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001

Malat1 drives differentiation of memory CD8+ T cells

NF Carter, J Chang and J Arsenio UCSD, San Diego, CA
Naı̈ve CD8+ T cells responding to an infection can give rise to both effector cells that provide
acute host defense and memory cells that provide long-lived immunity, but the transcriptional
changes that regulate the differentiation of these distinct cell types remain unclear. Using
single-cell RNA sequencing techniques applied sequentially to CD8+ T cells throughout the
course of an in vivo infection, our lab has found that early differentiating cells exhibit striking
transcriptional heterogeneity. Many molecular determinants of cell fate were identified, and
we are now investigating the functional role of these regulators in the differentiation of
memory or effector populations. We used a previously described in vitro assay to investigate
candidate genes that were identified by our single-cell analysis. CD8+ T cells were isolated
from LCMV-P14 T cell receptor transgenic mice. They were stimulated and then transduced
with shRNA constructs that knock down candidate genes. The cells were incubated with
cytokines known to drive them toward a memory or effector phenotypes. Cells were analyzed
by flow cytometry for markers of effector and memory phenotypes (CD25 and CD62L,
respectively). When the cells were transduced with a shRNA construct targeting the tran-
scription factor T-bet, which is known to play an important role in the differentiation of
effector cells, they expressed more CD62L and less CD25, consistent with a memory-like
phenotype. When cells were transduced with a shRNA construct targeting the candidate gene
Malat1, a long non-coding RNA highly expressed in tumors, cells exhibited an effector-like
phenotype (CD25hiCD62Llo), raising the possibility that Malat1 may play a role in memory
cell development. Thus, the in vitro assay used here may be a useful tool to screen candidate
genes identified by single-cell RNA-seq analysis. Future studies will include single-cell
analysis of the differentiation of tissue resident memory CD8+ T cells, a subset of memory
cells recently identified in the skin that may play an important role in allergic contact
dermatitis and eczema.
002

Identification of a novel terminally differentiated human dendritic cell lineage
in psoriatic skin

E Klechevsky Washington University School of Medicine, St. Louis, MO
Dendritic cells (DCs) are important in regulating both immunity and tolerance. Hence, we
hypothesized that in psoriasis, an autoimmune disease characterized by autoreactive T cells,
alterations in DC subsets may be causative. We undertook a comprehensive immunophe-
notyping approach analyzing the expression of 400 immune-related proteins by human skin
DCs. We found a novel population of inflammatory DCs that dominates psoriatic plaques.
This population was specialized in driving IL-22 and IFN-g-mediated immune response, a
hallmark of psoriasis pathogenesis. The cells could differentiate from a unique CD34-negative
cord blood progenitor in the presence of lymphotoxin. Mouse model of psoriasis reveal a role
for this unique DC type in the disease pathogenesis. Overall, our data suggest that strategies to
regulate the differentiation of this cell type in diseased skin might represent an innovative
approach for the treatment of psoriasis.
003

Peripheral blood transcriptomics combined with interactome analysis reveals
five novel potential therapeutic targets in vitiligo

R Dey-Rao and A Sinha University at Buffalo, Buffalo, NY
Significant gaps remain regarding gene regulation and alterations in the systemic environment
relevant to vitiligo (VL) where loss of self-tolerance leads to the targeted killing of melano-
cytes. We undertook a genome-wide profiling approach to examine gene expression in
peripheral blood of VL patients and healthy controls in the context of our previously pub-
lished VL-skin transcriptional profile. We used several in silico bioinformatics-based analyses
to provide new insights into disease mechanisms. Unbiased clustering methods of the VL-
blood gene expression dataset demonstrates a specific set of co-expressed genes driven by
“disease-state”. Ontology enrichment analysis of differentially expressed genes (DEGs)
uncovers a down-regulation of both innate and adaptive immune/inflammatory response in
vitiligo (VL)-blood as opposed to the activation of cytoskeletal remodeling, oxidative stress
and apoptosis previously reported in VL-skin. Our data reveal tissue environment-specific
changes associated with tightly regulated mechanisms linked to disease-related pathways.
There is evidence for both type I and II interferon (IFN) playing a role in VL pathogenesis. We
used interactome analysis to identify several key blood associated transcriptional factors (TFs)
from within (STAT1, STAT6 and NF-kB), as well as “hidden” (CREB1, MYC, IRF4, IRF1, and
TP53) from the dataset that potentially affect disease pathogenesis. The TFs overlap with our
reported lesional-skin transcriptional circuitry, underscoring their potential importance to
disease. We also identify a shared VL-blood and -skin transcriptional “hot spot” that maps to
chromosome 6, and includes three VL-blood DEGs (PSMB8, PSMB9 and TAP1) previously
reported as potential VL-associated genetic susceptibility loci. Finally, we provide bioinfor-
matics-based support for prioritizing five dysregulated genes (STAT1, PRKCD, PTPN6,
c-MYC, and FGFR2) in VL-blood/skin as potential therapeutic targets.
004

Autoantigens ADAMTSL5 and LL-37 are significantly upregulated in active
psoriasis and associated with dendritic cells and macrophages

J Fuentes-Duculan, K Bonifacio, N Kunjravia, I Cueto, X Li, S Garcet and JG Krueger The
Rockefeller University, New York, NY
Psoriasis is a common immune-mediated disease that affects 2-4% of individuals in North
America and Europe. In the past decade, advances in research has led to a better under-
standing of immune pathways involved in the pathogenesis of psoriasis and has spurred the
development of targeted therapeutics. Recently, three auto-antigens have been discovered in
psoriasis: (1) Cathelicidin (LL-37), (2) A Disintegrin and Metalloprotease Domain containing
Thrombospondin Type 1 Motif-like 5 (ADAMTSL5), and (3) Phospholipid A2 (PLA2G4D). The
expression, regulation, and therapeutic modulation of these autoantigens is important to
establish. In this study, we performed immunohistochemistry and two-color immunofluo-
rescence on non-lesional and lesional skin to characterize ADAMTSL5 and LL-37, and their
co-expression with CD3+ T-cells, CD11c+ dendritic cells and CD163+ macrophages, which
are the main immune cells that drive this disease. Our results showed that ADAMTSL5+ and
LL37+ cells are significantly (p < 0.05) increased in lesional skin and are co-expressed by
many dendritic cells, macrophages, and some T-cells in the dermis. Gene expression analysis
showed significant (p < 0.05) upregulation of LL-37 in lesional skin and significant down-
regulation with Etanercept treatment. ADAMTSL5+ and LL37+ cells are also significantly
decreased by IL-17 or TNF blockade, suggesting feed forward induction of psoriasis auto-
antigens by disease-related cytokines.
005

Fli1-deficient B cells induce scleroderma-like vascular disorganization via
activating pro-angiogenic gene program in dermal microvascular endothelial
cells e A possible role in scleroderma vasculopathy

R Saigusa1, Y Asano1, A Yoshizaki1, M Trojanowska2 and S Sato1 1 Department of Derma-
tology, University of Tokyo Graduate School of Medicine, Tokyo, Japan and 2 Arthritis
Center, Boston University School of Medicine, Boston, MA
Aberrant B cell activation is implicated in the development of systemic sclerosis (SSc), and B
cell depletion is effective especially for SSc-related interstitial lung disease (SSc-ILD).
Moreover, vascular injury is one of the three cardinal features of this disease, which is
implicated in SSc-ILD as well as digital infarcts and ulcers. Actually, B cell depletion treat-
ment for SSc-ILD decreased serum marker of vascular involvement, such as angiopoietin-2,
which reflect vascular aspects in the development of SSc-ILD. Fli1 is a potential predisposing
factor of SSc, whose deficiency in fibroblasts and endothelial cells is involved in its fibrotic
and vascular processes respectively. Given that B cells from Klf5+/-;Fli1+/- mice, spontane-
ously developing SSc-like tissue fibrosis and vasculopathy, represent SSc-like features, Fli1
deficiency may also contribute to its immunological aspect, such as B cell activation. Here,
we confirmed decreased Fli1 expression in SSc-derived B cells and further explored the role
of Fli1-deficient B cells especially in vascular involvement of SSc utilizing B cell-specific Fli1
knockout (BcKO) mice. Fli1-deficient B cells were in an aberrantly activated status, such as
higher IL-6 secretion and autoantibody production. Interestingly, SSc-like vascular changes
were evident in the skin of Fli1 BcKO mice. In in vitro study, the possible direct interaction
with Fli1-deficient B cells activated pro-angiogenic gene program in endothelial cells. These
data suggest Fli1-deficient B cells induce endothelial cell activation, eventually leading to
SSc-like vasculopathy, indicating a pivotal contribution of Fli1 deficiency in B cells to the
development of SSc.
006

Anti-thyroid peroxidase reactivity in pemphigus is driven by HLA status and
the absence of desmoglein reactivity

K Seiffert-Sinha, S Khan and A Sinha University at Buffalo, Buffalo, NY
We have recently shown that the autoimmune blistering skin disease Pemphigus vulgaris (PV)
belongs to an established autoimmune disease cluster that includes autoimmune thyroid
disease (AITD), rheumatoid arthritis and type I diabetes, supporting the hypothesis for com-
mon genetic elements across clinically distinct entities. Additionally, we have found that PV
patients exhibit significant reactivity to the AITD-related auto-antibody thyroid peroxidase
(TPO), and that patient derived anti-TPO antibodies affect signaling pathways in keratinocytes
similar to anti-desmoglein (Dsg)3 antibodies. To extend our studies, we measured serum anti-
TPO antibody levels by ELISA in 280 PV and 68 control samples stratified by genetic and
clinical parameters. We confirm that PV patients have significantly higher activity rates for
anti-TPO than healthy controls. Interestingly, patients that carry both the PV-associated HLA-
alleles DRB1*0402 and DQB1*0503, or DQB1*0503 alone exhibit low levels of anti-TPO
(activity rate (A.R.) 9.5% and 4.8%, respectively); patients that type for neither allele, or
DRB1*0402 alone have much higher levels of anti-TPO (23.1% and 15.8%, respectively).
Thus, the absence of DQB1*0503, regardless of the presence of DRB1*0402, is associated
with the development of anti-TPO antibodies. Similarly, we observe a significant association
between anti-TPO and anti-Dsg profiles, where anti-Dsg1-/3- patients have a higher activity
rate (26.9%) than anti-Dsg1-/3+patients (18.8%), anti-Dsg1+/3- (14.3%) and anti-Dsg1+/3+
(3.9%). Our data suggest that specific combinations of established PV HLA-susceptibility
alleles and perhaps those in linkage disequilibrium with them drive the selection of a com-
bination of anti-Dsg and anti-TPO antibodies, with anti-TPO seemingly filling the gap in
active patients that do not carry the established PV-associated autoantibodies and/or are
lacking the established PV-HLA-susceptibility alleles.
www.jidonline.org S1
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Essential requirement for IRF7 in autoantibody production but not
development of glomerulonephritis in murine lupus

F Miyagawa and H Asada Department of Dermatology, Nara Medical University, Kashihara,
Japan
Using a murine model of systemic lupus erythematosus (SLE) induced by 2,6,10,14-
tetramethylpentadecane (TMPD), we previously reported that interferon regulatory factor
(IRF) 7 deficient mice failed to produce autoantibodies such as anti-dsDNA, ssDNA, nRNP
and Sm autoantibodies. TMPD induced apoptosis similarly in wild-type (WT) and IRF7
deficient mice, suggesting that the dysregulation of apoptosis was not involved in the path-
ogenesis of SLE-like symptoms in these mice. Total IgG and IgM levels did not differ signif-
icantly between WT and IRF7 deficient mice after TMPD injection suggesting a specific
requirement for IRF7 in autoantibody production. However, the lack of these autoantibodies
did not affect the development of glomerulonephritis, indicating that autoantibody produc-
tion and glomerulonephritis are controlled by separate mechanisms in this model. Real-time
PCR on spleen cells and flow cytometric analysis on peritoneal cells showed that IRF7
deficient mice expressed substantially lower levels of IFN-stimulated genes as compared with
WT mice. However, NF-kB target genes were upregulated in both strains as determined by
real-time PCR on spleen cells and ELISA assay on sera. Moreover, inhibition of NF-kB
pathway by multiple injections of NF-kB inhibitor in TMPD-treatedIRF7 deficient mice
markedly attenuated the development of glomerulonephritis confirming the importance of
NF-kB pathway in glomerulonephritis. These results suggest that type I IFN pathway was
critical in autoantibody production but NF-kB activation was sufficient for development of
glomerulonephritis. Our study thus demonstrates that autoantibody production and tissue
pathologies involve overlapping but not identical transcription pathways and that these two
events can at times take place independent of each other. We propose that a concurrent
inhibition of these multiple pathways might be a novel strategy in treating human SLE.
S2 Journal of Investigative Dermatology (2017), Volume 137
008

VGLL3 is a key regulator of transcriptome changes in gender biased
autoimmune conditions

Y Liang, LC Tsoi, X Xing, MA Beamer, MK Sarkar, JJ Voorhees, PW Harms, JM Kahlenberg and
JE Gudjonsson University of Michigan, Ann Arbor, MI
Men and women differ in their regulation of immune responses. Many autoimmune diseases,
ranging from systemic disorders, such as systemic lupus erythematosus (SLE), to organ-
specific diseases, such as Grave’s disease, feature a greater prevalence in females than in
males (female:male, 9:1 (SLE) and 7:1 (Grave’s disease)). Understanding the cause of female-
biased susceptibility to autoimmune conditions is critical to developing preventative
measures in high-risk populations. Through the use of high-resolution global transcriptome
analyses, we demonstrated a female-biased molecular signature in skin that is associated with
susceptibility to autoimmune diseases (Spearman coefficient r ¼ 0.83, P ¼ 1.5E-2). Sex
differences in human skin further extended beyond the differentially expressed genes to their
associated, co-expression networks (124,521 gene pairs that showed significance in females
only and 158,303 gene pairs in males only, FDR < 0.1). This female-biased, autoimmune
gene signature was independent of biological age and sex-hormone regulation and was
regulated by the transcription factor VGLL3 (q < 0.05), which also had a strong female-biased
expression (P < 0.05). On a genome-wide level, VGLL3-regulated genes had a strong asso-
ciation with multiple autoimmune diseases, including lupus, scleroderma and Sjögren’s
syndrome (P < 0.05). VGLL3 was also required for the optimal response to interferons in
monocytes and salivary gland cells (P < 0.05). Our results uncovered a sex-hormone-
independent mechanism that predisposes females to autoimmune diseases, and they
provided a foundation for the development of novel, targeted treatment measures.
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B10 cells suppress contact dermatitis in an antigen specific manner

1 2 2 3 4
M Kamata , KM Candando , E Kountikov , A Yoshizaki , T Miyagaki , JM Lykken2,
JC Poe2, S Sato3 and T Tedder2 1 The University of Tokyo, Tokyo, Japan, 2 Duke University
Medical Center, Durham, NC, 3 Department of Dermatology, University of Tokyo Graduate
School of Medicine, Tokyo, Japan and 4 University of Tokyo Graduate School of Medicine,
Tokyo, Japan
B cells secrete antigen-specific antibodies during immune responses to neutralize pathogens
and foreign antigens. Despite this well-characterized pro-inflammatory B cell function, a rare
B cell subset (B10 cells) negatively regulates inflammation and autoimmunity by producing
the inhibitory cytokine interleukin (IL)-10. It has been reported that B10 cells have suppressive
effects on autoimmune diseases in mouse models. Nonetheless, therapeutic effect on contact
dermatitis has not been reported. Furthermore, several signaling pathways are involved in
B10 cell development, including the Toll-like receptor, CD40 and B cell antigen receptor
(BCR) pathways. However it remains unknown whether BCR specificity is essential for B10
cell function. We investigated whether B10 cells could suppress contact dermatitis using a
contact hypersensitivity (CHS) mouse model, and whether antigen specificity was required for
B10 cell function. B10 cells are so rare as to make experiments difficult. Thereby, we first
established regulatory B cells expanding culture system using NIH-3T3-CD154/BLyS cells and
exogenous IL-4 and IL-21, which allowed splenic B cells to expand about 25,000-fold. We
confirmed that cultured B cells acquired the competence to produce IL-10. Adoptively
transferred cultured B10 cells suppressed inflammation in a CHS model. Moreover, adop-
tively transferred cultured B10 cells with oxazolone-specific BCR could suppress oxazolone
CHS inflammation, whereas cultured B10 cells without oxazolone-specific BCR could not
suppress oxazolone CHS inflammation. Our results suggest that B10 cells have suppressive
effect on contact dermatitis. Furthermore, antigen specificity is required for B10 cells to
suppress contact dermatitis.
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FcgRIIb is important for clonal ignorance and prevents pemphigus phenotype
in pathogenic anti-desmoglein 3 antibody knock-in mice

H Nomura1, Y Kase2, J Yamagami1, N Wada1, S Koyasu3, H Takahashi4 and M Amagai5

1 Dept. Dermatol., Keio Univ, Tokyo, Japan, 2 Japan Blood Products Organization,
Tokyo, Japan, 3 RIKEN Center for Integrative Medical Sciences, Tokyo, Japan, 4 Keio Univ,
Tokyo, Japan and 5 Dept. Dermatol., Keio Univ / RIKEN-IMS, Tokyo, Japan
Pemphigus vulgaris (PV) is an autoimmune blistering disease caused by anti-desmoglein (Dsg)
3 IgG. We previously generated pathogenic anti-Dsg3 IgG, AK23, knock-in (KI) mice which
can potentially undergo class switch recombination of KI immunoglobulin. However, AK23KI
mice did not develop PV phenotype in steady state, suggesting tolerance works in the mice.
Autoreactive B cells are regulated by tolerance mechanisms including, deletion, anergy,
receptor editing, and clonal ignorance. The purpose of this study is to clarify which mech-
anism is important in AK23KI mice. Bone marrow (BM) cells from AK23KI mice were
transferred into wild type or Dsg3-/- recipients to analyze immunological fate of AK23KI B cell
in the presence or absence of Dsg3. AK23KI B cell developed in BM and spleen similarly
between both recipients. AK23KI B cells from both recipients similarly responded upon anti-
IgM antibody stimulation. These results suggested that AK23KI B cells were not deleted or
anergic, instead stayed in “clonal ignorance”. To further understand whether FcgRIIb
contributes to this state, AK23KI mice were introduced with FcgRIIb-deficient allele. AK23KI-
FcgRIIb-/- or AK23KI-FcgRIIb-/+ mice spontaneously developed PV phenotype, such as skin
erosions, acantholysis, and IgG deposition on keratinocyte surfaces, with higher levels of anti-
Dsg3 IgG compared to AK23KI mice. Their survival rate at age of 12 weeks was also
significantly lower than that of AK23KI mice (39% vs 81%, p ¼ 0.005), together indicating
breakdown of clonal ignorance in FcgRIIb deficiency. Thus FcgRIIb plays an important role in
maintaining clonal ignorance and preventing the development of PV phenotype in AK23KI
mice.
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TLR2 deficiency exacerbates imiquimod-induced psoriasis-like skin
inflammation through downregulation of regulatory T cells and impaired IL-10
production by regulatory T cells and dendritic cells

MNakao1, M Sugaya2, H Fujita3, T Miyagaki4, S Morimura1, S Shibata1, Y Asano1 and S Sato1

1 Department of Dermatology, University of Tokyo Graduate School of Medicine, Tokyo,
Japan, 2 University of Tokyo, Tokyo, Japan, 3 Department of Dermatology, Nihon University
School of Medicine, Tokyo, Japan and 4 University of Tokyo Graduate School of Medicine,
Tokyo, Japan
Emerging evidence has demonstrated that Toll-like receptors (TLRs) are associated with
autoimmune diseases. We here investigate the role of TLR2 in psoriasis using a mouse model
of imiquimod-induced dermatitis. Although TLR2 signaling plays a critical role in the
induction of proinflammatory cytokines by dendritic cells (DCs), macrophages and T cells,
TLR2 deficiency unexpectedly exacerbated psoriasiform skin inflammation. Clinical scores
for disease severity and ear thickness were increased in TLR2-deficient mice compared with
wild-type mice. Consistently, the lesional skin of TLR2-deficient mice exhibited a larger
number of inflammatory cells than that of wild-type mice. Importantly, messenger RNA
(mRNA) levels of Foxp-3 and IL-10 in the lesional skin were significantly decreased in TLR2-
deficient mice. Furthermore, flow cytometric analyses of the lymph nodes revealed that the
frequency of regulatory T cells (Tregs) among CD4-positive cells was decreased in TLR2
deficient mice. Notably, selective stimulation with Pam3CSK4 (TLR2/1 ligand), but not
Pam2CSK4 (TLR2/6), enhanced the proliferation of Tregs, while IL-10 production from Tregs
and DCs was increased with either Pam2CSK4 or Pam3CSK4. Finally, adoptive transfer of
Tregs from wild-type mice reduced imiquimod-induced skin inflammation in TLR2-deficient
mice. Taken together, our results suggest that TLR2 signaling directly upregulates the prolif-
eration of Tregs and IL-10 production by Tregs and DCs, suppressing imiquimod-induced
psoriasis-like skin inflammation. Enhancement of TLR2 signaling may be a new therapeutic
strategy for psoriasis.
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Activation of 4-1BB signal and co-blockade of PD-1 and TIGIT signaling
synergistically enhance melanoma-specific CTL responses during the effector
phase

T Inozume1, T Yaguchi2, T Kawamura3, Y Kawakami2 and S Shimada4 1 Department of
Dermatology, University of Yamanashi, Yamanashi, Japan, 2 Institute for Advanced Medical
Research, Keio University School of Medicine, Tokyo, Japan, 3 Dermatology, University of
Yamanashi, Yamanashi, Japan and 4 University of Yamanashi, Yamanashi, Japan
Activation of tumor-infiltrating lymphocytes (TILs) is important for the removal of melanoma.
Particularly, the selective activation of tumor-specific T cells is important to avoid the stim-
ulation of autoimmune responses as a side effect. We identified certain T cell-suppressive
molecules that are selectively expressed by tumor-specific T cells in tumor environments
(PD-1, TIGIT, and LAG-3) and revealed that their co-blockade synergistically enhances anti-
tumor T cell responses (SID, 2016). In this report, we focused on T cell-activation molecules
that are selectively expressed by tumor-specific T cells in the tumor environment. We found
that the activation receptor 4-1BB was highly expressed by tumor-infiltrating CTLs compared
to peripheral blood CTLs in vivo: moreover, there was a clear correlation between the
expression levels of PD-1 and 4-1BB in tumor-infiltrating CTLs. We co-cultured melanoma-
specific CTLs and melanoma transfectants, which overexpress ligands for PD-1, TIGIT, and
4-1BB (PD-L1, CD155, and 4-1BBL) to examine the impact of 4-1BB ligation on tumor-
specific CTLs during the effector phase. As previously reported, co-transfection of PD-L1 and
CD155 synergistically suppresses CTL activation. In contrast, overexpression of 4-1BBL
strongly enhances anti-melanoma CTL responses. Also, we confirmed the synergistic effects
of 4-1BB stimulation and co-blockade of PD-1 and TIGIT in vitro. Our data suggests that more
effective and safer manipulation of tumor-reactive T cells is possible for improvement of
melanoma treatment.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.020&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.021&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.022&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.023&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.024&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.025&domain=pdf


Adaptive and Auto-Immunity | ABSTRACTS
013
+
Semaphrin4D drives CD8 T cells skin trafficking in oral lichen planus via

CXCL9 and CXCL10 upregulations in oral keratinocytes

Y Ke1, E Dang1, H Qiao1 and G Wang2 1 Department of Dermatology, Xijing Hospital, The
Fourth Military Medical University, Xi’an, China and 2 Xijing Hospital, Xi’an, China
Chemokine mediate CD8+ T cell recruitment is an essential but not well-established aspect
for the persistence of oral lichen planus(OLP). Semaphorin 4D (Sema4D/CD100) is impli-
cated in immune abnormality, chemokine modulation and cell migration, which are critical
factors involved in OLP progression. We sought to explicate the effect of Sema4D on human
oral keratinocytes and its capacity to drive CD8+ T cell lesional trafficking through chemokine
regulation. Sema4D and its receptors plexin-B1/ plexin-B2 and putative CD8+T cell che-
mokines were examined in serum and lesions of OLP patients. The candidate chemokines
were detected using quantitative real-time PCR and ELISA in oral keratinocytes treated with
Sema4D. Involved mediators were analyzed using quantitative PCR, western blotting and
ELISA. The migration of OLP CD8+ T cells mediated by Sema4D was tested using transwell
assays. Up-regulation of Sema4D in OLP tissues and blood positively correlates with disease
severity and activity. Sema4D induces CXCL9 and CXCL10 productions in human oral
keratinocytes in vitro and mediate OLP CD8+ T cells migration. Elevated levels of CXCL9 and
CXCL10 in OLP positively correlate with Sema4D levels in lesions and serum. Sema4D
through plexin-B1 over plexin-B2 via the Akt-NF-k B cascade induces CXCL9 and CXCL10
productions in oral keratinocytes. Sema4D binding to plexin-B1 by activating Akt-NF-k B
cascade modulates CXCL9 and CXCL10 regulation in oral keratinocytes that elicit CD8+ T
cells migration, which may be applied for OLP treatment.
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A novel role of sensory nerves to establish contact hypersensitivity by
promoting cutaneous dendritic cell functions via PACAP

Y Yamamoto1, A Otsuka1, Y Nonomura1, C Nakashima1, N Konishi2, M Hayashi2 and
K Kabashima3 1 Department of Dermatology, Kyoto University, Kyoto, Japan, 2 Japan
Tobacco, Kyoto, Japan and 3 Department of Dermatology, Kyoto Univ., Kyoto, Japan
The main function of sensory nerves is to induce pruritus in cutaneous allergic diseases, but it
has been suggested that sensory nerves may directly influence local immune responses.
Although it has been suggested that sensory nerves may modulate dendritic cell (DC) func-
tions, the precise underlying mechanism remains unknown. In this study, we observed that
the contact hypersensitivity (CHS) response was attenuated in mice after sensory nerve
denervation. This effect was observed by denervation during the sensitization phase of CHS.
Comprehensive mRNA expression analysis of dorsal root ganglia (DRG) revealed that the
neuropeptide pituitary adenylate cyclase activating polypeptide (PACAP) was increased after
hapten application. In addition, the mRNA expression of PACAP in the DRG was decreased
by denervation. Intriguingly, the PACAP administration restored the attenuated CHS response
by denervation. Consistently, the pharmacological inhibition of PACAP resulted in the
attenuated CHS response comparable to that caused by denervation. To understand the
underlying mechanism, we evaluated the effect of PACAP on T cells, mast cells, and DCs.
Although the effect of PACAP on T cells and mast cells was not observed, we found that DC
migration, which is known to be essential for the development of CHS, was reduced in both
denervated mice and mice treated with a PACAP inhibitor. Direct in vitro exposure of DCs to
PACAP resulted in increased expression of CCR7 and CXCR4, which are chemokine receptors
essential for cutaneous DC migration. These results indicate that sensory nerve-derived
PACAP plays an important role in initiating the CHS responses by inducing DC migration.
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Effects of constant light exposure on contact hypersensitivity in mice

1 2 3 3 4
R Tamagawa-Mineoka , H Mizutani , Y Minami , K Yagita and N Katoh 1 Departments of
Dermatology, Graduate School of Medical Science, Kyoto Prefectural University of Medi-
cine, Kyoto, Japan, 2 Department of Dermatology, Kyoto Prefectural University of Medicine,
Kyoto, Japan, 3 Physiology and Systems Bioscience, Graduate School of Medical Science,
Kyoto Prefectural University of Medicine, Kyoto, Japan and 4 Dermatology, Kyoto Prefec-
tural University of Medicine, Kyoto, Japan
Circadian rhythms are closely associated with various biological processes in living systems.
Several previous studies suggest that circadian rhythms can affect the mechanisms of the
immune system and its related diseases. However, the effects of circadian rhythm disruption
in the mechanisms of allergic skin inflammation has not yet been fully elucidated. The aim of
this study was to assess the effects of circadian rhythm disruption on the contact hypersen-
sitivity (CHS) by the perturbation of light environment, using a mouse model of CHS. Mice
were kept under constant light (LL) or light-dark (LD) conditions, and 6 weeks later, hapten
was applied to abdominal skin for sensitization. Five days later, hapten was applied to ear skin
for elicitation. The ear-swelling responses and infiltration of cells such as eosinophils, mast
cells, CD4+ T-cells, CD8+ T-cells, or macrophages into inflamed skin were evaluated. The ear-
swelling responses and cell infiltration into inflamed skin significantly were increased in LL
mice in comparison with those in LD mice. In addition, the numbers of degranulated mast
cells were greatly increased in LL mice compared with those in LD mice although the
numbers of intact or total mast cells were not increased. Furthermore, the numbers of
eosinophils were notably increased in inflamed skin of LL mice compared with those in LD
mice. These results suggest that disrupted circadian rhythms may exacerbate the CHS
response via mast cell activation and eosinophil infiltration.
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Hyperactivation of Nrf2 contributes to keratinocyte hyperplasia in psoriasis by
promoting Keratin 6, 16 and 17 expressions

L Yang1, X Fan1 and G Wang2 1 Xijing Hospital, The Fourth Military University, Xi’an, China
and 2 Xijing Hospital, Xi’an, China
Psoriasis is an inflammatory skin disease characterized by keratinocyte hyperproliferation of
epidermis. Although hyperproliferation-associated keratins including K6, K16 and K17 are
considered to be the hallmarks of psoriasis, the underlying mechanism accounting for
overexpression of these keratins remains unclear. Nuclear factor erythoid-derived 2 related
factor 2 (Nrf2), a transcription factor known for its role in cytoprotection against oxidative
stress, has recently been shown to regulate cell proliferation. Therefore, we investigated
whether Nrf2 regulates keratinocyte proliferation via promoting expression of K6, K16 and
K17 in psoriasis. In our study, we initially found that Nrf2 was activated in psoriatic
epidermis, as assessed by subcellular localization, phosphorylation status, mRNA and protein
levels. Overexpression of Nrf2 in human keratinocyte not only increased keratinocyte pro-
liferation but also increased expressions of K6, K16 and K17, vice versa. Furthermore, ChIP
assays revealed that Nrf2 binds to the promoter of K6, K16 and K17 genes, further indicating a
direct regulation of Nrf2 on K6, K16 and K17 genes. Additionally, upon stimulation of IL-17
and IL-22, Nrf2 was activated, translocated to the nucleus and initiated expression of targeted
keratins. Topical application of Nrf2 siRNA in mice with imiquimod-induced psoriasis alle-
viated the psoriasiform hyperplasia. In addition, the lesional level of K6, K16 and K17 were all
reduced by Nrf2 blockade. Our findings indicated that in response to stimuli of inflammatory
cytokines, Nrf2 activation in psoriatic lesions results in increased expression of hyper-
proliferation-associated keratins K6, K16 and K17, thus promoting keratinocyte proliferation
and pathogenesis of psoriasis. Blocking activation of Nrf2 might be applied to in treatment of
psoriasis in the future.
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The associations of HLA class I and class II alleles in bullous pemphigoid

H Fang1, S Shen1, E Dang1, J Zhang1 and G Wang2 1 Xijing Hospital, The Fourth Military
Medical University, Xi’an, China and 2 Xijing Hospital, Xi’an, China
The etiology of bullous pemphigoid (BP) is multifactorial in which the genetic aspect has been
considered a critical susceptible but not well-established factor for the development of BP.
We aimed to determine the pathogenic role of HLA class I /II alleles in BP development
among the Chinese population and their implication on the clinical features of BP patients. A
total of 105 BP patients were enrolled for the genotype detection of HLA class I and II alleles.
The results of HLA frequencies were compared between BP patients and unrelated healthy
donors. The clinic connection of the HLA frequencies in BP patients was discussed as well.
Among all the HLA alleles described herein, the susceptibility alleles with highly prevalence
for BP were HLA-A*01:01, 03:01, -B*37:01, 52:01; -DPB1*04:01, -DQA1*01:05, 03:03,
05:03, 05:05; -DQB1*03:01, 04:01, 05:01; -DRB1*01:01, 10:01 and -DRB3*03:01. Inter-
estingly, we found BP patients carrying either or both of the HLA-DRB1*10:01 and
DPB1*04:01 was associated with an earlier age of onset, modestly higher baseline anti-
BP180 antibody titer and BPDAI scores compared to the patients with negative
HLA-DRB1*10:01 or HLA-DPB1*04:01. In further analysis, a modestly lower proportion of
HLA-DRB1*1001 or/and DPB1*0401 positive patients were observed achieved anti-BP180
antibody titer 50/75 percent responses in a retrospective study. Taken together, we determined
some novel HLA-I and II alleles that are associated with BP susceptibility, and found HLA-
DRB1*10:01 and HLA-DPB1*04:01 correlated with BP progression, which may be promising
therapeutic target for BP treatment.
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Intradermal administration of norepinephrine (NE) biases topical immunization
with dinitrofluorobenzene (DNFB) away from IFNg, IL-22 and IL-4 responses
and toward an IL-17A response

W Ding, L Stohl, L Xu, J Wagner and R Granstein Weill Cornell Medicine, New York, NY
We have previously reported preliminary results showing that exposure of primary dermal
microvascular endothelial cells to NE endows them with the ability to bias Langerhans cell
antigen-presentation to responsive T cells toward differentiation of Th17 helper cells. To
assess NE effects on immune responses in vivo, naı̈ve BALB/c mice were injected at 2 sites on
the mid-dorsum, each with 1 mg of NE in phosphate buffered saline (PBS). Mice were
immunized 15 min later to DNFB by application of 100 ml of 1% DNFB in acetone:olive oil
(4:1) at each injected site. Control mice were treated identically except that PBS without NE
was injected at the sites of immunization. Additional groups of control mice were injected
with NE or PBS followed by mock immunization with acetone:olive oil alone. Mice were
euthanized 3 days after immunization, draining lymph nodes obtained and CD4+ T cells
isolated by negative selection using magnetic antibody techniques. CD4+ T cells were
stimulated with anti-CD3 and anti-CD28 antibodies. Supernatants were harvested at 72 hrs
and cytokine content assessed by ELISA. CD4+ T cells from mice immunized at NE-injected
sites had a statistically significant increase in IL-17A release along with significant decreases
in IL-4, IL-22, and IFNg production. While the locus of action of NE in this type of in vivo
experiment is unknown, these results demonstrate that administration of NE into skin biases
the induction phase of immunity to DNFB toward an IL-17A response. These results may
suggest a role for the stress hormone NE in the regulation of immune responses and immune-
mediated disorders in the skin. Hypothetically, under conditions of stress and activation of the
sympathetic nervous system, NE released in the skin may exacerbate skin disorders charac-
terized by inappropriate Th17/IL-17A activation.
www.jidonline.org S3
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Functional changes in Langerhans cells (LCs) may partially explain alterations
in skin immunity with aging

J Lam, W Ding, X Zhou, L Stohl, J Wagner and R Granstein Weill Cornell Medicine, New
York, NY
Functional changes in LCs that occur in older animals may explain some of these alterations
in skin immunity observed with aging. While epidermal LCs were originally seen as potent
APCs for initiation of antigen (Ag)-specific immune responses, recent data suggest they may
downregulate immune responses. In some situations, such as in the presence of a danger
signal, they can present Ag for effector immune responses. Altered function of aged LCs has
been reported. We have now compared cytokine profiles of T cells responding to Ag-
presentation by LCs from mice 2-3 months old versus presentation by LCs from mice >12
months old. LCs were isolated from BALB/c epidermis with magnetic antibody techniques
and co-cultured with splenic CD4+ T cells isolated from 12-16 week-old DO11.10 mice
(transgenic mice with T cells responsive to a fragment of chicken ovalbumin, 10 mM
cOVA323e339) and 10 mM cOVA323e339. Supernatants were collected at 48 hrs and IL-4, IL-6,
IL-17A, IL-9, IL-22, and IFNg concentrations assayed by ELISA. IL-6, ILA-17 and IL-22 con-
tents were significantly lower in supernatants obtained from cultures containing mature LCs
compared to those with young LCs (p¼ 0.002 for IL-6, p< 0.001 for IL-17A and p< 0.001 for
IL-22). Trends toward a lower concentration of IL-4 and IFNg were seen in supernatants from
cultures containing mature LCs that did not reach statistical significance. IL-9 production was
similar in the 2 groups. These data support the concept that LCs from older mice are less
efficient at presenting Ag for elicitation of IL-6, IL-17A and IL-22 responses. These results may
suggest a basis for differing expression of inflammatory skin disorders involving IL-6, IL-17
and/or IL-22 in their pathogenesis with aging, such as psoriasis. Indeed, there are reports that
the prevalence of human psoriasis decreases with advanced age.
S4 Journal of Investigative Dermatology (2017), Volume 137
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Prior sun exposure and skin-specific auto-antibodies are associated with skin
disease in systemic Lupus Erythematosus

T Khosravi-Hafshejani1, M Ghoreishi1, A Kariminia1, J Avina-Zubieta1, S Kalia1, J Reynolds1

and JP Dutz1 1 University of British Columbia, Vancouver, Canada
Almost 80% of systemic lupus erythematosus (SLE) patients manifest lupus-specific skin
lesions. A pathogenic link between skin inflammation and SLE has been proposed. We
hypothesized that skin-directed antibodies are present in SLE and are associated with a history
of significant sun exposure. Blood was collected from three patient populations; SLE with a
history of lupus-specific skin lesions as cases (n¼17), SLE without a history of skin lesions
(n¼8) and atopic dermatitis (n¼17) as controls. Serum antidesmoglein-3 antibodies were
measured by ELISA. Peripheral blood mononuclear cells were analyzed by flow cytometry.
Patients completed a scored questionnaire addressing sun exposure history prior to disease
onset. The questionnaire, flow cytometry and ELISA results were analyzed using Mann-
Whitney U test. Questionnaire responses indicate increased sun exposure prior to disease
onset in SLE patients with skin disease when compared to SLE patients without skin disease
(median score¼60 versus 34.5, respectively; p < 0.05). Anti-desmogelin-3 auto-antibody
levels were higher in the serum of SLE patients with skin disease than in patients without skin
disease (median¼0.571 versus 0.123 IU, respectively; p < 0.05). T follicular helper (TFH)
cells stimulate B cells to produce auto-antibodies via IL-21. There was a trend to enhanced
IL-21 production in SLE with skin lesions compared to SLE without skin involvement
(median¼34 versus 19 %, respectively). SLE patients with skin disease have a history of higher
antecedent sun exposure consistent with the hypothesis that sun exposure is an environ-
mental trigger for disease. The resulting immune activation of the skin may be reflected in
aberrant skin-specific antibody production and heightened IL-21 secretion by TFH cells.
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IL-17RA and not IL-17RE is required for IL-17C-mediated psoriasiform
inflammation

SL Sigurdardottir, Y Fritz, P Klenotic, X Zhang, D Diaconu, L Zhang and NL Ward Case
Western Reserve University, Cleveland, OH
IL-17C is highly expressed in lesional psoriasis skin and is thought to promote skin inflammation
by binding IL-17RA and IL-17RE. Transgenic mice overexpressing keratinocyte-IL-17C (IL-17C+)
develop a psoriasiform skin phenotype. To explore the mechanisms underlying IL-17C-mediated
inflammation, IL-17C+ mice were mated with IL-17RE-deficient (KO) mice and skin examined.
IL-17C+IL-17REKO mice had similar acanthosis (39�3 vs. 45�3mm), CD4+ (14�2 vs. 14�2)
and CD8+ (2�1 vs. 3�1) T cell numbers as IL-17C+ mice (n¼8/grp; P>0.1). Moreover, acan-
thosis and T cells did not change in IL-17C+ mice transplanted with bone marrow from CD4-
overexpressing IL-17RE mice vs. control mice (n¼6-9). These results suggest that IL-17C
signaling is IL-17RE independent. Next, IL-17C+IL-17REKO mice were treated with anti-IL-17RA
antibodies (20mg/kg, 1x/wk, 7wks, n¼3). Significant decreases in acanthosis were observed
(18�3 vs. 39�3mm; P¼0.006) suggesting that IL-17C-IL-17RA signaling is critical for skin
inflammation. We have previously demonstrated in the KC-Tie2 psoriasis mouse model, a w15-
fold increase in skin IL-17A and IL-17C (P < 0.05) and that anti-IL-17A and anti-IL-17RA anti-
body treatment improves acanthosis and decreases CD4+ T cells vs. IgG controls (36�5 vs.
22�3 vs. 53�4mm; and 14�2 vs. 12�3 vs. 28�3, respectively; P < 0.05; n¼5-11/grp). IL-17RA
inhibition improved acanthosis better than IL-17A inhibition (P¼0.02), suggesting that both
IL-17C and IL-17A signaling through IL-17RA are critical. Indeed, genetic deletion of IL-17C
from KC-Tie2 mice decreased acanthosis (14�1 vs. 43�4mm; n¼8/grp; P < 0.001) and skin
CD4+ T cells (8�1 vs. 19�2; P < 0.001) compared to KC-Tie2 mice. Interestingly, IL-17A
modulation (+ or -) in IL-17C+ mice using anti-IL-17A antibodies, transplanting IL-17AKO bone
marrow or introducing IL-17A intradermally, each had no effect on IL-17C+ skin inflammation.
Together, our results demonstrate that IL-17C is critical for sustaining skin inflammation in an
IL-17RE independent, IL-17RA dependent manner and that a tiered balance between IL-17C-
IL-17A-IL-17RA signaling may be critical for dictating levels of inflammation.
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Enhancing the vaccinal effect of anti-tumor antibodies in melanoma

R Perez-Lorenzo, AM Christiano and R Clynes Columbia University, New York, NY
Melanoma is the most aggressive form of skin cancer, with curative therapy still limited to
early tumor stages. The increase in its incidence and mortality rates, as well as the high
propensity for metastasis underscore the urgency to identify novel effective therapeutic
strategies to overcome the poor prognosis associated with advanced melanoma. FDA-
approved anti-tumor antibodies (such as rituximab and trastuzumab) have made a major
impact in the treatment of other malignancies, but not yet in melanoma. These antibodies
induce ADCC, and also drive antigen presentation-dependent adaptive immune responses to
both neoantigens and differentiation antigens. To enhance anti-tumor antibody efficacy in
melanoma, here we have explored eliminating the suppressive effects of Tregs, as well as
enhancing adaptive Tcell responses using Tcell agonists. Using the B16 melanoma model, we
tested the combination of TA99 antibodies (anti-TRP1) and Treg depletion (using a single dose
of anti-CD25 depleting antibody), which caused a significant reduction and delay in tumor
growth, associated with a reduced immunosuppressive environment and a strong CD137+

infiltrate, as shown by quantitative multispectral imaging. On the basis of this result, we
investigated the therapeutic potential of the combination of TA99 antibodies and anti-CD137
(4-1BB) agonist antibodies in the B16 model of melanoma. Combination treatment resulted in
a rapid and significant reduction of tumor growth with strikingly durable complete responses.
Our data suggest that the elimination of immunosuppressive signals and the enhancement of
stimulatory pathways enhanced the vaccinal effect of TA99 anti-tumor antibodies in mela-
noma. Furthermore, the combination of novel therapeutics including Treg depleting anti-
bodies (such as mogamulizumab) or Tcell agonists (such as urelumab or utomilumab) with
anti-tumor antibodies offers the possibility to expand the arsenal of immunotherapeutic ap-
proaches, including checkpoint inhibitors, currently in the clinic for melanoma.
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The vitamin D3 analog, maxacalcitol, ameliorates imiquimod induced
murine psoriasiform skin inflammation by inducing regulatory T cells and
downregulating Th17 responses

CSy Hau1, T Shimizu1, Y Tada1, S Takeoka1, S Shibata2, A Mitsui2, M Kamata2, Y Asano3,
M Sugaya2, T Kadono2, S Sato3 and S Watanabe1 1 Teikyo University School of Medicine,
Tokyo, Japan, 2 University of Tokyo, Tokyo, Japan and 3 Department of Dermatology,
University of Tokyo Graduate School of Medicine, Tokyo, Japan
Psoriasis is a Th1/Th17-mediated, chronic inflammatory dermatosis, which is commonly
treated with topical steroids and vitamin D3 analogs (VD3As). In this study, we compared the
effects of a VD3A maxacalcitol and betamethasone valerate (BV) steroid lotion on topical
imiquimod (IMQ)-induced murine psoriasiform skin inflammation, and inflammation
induced by intradermal IL-23 injection into murine ear skin. While both treatments down-
regulated the mRNA expression levels of IL-17A/F, IL-22, IL-12p40, TNF-a and IL-6, only
maxacalcitol downregulated IL-23p19 expression. A significant increase of Foxp3+ cell
infiltration was noted in IMQ-induced psoriasiform skin treated with maxacalcitol, which is
associated with increased IL-10 expression. Adoptive transfer of CD4+CD25+ regulatory T
cells (Tregs) isolated from the inguinal lymph nodes of donor mice treated with maxacalcitol
improved IMQ-induced psoriasiform inflammation clinically and histopathologically,
showing reduced mRNA expression levels of IL-17A/F, IL-22, IL-23p19, IL-12p40 and IL-6,
with increased IL-10 expression, compared to the recipients of CD4+CD25+ Tregs from BV-
treated donor groups. These results indicate that maxacalcitol ameliorates psoriasiform skin
inflammation by inducing functional CD4+CD25+ Tregs and suppressing Th17 responses.
024

Single cell analysis reveals the autoantigen-reactive B cell cytokine production
in systemic sclerosis

A Yoshizaki1, T Fukasawa2, S Ebata2, T Kitamori2 and S Sato1 1 Department of Dermatology,
University of Tokyo Graduate School of Medicine, Tokyo, Japan and 2 The University of
Tokyo, Japan
Systemic sclerosis (SSc) is a connective tissue disease with an autoimmune background.
Although the mechanism of SSc remains unknown, B cells are considered to play crucial
roles. The autoreactive B cells have ability to produce several cytokines independent of an
antibody-producing function. However, the role of autoreactive B cells remain unclear,
because number of autoreactive B cells is too small to study their functions directly. In this
study, we investigated the role of autoreactive B cells directly using our original micro fluidic-
ELISA system. Methods: In this study, our medical-engineering cooperation established micro
fluidic-ELISA system, which integrates immunoassay into a microchip in order to detect
extremely small amounts of analytes and can study single autoreactive B cells. After topo-
isomerase (topo) I-specific B cells were purified from topo I and complete Freund’s adjuvant-
induced SSc model mice and separated into single cells. Their antibody affinity and cytokine
production were assessed. We also studied autoreactive B cells from SSc patients. Results:
High affinity topo I-specific B cells obtained from SSc model mice produced higher amount of
IL-6 compared with low affinity B cells. Furthermore, IL-10 production of high affinity cells
was lower than those of low affinity cells. Similar results were obtained in SSc patients.
Adoptive transfer of low affinity B cells from 7 days after topo I-immunizaed mice inhibited
skin and lung fibrosis in SSc model mice. By contrast, adoptive transferred of high affinity B
cells from 63 days after topo I-immunized mice exacerbated fibrosis. Conclusion: These
results suggest that the B cell cytokine production is affected by B cell autoantigen affinity.
Furthermore, alteration of autoantigen-reactive B cell cytokine production can play crucial
roles in SSc development and progression.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.032&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.033&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.034&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.035&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.036&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.037&domain=pdf


Adaptive and Auto-Immunity | ABSTRACTS
025

Effects of constant light exposure on the immune tolerance development in
mice

H Mizutani1, R Tamagawa-Mineoka2, Y Minami3, K Yagita3 and N Katoh4 1 Department of
Dermatology, Kyoto Prefectural University of Medicine, Kyoto, Japan, 2 Departments of
Dermatology, Graduate School of Medical Science, Kyoto Prefectural University of Medi-
cine, Kyoto, Japan, 3 Physiology and Systems Bioscience, Graduate School of Medical
Science, Kyoto Prefectural University of Medicine, Kyoto, Japan and 4 Dermatology, Kyoto
Prefectural University of Medicine, Kyoto, Japan
Circadian rhythm is an innate physiological rhythm which has been indicated to affect many
aspects of the physiology and pathology including immune system and immunological dis-
eases. Immune tolerance development is deeply related to the onset of immunological dis-
orders. However, the effect of circadian rhythm in the mechanisms of immune tolerance
development has not yet been fully clarified. Here we assessed the effects of circadian rhythm
disruption on the immune tolerance induction by the perturbation of light environment, using
a mouse model of neonatally induced cutaneous tolerance. Mice were kept under constant
light (LL) or light-dark (LD) conditions, and hapten was applied at 2 days after birth for
tolerance induction. Six weeks later, hapten was reapplied to abdominal skin for sensitiza-
tion, followed by hapten application to ear skin 5 days later. The ear-swelling responses and
cell infiltration into inflamed skin notably increased in LL mice compared with those in LD
mice. Furthermore, the percentage of Foxp3+-regulatory T cells markedly decreased in
inflamed skin and draining lymph nodes of LL mice compared with that in LD mice. Loss-of-
function mutation of a key circadian gene, Bmal1, also exacerbated the ear-swelling re-
sponses and cell infiltration accompanied by the decrease of Foxp3+-regulatory T cells into
inflamed skin in mice. Taken together, circadian rhythms may be involved in the immune
tolerance induction in allergic inflammation.
026

Honokiol induced DNA demethylation in UV exposed mouse skin prevents
suppression of immune sensitivity through functional reactivation of dendritic
cells

SK Katiyar1, HC Pal2 and R Prasad2 1 University of Alabama at Birmingham, Birmingham VA
Medical Center, Birmingham, AL and 2 University of Alabama at Birmingham, Birmingham,
AL
Solar ultraviolet (UV) radiation induced immunosuppression has been implicated in skin
cancer risk; therefore the treatment options which can inhibit UVB-induced immunosup-
pression may be useful in the management of skin cancers. Topical treatment of honokiol, a
phytochemical from Magnolia plant, inhibits UVB induced suppression of contact hyper-
sensitivity (CHS) response in mice. Here, we report that inhibition of UVB-induced sup-
pression of CHS in C3H/HeN mice by treatment of honokiol (0.5 and 1.0 mg/cm2 skin area)
was associated with reduced levels of DNA methylation as well as DNA methyltransferase
activity in the mouse skin compared with non-honokiol-treated UVB-exposed control mice.
Cell population responsible for the honokiol mediated inhibition of UVB-induced immuno-
suppression was characterized by using an adoptive transfer approach. DNA-methylated
(5-methyl cytosine-positive) dendritic cells (DCs), isolated from the draining lymph nodes of
donor mice that had been UVB-exposed and sensitized to 2,4,-dinitrofluorobenzene (DNFB)
with and without honokiol treatment, were transferred into naı̈ve recipient mice. The CHS
response of the recipient mice to DNFB was then measured. Honokiol treatment of UVB-
exposed donor mice inhibit the suppression of the CHS response in naı̈ve mice, while the
recipient mice, obtained DNA-methylated DCs from non-honokiol treated but UVB-exposed
donor mice showed significant suppression in the CHS response. The restoration of CHS
response in mice receiving DCs from honokiol treated, UV-exposed donor mice was also
associated with enhanced secretion of Th1-type cytokines and T-cell stimulation compared
with the Th1-type cytokines from the DCs obtained from non-honokiol-treated and UVB-
exposed donor mice. These data suggest that correction of DNA hypermethylation by hon-
okiol may have a role in stimulation of immune system in UVB-exposed animals.
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Induction of psoriasiform dermatitis in mice following cutaneous purinergic
P2X7 receptor signaling is dependent on neutrophil and inflammasome
activation

JA Diaz-Perez, ME Killeen and AR Mathers University of Pittsburgh, Pittsburgh, PA
Psoriasis vulgaris is a cell mediated inflammatory cutaneous disease that affects approxi-
mately 2% of the US population. This disease is dependent on IL-17-secreting innate
inflammatory cells and Th17 cells that are biased by cutaneous DCs and likely keratinocytes.
Several triggers have been proposed as stimuli that induce DCs and keratinocytes to secrete
IL-17-polarizing cytokines to generate the psoriasis phenotype. One potential stimulus is
alarmins, such as ATP. ATP is a particularly interesting alarmin that, via purinergic P2X7
receptor (P2X7R) signaling, induces NF-kB activation and the IL-23/IL-17 axis, both of which
have been shown to be psoriasis susceptibility pathways. We hypothesize that alarmins, such
as ATP, play a pivotal role in the induction and maintenance of innate and adaptive cutaneous
immune responses in psoriasis. Here we report that signaling through the P2X7R, in the
presence ATPase inhibition, induces psoriasiform dermatitis in mice characterized by uniform
acanthosis, increased and dilated papillary dermal vascularity, parakeratosis, microabscess
formation, and increased inflammatory cell infiltrates of macrophages, inflammatory mono-
cytes and DCs, and neutrophils. Furthermore, additional characteristics of psoriasis were also
present such as hair follicle miniaturization and diminished granular layer. Significantly
increased innate cytokines, such as IL-1alpha, IL-1beta, IL-23, S100A9, and IL-6 were also
observed. Furthermore, the inflammatory response induced following P2X7R stimulation is
largely dependent on neutrophils and the IL-1b/NLRP3 inflammasome pathway. In conclu-
sion, our results demonstrate that cutaneous inflammatory responses induced via purinergic
signaling through the P2X7R have implications in the pathogenesis and potential treatment of
inflammatory diseases, such as psoriasis.
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Large-scale screening for T cell epitopes in human alopecia areata

1 1 1 2 2 2
TC Gordon , E Wang , A de Jong , P Sinu , CA Lindestam , A Sette and AM Christiano3

1 Columbia University, New York, NY, 2 La Jolla Institute for Allergy and Immunology,
San Diego, CA and 3 Columbia University-Departments of Dermatology and Genetics and
Development, Institute of Human Nutrition, New York, NY
Alopecia areata (AA) is an autoimmune form of hair loss. T cells are known to be both
necessary and sufficient to cause the disease, and the clustering of both CD4+ and CD8+ T
cells around the hair follicles (HFs) suggests local recognition of both HLA-I and II presented
autoantigens. Since growing (anagen) HFs are preferentially attacked in AA, the prevailing
dogma in AA is that epitopes derived from anagen-specific proteins are targeted by T cells.
Here, we present a large-scale, unbiased screening approach for HLA-I and II epitopes. We
derived a list of 313 HF-expressed proteins from our gene expression and proteomic data and
publicly-available sources, with a specific emphasis on anagen stage proteins. We next
employed the recently described HLA-II population level predictor and standard class I allele-
specific prediction for common HLA-A variants to design a panel of overlapping peptides
restricted to HLA-A*0201 and HLA-DR. The latter was chosen based on our GWAS meta-
analysis finding of a strong region of association within HLA-DR (p¼5.0x10e-73) that is
primarily from HLA-DRB1. The resulting peptide library is being screened for recognition by
AA patient and control CD4 and CD8 peripheral blood T cells using IFNg ELISpot analysis.
Epitopes within candidate peptides will be further fine mapped, and tested for recognition by
skin-infiltrating T cells. Knowledge of AA-associated antigens will aid the development of
diagnostic tools and potentially enable future antigen-specific tolerogenic therapies.
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Increased expression of stress hormone CRH receptor on circulating
monocytes of alopecia areata patients

H Guo1, L Xu2, E Wang3 and KJohn McElwee3 1 University of British Columbia, North
Vancouver, Canada, 2 Children and Family Research Institute The University of British
Columbia, Vancouver, Canada and 3 University of British Columbia, Vancouver, Canada
Stress is believed to play a key role in alopecia areata (AA), though the exact interactions of
stress with AA remain undefined. Corticotropin-releasing hormone (CRH), the proximal
regulator of stress axis, has been recognized as an immunomodulatory factor in peripheral
tissues and human peripheral blood mononuclear cells (PBMCs). We used multicolor flow
cytometry to identify receptor CRHR1 expression on PBMC subsets in AA patients (n¼54) and
controls (n¼65). Then we performed in vitro CRH treatment on PBMCs to assess the response
of the cells. We found that CRHR1 was expressed primarily by circulating monocytes; CRHR1
expression on monocytes was enhanced in AA compared with controls (3.17% versus 1.44%,
p0.001). High CRHR1 expression was significantly related to chronic AA (disease duration
>1year; p¼0.001, c2 test), and large lesion area (AA >25%; p¼0.0275, c2 test). High
CRHR1 expression was correlated to a low CD3/CD14 ratio (R¼-0.97, p¼0.011) and
markedly independently correlated with AA incidence (R¼0.282, p¼0.022). In vitro CRH
treatment of control PBMCs slightly promoted innate immune response related gene upre-
gulation, but downregulated pathological inflammatory response genes. Nevertheless PBMCs
from AA patients were largely insensitive to CRH treatment. However CRH significantly
increased Lymphotoxin beta (LTB) gene expression in PBMCs of AA whereas there was no
change in control PBMCs. Our data suggest that in CRH sensitive subjects, CRH could play a
role in immune protection by upregulating the innate immune response and palliating
pathological inflammatory responses; but in CRH insensitive AA subjects, CRH may influence
autoimmune inflammation by promoting monocyte migration and LTB production.
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Regulatory mechanisms of PD-1/PD-L1 pathway on CD8 T cell activation in

murine contact hypersensitivity

T Hirano1, T Honda1, K Tamada2, L Chen3 and K Kabashima1 1 Department of Dermatology,
Kyoto Univ., Kyoto, Japan, 2 Department of Immunology, Yamaguchi Univ., Yamaguchi,
Japan and 3 Department of Immunobiology, Yale Univ., New Haven, CT
Programmed cell death protein 1 (PD-1) and its ligand 1 (PD-L1) pathway is one of the critical
systems to regulate T cell activation, which has been extensively studied in chronic inflam-
matory conditions, including cancers, viral infections and autoimmune diseases. In acute
allergic inflammation such as contact dermatitis, however, whether and how this pathway
contributes to the regulation of the inflammation remains unclear. To address this issue, we
applied PD-L1-deficient mice to murine contact hypersensitivity (CHS). PD-L1-deficient mice
exhibited significantly exacerbated CHS responses with enhanced IFN-g production from
CD8+ T cells, indicating the notable contribution of PD-1/PD-L1 pathway in CHS. In addi-
tion, administration of PD-L1 blocking antibody during the elicitation phase induced
increased IFN-g production from CD8+ T cells in the skin and prolonged ear swelling
responses, suggesting the essential role of PD-1/PD-L1 pathway to modulate CD8+ T-cell
activation in the skin. To examine the responsible cell populations that mediate this pathway,
we investigated the expression of PD-L1 by flow cytometry on candidate cells in the skin
including Langerhans cells, Langerin+ dermal dendritic cells (dDCs), Langerin- dDCs and
keratinocytes, all of which were supposed to contribute to the regulation of CD8+ T-cell
activation in the skin. Although PD-L1 was expressed on all the cell populations in both the
steady and inflammatory states during the elicitation, only Langerin- dDCs upregulated the
PD-L1 expression during the elicitation. Taken together, our results indicate that PD-1/PD-L1
pathway negatively regulates the development of CHS. PD-L1 on Langerin- dDCs may play a
role to control CD8+ T cell activation in the skin.
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Inducible skin-associated lymphoid tissue (iSALT) is detected in the scalp
treated with topical immunotherapy for alopecia areata

Y Natsuaki1, N Ishii1, C Ohata1, K Kabashima2 and T Nakama1 1 Department of Derma-
tology, Kurume University School of Medicine, Kurume, Japan and 2 Department of
Dermatology, Kyoto Univ., Kyoto, Japan
The lymph nodes have an optimal structure that allows the interaction between T cells, B cells
and antigen-presenting dendritic cells (DCs) on a matrix made up by stromal cells. Such
organized structures can also be formed in tertiary lymphoid organs (TLOs) at sites of chronic
immune responses. These structures have been named according to their anatomical site,
such as inducible bronchus associated lymphoid tissue (iBALT) and mucosa associated
lymphoid tissue (MALT). As similar structure in the skin, Streilein proposed a concept of skin-
associated lymphoid tissue (SALT). Recently, through the detailed examination of the elici-
tation phase of contact hypersensitivity (CHS) as a murine model of contact dermatitis, we
have confirmed sequential dendritic cells and T cells clustering in the dermal post-capillary
venule, and termed this structure inducible SALT (iSALT). However, it remains unknown
whether iSALTexist in human skin. Furthermore, the contributions of B cells to iSALT have not
been observed in CHS response yet. To address these issues, we focused on the topical
immunotherapy for alopecia areata, which is one of the most efficient therapies of AA and
induces chronic delayed-type hypersensitivity responses. In this study, we have performed
immunohistochemistry in the skin section obtained from AA patients treated with topical
immunotherapy to detect iSALT in human skin. As a result, immunohistochemistry revealed
tightly packed infiltrations of numerous T cells, B cells and DCs in the dermal perivascular
areas and around the hair bulge. These results suggest the possibility that iSALT plays an
essential role in topical immunotherapy for alopecia areata.
S6 Journal of Investigative Dermatology (2017), Volume 137
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Bach2 suppresses tumor immunity by repressing effector function-related gene
in CD8+ T cells

Y Sato1, M Matsui-Watanabe2, DR Sharda3, K Igarashi4 and R Okuyama1 1 Shinshu Uni-
versity School of Medicine, Matsumoto, Japan, 2 Tohoku University Graduate School of
Medicine, Miyazaki, Japan, 3 Department of Biological Sciences Olivet Nazarene Univer-
sity, Bourbonnais, IL and 4 Department of Biochemistry, Tohoku University Graduate School
of Medicine, Sendai, Japan
Bach2 is a transcription repressor which binds to Maf-recognition elements (MAREs). Bach2
plays essential roles in B cell development, immunoglobulin class-switch recombination and
somatic hypermutation of immunoglobulin encoding genes. Bach2 is also required for
development of effector T cells and regulatory T cells. These findings suggest that Bach2 plays
important roles in development, differentiation and functions of various immune cells. We
speculated that the deficiency of Bach2 would result in an altered immune response in tumor
rejection. A subcutaneous transplantation model revealed that the tumor transplanted into the
Bach2 KO mice grew more slowly than the wild-type (WT) mice. These observations sug-
gested that tumor immunity in the Bach2 KO mice was upregulated. The flowcytometric
analysis revealed that significantly more CD8+ T cells infiltrated into the tumors in Bach2 KO
mice than WT mice. A cell trace viollet (CTV) assay revelaed that the Bach2 KO CD8+ T cells
exhibited stronger cytotoxicity against B16F10 than the WT cells in vitro. The expression
levels of Gzmb and Ifng were higher in Bach2 KO CD8+ T cells than WT cells. An electro-
phoretic mobility-shift assay revealed that Bach2 bound to the MARE-like sequence of FasL
and Gzmb . The binding of Bach2 to the MARE-like sequence of Gzmb required the hetero-
dimer formation with MafK. An immunofluorescent staining revealed that Bach2 was
excluded into cytoplasmic regions from nuclear regions after TCR stimulation. These results
suggest that Bach2 directly represses a set of effector genes and localization changes of Bach2
is important for the acquisition of effector function in CD8+ T cells.
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Semaphorin 4D enhances antibody production in bullous pemphigoid

1 1 2 2 3
S Shen , Y Ke , E Dang , H Fang and G Wang 1 Department of Dermatology, Xijing
Hospital, The Fourth Military Medical University, Xi’an, China, 2 Xijing Hospital, The Fourth
Military Medical University, Xi’an, China and 3 Xijing Hospital, Xi’an, China
Autoantibodies produced by plasmocytes/activated B cells against skin basement membrane
zone is a vital but not well-established mechanism in the development of bullous pemphigoid
(BP). Semaphorin 4D (Sema4D/CD100) can promote B cell activation and enhance its ca-
pacity of antibody production.We sought to illustrate the implication of Sema4D in BP that
facilitates B cell activation and antibody production. In our study, soluble Sema4D (sSema4D)
levels in serum and blister fluid were analyzed by enzyme-linked immunosorbent assay.
Immunohistochemical staining of Sema4D was performed on BP lesional tissues. CD100
expressions on membrane of immune cells in BP lesions and peripheral blood were detected
by flow cytometry. Anti-BP180 antibody titers were evaluated in the supernatant of Sema4D-
treated peripheral blood mononuclear cells (PBMC). We found that elevated Levels of sSe-
ma4D in both serum and blister fluid of BP patients were correlated with BP180 antibody
titers and disease activities. Sema4D-expressing cells were accumulated in BP subepidermal
blister as well. The expression of membrane CD100 on granulocytes rather than lymphocytes
decreased to different extents in the acute phase compared with those in normal controls, and
this decline almost recovered in the stable phase. In vitro, incubation of sSema4D with BP-
PBMCs resulted in significantly higher levels of anti-BP180 antibody productions. Our study
demonstrated that sSema4D derived from lesional peripheral granulocytes promote the
production of BP180antibody by B cells thus contributes to the BP progression.
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Estradiol plays regulatory roles in an imiquimod-induced murine psoriatic
dermatitis through down-regulation of keratinocyte activation

A Adachi, T Honda and K Kabashima Department of Dermatology, Kyoto University, Kyoto,
Japan
It has been reported that psoriasis symptoms have improved during pregnancy, while dete-
riorated after menopause, suggesting protective roles of estradiol in the development of
psoriasis. In addition, the severity of psoriasis tends to be higher in male than in female in
Asian countries. However, the precise mechanisms of estradiol regulating the development of
psoriasis remain largely unclear. To evaluate the potential roles of estradiol on the develop-
ment of psoriasis, we firstly subjected ovariectomized-female mice to an imiquimod-induced
murine psoriasis model with or without systemic estradiol administration. Mice treated with
estradiol exhibited significantly attenuated dermal edema, inflammatory cell infiltration and
epidermal hyperplasia when compared to vehicle-treated mice. The mRNA expressions of
keratinocyte-derived cytokines (such as IL-24 and CXCL1) and dendritic cell (DC)-derived
cytokines (such as IL-23p19 and IL-12/23p40) after imiquimod treatment were significantly
impaired by treatment with estradiol, suggesting that estradiol exerts regulatory roles on
psoriatic dermatitis by suppressing cytokine expression from keratinocytes and/or DCs. In
vitro, estradiol directly down-regulated the mRNA induction of various cytokines (including
IL-24 and CXCL1) in primary murine keratinocytes and normal human epidermal keratino-
cytes stimulated with aldara and TNFa, respectively. On the other hand, estradiol did not
suppress the induction of IL-23p19 and IL-12/23p40 in imiquimod-stimulated bone marrow-
derived DCs. We also confirmed that the expression of estrogen receptor a and b in kerati-
nocytes and DCs using flow cytometry analysis. Taken together, these results suggest that
estradiol plays protective roles in imiquimod-induced murine psoriatic dermatitis via inhib-
iting the production of inflammatory mediators by keratinocytes.
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Temporally controlled B cell depletion with universal chimeric antigen receptor
(CAR) T cells for pemphigus vulgaris (PV) therapy

CT Ellebrecht, X Mao, JJ Melenhorst, S Lacey, Y Zhao, MC Milone and AS Payne Univ. of Penn.,
Philadelphia, PA
Therapy of PV and most autoimmune diseases relies on chronic immunosuppression, which
results in significant morbidity and mortality. Complete but transient B cell depletion should cure
PV, since autoreactive clones do not recur upon regeneration of the B cell repertoire. In this
context, genetically engineered CAR T cells (CAR-Ts) have emerged as the most potent means to
achieve total B cell depletion. For autoimmune disease therapy, temporal control of CAR-T
cytotoxicity is necessary to prevent lasting immunosuppression. Here, we validate 3 novel stra-
tegies to control CAR-T survival and function. We combined a B cell targeting CAR with an
inducible caspase 9 suicide gene (sCAR), a reverse (constitutively active) suicide gene (revCAR),
or a molecular on-switch that permits CAR surface expression (onCAR). sCAR, revCAR and
onCAR-Ts showed potent and specific in vitro killing equivalent to conventional CAR-Ts that have
proven efficacy in human clinical trials (n¼5, p>0.05). Activation of the respective regulatory
system resulted in rapid in vitro depletion of >95% of sCAR and revCAR-Ts and reversible loss of
>95% CAR surface expression in onCAR-Ts, indicating the feasibility of this approach. In an in
vivo leukemia model, >90% of sCAR-Ts were eliminated (n¼6, p < 0.01) as compared to
vehicle treated mice, while preserving their efficacy before suicide gene activation (n¼6, p <
0.001). Similarly, revCAR-Ts showed complete loss of leukemia control in vivo in the absence of a
suicide-preventing compound (n¼8, p < 0.01), indicating their complete functional depletion in
vivo compared to non-transduced control T cells (n¼5, p¼0.23). Finally, to allow universal
(allogeneic) CAR-T therapy, we used CRISPR/Cas genome editing to disrupt endogenous T cell
receptor and MHCI expression. Universal sCAR-Ts caused total B cell depletion in a fully
humanized allogeneic BLT mouse model (n¼8, p < 0.05). Suicide gene activation resulted in
complete in vivo depletion of sCAR-Ts compared to pre-treatment (p < 0.05). In summary, our
in vivo data support 3 novel strategies to regulate CAR function, which in combination with
universal T cells, provide a platform for curative, large-scale applications in PV and other
autoimmune diseases.
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Significant contribution of CD11c MHC class II inflammatory monocytes

to antigen presentation in the skin in murine contact hypersensitivity

S Ono, T Honda and K Kabashima Department of Dermatology, Kyoto Univ., Kyoto, Kyoto,
Japan
Contact hypersensitivity (CHS) response is a murine model of contact dermatitis induced by
topical hapten application. In its elicitation phase, we have previously shown that dermal
dendritic cells (dDCs) form clusters to serve as the niche for the efficient CD8+ T cell acti-
vation in the skin. However, the detailed mechanisms regulating CD8+ T cell activation in the
cluster, i.e. the responsible dDC subsets for antigen (Ag)-presentation and its dependency on
cross-presentation ability of dDCs, has not been elucidated. Clarifying these issues might give
us a new insight into the long-standing question how haptenized-Ags are presented in vivo.
To this end, we first confirmed the involvement of MHC class I for Ag-presentation in the skin.
In b2-microglobulin deficient mice that lack MHC class I, CHS response was completely
abrogated after the adoptive transfer of T cells from sensitized mice, confirming its de-
pendency on MHC class I. However, neither the depletion of langerin+ dDCs that possess
superior cross-presentation ability nor the simultaneous depletion of langerin+ dDCs and
langerin- dDCs, two major conventional dDC subsets in the skin, abolished CHS response.
Besides, depletion of all CD11c+ cells, which include CD11c+ MHC class IIhigh inflammatory
monocytes in addition to the conventional dDCs, totally abrogated CHS response, indicating
that inflammatory monocytes participated in Ag-presentation in the skin. Consistently, in-
flammatory monocytes were found in dDC clusters together with the other two dDC subsets
as revealed by immunohistochemical analysis. Taken together, our results indicate that het-
erogeneous DC populations participate in Ag-presentation in CHS response in the skin with
limited dependency on cross-presentation capacity of dDCs, and highlight a significant role of
inflammatory monocytes as Ag-presenting cells besides conventional dDC subsets.
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Possible role of autophagy in scleroderma

1 2
T Mori and T Yamamoto 1 Fukushima Medical University / Japan, Fukushima, Japan and
2 Fukushima Med Univ, Fukushima, Japan
Autophagy is an essential intracellular self-degradation system to maintain the homeostatic
balance between the synthesis, degradation and recycling of cellular proteins and organelles.
Recently, it is reported that autophagy is associated with systemic lupus erythematosus,
rheumatoid arthritis and idiopathic pulmonary fibrosis. The association with autophagy and
scleroderma (SSc) is also suspected, however, the role of autophagy in the pathogenesis of
tissue fibrosis is still unclarified, and the association of which phase of scleroderma is largely
unknown. Therefore, we investigated the role of autophagy in the pathogenesis of SSc by
using skin and lung samples of bleomycin (BLM)-induced SSc murine model and human SSc
skin. BLM or phosphate-buffered saline (PBS) was injected into shaved back of C3H/HeJ mice
for 2 or 4 weeks. Also, we used skin samples of edematous phase SSc and those of sclerotic
phase SSc. We carried out haematoxylin and eosin (HE) stain for evaluation of skin sclerosis
and immunofluorescent stain by anti microtubule-associated protein 1 light chain 3 (LC3)
antibody, which is the most common autophagy marker. We evaluated the number of LC3-
positive dots in fibroblasts in the mice samples (skin and lung) and the human skin samples
(both edematous and sclerotic phase). There was no clear difference between the number of
LC3-positive dots of skin samples from PBS mice and those from BLM mice qualitatively. We
are currently investigating the number of LC3-positive dots of mice lung tissues and human
skin samples in more numbers.
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Hyaluronan oligosaccharides induce suppressive effect to chronic allergic
dermatitis

J Muto1, D Watanabe1 and RL Gallo2 1 Department of Dermatology, Aichi Medical Uni-
versity School of Medicine, Nagakute, Japan and 2 UCSD, San Diego, CA
Hyaluronan (HA) has been implicated in wound healing and inflammation, and its biological
properties are thought to be dependent on its molecular size. Previously it has been shown
that HA oligomer administration in vivo modulates contact hypersensitivity responses. In this
study we investigated if HA oligomer could influence inflammation of chronic allergic der-
matitits. The function of a tetramer form of HA (oligo-HA) was examined in a chronic
dermatitis model induced by repeated DNFB application. This dermatitis model produces
Atopic Dermatitis (AD)-like skin inflammation with high serum IgE levels in an IL-4 depen-
dent manner. Wild-type (WT) mice were painted with either DNFB or vehicle on both ears
once a week over 29 days. Oligo-HA cream (1 %) or vehicle alone was applied topically daily
from day 15 for 2 weeks. To quantify the inflammatory responses in this model, ear thickness
was measured 24 hours after each DNFB painting and cytokine responses quantified in local
tissues. Topical application of oligo-HA significantly suppressed the increase in ear thickness
after the fifth DNFB painting (p < 0.001). Histological evaluation of skin tissues by hema-
toxylin and eosin staining confirmed that AD-like skin lesions were significantly alleviated
and the number of polymorphonuclear leukocytes (PMNs) in the ears of DNFB treated mice
was significantly decreased by oligo-HA application (p < 0.01). Futhermore, we found the
mRNA expression of IL-4 (p < 0.05) and MIP-2 (p < 0.001) in ears of DNFB treated mice were
significantly suppressed by oligo-HA application when measured by quantitative real-time
PCR. The elevation of serum IgE levels in DNFB treated mice were also attenuated (p < 0.01).
These data show that topical application of oligo-HA induces the suppressive effect to AD-
like dermatitis by affecting the inflammatory status in skin and can influence clinical out-
come.
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Recapitulation of ectopic lymphocytes aggregation and B cell phenotype in the
skin lesions of patients with pemphigus

S Zhou1, Z Liu1, J Zheng1 and M Pan2 1 Rui Jin Hospital, School of Medicine, Shanghai Jiao
Tong University, Shanghai, China and 2 Department of Dermatology, Rui Jin Hospital,
Shanghai Jiao Tong University School of Medicine, Shanghai, China
Ectopic lymphoid aggregates could be observed in several autoimmune diseases (e.g. rheu-
matoid arthritis). Pemphigus is an organ specific autoimmune disease and caused by circu-
lating antibodies. Little is known about the features and function of lesional lymphocytes. The
aim of this study is to illustrate the lymphoid neogenesis and B cell phenotype in pemphigus
skin lesions. Methods: 197 HE-stained sections of pemphigus vulgaris (PV) and pemphigus
foliaceus (PF) skin lesions in our department were collected. The histological grading of
lymphoid aggregates was assessed according to a published grading system with grade 1
aggregates displaying a radial cell number between 2 and 5 cells, grade 2 between 6 and 10
and grade 3 greater than 10. Immunohistochemistry staining for CD3, CD20 and CD138 was
proceeded and T, B and plasma cells were checked in selected 29 cases. Meanwhile, the B
cells and plasma cells were compared between lesional skin and peripheral blood from the
same patient by flow cytometry. Results: Grade 1 lymphoid neogenesis was observed in 195
of 197 cases (99.0 %), grade 2 in 133 of 197 (67.5 %) and grade 3 in 23 of 197 (11.7 %).
There was no significant difference between PV and PF. The increasing B cell and plasma cells
could be detected by immunohistochemistry in parallel to the grade of lymphoid aggregates.
Compared to the peripheral blood, the lesional CD27+ B cell and plasma cell were signifi-
cantly increased. Conclusions: Ectopic lymphoid aggregates could be detected in the skin
lesion of pemphigus and the major B cell subset are memory B cells which might play a
pathogenic role in the local immune response.
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Metabolomic profiling of psoriasis skin reveals localized cortisol deficiency
resulting in maintenance of inflammatory state and disruption of epidermal
differentiation

1 1 2 3 1 3 1
X Xing , MK Sarkar , A Tsoi , N Kaplan , Y Liang , P Hoover , JJ Voorhees , RP Nair1, JT
Elder1, I Budunova4, S Getsios3 and JE Gudjonsson1 1 University of Michigan, Ann Arbor, MI,
2 Dept. of Dermatology, U. of Michigan, Ann Arbor, MI, 3 Northwestern University,
Chicago, IL and 4 Northwestern University Feinberg School of Medicine, Chicago, IL
The factors involved in maintaining inflammatory state in psoriatic skin remain poorly un-
derstood. To address this knowledge gap, we performed metabolomic and transcriptomic
profiling of skin from 6 lesional (PP) and non-lesional (PN) psoriatic skin, and 6 healthy (NN)
individuals. We identified 377 metabolites altered between NN, PN and PP skin(p < 0.05).
Amongst the most decreased compounds in PP skin were cortisone and cortisol (357 and
1057-fold decreased, p < 0.0001). In contrast serum cortisol levels were similar in psoriatic
(n¼37) and healthy controls (n¼43). Genes involved in cortisol biosynthesis were expressed
in NN skin but suppressed in PP skin (HSD11B1, p < 0.0001, confirmed by IHC) coincident
with decreased nuclear localization of the glucocorticoid receptor. Using a 3-D human
epidermis culture model, we uncovered a differentiation-dependent increase in HSD11B1
expression (p < 0.05) and cortisol consumption (2.9-fold decrease compared to baseline,
n¼3, p < 0.01). When starved of exogenous steroids, epidermal differentiation was markedly
altered (LOR, FLG, p < 0.05) and associated with increased mRNA expression and secretion
of pro-inflammatory mediators including CXCL9 and CXCL10 (n¼3, p < 0.05). Notably,
in vivo application of topical glucocorticoids led to rapid restoration of glucocorticoid
biosynthesis gene expression coincident with normalization of epidermal differentiation
(n¼3).These data demonstrate that steroids have a dual role in the epidermis acting as a
critical factor in facilitating epidermal differentiation and as a suppressor of inflammatory
responses. The localized steroid deficiency in PP skin is likely to maintain inflammatory state
and impede restoration of normal epidermal differentiation.
041

Regulatory T cells drive stem cell differentiation during skin barrier repair

A Mathur, B Zirak, M Lowe, A Abbas and M Rosenblum University of San Francisco
California, San Francisco, CA
Epithelial regeneration requires the coordinated responses of stem cells and immune cells.
Mechanisms that link immune and stem cell function during epidermal repair are largely
unknown. CD4+FoxP3+ regulatory T-cells (Tregs) play a major role in tissue repair in non-
lymphoid organs, suggesting that Tregs may influence tissue-specific stem cell functions.
Here, we demonstrate that selective ablation of Tregs leads to sustained barrier defects
indicated by elevated transepidermal water loss, defective epidermal stratification and ker-
atinocyte differentiation following injury. Hair follicle (HF) stem cell fate-mapping studies
revealed that cells derived from Lgr5+ stem cells substantially contribute to the regenerating
epidermis in barrier injured mice. Ablation of Tregs resulted in retention of Lgr5-derived cells
in the HF bulge, indicating that the egress of Lgr5 derived cells to repair injured skin requires
Tregs. Whole transcriptome RNA-sequencing of Lgr5-derived cells isolated from mice in the
absence or presence of Tregs revealed a dominant role for Tregs in promoting HF stem cell
differentiation toward a keratinized epidermis. In contrast, Lgr5-derived cells from mice
lacking Tregs retain a quiescent stem cell phenotype. Mechanistically, Tregs facilitate stem
cell differentiation by controlling CXCL5 dependent influx of neutrophils and inflammatory
monocytes. CXCL5 neutralization in Treg-depleted animals lead to improved barrier function
and partial restoration of Lgr5-derived cells in the epidermis after injury. These data indicate
that Tregs facilitate an ‘alternate’ fate decision for HF stem cells toward an epidermal
phenotype following skin injury by regulating the CXCL5 pathway. Our results elucidate
novel mechanisms by which skin immune cells influence stem cell function to facilitate
barrier repair.
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Aggregation of Dsg-specific lymphocytes and antibody production in the
lesions of pemphigus vulgaris patients

H Yuan1 and M Pan2 1 Department of Dermatology, Rui Jin Hospital, Shanghai Jiao Tong
University School of Medicine, Philadelphia, PA and 2 Department of Dermatology, Rui Jin
Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, China
Pemphigus is a skin and mucosal membranes-targeting autoimmune bullous disorder, in
which it is often believed that circulating anti-Desmoglein (Dsg) antibodies lead to the
pathogenesis. However, the role of local infiltration of immune cells in the lesional skin has
never been investigated. In this study, we examined the local immune response from the
lesions of pemphigus vulgaris (PV) patients. Histologically, we found there existed a large
number of B lymphocytes, T lymphocytes, and plasma cells in the skin lesions by immuno-
histochemistry and immunofluorescence staining. By flow cytometry and ELISPOT assay, a
significantly increased number of Dsg1 and Dsg3-specific B cells could be identified.
Additionally, anti-Dsg1 and Dsg3 antibodies could be detected from the supernatant of in
vitro cultures with isolated lymphocytes from the lesional skin, and the titers of antibodies
showed positive correlation with the Pemphigus Disease Area Index (PDAI). Furthermore,
CD3+ T cells were also found accumulated in PV lesion in a large amount, and the majority of
them were CD4+ T helper cells, capable of producing IL-21 and IL-17a, but not typical T
follicular helper cells (Tfh) that express Bcl-6 and CXCR5. To determine the gene profile from
the local lesions, we extracted RNA from infiltrating lymphocytes of PV for the microarray
analysis. The results revealed that a few genes were up-regulated, such as CCL19, CCL21 and
CXCL13, which were also confirmed by Real-time PCR. These cytokines were recognized as
cytokines related to lymphoid tissue formation. Collectively, our results have suggested a
critical role of local lymphocytic aggregation and formation of tertiary lymphoid organ (TLO)-
like structure in the pathogenesis of pemphigus.
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Interferon kappa is required for regulation of baseline type I interferon
responses in keratinocytes and is dysregulated in cutaneous lupus

MK Sarkar1, X Xing1, A Tsoi2, Y Liang1, CC Berthier1, LW Roberts1, MT Patrick1, G Hile1, MA
Beamer1, P Tsou1, PW Harms3, JT Elder1, JJ Voorhees1, A Johnston4, JM Kahlenberg1 and JE
Gudjonsson1 1 University of Michigan, Ann Arbor, MI, 2 Dept. of Dermatology, U. of
Michigan, Ann Arbor, MI, 3 U Michigan, Ann Arbor, MI and 4 Univ. Mich, Ann Arbor, MI
IFNk is a type I interferon (IFN) and has recently been implicated as a genetic risk factor for
lupus. However, little is known about its biological function. Using high resolution RNA-seq
data, we observed prominent baseline type I IFN activity in cultured keratinocytes (KCs) but
not dermal fibroblasts or endothelial cells (i.e. MX1, OAS1, OASL, p < 0.001, n¼3-4). Type I
IFN responses could be transferred to fibroblasts by adding supernatants from KCs, and
abolished by addition of anti IFNk (10mg/ml) antibody (n¼3, p < 0.001). Knock-out (KO) of
IFNK in KCs via CRISPR/Cas9 abolished KC IFNk secretion (p < 0.001), baseline type I IFN
gene expression, and basal pSTAT1 and 2 activation. Similarly, KO of TYK2, a signal mediator
down-stream of type I IFN receptors, abolished baseline type I IFN gene expression in KCs
(p¼6.2E-06), suppressed IFNK mRNA expression (n¼3, FC¼0.38, P < 2.00E-15) and
repressed pSTAT1 and pSTAT2 (p < 0.001 for all). While TYK2 KO abolished responses to
exogenous IFNa at all concentrations (1, 5, 50ng/ml), IFNK KO delayed and minimized KC
responses to exogenous IFN-a (p < 0.001). Cutaneous lupus (CLE) is characterized by type I
IFN responses, which we confirmed (MX1, IRF7, OASL, p < 0.001 for all). Of the type I IFN
family, IFNK mRNA was the most increased in CLE (p < 0.001, n¼90), and confirmed by IF
showing prominent IFNk in epidermis of active CLE, along with pSTAT1 and pSTAT2 acti-
vation. Notably, cultured KCs from normal CLE skin showed increased baseline pSTAT1 and
pSTAT2 activity and higher IFNk production compared to KCs from healthy controls. CLE KCs
had heightened responses to exogenous IFNa that could be suppressed to healthy control
levels by addition of anti-IFNk antibody (MX1, p < 0.05). Our data identifies IFN-k as
essential for IFN responses in KCs and helps to explain the clinical observation of why
blockade of the type I IFN receptor is more effective than targeting IFNa in CLE.
S8 Journal of Investigative Dermatology (2017), Volume 137
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Oxidative stress inducing TRPM2 activate the NLRP3 inflammasome in kera-
tinocytes resulting in melanocyte destruction in vitiligo

S Li1, W Zhang1, Q Zhang1, P Kang1, G Wang2, T Gao1 and C Li1 1 Department of
Dermatology, Xiijing Hospital, The Fourth Military Medical University, Xi’an, China and 2
Xijing Hospital, Xi’an, China
In vitiligo, oxidative stress has been proved to initiate the immune responses associated with
melanocyte destruction. Nevertheless, how reactive oxygen species (ROS) signal induce
immune reaction in vitiligo remains elusive. Recently, it is reported that ROS could trigger
NLRP3 inflammasome-mediated interleukin 1b (IL-1b) secretion to initiate undesirable in-
flammatory responses in various autoinflammatory and metabolic diseases. In this study, we
first discovered that TRPM2, a member of transient receptor potential (TRP) protein super-
family and forms a Ca2+-permeable nonselective cation channel, is activated by H2O2 in
vitiligo keratinocytes. We further found that Ca2+ influx via TRPM2 leads to the accumulation
of damaged, ROS-generating mitochondria and NLRP3/ASC co-location with the mito-
chondria, and this subsequently activates the NLRP3 inflammasome. In addition, NLRP3
inflammasome positively activated by mitochondria ROS leads to secretion of IL-1b, which
play a central role in promoting vitiligo blood-derived CD8+ T-cell activation, migration as
well as cytolytic function. Therefore, these results identify TRPM2 as a key player that links
oxidative stress to the NLRP3 inflammasome activation and melanocyte autoimmune
destruction.
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Exploring a possible role for Indoleamine 2,3-deoxeginase (IDO) and the Host
Immune Response in Infantile Hemangioma

L Zakka1, M Waner2 and MC Mihm3 1 Brigham and Women’s Hospital Department of
Dermatology, Cambridge, MA, 2 Lenox Hill Hospital Department of Otolaryngology, New
York, NY and 3 Brigham and Women’s Hospital Department of Dermatology, Boston, MA
There is evidence of a possibie involvement of a host immune response in the involution of
infantile hemangiomas (IHs). Ritter et al. observed CD8+ T cells in especially involuting IHs,
and immunoblot analysis showed increased levels of indoleamine 2,3-deoxeginase (IDO) in
the proliferative lesions. The purpose of this study was to describe the association between
IDO+ endothelial cells and T cells in proliferating and involuting IHs. Single samples of IH
were collected from 16 patients, fixed in formalin, and embedded in paraffin. Sections were
stained for H&E, CD3, CD4, CD8, CD20, FoxP3, and IDO. The samples were reviewed under
light microscopy. Lymphocytic infiltrates and IDO levels were scored according to density.
There were six females and 10 males with a median age of one year. Seven and 14 IHs
exhibited zones of involution and proliferation respectively. CD3 confirmed the presence of T
cells in greater number in the involuting IHs. CD20 highlighted rare positivity in all prolif-
erating and five involuting IHs. IDO was diffusely positive in the endothelial cells of 10
proliferating IHs. Three involuting IHs exhibited rare focal positivity for IDO. Samples
exhibiting positivity for IDO were associated with a low CD4+ and CD8+ T cell count.
Involuting IHs exhibited low IDO levels and a greater CD4+ and CD8+ T cell count with
evidence of lymphocyte-endothelial cell interaction. FoxP3 was positive in a rare cell in all
samples. Overall, the immune response was sparse in proliferative IHs with high IDO levels,
but may be focal in involuting IHs with low IDO levels. This study was the first to utilize
immunohistochemistry to characterize the immune response, and to describe the correlation
between IDO levels, T cell density, and T cell interaction with the endothelial cells. The study
raises the possible utility of IDO inhibitors in increasing involution of IH.
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Dynamic regulatory network controlling Tr1 cell development in epithelial
tissue inflammation

A Ho1, A Madi2, N Chihara2, A Regev3 and V Kuchroo2 1 Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, 2 Evergrande Center for Immunologic Diseases,
Brigham and Women’s Hospital, Harvard Medical School, Boston, MA and 3 Broad Institute
of MIT and Harvard, Cambridge, MA
Tr1 cells are a class of regulatory T cells that produce IL-10 and suppress tissue inflammation
in cutaneous autoimmune diseases and GVHD. Unlike the well-described Foxp3+ T-regu-
latory cells, the molecular mechanisms regulating Foxp3- Tr1 cell development and IL-10
production are largely undefined. Using single cell RNASeq, NanoString codesets, and
microarrays, we defined a transcriptional profile for Tr1 cell differentiation, both in in vitro
and in in vivo models of epithelial autoimmune disease. To identify regulators critical to Tr1
cell-specific differentiation, we compared the dynamic regulatory network controlling Th17
cells to that of Tr1 cells. Both in vitro and in vivo, there are three transcriptional phases as
cells transition from a naive-like state to Tr1: early, intermediate, and late. Moreover, unlike
Th17 cells which exhibit a fully differentiated signature after 24h, Tr1 cells have longer and
more distinct waves of expression until complete differentiation. Our analysis also points to
transcriptional similarity between the two cell types, mainly in early time points, associated
with activation, and very late time points. Functional perturbation of candidate regulators
allowed us to generate a network of core transcription factors sufficient for Tr1 cell devel-
opment and IL-10 production. Insight into Tr1 cell development and IL-10 production may
provide an avenue for therapeutic intervention in cutaneous autoimmune disorders.
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Vitiligo is maintained by antigen-specific resident memory t cells, which can
be targeted to create a durable treatment response

JM Richmond1, L Zapata1, M Garg1, J Strassner1, M Rashighi1, RL Riding1, M Ahmed1,
K Essien1, L Pell1, P Agarwal1, N Tsurushita2 and J Tso2 1 University of Massachusetts Medical
School, Worcester, MA and 2 JN Biosciences, Mountain View, CA
Vitiligo is a disfiguring autoimmune disease caused by autoreactive CD8+ T cells that kill
melanocytes, resulting in patchy depigmentation. Treatment options are limited, and depig-
mentation rapidly recurs after cessation of therapy. We set out to determine the mechanism by
which skin lesions in vitiligo are maintained over time and resist conventional treatments.
Tissue resident memory T cells (Trm) provide rapid, localized protection against reinfection
from skin and mucosal-tropic viruses. Here we show that melanocyte-specific Trm are present
in both mouse and human vitiligo skin lesions. Functional analysis of Trm cells indicate that
they sense autoantigen in the skin and secrete alarm signals to recruit recirculating T cells to
kill melanocytes. We found that Trm are necessary but not sufficient for autoimmunity:
treatment with the S1P1 inhibitor FTY720 resulted in rapid repigmentation, yet preserved Trm
in the skin while preventing recirculating memory T cell recruitment. However, treatment
with an IL-15 blocking antibody effectively depleted autoreactive Trm and resulted in durable
reversal of disease in mice. Based on these data and clinical observations, we propose that
depleting Trm by targeting the IL-15 axis may prove to be a highly effective and durable
treatment for vitiligo and other autoimmune diseases.
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Characterization of a conformational epitope on the EC1 domain of
desmoglein 1 recognized by IgG4 autoantibodies from Fogo Selvagem

F Evangelista1, A Roth2, P Prisayanh3, B Temple3, Y Qian3, D Culton3, N Li3, Z Liu3 and LA
Diaz3 1 U Antenor Orrego, Trujillo, Peru, 2 Bristol-Myers Squibb, Princeton, NJ and 3 UNC-
Chapel Hill, Chapel Hill, NC
Fogo Selvagem (FS) is mediated by pathogenic IgG4 restricted autoantibodies against Des-
moglein-1 (Dsg1), which do not react with Dsg3 or Dsg4. Double purified FS anti-Dsg1 IgG4
(affinity purified on llama anti-human IgG4-Agarose and a human Dsg1-ectodomain-Agarose
affinity media) yield highly pathogenic IgG4 in the mouse model. Hybrid Dsg1 molecules
bearing the EC1 domain of Dsg4 no longer bind FS IgG4. Moreover, Dsg4 bearing the EC1
domain of Dsg1 gain reactivity with FS IgG4 and are able to affinity-purify FS IgG4 auto-
antibodies that are also pathogenic in the mouse model, further suggesting that pathogenic
epitope(s) are clustered on the EC1 domain of Dsg1. We showed previously that highly pu-
rified FS IgG4 from 19/20 FS sera bind a single peptide on the EC1 domain of Dsg1 using
MALDI/MS Epitope Mapping. A 16 amino acid peptide (ALNSMGQDLERPLELR) that overlaps
RAL motif of Dsg1 was recognized by 19 IgG4 fractions. Mutations of M133 and Q135 of this
peptide reduced the binding (w50%) of IgG4 autoantibodies to Dsg1 by ELISA. Using
molecular modeling we identified two additional residues, distant from the previous peptide,
but within the EC1 domain, that are complementary components of the epitope bound by FS
IgG4 autoantibodies. Mutations of these additional residues completely abolish the binding of
FS IgG4 from 19 FS sera. These results suggest that highly restricted and pathogenic IgG4
autoantibodies from FS patients are exquisitely specific for a conformational epitope on the
EC1 domain of Dsg1. This strongly suggests that binding of FS IgG4 autoantibodies to this
conformational epitope, that partially overlaps the adhesive site of Dsg1, may directly
interfere with the adhesive function of this molecule and lead to acantholysis.
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Dynamic biomarkers to predict relapse in pemphigus patients treated with
rituximab

L Albers, Y Liu, N Bo, R Swerlick and R Feldman Emory University, Atlanta, GA
Pemphigus is a blistering disease for which rituximab has emerged as an effective therapy.
However, relapses are common and increase with longer follow-up. Clinically available
biomarkers to predict relapse are needed. In this retrospective study, we identified predictive
biomarkers among 62 pemphigus patients treated with rituximab. 99 treatment cycles and
554 patient records provided longitudinal clinical scoring and biomarker data, including
CD19+ B cells, CD4+ T cells, and desmoglein 1 (Dsg1) and desmoglein 3 (Dsg3) autoanti-
bodies. An extended time variant Kaplan Meier (KM) model was applied to capture data
dynamically. One third of patients relapsed, mean 15.57 months (SD¼6.12). Relapse was rare
prior to B cell repopulation. Repopulation within 6 months of treatment was associated with
increased relapse (66.7%), while repopulation after more than 12 months was associated with
low rates (33.3%); average time from repopulation to relapse was 6. 12 months (SD¼5.43).
Univariate analysis revealed low absolute and percent CD4 count to predict relapse
(p¼0.017; 0.022). Patients with CD4 counts of < 400 cells/uL were 24.94 times more likely to
relapse (p < 0. 001). Positive Dsg1 (>20 IU) was predictive of relapse among patients with
mucocutaneous disease, hazard ratio 6.40 (p < 0. 001). Positive Dsg3 (>20 IU) was pre-
dictive within mucocutaneous and mucosal patients, hazard ratio 13.92 (p¼0.002). Multi-
variate analysis revealed every CD4 value increase of 200 decreases the hazard ratio for
relapse 35% (p¼0.029). Positive Dsg1 increases relapse rate by a factor of 12.32 within
mucocutaneous patients (p¼0.001); positive Dsg3 increases relapse rate by 28.38 within
mucosal and mucocutaneous patients (p¼0.006). This is the first study to predict pemphigus
relapse post-rituximab using longitudinal biomarker data. Relapse is associated with B cell
repopulation, low circulating CD4+ T cells and positive Dsg1 and Dsg3. These results provide
insight into immunology post rituximab and will be useful for the development of guidelines
for rituximab usage in pemphigus.
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Alopecia areata is reversed by IL-7Ra blockade via upregulation of the PD-1
signaling pathway

Z Dai1, J Cerise1, J Chen1, L Petukhova2, A de Jong1, R Clynes1 and AM Christiano3 1
Columbia University, New York, NY, 2 Columbia University-Department of Dermatology,
New York, NY and 3 Columbia University-Departments of Dermatology and Genetics and
Development, Institute of Human Nutrition, New York, NY
The IL-7 signaling pathway plays an important role in T cell survival, has been therapeutically
targeted in several T cell-dependent autoimmune disease models. Here, we demonstrate the
critical role of IL-7 in alopecia areata (AA), a T cell-mediated autoimmune disease attacking
the hair follicle (HF). We found that blockade of IL-7 signaling prevent the development of
AA, and furthermore, reversed early-onset AA in C3H/HeJ mice. Mechanistically, we
observed that AA reversal by IL-7Ra blockade appears to involve induction of T cell
exhaustion, marked by upregulation of immune checkpoint inhibitors such as PD-1. The PD-
1/PDL1 axis is one of the major inhibitory receptor pathways involved in T cell exhaustion in
cancer, since targeting PD-1 or its ligand can reverse T cell exhaustion and reinvigorate anti-
tumor immune responses, with frequent induction of autoimmune adverse events. In AA, we
observed that although PD-1 ligand expression is increased in the HF, AA hair loss developed
nonetheless, suggesting that PD-1 signaling fails to limit inflammation. It has been suggested
that IL-7 promotes persistent effector memory function and limits exhaustion by inhibition of
PD-1 expression on T cells. We postulate that the increased availability of IL-7 produced by
the HF in AA, in addition to supporting T cell survival, may also contribute to the down-
regulation of PD-1, thereby promoting chronic autoimmunity. Indeed, by blocking IL-7
signaling, our data demonstrates an increase of PD-1 expression on T effectors, restores
responsiveness of PD-1 and reversing AA. Our work defines the pathogenic role of the IL-7
signaling pathway in AA, and invites evaluation of therapeutic interventions to block the IL-7
signaling pathway to induce T cell exhaustion as a novel therapeutic approach for autoim-
mune disease.
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Loss of PDL1/L2 but not PDL1 liberates DC based priming of T cells

1 2 1 3 2 4 5
K Devi , C Nirschl , Y Liu , C Yoon , RA Clark , P Wu , P Sage , A Sharpe6 and
N Anandasabapathy2 1 Brigham and Women’s Hospital, Boston, MA, 2 Brigham and
Women’s Hospital and HMS, Boston, MA, 3 Dana Farber Cancer Institute and HMS, Boston,
MA, 4 Brigham and Women’s Hospital, Shanghai, China, 5 Harvard Medical School,
Boston, MA and 6 Department of Microbiology and Immunology, HMS, Boston, MA
Skin migratory dendritic cells express high levels of PDL1 mRNA and dampen immune
priming during protein immunization. However the role of the PDL1-PDL2/PD1 axis at
contracting immune priming through the skin is unknown. Here we find that all skin-derived
subsets of murine and human DCs, and LN resident CD11b+ classical DCs (cDC) express
intermediate to high levels of the PDL1 cell surface protein. In contrast, CD8a+ LN resident
DCs previously identified as critical for immunity express low levels of PDL1. High PDL1 was
also identified on DCs and monocytes isolated from human melanoma metastases. To better
understand the role of the PDL1/2:PD1 axis during DC based priming of T cells, we compared
DC-targeted protein immunization of mice deficient in PDL1 alone or deficient in both PDL1
and PDL2. We find loss of PDL1/L2 but not PDL1 led to heightened T cell proliferation,
during 4 day peptide recall. While the percentage of antigen specific CD4+ IFNg+ T cells
assayed directly ex vivo by intracellular cytokine staining was unaltered in the lymph node
directly draining the vaccination site of PDL1/PDL2-/- animals, in distal lymph nodes higher
percentages of antigen specific T cells producing IFN-g, IL-2 and TNF-a were identified.
Collectively these data suggest that in absence of PDL1/L2 signaling, rapidly proliferating T
cells exit the draining lymph node and circulate through distal nodes. Concordantly, we
observe increased levels of E and P selectin binding on CD4 and CD8 T cells isolated from
PDL1/2 deficient as compared to control animals. Subsequent work will examine the role of
DC based PDL1/L2 signaling on the circulation and homing properties of T cells.
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Identification of pathogenic T cell subsets in human alopecia areata

1 1 2 1 1 3 4 5
A de Jong , A Jabbari , Z Dai , L Xing , D Lee , V Price , M Duvic , D Norris , M Hordinsky6,
J Mackay-Wiggan1, R Clynes1 and AM Christiano1 1 Columbia University, New York, NY, 2
Columbia University-Department of Dermatology, New York, NY, 3 UCSF, San Francisco,
CA, 4 Anderson Cancer Center, Houston, TX, 5 Univ of Colorado, Aurora, CO and 6
University of Minnesota, Mpls, MN
Alopecia areata (AA) is one of the most common autoimmune diseases, characterized by non-
scarring hair loss. The central role of T cells in AA pathogenesis led us to analyze the T cell
receptor (TCR) repertoire during the course of AA development. Our previous study of high
throughput TCRb chain sequencing in the mouse model of AA provided evidence for anti-
genic drive, and showed that pathogenic T cells reside in the CD8+CD103hiNKG2D+ T cell
fraction. Here, we performed TCRb chain sequencing in scalp biopsies and peripheral blood
T cell subsets of patchy AA patients and alopecia universalis patients vs. normal controls.
Lesional scalp in AA patients showed significantly higher numbers of expanded CD8+ T cell
clones than scalp of normal controls. This AA-associated increase in expanded CD8+ scalp T
cell clones supports a role for CD8+ T cells in human AA. Further, we identified multiple
CD4+ T cell clones that were unique to or present at higher frequencies in lesional compared
to non-lesional scalp of the same patient, suggesting an additional role for CD4+ T cells in AA
pathogenesis. In contrast to the TCR repertoire of lesional skin in mice that overlapped pri-
marily with NKG2D+CD8+ T cells, expanded lesional CD8+ T cell clones were detected at
similar frequencies in both NKG2Dlo and NKG2Dhi CD8+ T cell fractions, suggesting that
additional markers are needed to define the pathogenic CD8+ T cells in human AA. Lastly,
among the most expanded lesional T cell clones within the same AA patient, we detected
near-identical TCRb chains, and identical TCRb chains generated by multiple distinct VDJ
rearrangements, supporting the notion that human AA is driven by antigen recognition.
053

Autoantibodies in vancomycin-induced linear IgA bullous dermatosis target
type VII collagen in the presence of vancomycin

J Yamagami1, Y Nakamura1, K Nagao2, T Funakoshi1, H Takahashi1, A Tanikawa1,
T Hachiya3, T Yamamoto4, A Ishida-Yamamoto5, T Tanaka6, C Nishigori7, N Ishii8,
T Hashimoto8 and M Amagai9 1 Keio Univ, Tokyo, Japan, 2 NIH, Bethesda, MD, 3 MBL,
Nagoya, Japan, 4 Fukushima Med Univ, Fukushima, Japan, 5 Asahikawa Med Univ,
Asahikawa, Japan, 6 Shiga Univ of Med Sci, Ohtsu, Japan, 7 Division of Dermatology,
Department of Internal Related, Kobe University Graduate School of Medicine, Kobe, Japan,
8 Kurume Univ, Kurume, Japan and 9 Dept. Dermatol., Keio Univ / RIKEN-IMS, Tokyo,
Japan
A subset of linear IgA bullous dermatosis (LAD) is known to be induced by drugs. Vanco-
mycin (VCM) is well-known to induce LAD, but the mechanism involved and the targeted
autoantigen remains elusive. Having observed a typical VCM-induced LAD (vLAD) case, we
hypothesized that VCM might modify the specificity of preexisting antibody repertoire. To
address this, we pre-incubated patient serum with VCM (VCM-serum) and performed indirect
immunofluorescence (IIF) and found that linear IgA staining at the BMZ was seen only when
serum, but not tissue, was incubated with VCM. In IIF using 1M NaCl-split skin as a substrate,
VCM-serum resulted in the binding of IgA to the dermal side, indicating that the IgA anti-
bodies reacted with a self-antigen below the lamina lucida. We further found that VCM-
serum, but not unincubated serum, reacted with recombinant NC1 domain of type VII
collagen (COL7) by immunoblot as well as ELISA. When examined together with 13 other
cases of vLAD previously reported in Japan, 10 of 14 VCM-sera (71.4%) reacted with NC1
domain of COL7 by ELISA, while only 3 (21.4%) were positive without VCM incubation.
Reactivity to COL7 by VCM was increased by 2.45 to 41.4 folds (p¼0.009). These findings
indicate that COL7 is a target autoantigen in vLAD and suggests that VCM modifies the
specificity of patients’ IgA to react against and COL7. These findings establish vLAD as a
distinct subset of drug-induced autoimmune diseases that involves drug-mediated alteration
of antibody specificity.
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Regulatory natural killer cells are protective in alopecia areata

R Clynes, Z Dai, J Cerise and AM Christiano Columbia University, New York, NY
Although polymorphisms in the ULBP3/6 ligands of the activating receptor NKG2D have
been associated with alopecia areata (AA), a T cell-mediated autoimmune disease, the role of
natural killer (NK) cells in AA is not fully defined. NK cells are major effectors in innate
immunity and are critical for early defense against microbial pathogens and tumors. In
addition to their effector function, recent reports indicate that NK cells may play a regulatory
role in the resolution of antiviral responses and some autoimmune disorders, including AA.
Here, we confirmed that NK cell depletion accelerate the development of AA in C3H/HeJ
mice, and surprisingly, treatment with anti-NKG2D blocking antibody paradoxically also
accelerated AA onset, providing additional evidence that NK cells regulate autoimmunity. NK
cells from AA mice showed both increased proliferation and cytotoxicity compared with
control mice, in particular, within the mature NK population, immunophenotypically defined
by co-expression of both Mac-1 and CD27. We found that NK activation may be occurring
via a bystander effect in AA mice, since NK cells accumulating in skin draining lymph nodes
also express Sca-1, a marker shown to be upregulated in NK cells non-selectively activated by
cytokines in viral infection. These data indicate that NK cells are activated indirectly by
inflammation, and may function to resolve the inflammatory response and restore tissue
homeostasis. Several mechanisms have been proposed for NK-mediated targeting of T cells,
including engagement of NK activating receptors, T cell expression of NKG2DLs, and/or
through LFA-1/ICAM-1 interactions. Indeed, we detected higher levels of ICAM-1 on activated
CD4 and CD8 T cells in AA mice, which could render activated T cells vulnerable to NK-
mediated cytolysis. Our data suggests that Sca-1+ Mac-1high CD27high NK cells may represent
a novel regulatory NK population that inhibits autoimmune T cell responses by targeting
activated autoantigen-specific T cells.
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Tissue resident memory T cell survival requires exogenous lipid uptake and
metabolism

Y Pan1, T Tian2, C Park1, SY Lofftus2, S Mei2, X Liu3, C Luo2, JT O’Malley4, A Gehad5, J Teague5,
S Divito2, R Fuhlbrigge2, P Puigserver2, J Krueger6, G Hotamisligil7, R Clark5 and T Kupper1

1 BWH, Boston, MA, 2 Brigham and Women’s Hospital, Boston, MA, 3 Department of
Biostatistics and Computational Biology, Center for Functional Epigenetics, Dana-Farber Cancer
Institute, Boston, MA, 4 Dana-Farber/Brigham and Women’s Cancer Center and Harvard
Medical School, Boston, MA, 5 Brigham and Women’s Hospital and Harvard Medical School,
Boston, MA, 6 Rockefeller University, New York, NY and 7 Harvard School of Public Health,
Boston, MA
Tissue-resident memory T cells (TRM) can live in peripheral tissues for many years, in the absence of
antigenic stimulation. The mechanism(s) by which they remain viable and protective for long periods
of time are obscure. Here we show that CD8+ TRM generated by Vaccinia virus (VACV) infection of
skin express strikingly high levels of several molecules involved in the uptake and intracellular
transport of free fatty acids and other lipids. These molecules include the closely related fatty acid
binding proteins 4 and 5 (FABP4 and FABP5). Using transgenic mouse models, we demonstrate that
T cell-specific deficiency of Fabp4 and Fabp5 impairs exogenous free fatty acid (FFA) uptake by
CD8+ TRM and greatly reduces their long-term survival in vivo. This defect was manifest at the level
of long-term survival, since Fabp4/5 deficiency had no effect on early CD8+ T cell recruitment to skin
after infection. In vitro, CD8+ TRM but not CD8+ TCM demonstrated increased mitochondrial
oxidative metabolism in the presence of exogenous FFA; this increase was not seen in Fabp4/5 dKO
CD8+ TRM. Persistence of CD8+ TRM in skin was strongly diminished by pharmacologic or genetic
inhibition of mitochondrial FFA b-oxidation in vivo. Moreover, skin CD8+ TRM lacking Fabp4/5 were
less effective at protecting mice from cutaneous viral infection, and lung Fabp4/5 dKO CD8+ TRM
were less effective at protecting mice from lung infection with VACV. Consistent with the mouse
data, increased FABP4 and FABP5 expression and enhanced extracellular FFA uptake were also
demonstrated in human skin CD8+ TRM in normal and psoriatic skin. These results demonstrate a
critical role of FABP4/5 in CD8+ TRM survival and function, and suggest that CD8+ TRM require
exogenous FFA and their oxidative metabolism to persist in tissue and mediate protective immunity.
S10 Journal of Investigative Dermatology (2017), Volume 137
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Anti-thyroid peroxidase antibodies may contribute to blister formation in
pemphigus vulgaris

T Sajda1, K Seiffert-Sinha2 and A Sinha2 1 SUNY at Buffalo, Buffalo, NY and 2 University at
Buffalo, Buffalo, NY
Auto-antibodies (autoAbs) directed against desmoglein (Dsg) 1 and 3 are known to contribute
to blister formation in Pemphigus vulgaris (PV). PV patients also produce autoAbs directed at
other self-antigens, however, the pathogenic significance of these Abs is unknown. Our lab
has previously shown that thyroid peroxidase (TPO) is a primary target of autoAbs in PV
patients and can effect cell adhesion and cellular processes associated with blister formation
in PV in vitro. To further investigate the potential pathogenic role of anti-TPO autoAbs, we
assessed the extent to which the depletion of anti-TPO autoAbs effected the ability of patient
purified IgG (PVIgG) to i) activate p38MAPK, ii) increase intracellular calcium, and iii) induce
fragmentation of a keratinocyte monolayer. To examine how anti-TPO autoAbs may interact
with anti-Dsg3 autoAbs, we tested the effects of anti-TPO depletion using different groups of
PVIgG characterized based on ELISA-determined reactivity to Dsg1, Dsg3 and TPO: 1)
double positive for anti-Dsg3 and -TPO (Dsg1-Dsg3+TPO+), 2) single positive for anti-TPO
(Dsg1-Dsg3-TPO+). We demonstrate that the depletion anti-TPO autoAbs significantly re-
duces the pathogenicity of both groups of PVIgG in all assays. However, the effect of autoAb
depletion depends on the presence of anti-Dsg3 autoAbs. Depletion of anti-TPO only
significantly decreases monolayer fragmentation in the absence of anti-Dsg3 autoAbs.
Similarly, depletion of anti-TPO only reduced p38MAPK activation when anti-Dsg3 autoAbs
were not present. In contrast, the depletion of anti-TPO autoAbs only reduced PVIgG induced
calcium influx in the presence of anti-Dsg3 autoAbs. These studies indicate that anti-TPO Abs
may contribute to disease pathogenesis in PV and suggest that they may work in conjunction
with anti-Dsg autoAbs. Further studies are ongoing to clarify how anti-Dsg and anti-TPO Abs,
alone and in combination, interfere with cell-cell adhesion in vitro and in vivo.
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Regulation of lipid-specific T cell activation in human skin

D Lee, H Jiang, W Zeng, F Kirscht, T Kolster, S Cremers and A de Jong Columbia University,
New York, NY
We have previously found that beyond providing barrier function, extracellular skin lipids
also play an immunological role by binding to CD1a, an antigen presenting molecule that is
highly expressed on epidermal Langerhans cells. We have shown that normal skin contains T
cells that recognize CD1a-lipid complexes, and have identified several classes of skin lipids,
including waxesters, fatty acids, and squalene that function as antigens for these T cells. The
presence of lipid antigens in normal skin, together with high CD1a expression, suggests that
under homeostatic conditions mechanisms must be in place to prevent lipid-specific T cell
activation. We postulate that one of these mechanisms involves the presence in stratum
corneum (SC) of an excess of non-antigenic lipids, such as ceramides, which can compete for
CD1a binding. This is particularly relevant in atopic dermatitis (AD), where relative amounts
of ceramides are reduced in the SC, and shorter acyl chain lengths are observed in existing
ceramides. Using plate-bound CD1a protein and fatty acid-reactive T cell lines, we have
preliminary evidence that non-antigenic CD1a-binding lipids can displace antigenic fatty
acids from CD1a, thereby inhibiting lipid-specific T cell activation. This ability was depen-
dent on acyl chain length of the competitor lipid, wherein increasing chain length even by 2
carbons showed a significantly stronger ability to displace lipid antigens. We are currently
investigating the ability of ceramides with distinct acyl chain lengths and sphingosine base
moieties to displace antigenic lipids from CD1a, and inhibit the activation of CD1a-restricted
T cells isolated from normal versus AD skin. Our data predicts that the shifts in skin lipid
composition observed in AD, in particular a decrease in non-antigenic lipids, may partially
underlie increased T cell activation in the immunopathogenesis of this disease.
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Non-lesional atopic dermatitis skin shares similar T cell clones with lesional
tissues

RO Emerson1, PM Brunner2, C Tipton1, S Garcet2, S Khattri3, JG Krueger2 and E Guttman-
Yassky3 1 Adaptive Biotechnologies, Seattle, WA, 2 The Rockefeller University, New York,
NY and 3 Icahn School of Medicine at Mount Sinai, New York, NY
Atopic dermatitis (AD) is characterized by robust immune activation. Various T-cell subsets,
including Th2/Th22 cells, are increased in both lesional and non-lesional skin. However, their
antigen specificity and level of T-cell receptor (TCR) clonality are unknown in AD. We thus
performed high-throughput deep sequencing of the b-TCR repertoire in 29 lesional and 19
non-lesional AD, and 6 healthy control biopsies. While greater T-cell infiltrates were observed
in lesional vs. non-lesional AD, the level of TCR clonality did not differ between lesional and
non-lesional tissues, and absolute numbers of unique T-cell clones per lesion correlated with
respective T-cell counts. The majority (92.2%) of top expanded lesional T-cell clones were
also present in non-lesional tissues, and clone sharing was even increased after 16wks of
ustekinumab treatment compared to placebo. Nevertheless, both lesional and non-lesional
AD showed a highly polyclonal TCR pattern, without evidence of oligoclonal expansion, or a
preferred usage of certain V-b genes in AD skin. Numbers of non-lesional T-cells, but not
T-cell clonality, correlated with mRNA levels of key pathogenic AD cytokines (e.g. IL-13,
S100As). The highly polyclonal TCR repertoire in both lesional and non-lesional AD chal-
lenges the concept of a specific antigen triggering development of an AD lesion. Future
attempts of disease eradication will likely necessitate a systemic therapeutic approach in
severe patients due to the consistent sharing of top abundant lesional clones with non-lesional
skin.
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The psoriasis-associated Act1(D10N) variant reduces keratinocyte and fibro-
blast responses to IL17 but enhances Th17 responses to polyclonal activation

S Lambert, C Hambro, A Johnston, RP Nair and JT Elder University of Michigan, Ann Arbor,
MI
Act1/TRAF3IP2 links the IL17 receptor to downstream pathways. The TRAF3IP2 gene resides
in a psoriasis susceptibility locus, with the SNP rs33980500, D>N in position 10 of Act1 with
an asparagine, increasing risk. In order to investigate the effect of the Act1 D10N variant on
IL17 signaling, we isolated keratinocytes (KC), fibroblasts (FB) and PBMC from individuals
homozygous for the common allele (wt, n¼9) or the risk variant (D10N, n¼5). We found that
both KC and FB from Act1(D10N) homozygotes (HZ) displayed attenuated responses to IL17
stimulation. Upon IL-17 stimulation (100ng/mL, 3h), FB from Act1(D10N) HZ had reduced
mRNA expression of IL1A (46.4% of wt, SEM¼3.6%, p¼0.04) and CCL7 (33.2% of wt,
SEM¼4.8%, p¼0.01). KC from Act1(D10N) HZ had lower mRNA induction of CCL20 (20.9%
of wt, SEM¼4.4%, p¼0.04), DEFB4 (47.5% of wt, SEM¼27, p¼0.013), and IL36G (36% of
wt, SEM¼7.6%, p¼0.023). We induced Th17 differentiation by CD3/CD28 bead stimulation
of PBMC for 7 days in the presence or absence of neutrophil extracellular traps (NETs), with
further activation by PMA and Ionomycin (P/I) for the final 6 or 24h. Under these conditions,
we found that Ac1(D10N) HZ were significantly more responsive than wt cells, with a 5-fold
increase in IL17 elaboration by ELISA (19.1+/-3.7 ng/mL vs 3.4+/-1.9 after 24h of P/I treat-
ment, mean +/- range, n¼2). Act1(D10N) HZ also manifested increased IL17A and IL17F
mRNAs (3.2 and 3.5-fold vs wt, respectively, after 6h of P/I treatment). Notably, these dif-
ferences were observed only in the presence of NETs. While preliminary, these results suggest
that despite reducing target cell responses to IL17 stimulation, the psoriasis associated
Act1(D10N) variant increases Th17 differentiation and/or responsiveness to polyclonal
stimulation, consistent with the genetic evidence implicating it as a psoriasis risk variant.
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Large-scale profiling of the auto-antibody response in pemphigus vulgaris
identifies unique patterns of autoantibody reactivity that correlate to multiple
disease parameters

T Sajda1, K Seiffert-Sinha2 and A Sinha2 1 SUNY at Buffalo, Buffalo, NY and 2 University at
Buffalo, Buffalo, NY
Pemphigus vulgaris (PV) is an autoimmune skin blistering disease characterized by the
presence of autoantibodies (autoAbs) directed against keratinocyte antigens. The primary
pathogenic autoAbs are known to be directed against desmoglein 3 and 1 (Dsg3/1), however,
autoAbs targeting additional specificities have also been reported in patients. To more fully
characterize breadth of the autoAb response in PV and identify the humoral factors which
may drive disease activity and/or underlie disease heterogeneity, we utilized a custom protein
microarray comprised of 50 PV associated autoantigens (autoAgs) to perform the largest
known analysis probing IgG autoAb reactivity in PV (466 patient and 216 control sera). The
Significance Analysis of Microarrays was used to identify significant differences in autoAb
response (FDR < 0.05). We first compared patients in active disease (n¼135) to controls
(n¼175) and identified significantly increased reactivity towards 38 Ags in the active patient
group. Next, we compared active patients to those in remission (n¼60) and identified
increased autoAb reactivity towards 19 Ags in the active group. To determine if specific
autoAb reactivities underlie disease morphology, we grouped active patient samples by
disease morphology at the time of blood draw (either mucosal, cutaneous, or mucocuta-
neous) and found significant differences in autoAb reactivity between each subgroup. Lastly,
we assessed samples taken longitudinally from individual patients at different time points and
phases of disease activity. Significant changes in autoAb reactivity were associated with
changes in disease activity, but the set of relevant Ags varied from patient to patient. Overall,
we demonstrate that specific patterns of autoAb reactivity are linked to disease activity and
morphology, and may serve as biomarkers for disease classification and possibly predictive of
disease course.
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Human melanoma TILs share phenotypic and transcriptional properties with
tissue resident memory T cells

K Devi1, M Melssen2, I Tirosh3, B Izar4, W Olson2, V Engelhard2, C Slingluff2, A Regev3,
L Garraway4, T Kupper1, C Yoon4, M Suarez-Farinas5 and N Anandasabapathy6 1 Brigham
and Women’s Hospital, Boston, MA, 2 University of Virginia, Charlottesville, VA, 3 Broad
Institute of MIT and Harvard, Cambridge, MA, 4 Dana Farber Cancer Institute and HMS,
Boston, MA, 5 Icahn School of Medicine, New York, NY and 6 Brigham and Women’s
Hospital and HMS, Boston, MA
Tumor infiltrating lymphocytes (TILs) isolated from epithelial tumors were previously reported
to express phenotypic markers consonant with tissue resident memory T cells (TRM). We now
find TILs isolated from human melanoma metastases, a non-epithelial tumor, share markers
with TRM such as CD69 and CD103. A significant accumulation CD69+CD103+ CD8 T cells
was seen comparing tumor involved nodes and non-involved nodes isolated from the same
individual (p < .05). A significant fraction of CD69+ CD103+ T cells were also observed in
human small bowel and skin metastases. While most CD8+ human melanoma TILs express
CD69+, 10-40% of CD8+ T cells co-expressed CD103, a molecule known to regulate
epithelial retention of T cells. The largest fraction of CD8+ T cells expressing PD-1 co-stained
for both CD69+ and CD103+ and these cells bore high cell surface levels of both PD1 and
Granzyme B. To further investigate the relatedness of TILs to TRM we derived a consensus
signature using the transcriptome of murine TRM generated across 3 different sites (skin, lung,
and gut) and infections (HSV, influenza, LCMV). When applying this signature against the
single cell transcriptomes of 1500 T cells isolated from melanoma metastases we find two
thirds of human melanoma T cells share common transcripts with tissue resident memory T
cells. TILs sharing high tissue resident memory T cell signature transcripts also expressed high
levels of immune checkpoint molecules, and markers of T cell activation such as Granzyme
B. Future work will deconvolve the overlapping transcriptome program identified between
activated, exhausted, and resident memory T cells and further relate these states to the pro-
graming and differentiation of T cells within the tumor microenvironment.
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Embryonic fate mapping uncovers the critic role of miRNAs in skin-resident gd
T cell ontogeny

Y Yao1 and Q Mi2 1 Henry Ford Health System, Detroit, MI and 2 Dept of Dermatology,
Henry Ford Health System, Detroit, MI
The epidermis-resident gd T cells (termed dendritic epidermal T cells, DETCs) are the first T
cell developing in embryonic thymus. Given lack of a valid fate mapping tool, DETC
ontogeny remains poorly understood. Recently, colony stimulating factor 1 receptor (CSF1R)
Cre reporter was used to fate map tissue resident macrophages. To study the potential role of
miRNA miR-155 in the embryonic resident macrophages, we generated Csf1rCremiR-155GFP

mice in which both miR-155 and GFP expressions are induced by Csf1rCre. As expected, the
majority of skin macrophages highly expressed GFP. Surprisingly, the epidermal DETCs that
emerged as early as at E16.5 were all GFP+ cells, and nearly all fetal thymic gd T cells were
also GFP+, although overexpression of miR-155 did not disturb embryonic macrophages and
gd T cells. This observation was confirmed by Csf1rCreRosa26EGFP reporter mice, suggesting
CSF1R promoter driving both embryonic myeloid and lymphoid cell lineages. To further study
the role of miRNAs in gd T cell ontogeny, we next generated Csf1rCreDicerf/f knockout (KO)
mice in which miRNAs are deficient. DETCs were almost completely eliminated in the
epidermis of Dicer.KO at E18.5. The absolute number of thymic Vg3+ gd T cells were severely
reduced in KO embryos, and the frequency of annexin V+ apoptotic Vg3+ gd T cells was
significantly raised. Moreover, CD122+ or CD45RB+ mature Vg3+ gd T cells were notably
decreased in KO embryos, while immature CD24+Vg3+ gd T cells were dramatically
increased. Thus, loss of miRNAs contributes to the defects on survival and maturation of
embryonic thymic Vg3+ gd T cells, leading to DETC deficiency. Overall, this is the first study
to demonstrate that Csf1rCre mice serve as a new tool for studying resident gd T cell
embryonic development and miRNAs control DETC ontogeny through regulating their
survival and maturation.
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A murine model to understand the efficacy of smallpox vaccination

1 1 1 1 2 3 1
Y Pan , T Tian , C Park , SY Lofftus , A Autume , R Clark and T Kupper 1 Brigham and
Women’s Hospital, Boston, MA, 2 Department of Dermatology and Harvard Skin Disease
Research Ctr, Brigham and Women’s Hospital; Harvard Medical School, Boston, MA and 3
Brigham and Women’s Hospital and Harvard Medical School, Boston, MA
No viral infection has shaped human history more profoundly than smallpox, caused by
Variola major infection. Smallpox was eradicated by a world-wide vaccination program by
1980, using the orthopox virus Vaccinia (VACV). Two features of smallpox vaccination are
unique. First, infection of disrupted epidermis (“skin scarification”, or ss) was required for
optimal protection, while intramuscular injection was ineffective. Second, T cells rather than
antibodies, are responsible for protective immunity. Smallpox is transmitted through respi-
ratory droplets, and while skin immunization yields skin TRM, lung TRM are necessary for
protective immunity. Using a murine model of VACV vaccination, we compared infection
with VACV via ss, intramuscular (im), subcutaneous (sc), and intradermal (id) routes. At
60 hours, CD8 T cells in draining lymph node were sorted and analyzed by transcriptional
profiling. Immunization by ss generated a gene expression pattern that differed significantly
from ss, im, and sc. As predicted, ss was superior in generating CD8 skin TRM, but ss also
generated abundant lung TRM, better than all other routes of vaccination. We hypothesized
that similar gene expression patterns might emerge in activated CD8 T cells after ss infection
and direct intratracheal (it) infection. We infected mice with VACV via ss and it, and used gut
infection as a control. At 60 hours, we profiled cells having in draining lymph nodes
(inguinal, mediastinal and mesenteric). By PCA, skin and lung infection generated T cells with
strikingly similar gene expression patterns, quite distinct from gut infection. Not only was skin
infection an efficient way of generating lung TRM, but it/lung infection efficiently generated
skin TRM. Gut infection generated neither skin nor lung TRM. These observations suggest
significant overlap between skin and lung homing of T cells. This helps explain puzzling
phenomena such as the atopic march and the TB skin test.
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Highly conserved tissue immune signatures are co-opted in cancer

M Suarez-Farinas1, K Devi2, R Dannenfelser3, B Izar4, S Prakadan5, Q Zhu3, C Yoon4,
A Regev6, L Garraway4, A Shalek7, O Troyansakaya8 and N Anandasabapathy9 1 Icahn
School of Medicine, New York, NY, 2 Brigham and Women’s Hospital, Boston, MA, 3
Princeton University, Princeton, NJ, 4 Dana Farber Cancer Institute and HMS, Boston, MA, 5
Broad Institute and Ragon Institute at MIT, Cambridge, MA, 6 Broad Institute of MIT and
Harvard, Cambridge, MA, 7 Broad Institute and Ragon Institute at MIT, MGH, Cambridge,
MA, 8 Simons Foundation, New York, NY and 9 Brigham and Women’s Hospital and HMS,
Boston, MA
To maintain tissue immune homeostasis, a coordinated balance exists between maintenance
of self-tolerance and protective immunity to pathogen challenge. Immune homeostasis is
associated with a common tissue specific programming that prevails when immune cells
enter peripheral sites. We previously identified a highly conserved program of 227 signature
transcripts in human and mouse skin-derived DCs. We now find these transcripts are highly
conserved across species and demonstrate transcriptional convergence across the entire
monophagocyte lineage during tissue entry and progenitor differentiation in both fetal and
adult states. We find this program broadly enriched across 30 primary human tumors largely
originating in peripheral tissues. Moreover, human patient melanoma metastases bearing
high, medium or low 227 signature expression demonstrated high, medium and low survival
outcomes (p < .01), which did not correlate to overall non-silent gene mutation. Examining
the single cell transcriptome of DCs and monocytes isolated from metastatic melanoma, we
find enrichment of these signatures within monophagocytes in the tumor microenvironment
when compared against T, B, NK, melanoma, endothelial, or cancer associated fibroblast
cells. Collectively these data suggest programmatic convergence during monophagocyte
differentiation in peripheral tissues such as the skin, may shape immune programming in the
tumor microenvironment.
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Comparison of alopecia areata induction in C3H/HeH mice by injection of
lymphocytes from mice with induced vs. spontaneous disease

GM DelCanto, A Bayer, K Alejo, C Cabello Kindelan, A Lens and JJ Jimenez University of
Miami, Miami, FL
Alopecia areata (AA) is a T cell mediated autoimmune disorder of the hair follicle charac-
terized by varying degrees of hair loss. Experimentally, it is modelled by the C3H/HeH mouse
strain, 20% of which naturally develop AA over their lifetime. This model bears close
resemblance to the human disease in such features as genetic susceptibility and the peri-
follicular “swarm” of T lymphocytes in the anagen phase of hair growth. In the past, an
induced mouse model has been possible by grafting of lesional skin from a diseased donor
animal to a healthy recipient; however, this technique is associated with a high level of
technical difficulty and risk of infection. Recently, Wang et al. (2015) described an alternate
method whereby AA could be induced in multiple recipients via the injection of cultured
lymph node cells from a mouse with spontaneously developed AA. Here, we examine the
potential for creating a self-perpetuating colony of diseased mice for research purposes by
injecting the cultured lymph node cells from a mouse with secondary AA (i.e., AA induced by
injection). Cultured cells from the skin-draining lymph nodes of a mouse with secondary
disease were injected into ten healthy recipient mice, at the same time cells from a mouse
with primary disease were injected into a second recipient group. Flow cytometry revealed
no noteworthy differences in the T lymphocyte populations of mice with primary and sec-
ondary disease, either before or after culture. As of 8 weeks post-injection, one mouse from
each recipient group had developed AA. Mice will continue to be monitored for 20 weeks
post-injection to determine the final percentage development for each induction group.
Findings from this study will determine if lymphocytes from mice with secondary AA are as
effective in inducing AA in the C3H/HeH mouse model as lymphocytes from the spontaneous
disease model.
www.jidonline.org S11
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Modeling chronic psoriatic inflammation in a 3D reconstructed skin

1 2
I Lorthois and R Pouliot 1 Centre LOEX de l’Université Laval, Génie Tissulaire et Régén-
ération, Centre de Recherche FRQS du CHU de Québec, Axe Médecine Régénératrice,
Quebec, Canada and 2 Faculté de Pharmacie, Université Laval, Quebec, Canada
Macrophages and Th17 lymphocytes play a key role in inducing psoriasis-like skin disease.
However, the specific role of each component for the activation of epithelial cells remains to
be clarified. Here, we aimed to define the specific involvement of macrophages and lym-
phocytes in a 3D reconstructed skin model to better understand the complex link between
psoriatic epithelial cells and immune cells that underlies the typical inflammatory vicious
circle of psoriasis. Monocyte-derived macrophages and T cells were isolated from human
blood and seeded on the dermal compartment of healthy or psoriatic tissues reconstructed
according to the self-assembly approach. Immunolabeling analyses of involucrin, filaggrin,
loricrin, transglutaminase were performed to identify which cells were responsible for the
abnormal differentiation of keratinocytes. The presence and the migration of leucocytes
through skin substitutes were examined thanks to anti-CD163 and CD3 stainings. The
expression level of specific cytokines and chemokines, such as MCP-1, IL-6, and IL-1b, were
further assessed by ELISA. Our results showed that both macrophages and T cells were ho-
mogeneously dispersed throughout the dermis. Macrophages incorporated into healthy
substitutes appeared to modify the expression of early epidermal differentiation markers to-
ward an inflammatory phenotype, such as observed with psoriatic cells. T cells affected early
and late keratinocyte differentiation markers toward a psoriatic phenotype. Moreover,
expression levels of pro-inflammatory cytokines increased in healthy immunocompetent
substitutes over the air-liquid culture time frame compared to immunodeficient models. Both
innate and adaptive immune cells contribute to keratinocyte deregulation and these results
strongly suggest that this unique immunocompetent model would be useful in the discovery
of new therapeutic targets for the treatment of inflammatory chronic skin diseases, such as
psoriasis.
S12 Journal of Investigative Dermatology (2017), Volume 137
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Lupus Ro60 autoantigen cross-reactivity with commensal Ro60 orthologs

1 2 2 2 2 2 2
T Greiling , C Dehner , X Chen , K Hughes , S Vieira , W Ruff , S Sim , S Wolin2 and
M Kriegel2 1 Oregon Health and Science University, Portland, OR and 2 Yale Unviersity,
New Haven, CT
Anti-Ro60 autoantibodies are some of the earliest found in lupus patients and initiate epitope
spreading. We identified a subset of commensal microbes with Ro60 orthologs, and hy-
pothesized that Ro60 cross-reactivity may initiate or flare lupus in genetically susceptible
individuals. Subjects with systemic and subacute cutaneous lupus erythematosus and healthy
controls were recruited and 16S V4 sequencing of the skin, oral, and fecal microbiomes was
performed. The presence of commensals with Ro60 orthologs was common among healthy
and lupus subjects. Ro60+ lupus subjects had higher mean levels of P. propionicum on the
skin than healthy subjects but there was no overall dysbiosis of the microbiota. Lupus memory
T cell clones specific for P. propionicum proliferated in response to human Ro60. Similarly, T
cell clones specific for B. thetaiotaomicron Ro60 proliferated in response to human Ro60,
demonstrating T cell cross-reactivity. Human Ro60+ lupus serum immunoprecipitated
P. propionicum Ro60 and its Y RNA binding partner, suggesting B cell cross-reactivity. Mice
monocolonized with B. thetaiotaomicron produced serum anti-Ro60 antibodies, and cells
from spleen and mesenteric lymph node proliferated in response to both B. thetaiotaomicron
Ro60 and human Ro60, demonstrating cross-reactivity and the potential for causality. In
summary, Ro60 autoimmune T and B cells from human lupus patients reacted with
commensal Ro60 in vitro, and commensal Ro60 triggered anti-human Ro60 responses in
vivo. Taken together, these data support that colonization with Ro60 ortholog-producing
bacteria may induce and sustain chronic autoimmunity in lupus. This concept may apply
more broadly to human autoimmune diseases and could lead to development of novel
microbiota-targeted approaches to treat autoimmunity.
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Expression of avb8 by Langerhans cells is required for Th17 differentiation and
tethering of LC in the epidermis

S Kashem1, J Mohammed1 and D Kaplan2 1 University of Minnesota, Minneapolis, MN and 2
University of Pittsburgh, Pittsburgh, PA
Langerhans cells (LCs) reside in the epidermis where they capture cutaneous antigens and
migrate to the skin draining lymph nodes (sLN) to prime and differentiate T cells. Using a
murine skin infection model, our group has recently demonstrated that Langerhans cells were
both necessary and sufficient to drive T helper 17 (Th17) differentiation in response to epi-
cutaneous Candida albicans infection in vivo. Th17 differentiation requires a combination of
IL-1b, IL-6, IL-23 and TGFb. LC-derived IL-6 but not IL-1b, IL-23 or TGFb was required for
Th17 differentiation. Although LC-derived TGFb was not required for Th17 differentiation, we
found that activation of latent TGF-b by the integrin avb8 expressed by LC was required for
efficient Th17 differentiation during C. albicans infection. Notably, the constitutive absence of
TGFb or avb8 on LC did not affect Treg numbers or phenotype. We have previously shown
that activation of latent TGFb by avb8 expressed by keratinocytes in Itgb8DKC mice is required
to inhibit spontaneous migration of LCs from the epidermis to sLN. LC migration under steady
state and inflammatory conditions, however, was not affected in Itgb8DLC mice. In contrast,
tamoxifen induced ablation of avb8 in Itgb8TAMDLC mice prevented LC migration. Over time,
LC were observed in the epidermis near the stratum granulosum and were significantly
reduced from both the epidermis and sLN. Thus, activation of TGFb via avb8 expressed by LC
is required for efficient Th17 differentiation in the setting of C. albicans infection. avb8 on LC
is also required for appropriate epidermal localization of LC but this is likely compensated by
other factors in the setting of a constitutive loss of this integrin.
070

Liquid crystalline ordering of antimicrobial peptide-RNA complexes controls
TLR3 activation

EY Lee1, T Takahashi2, T Curk3, J Dobnikar4, RL Gallo2 and GCL Wong1 1 Department of
Bioengineering, UCLA, Los Angeles, CA, 2 UCSD, San Diego, CA, 3 Department of
Chemistry, University of Cambridge, Cambridge, United Kingdom and 4 International Center
for Soft Matter Research, Beijing University of Chemical Technology, Beijing, China
Double-stranded RNA (dsRNA) can induce potent production of pro-inflammatory cytokines
in normal human epidermal keratinocytes (NHEK) by binding to endosomal Toll-like
receptor-3 (TLR3). It is also known that the cationic human antimicrobial peptide LL37 forms
electrostatic immune complexes with self-dsRNA to hyperactivate TLR3 in psoriatic kerati-
nocytes. Here, we combine X-ray scattering experiments and computer simulations with
measurements of NHEK cytokine production to elucidate a selection rule for cationic mol-
ecules that electrostatically condense dsRNA and activate TLR3. TLR3 activation intimately
depends on the inter-RNA spacing and repeat number of parallel dsRNA molecules in the
liquid-crystalline self-assembled complexes. Complexes that present dsRNA at the optimal
spacing can engage multiple TLR3 receptors simultaneously, driving receptor clustering,
super-selective receptor binding, and downstream immune amplification. We not only
demonstrate the structural basis for LL37-mediated hyperactivation of NHEK in psoriasis, but
also illustrate how to deterministically modulate immune responses in the skin by controlling
the inter-RNA spacing within self-assembled polycation-dsRNA complexes.
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Evaluation of soluble IgE receptors, sCD23, sFcεRI and Galectin-3, in sera from
patients with Bullous pemphigoid

H Holahan1, J Fairley2 and K Messingham2 1 Rutgers - NJMS, Newark, NJ and 2 University of
Iowa, Iowa City, IA
Bullous pemphigoid (BP) is one of many autoimmune diseases characterized by IgE auto-
antibodies. Understanding how IgE participates in the pathogenesis of BP is complex due to
its interaction with both membrane bound and soluble receptors. The goal of the current
study was to evaluate circulating levels of all three soluble IgE receptors, sCD23, sFcεRI and
Galectin-3, in untreated BP patients and matched controls. Further, to better understand how
these receptors might be involved in BP, soluble receptor levels were correlated with disease
severity, circulating IgG and IgE autoantibody levels and peripheral eosinophil count. The
study examined 39 patients with BP (24 females, 15 males, mean 78.2 years, range 59 - 97)
and 38 healthy controls (21 female, 17 male, mean 78.4 years, range 64-98) with no history of
autoimmunity or immunosuppressive therapy. Patients were scored for disease activity and
serum autoantibody and receptor levels were measured by ELISA. As expected, most BP
patients had significantly (p< 0.001) elevated circulating levels of BP180 IgG, BP230 IgG,
BP180 IgE, total IgE, and eosinophils. Additionally, levels of all three soluble IgE receptors,
sCD23, sFcεRI and Galectin-3, were significantly higher in patients with BP compared to
controls (p � 0.05). A Spearman’s analysis revealed that levels of sCD23 correlated with
BP180 IgG (r ¼ 0.348, p � 0.05) and circulating eosinophil count (r ¼ 0.485, p � 0.01), but
did not correlate with circulating or BP 180-specific IgE. Levels of sFcεRI correlated with BP
180 IgE (r ¼ 0.496, p � 0.01) and Galectin-3 levels did not correlate with any of the pa-
rameters measured. The correlation of IgE with sFcεRI, but not sCD23 or Galectin-3, likely
reflects differences in the regulation of receptor expression. However, the global elevation of
these receptors in BP suggests that manipulation of soluble IgE receptors may provide an
additional therapeutic avenue.
072

Type I interferon signaling suppresses the development of vitiligo as well as the
response to melanoma immunotherapy

RL Riding1, K Fukuda1, JM Richmond1 and JE Harris2 1 University of Massachusetts Medical
School, Worcester, MA and 2 Department of Dermatology, University of Massachusetts
Medical School, Worcester, MA
Type I interferons, are cytokines originally recognized for their anti-viral properties. However,
type I interferons are pleiotropic, broadly modulating both innate and adaptive immune re-
sponses. For example, high levels of type I interferons are known to drive autoimmunity in
diseases such as systemic lupus erythematosus, yet are beneficial as a therapy for patients
with multiple sclerosis. Interestingly, case studies show that HCV patients given PEGylated
type I interferon injections can lead to the development of vitiligo. Vitiligo is an autoimmune
skin disease in which melanocytes are killed by autoreactive CD8 T cells specific for mela-
nocyte/melanoma-shared antigens, such as premelanosome protein (PMEL). We developed a
mouse model of vitiligo through adoptive cell transfer (ACT) using PMEL-specific CD8 T cells
(PMELs) and found that vitiligo pathogenesis is primarily driven by IFNg. We then sought to
determine the role of type I interferons in the development of vitiligo and discovered that
interferon a-receptor deficient (IFNAR-/-) hosts develop accelerated and more severe vitiligo
compared to WT mice. We observed a similar result in a spontaneous model of vitiligo that
was not dependent on ACT. Subsequent studies showed that IFNAR expression was not
required on PMELs or other immune cells to suppress vitiligo, but rather on radioresistant
cells. To determine whether this observation could be useful in melanoma immunotherapy,
we tested ACT of PMELs in B16F10 melanoma-inoculated IFNAR-/- and WT mice and found
that IFNAR-/- mice were relatively protected from the tumor, with a lower tumor burden and
an elevated number of tumor-infiltrating PMELs compared to WT hosts. Collectively, these
results strongly suggest that type I interferon signaling suppresses anti-melanocyte immune
responses in both autoimmunity and tumor immunity.
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Th17 and Th22 polarization in ichthyosis blood correlates with disease
severity and highlights its systemic nature

T Czarnowicki1, T Huynh2, Y Itan3, E Ibler2, G Tran2, JG Krueger3, E Guttman-Yassky1 and AS
Paller2 1 Icahn School of Medicine at Mount Sinai, New York, NY, 2 Northwestern Uni-
versity, Chicago, IL and 3 Rockefeller University, New York, NY
Ichthyoses are rare genetic disorders, lacking pathogenesis-based targeted treatments.
Defined ichthyoses subtypes have been recently associated with Th17 activation in skin,
similar to psoriasis. However, the underlying systemic T-cell polarization in ichthyosis blood
is unknown. We thus characterized circulating T-cell subsets by flow cytometry in 50 patients
with ichthyoses (congenital ichthyosiform erythroderma, lamellar ichthyosis, epidermolytic
ichthyosis and Netherton syndrome/NS) vs. controls, atopic dermatitis (AD), and psoriasis
patients. CLA expression was used to segregate skin homing/CLA+ vs. systemic/CLA- subsets.
Clinical measures included transepidermal water loss/TEWL, pruritus, and ichthyosis severity
scoring/IASI that incorporates erythema/IASI-E and scaling/IASI-S. Ichthyosis showed highest
increases in IL-17+CLA+ T-cell frequencies, significantly higher than psoriasis, and second
highest increases in IL-22+CLA+ levels after AD (both P<0.05), with greatest levels of both
cytokine subsets in NS (P < 0.01). IL-9+producing T-cells/Th9, involved in Th17 differentia-
tion, were also higher in ichthyosis vs. controls (P<0.04). Only Th17 and Th22 T-cell fre-
quencies correlated with IASI, IASI-E (r¼0.4; P<0.05), and pruritus (r¼0.3; P<0.04). TEWL
correlated with Th22 cells (r¼0.3; P¼0.03). Only ichthyosis had highly significant correla-
tions between IL-17+ and IL-22+ T-cells and their skin-homing subsets (P<0.01). These results
highlight the systemic Th17, Th22, and Th9 activation in ichthyosis blood, supporting a role
for systemic IL-17 and IL-22 targeted-approaches in these debilitating disorders.
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The human cell-derived 105F fraction has novel immune-stimulatory activity
in melanoma

E Pinney, M Montes-Camacho, R Symons, M Latterich and G Naughton Histogen, Inc., San
Diego, CA
We have previously shown that a low molecular weight sub-fraction (105F) of human cell
conditioned media (CCM) from hypoxia-induced multipotent cells grown in a perfusion
bioreactor system inhibits tumor cell growth in vitro and in two animal models. It functions
via inducing apoptosis by the activation of Caspase 3 and 9. Kinome array assays performed
on two chemotherapy resistant melanoma cell lines, DO4 and C918, indicated that 105F
exposure induced apoptosis signaling, possibly downstream from Toll-like receptor (TLR)
signaling pathways. In addition, these assays implicated various adaptive immune responses,
including stimulating the secretion of pro-inflammatory cytokines. ELISA testing of culture
supernatants indeed demonstrated the release of IL-6 from the melanoma cells after treatment
with 105F. We tested the hypothesis that in addition to inducing apoptosis 105F can stimulate
immune signaling in a B16-melanoma derived lung metastasis model in C57bl6 mice. Mice
received either i.v. treatment daily with 100 uL 105F or control material daily for three weeks.
The 105F-treated arm exhibited a significant invasion of tumor-infiltrating lymphocytes (TILs)
that were CD8+ and PD-1-, indicating that they were cytotoxic and not immunosuppressive.
Testing was also performed to see if the 105F could have a potentiating activity on immune
cells. GFP-mice that were received i.v. injections with either 105F or control. Mice were
sacrificed and their GFP positive bone marrow was transplanted into C57bl6 mice with
palpable subcutaneous melanoma tumors. GFP positive (donor-derived) T-cells from the 105F
treated mice were seen infiltrating the melanoma tumor in the host animal, supporting the
hypothesis that immune cells can be potentiated to be cytotoxic and attack the preexisting
tumor. These results support the future development of 105F as a novel immunoadaptive
treatment for melanoma.
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Clinical investigation of JAK inhibitor Tofacitinib in scarring alopecias

L Bordone and AM Christiano Columbia University, New York, NY
Classic lichen planopilaris (LPP), and its most common variant frontal fibrosing alopecia
(FFA), are types of scarring hair loss with unclear etiology and disappointing response to
therapy. Treatment for scarring alopecias have included steroids, doxycycline, hydroxy-
chloroquine, finasteride, minoxidil, oral retinoids, immunosuppressive agents and Excimer
laser. In an effort to explore new, mechanistic treatment options for LPP patients, we inves-
tigated the Janus kinase inhibitor, tofacitinib, in a series of patients with LPP and FFA. Tofa-
citinib is a pan-JAK inhibitor that is FDA approved for rheumatoid arthritis, and has also been
used successfully for psoriasis, alopecia areata, vitiligo and atopic dermatitis. The inflam-
matory infiltrate in LPP bears striking similarities to those in alopecia areata and vitiligo, with
increased interferon-g signaling being a hallmark of disease. In this study, three patients with
classic LPP were given 5mg tofacitinib BID. Two patients continued to experience hair loss so
the dose was increased to 5mg TID after 1 month. Upon receiving the higher dose, hair loss
stopped in both patients. One of the patients experienced recurrent episodes of pruritus,
which also improved significantly during 6 months on the higher dose. The other patient
taking this dose stayed on the mediation for 1 year. A third patient with advanced hair loss,
who has been on tofacitinib for 8 months, noticed immediate improvement of intense pruritus
of his scalp when on BID dosing, as well as decreased hair shedding. Further, one patient with
FFA was similarly prescribed tofacitinib at 5mg BID, which stopped her hair loss and stabi-
lized her hairline for over 1 year. Upon discontinuation of drug, all patients noticed a pro-
gression of disease within a month. Taken together, our findings invite further clinical
investigation of JAK inhibitors in scarring alopecias. Although robust hair regrowth is not
expected in these patients, reversal of the immune process using a targeted therapy holds
promise for early intervention and slowing the progression of the scarring process.
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An overview of social media posts related to psoriasis patients’ perspectives
towards Humira�
K Updyke1, B Urso1, J Solomon2, I Brooks3, V Burton4 and RP Dellavalle5 1 University of
Central Florida College of Medicine, Orlando, FL, 2 Ameriderm Research; University of
Central Florida College of Medicine; University of Illinois Urbana, Ormond Beach, FL, 3
University of Illinois School of Information Sciences, Champaign, IL, 4 Clemson University,
Clemson, SC and 5 U.S. Department of Veterans Affairs, Eastern Colorado Health Care
System, Denver, CO
Psoriasis is a common autoimmune dermatologic condition that typically presents with
plaques and inflammation of varying severity affecting the skin. There is no known cure,
however multiple biologic-immunomodulating agents, such as Humira� (adalimumab), are
available. These agents have major impacts on a patient’s quality of life. Many patients turn to
social media for help since office visits do not provide patients enough time to discuss all their
concerns with their care provider regarding treatment. Thus, gaining an understanding of
patient opinion and experience with respect to these agents can help guide the delivery of
quality patient-centered care. Social media networks with hundreds of thousands of Humira-
related posts from 2008-2016 were sampled and analyzed. The majority of posts came from
blogs, forums and Twitter, while the rest were from reviews, comments, etc. Most authors of
these posts identified as>35 years of age and 79% identified as male. Majority of authors self-
identified as Asian (n¼1200) or White (n¼671). Virtually all posts were made by individuals
who reside in the USA (53.02%) or UK (40.24%). These social media posts were categorized
based on the sentiment of their context as either positive (n¼2,272), neutral (n¼11,282), or
negative (n¼7,147). Through post analysis, we hope to identify concerns patients with pso-
riasis have pertaining to their disease and treatment regimen, so they can be addressed by
providers and pharmaceutical companies.
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Identifying the most influential social media networks utilized by different
populations of patients with autoimmune diseases

K Updyke1, B Urso1, J Solomon2, I Brooks3, V Burton4 and RP Dellavalle5 1 University of
Central Florida College of Medicine, Orlando, FL, 2 Ameriderm Research; University of
Central Florida College of Medicine; University of Illinois Urbana, Ormond Beach, FL, 3
University of Illinois School of Information Sciences, Champaign, IL, 4 Clemson University,
Clemson, SC and 5 U.S. Department of Veterans Affairs, Eastern Colorado Health Care
System, Denver, CO
Autoimmune disorders affecting the skin, such as eczema, lupus, and atopic dermatitis, carry
an often under recognized, but significant burden of disease. These conditions vary in
severity, with potential for complications detrimental to a patient’s quality of life. For support,
medical advice, and treatment reviews, many patients turn to social media. Thousands of
posts between 2008-2016 related to eczema, lupus and atopic dermatitis were collected from
different internet sources. The greatest internet activity per 2-month period was on Tumblr
with 200,000 posts in 2014, but trended down until 2016. Twitter was the next most popular
platform and was consistently utilized over the 8-year period, while Facebook posts were
lower than expected. We determined that patients use social media to share personal ex-
periences with disease progression, medical providers, and treatments, while frequently being
accosted with misleading and false advertisements for quick cures and cheap drugs. Our goal
is to program a social media listening software to categorize the posts by source (i.e. phar-
maceuticals, care provider, patient, or fraudulent company) and investigate the posting
quantity, specific issues and veracity. This analysis will be used to inform patients of
safer platforms where they can find support and evidence-based responses addressing their
concerns.
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Flow cytometric description of the germinative compartment in psoriasis:
Enrichment of immature progenitor cells

A Ekman, C Bivik Eding, I Rundquist and C Enerbäck Ingrid Asp Psoriasis Research Center,
Department of Dermatology, Linköping University, Linkoping, Sweden
Psoriasis is a chronic inflammatory skin disorder characterized by a hyperproliferation of
basal epidermal cells. It is regarded as a T-cell mediated disorder, but the role of keratinocytes
in this disease has reemerged with genetic studies identifying several keratinocyte-expressed
genes as disease-associated. We aimed to characterize the proliferative epidermal cell frac-
tion in psoriasis in terms of expression of differentiation markers and markers of stemness.We
applied multicolor flow cytometry on epidermal keratinocytes isolated from lesional and non-
lesional epidermis, to characterize the cellular phenotype of these proliferative cells and to
further compare cell subpopulations. We found a reduced percentage of cytokeratin 10
(K10)+ cells in psoriasis keratinocytes, and greater fractions of CD29+ and involucrin+ cells
than in normal keratinocytes. The psoriasis keratinocytes also displayed an overall increased
expression of the stemness markers CD29, CD44, p63 and CD49f. These differences were
primarily confined to K10+ cells. Furthermore, we identified a K10- population with an
elevated expression of involucrin and CD44 and a CD29+ population of cells displaying an
increased expression of involucrin and CD44 compared to healthy cells. In conclusion, we
provide an in-detail analysis of the proliferative keratinocyte population in the psoriasis
epidermis. We describe an overall more immature phenotype of psoriasis keratinocytes
compared to normal keratinocytes, with an altered frequency of several subpopulations and a
distinct marker expression within these subpopulations. This altered differentiation process is
likely to influence the cell proliferation and premature terminal differentiation in psoriasis,
the increased proliferation and the cell reactivity to inflammatory stimuli.
www.jidonline.org S13
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Suction blistering of vitiligo lesional skin provides insight into disease
pathogenesis as well as biomarkers of disease activity

J Strassner1, M Rashighi1, M Ahmed1, JM Richmond1 and JE Harris2 1 University of Massa-
chusetts Medical School, Worcester, MA and 2 Department of Dermatology, University of
Massachusetts Medical School, Worcester, MA
Vitiligo is an autoimmune disease of the skin in which CD8+ T cells kill melanocytes, leading
to skin depigmentation. The IFNg-dependent chemokines CXCL9 and CXCL10 are highly
expressed in human vitiligo lesions, and CXCL10 is required for depigmentation in our mouse
model of vitiligo. New drugs are being developed to target this pathway as a novel treatment
strategy. In order to further characterize the immune infiltrate in vitiligo lesions and improve
our ability to quantify disease activity for future clinical trials, we adapted a suction blistering
technique to access skin interstitial fluid for protein analysis by ELISA and cell immuno-
phenotyping by flow cytometry. Using separate groups to first define and later validate
candidate biomarkers, we observed that CD8+ T cell number and CXCL9 protein concen-
tration were consistently elevated in lesional skin, but not in non-lesional skin or healthy
subjects. Surprisingly, CXCL10 protein was not reliably detected in lesional skin. Phenotyping
of the T cells in the skin interstitial fluid revealed that nearly all CD8+ T cells in the skin
express both CXCR3, the chemokine receptor for CXCL9 and CXCL10, and PD1, an immune
checkpoint inhibitor. While the absolute number of T regulatory cells (Tregs) in the skin was
the same between lesional and non-lesional skin, the ratio of CD8+ T cells to Tregs was
elevated in active vitiligo lesions, suggesting that this ratio is key to modulating inflammation
and tolerance within vitiligo lesions. These results suggest that CD8+ T cell number and
CXCL9 protein concentration in the skin may serve as biomarkers of active disease and
treatment response, and that the suction blistering technique can provide new insight into the
immune infiltrate in vitiligo.
S14 Journal of Investigative Dermatology (2017), Volume 137
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IL-9 promotes Th responses in epicutaneous sensitization with protein antigens

1 2 3 1
L Wang , J Lin , I Liu and H Chen 1 Department of Dermatology, National Taiwan
University Hospital and National Taiwan University College of Medicine, Taipei, Taiwan, 2
Department of Dermatology, Chang Gung Memorial Hospital, Keelung, Taiwan and Chang
Gung University College of Medicine, Taipei, Taiwan and 3 Department of Dermatology,
Taipei City Hospital Heping Fuyou Branch, Taipei, Taiwan
IL-9 has long been thought to promote Th2-mediated inflammation including atopic diseases.
However,the role of this cytokine in epicutaneous sensitization to allergens, a major sensi-
tization route for atopic dermatitis, remains unclear. Here, using the single protein-patch
model, we demonstrated that endogenous IL-9 promoted Th responses following epicuta-
neous sensitization in both BALB/c and B6 mice, whereas exogenous IL-9 had differential
effects. Notably, the expression levels of IL-9 and IL-13 at patched skin of B6 mice following
epicutaneous sensitization were higher than those of BALB/c mice. The expression levels of
IL-25, IL-33 and TSLP at patched skin in B6 mice were also higher than those in BALB/c mice.
Mechanistically, exogenous IL-9 administration enhances activation of both CD11blow and
CD11bhigh dermal dendritic cells in BALB/c mice. Collectively, these results highlight the
critical roles of IL-9 in epicutaneous sensitization with protein antigens. The difference
observed between BALB/c and B6 mice might also have important clinical implications for
the early detection of atopy and intervention of human allergen sensitization.
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Analysis of the paired TCR alpha- and beta-chains of single, intralesional
CD8+T-cells in alopecia areata patients

M Bertolini1, S Altendorf1, Y Uchida2, D Below1, R Kelsch1, Q Zhou3, A Rossi4, K Dornmair3

and R Paus5 1 Univ of Münster, Muenster, Germany, 2 Kagoshima University Graduate
School of Medical and Dental Sciences, Kagoshima, Japan, 3 University of Munich, Munich,
Germany, 4 University ‘‘La Sapienza’’, Rome, Italy and 5 University of Manchester,
Manchester, United Kingdom
The most common autoimmune hair loss disorder, alopecia areata (AA), primarily results from
an attack of CD8+T-cells towards anagen hair follicles (HF) that have lost their immune
privilege. However, the MHC class I-presented (auto-)antigen(s) and the T-cell receptor (TCR)
repertoire of the primary autoreactive CD8+T-cells remain unknown. Therefore, we have
isolated peri- and intra-lesional, HF infiltrating CD8+T-cells by laser microdissection to
analyze the TCR repertoire in lesional skin of AA patients as a basis for identifying pathogenic
(auto-)antigen(s). Up to now, we have been able to characterize several TCR beta chains of
such autoreactive CD8+T-cells, namely Vbeta7, 12, and 27, and the corresponding alpha
chains, specifically Valpha4, 10, and 13 from the skin of AA patients, whose HLA type was
characterized. In selected, but not all, investigated AA patients, these transcriptional data
were confirmed by immunohistology, using the few commercially available beta chain an-
tibodies, which detected corresponding beta chain TCR proteins. So far, our results identify
Vbeta12 as the most widely expressed beta chain in our cohort of patients and shared beta
chains’ complementarity-determining region (CDR) across different patients. Once disease-
specific TCRs have been identified, this will allow the identification of the corre-
sponding(auto-)antigens, but will already give key information for TCR-specific lymphocyte
elimination immunotherapy and may also provide prognostic biomarkers in AA.
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Systemic atopic dermatitis has different immune signatures

1 2 2 3 2 3 2
J Lee , C Park , H Kim , Y Pan , J Lee , T Kupper and K Lee 1 Severance Hospital, Yonsei
University, Seoul, Republic of Korea, 2 Yonsei University College of Medicine, Seoul,
Republic of Korea and 3 Dermatology, Brigham and Women’s Hospital, Boston, MA
Evidences that support the recent increase of systemic atopic dermatitis (SAD) patients related
with other inflammatory conditions (e.g. lung) are growing. But researchers are still exploring
to find the exact mechanism to explain the pathogenesis of SAD. Thus, we developed murine
models of pure atopic dermatitis (PAD) by skin sensitization only, and SAD with both skin and
lung sensitization mimicking PAD and SAD patients respectively. Then, we performed RNA
microarray using PAD and SAD mouse skin, and also PAD and SAD human skin and T cells.
We found that SAD displayed significant different immune signatures compared with PAD,
showing higher IL-17 signal, which was further validated by qRT-PCR using PAD and SAD
skin. As IL-17 was related with systemic inflammation in fat-rich environments including skin,
we further focused on fatty acid binding protein (FABP) 5, which was significantly highly
expressed in all SAD mouse skin and SAD human skin and T cells. We further confirmed
higher expression of FABP5 in mouse and human SAD skin compared with PAD skin using
qRT-PCR and confocal microscopy. Finally, we observed that CD4 CD69+ TRM cells in
human SAD skin expressed apparently significant FABP5 than in PAD skin. Taken together,
IL-17-mediated cutaneous inflammation from FABP5+ Th17 cells in systemic atopic derma-
titis may explain the high prevalence of SAD and high IL-17 in Asian phenotype of atopic
dermatitis.
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Adipocytes 3D scaffold free microtissues for preclinical applications

B De Servi, E Caviola and M Meloni VitroScreen In Vitro Research Laboratories, Milan, Italy
The white adipose tissue (WAT) is a complex organ composed mainly of differentiated adi-
pocytes responsible for the body energy homeostasis (storage and mobilization of energy in
the form of triglycerides), the metabolism of sex steroids and glucocorticoids and the mod-
ulation of important biological processes through adipokines acting at both local and sys-
temic level. Many evidences have supported the primary interaction of the adipose tissue with
the skin and its appendages as potential target for different types of aestethic treatments
(topical, chirurgical). VitroScreen has developped human 3D scaffold free adipocytes
microtissues by using the hanging drop technology starting from suspension of human pri-
mary preadipocites of single/pool donors with different BMI. A multiple endpoint approach
has been adopted to characterize the established “microadipe model” at biochemical,
morphological, gene and protein expression levels compared to a 2D monolayer: the 2
models were compared in term of intracellular lipid droplets (adipogenesis), amount of gli-
cerol release (lipolysis) and for the transcriptional activity of specific markers of mature
adipocytes (e.g. PPARy2, FABP4, ADIPOQ, LEPTIN) by qRT-PCR. Several experimental pro-
tocols were defined to model different preadipocyte differentiation stages (e.g. differentiation
towards the brite adipose tissue called “browning of WAT”) up to 14-20 days after seeding.
The modulatory effects derived from treatment with reference molecules (forskolin, caffein)
were investigated. By recognizing WAT inflammation as critical step in obesity and metabolic
syndrome pathogenesis, an inflammatory status has been induced on the “microadipe model”
dosing in the culture medium pro-inflammatory cytokines. The established “microadipe
model” represents a promising, relevant and predictive biological tool for preclinical and
toxicological assessment of active ingredients.
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An investigation of Lamin A autoantibodies in vitiligo

S Faraj, D Gawkrodger, A Weetman and EH Kemp University of Sheffield, Sheffield, United
Kingdom
Background: Vitiligo is a depigmenting skin disease characterised by the appearance of white
patches due to functional melanocyte loss from the epidermis. It is suggested that autoim-
munity is involved in vitiligo pathogenesis, as autoantibodies and autoreactive T cells against
melanocytes are found in vitiligo patients. As part of determining the immunopatho-
mechanisms involved in vitiligo development, an important goal is to characterise the specific
targets of the immune response. Aims: Using phage-display technology,Lamin A was iden-
tified as a potential autoantibody target in vitiligo. This study aimed to determine how
prevalent Lamin A autoantibodies were in vitiligo patients, and to find out if there were any
associations of Lamin A autoantibodies with demographic or clinical features. Methods: A
radioligand binding assay, using [35S]-labelled Lamin A, was employed to detect Lamin A
autoantibodies in segmental vitiligo patient (n¼8), non-segmental vitiligo patients (n¼95) and
healthy individuals (n¼30). Results: All healthy controls were negative for Lamin A autoan-
tibodies. 12.5% of segmental vitiligo patients and 20% of non-segmental vitiligo patients
were positive for Lamin A autoantibodies. A statistically significant increase in the prevalence
of Lamin A autoantibodies was evident in the vitiligo patient group when compared with the
healthy controls (P ¼ 0.007, Fisher’s exact test). However, the presence of Lamin A autoan-
tibodies was not associated with gender, patient age, disease duration, vitiligo onset age,
vitiligo activity or the presence of other autoimmune diseases; in comparisons of these details
in Lamin A autoantibody-positive and autoantibody-negative vitiligo patient groups, all
P values were > 0.05. Conclusions: Overall, the results suggest that Lamin A is an autoan-
tibody target in vitiligo.
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Distinct cAMP microdomains alter cellular transformation

JZ Wang and J Zippin 1 Albert Einstein College of Medicine, New York, NY and 2 Weill
Cornell Medical College, New York, NY
Soluble adenylyl cyclase (sAC) is a non-canonical source of cAMP in mammalian cells.
Unlike the more traditionally studied transmembrane adenylyl cyclase (tmAC), sAC is not
tethered to the cell membrane and instead is found in subcellular microdomains like the
mitochondria and nucleus. Specific changes in sAC microdomain localization have diag-
nostic utility in a wide variety of cancers, namely melanoma. We recently published that loss
of sAC enhances carcinogenesis; however, it remains unclear which sAC microdomain is
responsible for transformation. We hypothesized that distinct sAC microdomains differentially
influence cellular transformation. Using established sAC KO transformed cell lines, we
generated stable cell lines targeting sAC to specific microdomains. sAC was either driven into
the mitochondria (mito-sAC) or into all possible microdomains (WT sAC). Introduction of WT
sAC led to a 50% reversion of cellular transformation (p < 0.005). In addition, soft agar
colonies that did form following addition of WT sAC were ten-fold smaller (p < 0.005) as
compared to control cells. Interestingly, mito-sAC did not rescue transformation, but instead
led to a phenotypic shift in colony formation of sAC KO cells. Soft agar colonies can have two
distinct morphologies: “ragged/rough” where cells invade outward from the colony or
“smooth” where the cells remain in a cluster. Whereas control colonies had predominately
“ragged/rough” borders, mito-sAC colonies had a 45% reduction (p < 0.05) in this colony
phenotype. In addition, mito-sAC cells formed two-fold more of the minimally invasive
“smooth” colonies (p < 0.05). Our findings suggest that sAC-defined cAMP microdomains
play a complicated role in cancer biology. Beyond helping us improve the use of sAC
immunolocalization as a cancer diagnostic in melanoma, a better understanding of sAC
microdomains will help us elucidate mechanisms which drive tumorigenesis. In addition,
pharmacologic manipulation of sAC signaling may represent a new cancer therapeutic
strategy.
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Identification of an atypical protein kinase C - histone deacetylase 1 axis as a
therapeutic target in basal cell carcinoma

A Mirza1, JY Tang2, KY Sarin2 and A Oro1 1 Stanford Medicine, Stanford, CA and 2 Stanford
University, Stanford, CA
Advanced basal cell carcinomas (BCCs) circumvent Smoothened (SMO) inhibition by acti-
vating GLI transcription factors to sustain the high levels of Hedgehog (HH) signaling required
for their survival. Unfortunately, there is a lack of therapies with proven efficacy for advanced
BCC. We performed a gene expression-based drug repositioning screen in silico and identify
the histone deacetylase (HDAC) inhibitor, vorinostat, as a top therapeutic candidate for BCC.
We show that vorinostat inhibits proliferation of BCC cells in vitro and BCC allografts in vivo
but require high dose treatment limiting its use as a monotherapy. Leveraging this in silico
approach iteratively, we identify atypical protein kinase C s/ʎ (aPKC) as a HDAC-costimulator
of HH signaling. We find that aPKC primes GLI1-HDAC1 association in vitro, linking two
positive feedback loops. As such monotherapy of either target is insufficient to arrest GLI
nuclear maturation in vivo. However, combined targeting of HDAC1 and aPKC acts syner-
gistically to inhibit GLI1, lowers drug doses needed in vitro, in vivo, and ex vivo in patient-
derived BCC explants. Our findings provide a compelling rationale for combined targeting of
HDAC1 and aPKC in BCC and other HH-dependent cancers.
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Inhibitor assays to determine effective drugs and their targets in cutaneous
squamous cell carcinoma

D McClanahan1, A Barling2, X Ouyang2, R Searles2, J Tyner2, S McWeeney2 and
M Kulesz-Martin2 1 University of Pittsburgh School of Medicine, Pittsburgh, PA and 2
OHSU, Portland, OR
Cutaneous squamous cell carcinoma (cSCC) is the second leading cause of non-melanoma
skin cancer, and some cases have an aggressive form with no approved targeted therapies.
Combination therapy with EGFR inhibitors is effective in treating cancers due to removing
bypass pathways for tumor escape. We hypothesize drugs and their molecular targets in cSCC
can be identified with inhibitor assays and correlated with aberrations in target gene pathways
determined by exome sequencing. Patient-derived metastatic cSCC cells were plated with
and without 50 nM Gefitinib (an EGFR inhibitor) into 384 well plates with over 100 drugs at
seven concentrations spanning predicted IC50s. Assessments included: cell viability via
tetrazolium-based assay; efficacy via in-house algorithm correlating known targets with
effective drugs and defined as IC50 below 20% of mean for that drug; selectivity as IC50 of
tumor vs patient matched normal, non-patient matched normal, or non-responsive cases.
Exome sequencing was performed to define mutations in putative targets and related path-
ways’ true targets. BEZ235 and YM-155, that target mTOR/PI3K and survivin, respectively,
non-selectively reduced IC50s in all cases, including normal, suggesting toxicity. With
Gefitinib, BI-2356, a PLK1 inhibitor, was effective in two cases and 9 to 70-fold selective. JNJ-
28312141 and Rapamycin target FLT3/CSF1R and mTOR, respectively, were effective in one
case, and 90 and 20-fold selective, respectively. With Gefitinib, GSK-690693, a AKT1/2/3
inhibitor, was marginally effective and 2-fold selective. Thus, we identified drugs and EGFR
inhibitor combinations that were effective against patient-derived cSCC, highlighting path-
ways mTOR, FLT3 or CSF1R, PLK1/2, and PI3K for further validation and possible clinical
translation. Functional evaluation will determine drugs that target patient specific pathways
and, thus, have the greatest tumor specific effect.
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Hmga2 translocation induces skin tumorigenesis

1 1 1 2 1
X PI , K Boland , S Lad , C Verfaillie and R Morris 1 University of Minnesota, Austin, MN
and 2 Leuven Univeristy, Leuven, Belgium
Hmga2 protein, a transcription factor involved in chromatin architecture, is expressed chiefly
during development, where it has many key biological functions. When expressed in adult
tissues from in various organs, Hmga2 is always related to cancer development. The role of
Hmga2 in skin tumorigenesis is, however, not yet understood. We demonstrated that Hmga2
can be found in non-transformed epidermis, specifically located to the membrane of kera-
tinocytes (KCs) in epidermis. Ex vivo culture of KCs and development of skin carcinomas in
DMBA and TPA mouse models was associated with translocation of the Hmga2 protein from
the membrane into the nucleus, where Hmga2 induced its own expression by binding to the
Hmga2 promoter. Panobinostat, an HDAC inhibitor, downregulated Hmga2 expression by
preventing Hmga2 to bind its own promoter, and thus inhibiting Hmga2 promoter activity.
Hmga2 translocation to the nucleus could in part be prevented by an inhibitor for ROCK1.
Our findings demonstrate that upon initiation of skin tumorigenesis, Hmga2 translocates in a
ROCK-dependent manner from the membrane to the nucleus, where it serves as an autor-
egulatory transcription factor, causing cell transformation.
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Intake of vitamin A and carotenoids in relation to risk of cutaneous SCC in
US adults

J Kim1, M Park1, W Li2, A Qureshi2 and E Cho2 1 Warren Alpert Medical School of Brown
University, Providence, RI and 2 Brown University, Providence, RI
Vitamin A prevents oxidative damage to keratinocytes, suggesting a beneficial role in the
chemoprevention of cutaneous squamous cell carcinoma (SCC). However, previous literature
on vitamin A intake and SCC risk has been limited. Thus, we prospectively examined whether
intakes of total vitamin A, retinol and carotenoids were associated with SCC risk based on
75,194 women in the Nurses’ Health Study (NHS, 1984e2012) and 47,602 men in the
Health Professionals Follow-up Study (HPFS, 1986e2012). Diet was assessed repeatedly with
a validated food frequency questionnaire. We evaluated intakes of total vitamin A, retinol,
and total carotenoids as well as individual carotenoids including a-carotene, b-carotene,
b-cryptoxanthin, lycopene, and lutein and zeaxanthin. We used Cox proportional hazard
models to compute the hazard ratios (HR) and 95% confidence intervals (CI) after adjusting
for SCC risk factors. Pooled HRs of cohort-specific results were calculated using a random-
effects model. During the follow-up, we documented and pathologically confirmed 2,223
SCC cases in the NHS and 1,694 in the HPFS. Higher intakes of total vitamin A, retinol and
some carotenoids were associated with a significant reduction in SCC risk. The pooled HRs of
SCC for the highest quintiles of intake compared to the lowest quintiles were 0.84 (95% CI
¼ 0.76-0.93; Ptrend ¼ 0.0002) for total vitamin A; 0.88 (95% CI ¼ 0.80-0.98; Ptrend ¼
0.002) for retinol; 0.85 (95% CI ¼ 0.74-0.98; Ptrend ¼ 0.009) for b-cryptoxanthin; 0.86 (95%
CI ¼ 0.78-0.95; Ptrend ¼ 0.006) for lycopene; and 0.88 (95% CI ¼ 0.80-0.98; Ptrend ¼ 0.02)
for lutein and zeaxanthin. Our findings support that intake of vitamin A and certain carot-
enoids (including lycopene, and lutein and zeaxanthin which do not convert to vitamin A)
may have a protective role in SCC development.
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Podoplanin in peritumoral keratinocytes mediates dermal invasion in
extramammary Paget’s disease

J Asai1, Z Cho1, E Konishi2, M Kanemaru1, T Isohisa1, T Arita1, M Onishi1, H Takenaka1,
T Ozawa3, D Tsuruta3 and N Katoh1 1 Dermatology, Kyoto Prefectural University of Medi-
cine, Kyoto, Japan, 2 Surgical Pathology, Kyoto Prefectural University of Medicine, Kyoto,
Japan and 3 Department of Dermatology, Osaka City University Graduate School of Med-
icine, Osaka, Japan
Podoplanin expression in peritumoral cells such as cancer-associated fibroblasts correlates
with tumor progression in several cancers. However, podoplanin and its association with
extramammary Paget’s disease (EMPD) remain unclear. In this study, we examined whether
podoplanin in peritumoral basal keratinocytes correlated with progression in 37 patients with
EMPD and investigated the mechanisms of podoplanin-mediated tumor invasion. Podoplanin
expression in peritumoral basal keratinocytes was observed in 67.6%. In in situ EMPD, 50%
of cases exhibited podoplanin (+) keratinocytes, whereas 84.2% demonstrated positive
staining in invasive EMPD (P < 0.05). Podoplanin positivity was also associated with tumor
thickness (P < 0.005). We found podoplanin (+) keratinocytes exhibited invadopodia, indi-
cating that podoplanin (+) peritumoral basal keratinocytes might assist tumor invasion by
degrading the extracellular matrix. In conclusion, the presence of podoplanin expression in
peritumoral keratinocytes correlates with aggressive behavior in EMPD.
www.jidonline.org S15
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Vemurafenib impairs the repair of UV radiation induced DNA damage

S Kimeswenger, D Foedinger and C Jantschitsch Medical University of Vienna, Vienna,
Austria
Targeted therapy with the BRAF inhibitors Vemurafenib and Dabrafenib are effective treat-
ment regimens in patients with metastasized melanoma carrying the BRAF V600E mutation. A
common side effect is an enhanced rate of non-melanoma skin cancer (NMSC). Moreover,
about 30% of patients under Vemurafenib (Dabrafenib: 2%) are more sensitive to ultraviolet A
radiation (UVA). It has been described that BRAF inhibition leads to a paradoxical enhanced
MAPK signaling in BRAF wildtype cells, which might in part be responsible for the enhanced
NMSC burden. UV radiation (UVR) induces DNA photoproducts (mainly cyclobutane py-
rimidine dimers [CPDs]), which are efficiently removed by the nucleotide excision repair
(NER) mechanism. It is known that disturbances in the NER result in an increased rate of
NMSC. In the present study we investigated whether Vemurafenib and/or Dabrafenib might
interfere with the repair of UVR-induced CPDs and hence with NER. Epidermal keratinocytes
of twelve Caucasian donors were treated with Vemurafenib or Dabrafenib and exposed to
UVA. South-Western Dot Blot analysis revealed that in three out of twelve donors treated with
Vemurafenib the amount of CPDs three hours after exposure to UVA was increased in
comparison to UVA only treated controls. This indicates that Vemurafenib partly inhibits NER
in one fourth of donors (¼ “sensitive donors”). In contrast, Dabrafenib in none of the donors
affected NER, indicating a substance specific effect of Vemurafenib. In addition, the muta-
tional states of RAS proteins in the keratinocytes were studied. No pre-existing mutations in
these genes were detected, indicating that RAS mutational status is not relevant for the effect
observed. However, as determined by qRT-PCR, all “sensitive donors” exhibited a reduced
expression of the DNA repair genes SUPT5H and GTF2H5 upon Vemurafenib treatment.
Hence, the enhanced rate of NMSC in patients treated with Vemurafenib might be partly
related to a Vemurafenib-driven impaired NER.
S16 Journal of Investigative Dermatology (2017), Volume 137
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Improving classification of melanocytic nevi by integrating molecular and
morphologic features

M Kiuru, D Tartar, J McPherson, L Qi, W Murphy and M Fung University of California Davis,
Sacramento, CA
Background: Melanocytic nevi (moles) are exceedingly common and exceedingly commonly
biopsied benign melanocytic tumors. They are mimickers, risk factors, and precursors of
melanoma, the deadliest of the common forms of skin cancer. It is well recognized that
histomorphologic analysis alone is insufficient for accurate and reproducible diagnosis of a
subset of melanocytic tumors. Together with identification of therapeutic targets, this has
driven efforts to establish molecular classification of melanoma. The most common driver of
melanoma, the BRAF V600E mutation, is present in 50-80% of melanocytic nevi, one of the
best examples of a genomic driver, considered a hallmark of cancer, found in benign lesions.
However, the current classification of melanocytic nevi is still based on morphologic features.
Aim: This study aims at improving classification of melanocytic nevi by identification of
histologic phenotypic correlates for BRAF V600E expression in melanocytic nevi. Methods:
We evaluated a comprehensive panel of histomorphologic features of 29 archival specimens
of melanocytic nevi and correlated them with BRAF V600E expression by immunohisto-
chemistry, a method that has excellent sensitivity and specificity for BRAF V600E mutations.
A subset of nevi was subjected to a genetic analysis to confirm the mutations status.
Results: BRAF V600E expression was strongly associated with intradermal growth pattern
(p < 0.0001), congenital features (p < 0.0001), and large junctional nests (p¼0.029). Con-
clusions: Similar to melanoma, melanocytic nevi show evidence of correlation between
morphologic and molecular features. This information may lead to improved classification
and diagnostic accuracy of melanocytic nevi.
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p16 regulates mitochondrial function independent of the CDK4-Rb pathway

1 2 1 1
E Tyagi , B Liu , T Liu and D Grossman 1 HCI, Univ. of Utah, Salt Lake City, UT and 2 HCI,
Univ. of Utah, Houston, TX
The tumor suppressor p16INK4A (p16) inhibits cell cycle progression through the CDK4-Rb
pathway, and is silenced or deleted in melanoma. We have previously shown that p16 reg-
ulates cellular oxidative stress, independent of its control over the cell cycle. Given the links
between oncogenic signaling and metabolism, we investigated whether loss of p16 had a
direct impact on the mitochondria. We found that p16-null primary mouse fibroblasts (PMFs)
display increased mitochondrial mass and expression of mitochondrial respiratory subunit
proteins compared to wild-type (WT) PMFs. These findings in p16-null PMFs are associated
with increased expression of the mitochondrial biogenesis transcription factors PRC and
TFAM. On the other hand, p16-deficient PMFs demonstrated reduced mitochondrial respi-
ration capacity consistent with electron microscopy findings showing that mitochondria in
p16-deficient PMFs are swollen with elaborated and disorganized cristae. Consistent with
their increased mitochondrial mass, p16-deficient PMFs generated increased mitochondrial
superoxide. One biological consequence of elevated ROS in p16-null PMFs is enhanced
migration, which is reduced by the ROS scavenger NAC. Finally, p16-null PMFs display
increased mitochondrial membrane potential, which is also required for their enhanced
migration. The mitochondrial and migration phenotype was restored in p16-null PMFs by
forced expression of p16. Similarly, expression of p16 in human melanocytes and A375
melanoma cells correlated with decreased expression of some mitochondrial respiratory
proteins, enhanced respiration, and decreased migration. Inhibition of Rb phosphorylation in
melanocytes and melanoma cells, either by addition of chemical CDK4 inhibitors or RNAi-
mediated knockdown of CDK4, did not mimic the effects of p16 loss. These results suggest
that p16 plays a key role in the regulation of mitochondrial biogenesis and function, and this
alternate tumor-suppressor function appears to be independent of the canonical CDK4-Rb
pathway.
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Induction of APOBEC3s in Merkel cell carcinoma infected with polyomavirus
by interferon-gamma

Y Nakano1, T Dainichi2, K Wakae3, K Shima1, M Muramatsu3 and K Kabashima1

1 Department of Dermatology, Kyoto University, Osaka, Japan, 2 Department of Derma-
tology, Kyoto University, Kyoto, Japan and 3 Department of Molecular Genetics, Kanazawa
University, Kanazawa, Japan
APOBEC (apolipo protein B mRNA editing enzyme, catalytic polypeptide-like) mutates viral
and host DNAs by its deaminase activity. Among the eleven members in humans, APOBEC1
and APOBEC3s (APOBEC3A-D, F-H) participate in the restriction of infections with DNA
viruses in deaminase-dependent and independent manners. Reportedly, APOBECs are
involved also in oncogenesis during chronic infection with these viruses. Merkel cell
polyomavirus (MCPyV) is a DNA virus and is involved in the development of Merkel cell
carcinoma (MCC). However, it has remained unclear whether genomic integration of MCPyV
is lesion-specific, and whether APOBECs are involved in the restriction of MCPyV. Here, we
investigated the mRNA transcriptional levels of the MCPyV large T antigen (LTAg) that is
involved in viral genome replication, and of APOBECs, from three MCC patients. In all cases,
the LTAg was highly expressed in the tumor lesions only, and the expression levels of APO-
BEC3G in the tumor lesions were significantly higher than those in the uninvolved skin in all
cases. Furthermore, we found that IFN-g highly induces the expression of APOBEC3B, 3F, and
3G in MCC by using MCPyV-integrated cell line MS-1. Indeed, the expression levels of IFN-g
in the tumor lesions were significantly higher than those in uninvolved skin. Taken together,
we provide evidence suggesting that genomic integration of MCPyV is lesion-specific in the
carrier patients, and that APOBEC3G induced by IFN-g may be involved in the pathophys-
iology in MCPyV and MCC.
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Initial in vitro functional characterization of serum exosomal microRNAs from
patients with metastatic basal cell carcinoma

G Zhu1, DC Tran1, J Chang1, R Li1, R Spitale2 and ALS Chang1 1 Stanford, Redwood City, CA
and 2 UC Irvine, Irvine, CA
Background: Despite basal cell carcinomas (BCCs) being the most common human cancer,
the mechanism by which they metastasize is poorly understood. Rapidly increasing bodies of
evidence have linked exosomal microRNAs (miRs) with metastasis in multiple cancers, but
their potential role in BCC metastasis is not known. Objectives: To assess for differences in
expression of serum exosomal miRs from metastatic BCC (MBCC) and non-MBCC patients.
Methods: Biologic activity of pooled exosomes from MBCC and non-MBCC patients were
assessed via in vitro proliferation, migration, and invasion assays. Differential miR expression
profile between MBCC (n¼9) and non-MBCC (n¼9) patients was identified by RNA-
sequencing and qPCR. MiR functional activity was assessed by mimic and inhibitor assays.
Results: In vitro testing of pooled exosomes from MBCC and non-MBCC patients showed
different effects on human fibroblast proliferation (p < 0.01), migration (p < 0.05), and in-
vasion (p < 0.01). RNA-sequencing uncovered 71 miRs differentially expressed in the MBCC
exosomes at p < 0.05, with 37 miRs expressed in at least 2/3 of all patients. PCR validation of
these 37 miRs highlighted nine miRs (fold change, 95%CI) with significant overexpression in
MBCC at p < 0.05: 197-5p (6.3, 1.5-27.2), 365b-5p (6.0, 1.4-26.6), 6503-3p (7.6, 2.7-21.5),
5190 (6.1, 1.6-24.1), 3940-3p (5.7, 1.4-23.7), 3909 (5.9, 1.1-30.9), 615-3p (19.3, 5.5-67.1),
548am-5p (22.6, 2.0-259.5), 548ah-3p (21.3, 4.7e97.1). A synthetic inhibitor of miR-197-5p,
suppressed cell migration when transfected into cultured fibroblasts (p¼0.003). Conclusions:
We describe and confirm nine miRs differentially expressed in the sera of MBCCs that are
candidates for future study into the mechanism of BCC metastasis. Further investigation may
also establish whether these miRs could be biomarkers for higher risk disease.
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Modulation of eIF4F complex assembly in Merkel cell carcinoma cells:
Translational regulation of oncogenes and new therapeutic implications

J Wu1, H Doan2, R Simonette2, Q He2, P Rady2 and S Tyring2 1 Baylor College of Medicine,
Houston, TX and 2 UT Health Science Center, Houston, TX
Merkel cell carcinoma (MCC) is an aggressive skin cancer with high rates of mortality. The
Merkel cell polyomavirus (MCPyV) is clonally integrated in the majority of tumors, and the
carcinogenic mechanism of MCPyV is dependent upon activation of mTOR and 4E-BP1
pathways. Notably, activation of mTOR/4E-BP1 is known to drive carcinogenesis through
recruitment of eukaryotic initiation factors (eIFs) and assembly of eIF4F complex (composed
of eIF4A, eIF4E and eIF4G) at the 5’-m7G cap, thus enhancing translation of key oncogenes
including MYC, VEGF, cyclin D1, and others. The current study describes a novel parallel
mechanism for activation of the eIF4F complex by mitogen-activated protein kinase-inter-
acting kinase 1/2 (MNK1/2) in MCC cells. We utilized the MCC cell line, MS-1 (derived from
MCPyV-positive MCC tumors), to analyze the impact of MNK1/2 on eIF4F complex formation
and activation. Our data showed that treatment of MS-1 cells with the MNK1/2 inhibitor,
cercosporamide, resulted in marked dephosphorylation (hence deactivation) of eIF4E, a direct
downstream effector of mTOR/4E-BP1. As eIF4E phosphorylation initiates the assembly of the
eIF4F complex, we subsequently performed 5’ m7G cap affinity assays to further evaluate this
translation complex. Our data revealed that inhibition of MNK1/2 by cercosporamide
downregulated the formation of eIF4F complex at the 5’ m7G cap, thus inhibiting initiation of
oncoprotein translation. Overall, our findings demonstrate an association between MNK1/2
and eIF4E phosphorylation that culminates in downregulation of eIF4F complex recruitment.
As eIF4F complex governs the downstream mechanisms of the mTOR/4E-BP1 axis, which is
crucial for Merkel cell carcinogenesis, our findings suggest an intriguing novel possibility of
utilizing MNK1/2 inhibitors for future treatment of MCCs.
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Genomic analysis reveals drivers of high-risk subsets of cutaneous squamous
cell carcinoma

T Nguyen1, K Rajapakshe2, V Chitsazzadeh3, K Truong1, C Schmults4, A South5, R Cho6,
C Coarfa2 and K Tsai7 1 H. Lee Moffitt Cancer Center & Research Institute, Tampa, FL, 2
Baylor College of Medicine, Houston, TX, 3 University of Texas Health Sciences Center
Houston, Houston, TX, 4 Harvard Medical School, Boston, MA, 5 TJU, Philadelphia, PA, 6
University of California, San Francisco, San Francisco, CA and 7 RDEB SCC Sequencing
Consortium, Tampa, FL
Although a common disease, our understanding of cutaneous squamous cell carcinoma
(cuSCC) remains limited and there are currently no FDA-approved therapies for advanced
disease. cuSCC arises in several well established high-risk clinical settings. These include
patients who are immunosuppressed following solid organ transplantation, and those who
have inherited cancer predisposition syndromes such as xeroderma pigmentosum (XP) and
recessive dystrophic epidermolysis bullosa (RDEB). We have previously reported an initial
effort to characterize transcriptomic alterations in the progression from normal skin to cuSCC,
identifying several critical transcription factors and microRNAs that drive tumor development.
Here, we extend this analysis to cuSCC derived from transplant recipients, XP and RDEB in
order to identify distinguishing characteristics of these high-risk tumors from UV-driven
cuSCC. Using several batch normalization methods and NMF-based clustering methods for
both RNA-seq and microRNA-seq, we successfully identified key transcriptional signatures
that distinguish these 4 groups of tumors and place them in the context of closely related
tumor types including lung SCC and head & neck SCC. All SCC types share expression of
hyperproliferative keratins but the high-risk ones specifically overexpress innate immune
markers, extracellular matrix remodeling genes and microRNAs that potentially portend
novel and distinct targets for intervention. Taken together, these results suggests that while
there are commonalities among cuSCCs that arise in various clinical contexts, there are some
distinguishing molecular features that may have therapeutic significance.
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A cohort of miRNAs can be used as an early predictive biomarker of UV-driven
cutaneous squamous cell carcinoma

T Nguyen1, K Rajapakshe2, V Chitsazzadeh3, C Nicholas3, C Coarfa2 and K Tsai4 1 H. Lee
Moffitt Cancer Center & Research Institute, Tampa, FL, 2 Baylor College of Medicine,
Houston, TX, 3 MD Anderson Cancer Center, Houston, TX and 4 RDEB SCC Sequencing
Consortium, Tampa, FL
microRNAs (miRs) are known biomarkers and regulators of many pathophysiological pro-
cesses including skin cancers. Cutaneous squamous cell carcinoma (cuSCC) is the second
most common skin cancer and is largely driven by long term UV exposure. Despite this
established connection, little is understood about the precise mechanisms through which
miRNAs regulate the response of normal human skin exposed to UV radiation that eventually
gives rise to cuSCC. Here, through RNA-seq and miR-seq on matched normal skin and cuSCC
tumors from humans and a UV-driven mouse model, as well as acute UV-exposed human
skin, we were able to identify a group of miRs that change both in cuSCC development and
following UV exposure. We previously reported that miR-21-5p and miR-31-5p over-
expression correlates with the development of UV-induced cuSCC in human. This is also true
for our analysis where we find that these miRs as well as miR-21-3p are upregulated by more
than 6-fold in cuSCC (compared to normal skin) and more than 2.5-fold in UV-exposed skin
(compared to unexposed skin). In addition, we identify that miR-340-5p and let-7i-5p are
novel candidates that have not been previously linked to either cuSCC development or
the UV response of human skin. Thus, we hypothesize that these miRs collaboratively
function to give rise to cuSCC and that they can be used as early predictive markers for the
risk of developing cuSCC. We are currently validating significant mRNA targets that are
co-modulated by miRNAs from this cohort. Serine/Threonine Kinase 40 (STK40) and Testis
specific-kinase 2 (TESK2) are putative target of both miR-21-5p and miR-31-5p, suggesting
that these genes may acts as tumor suppressors in cuSCC.
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Cre recombinase induces epidermal DNA damage that exacerbates
hyperproliferation and premalignant dysplasia in the absence of p53

SR Christensen, MC Muenker and H Lin Yale University, New Haven, CT
DNA editing enzymes such as Cre recombinase are widely used in experimental models and
show promise in therapeutic genetic modification, but may have unintended effects on
genomic stability. It was recently shown that expression of Cre recombinase induces DNA
damage in cultured cells and apoptosis in mouse epidermis, but the functional consequences
of this have not been determined. We show here that constitutive expression of Cre recom-
binase via the keratin 14 promoter in mouse epidermis (K14-Cre) leads to a >10-fold increase
in epidermal apoptosis (p < 10-7) that persists throughout life and is accompanied by a 34%
decrease in epidermal cellularity (p < 0.001). Furthermore, Cre expression leads to a 4-fold
increase in DNA double strand breaks (DSB, p < 10-4) and activation of the DNA damage
response in vivo. We show that the tumor suppressor protein p53 is not required for Cre-
mediated apoptosis in young mice, but promotes apoptosis in aged animals. In addition, p53
is required for cell cycle blockade due to Cre-mediated DNA damage, as Cre-expressing p53-
deficient animals exhibit hyperproliferation and a >2-fold increase in DSB (p < 0.01). This
chronic DNA damage is sufficient to exacerbate premalignant pathologic changes induced by
4 weeks of topical application of the mitogen 12-O-tetradecanoyl-phorbol-13-acetate (TPA).
Cre-expressing p53-deficient mice treated with TPA developed epidermal hyperplasia marked
by a 56% increase in epidermal thickness and a >3-fold increase in epidermal proliferation
compared to Cre-negative p53-deficient mice (p < 0.05). This hyperplasia was accompanied
by cytologic dysplasia and abnormal epidermal differentiation in Cre-expressing animals.
These results demonstrate that DNA editing enzymes can cause functionally significant DNA
damage in vivo, and that constitutive expression of K14-Cre may be used as a model to
investigate the epidermal response to chronic DNA damage and carcinogenesis.
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Does ectopic expression of germ cell proteins contribute to genomic instability
in cutaneous T-cell lymphomas?

M Tsang1, J Gantchev2 and I Litvinov1 1 University of Ottawa, Ottawa, Canada and 2 Ottawa
Hospital Research Institute, Ottawa, Canada
Ectopic expression of germ cell proteins (i.e. Cancer/Testis (CT) antigens), has been suggested
as a mechanism that drives the progression of various cancers via induction of genomic
instability by clashing mitotic and meiotic pathways. Previously, we have shown that several
CT antigens are expressed in lesional skin from cutaneous T-cell lymphoma (CTCL) patients
compared to benign inflammatory dermatoses. In this work, we assess the chromosomal
stability in CTCL cells and analyze the expression, cellular localization, and temporal
regulation for a panel of germ cell proteins that normally function as important regulators of
meiosis. We found via karyotyping that patient-derived CTCL cells exhibit extensive and
inconsistent chromosomal abnormalities. Consistent with this, we detected numerous foci of
DNA double strand breaks within the nuclei of CTCL immortalized cells and CD4+ T-cells
directly isolated from CTCL patients. A number of proteins normally responsible for meiosis
initiation (SPO11, STRA8), homologous recombination (RAD51, DMC1, HOP2, MND1) and
synaptonemal complex formation (SYCP1, SYCP3, HORMAD1) were found to be expressed
in CTCL cell lines by western blot and immunofluorescence. In contrast, these proteins were
not detectable in the CD4+ T-cells from a healthy donor, while heterogeneous expression was
observed in freshly-derived Sezary cells from patients. To assess for temporal regulation,
CTCL cells were synchronized via growth arrest in isoleucine-deficient media and harvested
for western blot analysis at various time points after release in proliferation media. Expression
of SPO11, STRA8, HOP2, SYCP1, SYCP3 and RAD51 was found to be strongly activated
during the transition from G1 to S phase. This corresponded with the high number of DNA
double strand breaks observed in these cells. Our results suggest that ectopic expression of
meiosis-specific germ cell proteins is cell cycle-specific and may contribute to genomic
instability and malignant progression in CTCL.
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Potential role of the OVOL1eOVOL2 axis and c-Myc in the progression of
cutaneous squamous cell carcinoma from Bowen disease

T Ito1, G Tsuji2, F Ohno3, T Nakahara3, H Uchi4 and M Furue4 1 Skin Institute, China Medical
University Hospital, Taichung, Taiwan, 2 Research and Clinical Center for Yusho and
Dioxin, Fukuoka, Japan, 3 Department of Dermatology, Kyushu University, Fukuoka, Japan
and 4 Department of Dermatology, Graduate School of Medical Sciences, Kyushu Univer-
sity, Fukuoka, Japan
OVOL1 and OVOL2 are ubiquitously conserved genes encoding C2H2 zinc finger tran-
scription factors in mammals. They promote epithelial cell proliferation, differentiation and
mesenchymal-to-epithelial transition, coordinately mediated via the Wnt signaling pathway.
However, their role in skin pathophysiology has been still unknown. The aims of this study
were to elucidate the potential role of the OVOL1eOVOL2 axis in Bowen’s disease (BD) and
cutaneous squamous cell carcinoma (SCC), and to reveal the relationship between OVOL and
c-Myc, a proto-oncogene that plays a pivotal role in the malignancy of epithelial tumors. We
investigated 20 BD and 20 SCC clinical samples and a human squamous cell carcinoma cell
line (A431) using immunohistochemical staining and molecular biological approaches.
Immunohistochemical analysis revealed that OVOL1 was upregulated in BD and markedly
downregulated in SCC; conversely, c-Myc was downregulated in BD and upregulated in SCC.
OVOL2 was markedly upregulated in the nucleus of BD cells, but the distribution of OVOL2
expression in SCC varied widely; OVOL2 was typically expressed in the cytoplasm, but only
sporadically in the nucleus. Furthermore, knockdown of OVOL1 using a specific small
interfering RNA increased the mRNA and protein levels of c-Myc and OVOL2. Knockdown of
OVOL2 did not significantly affect the mRNA and protein levels of either c-Myc or OVOL1.
These results suggest that OVOL1 is an upstream suppressor of c-Myc and OVOL2, and that
the OVOL1eOVOL2 axis is a key modulator of c-Myc in the shift from in situ malignancy
(BD) to invasive SCC.
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Epigenetic enhancer disruption as a driver of squamous carcinogenesis

B Capell, G Donahue, J Seykora and S Berger University of Pennsylvania, Philadelphia, PA
Dynamic epigenetic modifications such as histone methylation have profound effects on gene
expression and cellular fate. Disruption of epigenetic information, such as through the dys-
regulation of gene enhancer networks, is increasingly being considered a new hallmark of
human cancer. Indeed, mutations in the MLL4 (KMT2D) histone methyltransferase, a key
regulator of human enhancer function, are amongst the most frequently observed mutations
in all of cancer, including amongst the top 5 most frequently mutated genes in cutaneous
squamous cell carcinoma (SCC). Yet how these mutations may drive carcinogenesis is
completely unknown. By harnessing the power of CRISPR and shRNAs in combination with
next-generation sequencing technologies, including ChIP-seq, ATAC-seq, and RNA-seq, we
have begun to identify mechanisms by which disruption of epigenetic homeostasis can
potentially drive skin carcinogenesis. Specifically, here we show that a loss of MLL4 leads to a
dramatic disruption of normal enhancer function, and a loss of expression of key genes
involved in both antitumor immunity and maintenance of the differentiated state. Further, via
epigenetic inhibitors, we are able to reverse these effects. Together, these results have iden-
tified a major role for MLL4 in tumor suppression in the skin, highlighted unique links
between epigenetics and antitumor immunity, and suggested new potential targets for therapy
in SCC.
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Blockade of hippo pathway effector YAP1 with shRNA attenuates vascular
development in Hemangioma Bend3 cells in vivo

M Bonner, R Pankove, S Rao, A Costa, B Shetata, J Elsey and JL Arbiser Emory University
School of Medicine, Atlanta, GA
Angiopoietin-2 (Ang2) has been demonstrated to the primary driver of Infantile hemangioma
(IH), the most common tumor of infancy and occurs in 4%e12% of infants. YAP1, the Yes-
associated Protein, is implicated in the regulation of Ang2. We assessed the presence of YAP1
in human hemangiomas and the functional significance of YAP1 in bend3 cells, a validated
model of human hemangioma that is dependent on Ang2. YAP1 is highly expressed in all
human hemangiomas in the endothelial compartment. Using siRNA lentivirus to YAP1, we
downregulated YAP1 in Bend3. In vivo, we found marked loss of endothelial differentiation in
bend3 tumors in which YAP1 is diminished. Further investigation revealed transcriptional
downregulation of several angiogenic and ROS biomarkers including Etv2 (the master
endothelial transcription factor), Ang2, Hif2a, Nox1, Nox4 and endothelial biomarkers
including Pecam1 and Park7 due to YAP1 inhibition. Our findings suggest that YAP1/Ang2
may be required for the maintenance of endothelial differentiation under conditions of growth
and inflammation, and loss of YAP1/Ang2 may explain in part the replacement of an invo-
luting hemangioma with connective tissue.
S18 Journal of Investigative Dermatology (2017), Volume 137
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Lack of human papilloma virus transcription in cutaneous squamous cell
carcinoma stratified by histological grade and host immune status

B Thomas1, M Karimzada1, R Spreafico2, S Mangul1, G Botten3, J Rothman1, K Wesel1,
S Binder1, N Gharavi4, C Chesnut5, T Soriano1 and P Scumpia6 1 UCLA, Los Angeles, CA, 2
Synthetic Genomics, San Diego, CA, 3 UTSW, Dallas, TX, 4 Cedars Sinai, Los Angeles, CA,
5 Dermatology Specialists of Spokane, Spokane, WA and 6 UCLA Division of Dermatology,
Los Angeles, CA
Human Papilloma Virus (HPV) infection is known to contribute to mucosal (m)SCC, but its
role in cutaneous (c)SCC progression remains unclear, especially in lesions determined to be
at high-risk for metastasis. We hypothesized that histologically high grade cSCCs in immu-
nosuppressed patients would display increased transcriptional activity of HPV when
compared to low histologic grade lesions in otherwise healthy patients. To assess the role of
viruses in cSCC pathogenesis we utilized high throughput RNA sequencing across risk-
stratified lesions. A total of 22 skin excisions (11 classified as high grade in immunocom-
promised patients, 8 classified as low grade in otherwise healthy patients, and 3 as normal
skin) were used for detection of any non-human RNA. Reads were aligned to known viral
transcriptomes using our recently developed Microbiome Coverage Profiler. While approxi-
mately two-thirds of all samples tested positive for HPV gDNA, no skin sample had detectable
expression of HPV RNA. Instead, many were found to have expression of Human Endogenous
Retroviruses, Simian Virus 40, and Staphylococcus Prophages, while analysis of published
datasets of sequenced HeLa cells demonstrated numerous RNA reads for HPV. These results
suggest that either HPV does not participate in cSCC development, or facilitates cSCC initi-
ation without effecting tumor progression. The ability to monitor viral and prophage gene
expression in skin biopsies will provide insights into the interplay of host-pathogen
interactions, and the framework described herein can be used to analyze skin biopsies to
facilitate understanding in cases where pathogens are thought to contribute to disease
pathogenesis.
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Genetic drivers of basosquamous carcinoma

1 1 2 3 4 1 5
A Chiang , C Tan , K Rieger , R Cho , ALS Chang , JY Tang , A Oro and KY Sarin1 1 Stanford
University, Stanford, CA, 2 Stanford Dermatology, Stanford, CA, 3 University of California,
San Francisco, San Francisco, CA, 4 Stanford, Redwood City, CA and 5 Stanford Medicine,
Stanford, CA
Basosquamous carcinoma (BSC) is an aggressive skin neoplasm defined as containing his-
topathologic areas of basal cell carcinoma (BCC) and squamous cell carcinoma (SCC) with
transition zone of intermediate differentiation. While genetic alterations that drive BCC and
SCC development have been extensively studied, BSC has not been well-characterized and it
remains unclear whether it is genetically derived from BCC or SCC. This study investigates
genomic alterations of BSC to help elucidate derivation of these mixed tumors. We performed
targeted-sequencing of 1641 cancer genes in 20 BSCs from patients at Stanford Hospital and
Clinics. Comparing BSC samples (16 early, 4 advanced) to BCC samples (6 early, 10
advanced) and SCC samples (13 early, 39 advanced), we found that 70% of BSCs contained
PTCH1 mutations vs 50% BCC (p¼0.089) and 17% SCC (p < 0.001) implicating a common
genetic derivation between BSC and BCC. Interestingly, oncogenic SMO W535L (SMOM2)
mutation was not present in BSCs but detected in 25% BCC (p¼0.014). In addition, MYCN
mutations were detected in 20% BSC vs 19% BCC (p¼0.465) and 10% SCC (p¼0.116), and
PPP6C mutations were detected in 15% BSC vs 31% BCC (p¼0.137) and 4% SCC (p¼0.048).
TP53 was highly mutated in all tumors: BSC (70%), BCC (44%), SCC (62%). BSC samples also
harbored mutations enriched in SCC, including PIK3CA, KRAS, and RASA1, which may
contribute to squamatization of these tumors. This study demonstrates that BSC contains
driver mutations in PTCH1 at similar frequency to BCC supporting a common derivation of
BSC from BCC with secondary hits leading to squamatization. Lack of oncogenic mutations in
SMOM2 and presence of mutations in genes involved in RAS/MAPK signaling highlight some
genetic differences between BCC and BSC. Further studies are needed to elucidate sequential
genetic events involved in progression and squamatization of BSC tumors.
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Hedgehog signaling inhibitors fail to reduce merkel cell carcinoma viability

1 1 1 1 2 1 3
N Hill , T Carroll , J Williams , K Daily , T Gelb , A Coxon and I Brownell 1 National
Cancer Institute, Bethesda, MD, 2 NCI, NIH, Bethesda, MD and 3 Dermatology Branch,
National Cancer Institute, National Institutes of Health, Bethesda, MD
Merkel cell carcinoma (MCC) is a neuroendocrine skin cancer that predominantly occurs in
elderly and immunosuppressed populations. MCC is a rare but very aggressive cancer which
is in need of effective treatments for advanced disease. Aberrant activation of the Hedgehog
(Hh) pathway drives cancers such as basal cell carcinoma (BCC). Recently, staining for
Smoothened (SMO), a druggable mediator of Hh signaling, along with other proteins in the
Hh pathway were shown to be increased in MCC compared to normal skin and oral mucosa.
Therefore, we wanted to determine the effectiveness of treating MCC with Hh pathway
inhibitors. To test the validity of treating MCC with Hh pathway inhibitors, we analyzed
microarray data to compare the transcription of Hh pathway genes in MCC tumors to tumors
with Hh pathway gene activations known to drive tumorigenesis. In contrast to prior studies,
our MCC tumors did not show upregulation of Hh pathway genes. To further examine the role
of Hh signaling in MCC, we treated MCC cell lines with Hh pathway inhibitors and measured
changes in cell viability 48 hours post treatment. As expected, all the Hh inhibitors reduced
viability in a BCC cell line, but were unsuccessful at reducing MCC cell line viability.
Consistent with these findings, we identified a patient with locally advanced BCC who
developed MCC during treatment with the SMO inhibitor Vismodegib. Following termination
of Vismodegib, the MCC tumor showed significant regression. Taken together, our findings
indicate that activation of the Hh signaling pathway is not a driver for MCC, and Hh signaling
antagonists would not be an effective treatment for MCC tumors.
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Inherited cancer susceptibility mutations in individuals who develop high
frequency of basal cell carcinomas

HG Cho1, KY Kuo1, E Epstein2, JY Tang3 and KY Sarin3 1 Stanford University School of
Medicine, Stanford, CA, 2 Children’s Hospital Oakland Research Institute, Oakland, CA and
3 Stanford University, Stanford, CA
Germline mutations in PTCH1 and SUFU have been identified in a subset of individuals who
develop high frequency of basal cell carcinoma (BCC). However, the frequency and impor-
tance of germline mutations in other cancer susceptibility genes remain unknown. This study
aimed to characterize the frequency of germline mutations in 28 cancer-susceptibility genes
in patients with high numbers of BCCs. We recruited 46 patients without known diagnosis of
basal cell nevus syndrome who had six or more biopsy-proven BCCs during 2005-2015 at
Stanford Hospital and Clinics. This represented the top 5% of patients who had BCC
diagnoses during this time. Variants with less than 1% population frequency in Exome
Aggregation Consortium were evaluated for pathogenicity. Overall, the patients in this study
had an average age of 68.6 (std. dev 12.4) years and included 33 male and 13 female
Caucasians. Out of the 46 patients, 27 (58.7%) had a family history of non-melanoma skin
cancer, and the average age at first BCC was 40.9 years, with 9 (19.6%) patients developing
the first BCC at or before age of 30. A total of 7 (15.2%) patients harbored pathogenic mu-
tations in 6 genes, including APC, CHEK2, CDH1, PALB2, MSH2 and MUTYH. Additional 6
(13%) patients harbored likely pathogenic mutations in BRCA1, MSH2, PMS2, PALB2,
RAD51D, and STK11. A total of 16 (34.8%) patients had personal history of cancers,
including 4 melanoma, 4 prostate, 3 hematologic, 2 cutaneous lymphoma, 2 breast, 2
colorectal, 2 seminoma, 1 brain, and 1 paraganglioma. In this single-center study, the fre-
quency of germline mutations in cancer susceptibility genes, particularly those in DNA repair
pathways, was increased in individuals who developed high frequency of BCCs. Our data
support clinical screening of these high-risk patients with direction to appropriate centers for
genetic counseling when applicable.
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Epidemiologic and pathologic features of porocarcinoma

M Koh1, G Telang2, H Higgins2 and J Walker2 1 Alpert Medical School, Providence, RI and 2
Brown Dermatology, Providence, RI
Eccrine porocarcinoma (EPC) is a rare, malignant sweat gland tumor with reported rates of
recurrence and regional lymph node spread in 20-30% and distant metastasis in 10% of
cases. Recognition of the histologic features is challenging and specific pathologic features
correlate with risk of poor outcome. This single-center retrospective histologic review and
case series was performed to further elucidate epidemiologic and pathologic characteristics of
EPC. Pathology records from a tertiary referral center yielded 58 cases of EPC in 2000 to 2016.
Pathology reports and 52 cases’ histologic slides were analyzed by a dermatopathologist for
high-risk features (HRF; infiltrating margins, lymphovascular invasion, depth >7mm, and
mitoses >14 per field) associated with worse prognosis. The incidence of EPC increased over
the study period with 3 times more cases diagnosed in the last 4 years (2012-2015, n¼24)
than in the first 4 years (2000-2003, n¼7). Most cases were in the elderly (median age 78,
range 40-93 yrs) and 50% were on the head and neck. The majority of tumors occurred in
males (M:F 1.4:1) and 59% of individuals had a history of at least 1 other type of skin cancer.
Twenty tumors (38%) had 1 HRF, 4 had 2 HRF, and 1 tumor had 3 HRF. The most common
HRF was infiltrating border (n¼16) followed by depth >7mm (n¼9). Two cases had mitoses
>14/hpf and 4 had lymphovascular invasion. Individuals �78 years old were more likely to
have �1 HRF (relative risk (RR) 2.38, 95% CI 1.2-4.7). Clear cell differentiation was also
associated with �1 HRF (RR 1.94, CI 1.2-3.2). None of the EPC cases were recurrent and one
was metastatic. In this single-center retrospective review of 58 EPC cases, the incidence of
EPC appears to be rising, but the majority of tumors (52%) do not exhibit any of the four
factors associated with poor outcome. Further research to confirm low rates of regional
recurrence and metastasis in the tumors lacking high-risk features will aid with clinical risk
stratification and prognostication.
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Fisetin/RSK2 complex augments its interaction with YB-1: Inhibition of
YB-1/RSK signaling is independent of ERK suppression in chemoresistant
melanoma cells

DN Syed1, S Fastener1, M Sechi2 and H Mukhtar1 1 UW-Madison, Madison, WI and 2
University of Sassari, Sassari, Italy
The growth inhibitory of the novel dietary polyphenol fisetin is well established in various
tumor models. Defining the precise mechanism of action of fisetin has been somewhat
difficult, given the multiplicity of its targets. Moreover, identification of signaling pathways
that drive growth and survival of melanoma cells is critical to improved prognosis of the
disease. We showed that YB-1 expression promotes epithelial-to-mesenchymal transition
and silencing of YB-1 decreased cell proliferation and invasion. The p90 ribosomal S6
kinase (RSK), an important effector of ERK phosphorylates and activates YB-1 to drive
melanoma growth. Treatment of monolayer and 3-D melanoma cell cultures with fisetin
resulted in suppression of mRNA levels and dephosphorylation of YB-1 at Ser102 residue.
Fisetin repressed mesenchymal markers and decreased protein expression of matrix-
metalloproteinases. Studies in cell-based and cell-free systems demonstrated that fisetin binds
to RSK and inhibits its activity. Binding evaluation for RSK isosforms indicated stronger
interaction for RSK2 than RSK1. Competition assays performed to monitor binding responses
demonstrated that YB-1 and RSK2 do not compete with each other rather binding of fisetin to
RSK2 promotes its binding to YB-1. Fisetin-induced downregulation of YB-1/RSK signaling,
independent of its effect on ERK signaling was associated with decreased MDR1 levels. In
contrast to BRAF-inhibitor vemurafenib, fisetin induced a biphasic response where an
increase in ERK phosphorylation preceded decreased ERK activity. Notably, comparative
studies showed similar efficacy of fisetin and vemurafenib in inhibiting melanoma growth
albeit through divergent regulation of ERK signaling. Our studies provide insight into addi-
tional modes of regulation through which fisetin inhibits melanoma growth and offers
compelling evidence of its potential therapeutic efficacy against disease progression.
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Basal cell carcinoma cancer stem cells promote immune evasion

S Lanfredini, K Powel, J Gore and G Patel Cardiff University, Cardiff, United Kingdom
Basal cell carcinoma (BCC), the commonest worldwide cancer, is increasing at a rate of 30%
per decade. In addition to meeting this demand, there also remains a need for new treatments
owing to the increasing incidence of BCC in younger individuals for whom disfiguring facial
surgery is less acceptable. To date multiple lines of evidence support the potential of the
immune response to clear BCC. We recently defined BCC cancer stem cells by expression of
the immuno-regulatory cell surface protein CD200. In all cases of BCC CD200 expression
was observed in a small population of cells (0.05-3.96%, n¼56). We hypothesised that
CD200 expression in BCC may contribute to cancer immune evasion. Similar to SCC there is
a brisk immune response to BCC (CD45+ cells ¼ 13.81+/-10.84%), which when charac-
terised by immunofluorescence and flow cytometry in contrast to SCC, BCC revealed a near
absence of NK cells (0.13+/-0.2%, n¼25) despite the presence of circulating NK cells (9.1+/-
9.3%, n¼5). Analysis of NK cells after co-culture with CD200+ or CD200- tumour cells
showed that CD200 expression was associated with reduced CD107a membrane expression
by flow cytometry and elispot interferon gamma release. To test if CD200 expressing BCC
cells inhibit NK cells, we co-cultured primary human BCC colonies in the presence of an anti-
CD200 blocking antibody (research only). Blocking CD200 signalling restored NK cell
activity, CD107a membrane expression and interferon gamma release, and resulted in BCC
colony killing (p < 0.01). These findings support the use of etoposide in our in-vivo BCC
xenograft model to kill residual NK cells that might hinder BCC growth from cell suspension
while growth is being established. In conclusion, further studies are required to determine if
the relatively small CD200+ BCC cancer stem cell enriched population is sufficient to
moderate the BCC immune environment and so promote evasion.
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Regulation of endothelial cell proliferation of infantile hemangioma through
mTORC2 and FOXO1 signaling pathways

J Byun1, H Kim1, H Ahn1, H Park2 and H Chung3 1 Inha University School of Medicine,
Incheon, Republic of Korea, 2 Hypoxia-related Disease Research Center and Department of
Microbiology, Inha University School of Medicine, Inha University, Incheon, Republic of
Korea and 3 Departments of Plastic and Reconstructive Surgery, Kyungpook National
University Hospital, Kyungpook National University School of Medicine, Dae gu, Republic of
Korea
Infantile hemangioma (IH), the most common vascular tumor in infants, is characterized by
during the first weeks to months of a child’s life, followed by a spontaneous involution over 10
years. Although benign, some IHs cause deformation and destruction of features or endanger
life. Propranolol, a nonselective b-adrenergic receptor (bAR) has proved efficacious for
problematic IH. Recent in vitro and in vivo studies show that rapamycin, an mTOR
(mammalian target of Rapamycin) inhibitor, reduces the self-renewal capacity of the
hemangioma stem cells, diminishes differentiation potential, and inhibits the vasculogenic
activity of these cells. mTOR functions in two distinct complexes, mTORC1 and mTORC2,
and little is known regarding the relative contribution of mTORC1 versus mTORC2 in
vascular endothelial cells. The aim of this study was to assess the role of rapamycin-insen-
sitive companion of mTOR (Rictor) and FOXO1 in control of infantile hemangioma prolif-
eration and cell signaling mechanism. Rapamycin inhibited proliferation of endothelial cells
of infantile hemangioma and increased level of FOXO1. We found that FOXO1 ablation
inhibited rapamycin effects on endothelial cell proliferation in vitro. Our results showed that
increased FOXO1 expression down-regulated phosphorylation of Akt and S6 pathway by
which IH cell growth and proliferation were greatly suppressed. The role and mechanism of
FOXO1 in IH were assessed by western blotting and real time PCR. Taken together, these data
indicate that mTORC2 and FOXO1 are significant for VEGF-mediated IH cell proliferation.
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36g stimulates tumor-associated macrophages to recruit IL-17 producing cells
in cutaneous squamous cell carcinoma

Y Sato1, T Fujimura1, K Tanita1, C Lyu1, T Yamauchi1 and S Aiba2 1 Tohoku University
Graduate School of Medicine, Sendai, Japan and 2 Department of Dermatology Tohoku
University Graduate School of Medicine, Sendai, Japan
Tumor-associated macrophages (TAMs) compose immunosuppressive cancer stroma by
various pathways. As we previously reported, TAMs produce specific chemokines by the
stimulation of stromal factors of each species skin cancer. On the other hands, recent report
suggested the significance of IL-17 signals on the carcinogenesis of cutaneous squamous cell
carcinomas (cSCC). The purpose of this study is to investigate the possible mechanisms of
carcinogenesis for cSCC, focusing on the crosstalk of keratinocytes and TAMs. First, we
employed immunohistochemical (IHC) staining for IL-36g and IL-36R in the lesional skin
from 10 cases of cSCC and nevus pigmentosus (NP). The expression of IL-36g is prominent in
cSCC, though IL-36R expressing cells were detected in both cSCC and NP. To determine the
IL-36R expression cells, we conducted double immunofluorescence staining of cryosections
with combinations of antibodies against IL-36R and CD163, or CD1a. The expression of
IL-36R was detected on CD163 macrophages, whereas few CD1a+ cells that co-expressed
IL-36R. To explore the effects of IL-36g on CD163+ macrophages, we generated CD163+
macrophages from CD14+ PBMC, and stimulated by IL-36g, leading the augmentation of
mRNA expression of CCL19 and CCL20. Indeed, IHC staining for IL-17 and IL-17R revealed
that IL-17 producing cells were detected in adjacent to CD163+ TAMs detected areas of
cSCC. Moreover, both keratinocytes and tumor cells strongly expressed IL-17R in the lesional
skin of cSCC. Our finding suggested the significance of the crosstalk of keratinocytes and
TAMs for the carcinogenesis of cSCC.
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Strong sunshine in Okinawa, the southernmost of Japan, can contribute to the
survival of HTLV-I infected cells through the induction of Tax and PD-L1
expression

T Miyagi, K Takahashi, Y Takahashi, H Fujii and Y Tanaka Graduate School of Medicine,
University of the Ryukyus, Nishihara-cho, Japan
Human T cell leukemia virus type-I (HTLV-I) is the causal virus for adult T cell leukemia (ATL)
and HTLV-I-related myelopathy (HAM), however, it takes several decades to develop ATL after
the initial infection. The HTLV-I infected and transformed cells need to escape from the host
immune surveillance for extended periods. In Okinawa islands located at the southernmost of
Japan, the incidence rate of ATL is more than twice as high as other areas of Japan. Besides,
the amounts of UV-B irradiation in Okinawa are about twice as much as any other areas of
Japan throughout the year. We consider that some sort of environmental factors, including UV
exposure, can contribute to the oncogenic process of ATL through the survival of HTLV-I
infected cells. In this study, we confirmed that PGE2 secreted by keratinocytes after the
exposure to UV-B could induce the expression of HTLV-I Tax antigen and also co-inhibitory
molecule:PD-L1, in HTLV-I infected T cells. The supernatants of HaCaT cells after UV-B
(50J/㎡) irradiation enhanced the expression of Tax and PD-L1 in CD4 positive T cells
transformed by HTLV-I. We also confirmed that PGE2 (14nM) alone could enhance the
expression of Tax and PD-L1, and that these enhancements were completely blocked by the
specific EP4 antagonist: L-161,982, in those cells. From these results, we consider that
the sustained UVB exposure can contribute to the survival of HTLV-I infected T cells through
the activation of HTLV-I Tax and the induction of co-inhibitory molecules. We think that
strong sunshine against HTLV-I carrier persons in the subtropical area can promote and result
in the development of ATL.
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The genomic landscape of sebaceous cell carcinoma

RJ Cho1, K McMullen1, D Solomon2, S Benz3, J Golovato3, B Goode2 and JP North1 1 UCSF
Department of Dermatology, San Francisco, CA, 2 UCSF Department of Pathology, San
Francisco, CA and 3 Nantomics, Inc., Santa Cruz, CA
Sebaceous carcinomas (SCAs) represent cutaneous malignancies presumably arising from
somatically mutated sebocytes. Although rare, SCA incidence is rising, posing substantial risk
for incurable metastasis. SCAs develop more freqeuntly in the context of the DNA repair
deficiency Muir-Torre syndrome but also arise sporadically on sun-exposed ocular and facial
skin. Unfortunately, the somatic mutations driving SCAs are poorly understood, limiting tar-
geted and immunotherapeutic approaches to treatment. We whole-exome sequenced 25
SCAs not known to arise in the context of Muir-Torre syndrome. We discovered that the
mutational profile of SCAs strikingly parallels that of squamous cell carcinoma rather than
basal cell carcinoma, including HRAS, FAT1, or diverse NOTCH receptor mutations in 87%
of cases. We also report novel inactivating aberrations in the UBR5 ubiquitin ligase in 28% of
our cases. These similarities in driver genes suggest that SCAs and squamous malignancies
share an epigenetic identity, a conclusion we validated by RNA sequencing of a subset of
tumors. Thus we posit SCAs may share therapeutic vulnerabilities and a possible cell of origin
with squamous cell carcinomas. Our data additionally reveals a sharp, bimodal delineation in
the mutational signatures of SCAs. While most SCAs are predominated by UV mutations,
somatic MSH2 mutations arising in 18% of our cohort apparently caused a 12-fold higher
non-UV mutational load, strongly elevating this subset for consideration in immunothera-
peutic interventions. Therefore our data establishes MSH2 status in SCAs as an important,
easily assessed variable in guiding clinical treatment.
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SATB1 overexpression defines a subtype of cutaneous CD30+
lymphoproliferative disorders associated with Th17 cytokine profile

J Sun1, S Yi1, P Tu1, M Kadin2 and Y Wang1 1 Department of Dermatology and Venerology,
Peking University First Hospital, Beijing, China and 2 Department of Dermatology, Boston
University and Roger Williams Medical Center, Providence, RI
Cutaneous CD30+ lymphoproliferative disorder (CD30+LPD), including lymphomatoid
papulosis (LyP) and primary cutaneous anaplastic large-cell lymphoma (PCALCL), comprises
the second most common group of cutaneous T cell lymphoma. Previously, we reported
SATB1 overexpression in CD30+ anaplastic T cells in most CD30+LPDs, and identified a
SATB1-p21 axis promoting malignant T-cell proliferation. Although a master regulator of
malignant behavior of CD30+ T cells, SATB1 was negative in a portion of CD30+LPDs. Here,
with extended sample size, we detected SATB1 expression in 14 of 15 (93.3%) LyP cases, and
in 22 of 40 (55%) PCALCL cases. We then analyzed the phenotypic and molecular differences
between the two groups of PCALCLs based on SATB1 expression. Integrating results from
RNA-seq, immunohistochemistry, and clinical-pathological parameters, we determined that
(1) Th17 pathways are overexpressed by anaplastic cells in SATB1+ cases, including IL-17,
IL-6, IL-23A, IL-22, and STAT3; (2) There was more prominent epidermal hyperplasia and
granulocytic infiltration in SATB1+ cases, consistent with the Th17 cytokine-induced histo-
logical changes; (3) SATB1+ cases showed a higher response rate to methotrexate and
interferon treatments; (4) SATB1 regulated malignant T cell phenotype by repressing Th1
related genes and up-regulating Th17 related genes. Taken together, SATB1 overexpression
defines a subtype of CD30+LPDs with distinctive pathobiology. Th17 pathway might there-
fore serve as a therapeutic target in patients with SATB1 positive CD30+ LPDs.
S20 Journal of Investigative Dermatology (2017), Volume 137
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Oncogenic reprogramming of human primary melanocytes into potent tumor
initiating cells

F Li, X Liu and C Li Duke University Medical Center, Durham, NC
Cancer stem cells have been implicated in melanoma development and treatment. However,
their origin and biological properties are still not well understood. Here we report that a
cocktail of four genetic factors— myc, ras, dominant negative p53, and Oct-4—could induce
oncogenic transformation of primary human melanocytes rapidly and efficiently. The trans-
formed cells showed unlimited self-renewal ability with robust expression of telomerase
activities. In addition, they expressed typical cancer stem cell markers such as CD133, CD15,
and ALDH. They also exhibited with extraordinary strong tumor-initiating ability — trans-
plantation of as few as 100 of the transformed cells into nude mice induced xenograft tumor
formation. We believe the induced melanoma stem cells will be useful in studying molecular
mechanisms involved in melanomagenesis and melanoma treatment.
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K-RAS oncogene activation is regulated by a snoRNA/SNARE protein axis that
controls its subcellular transport

Y Che1, Z Siprashvili2, J Kovalski1 and PA Khavari3 1 Stanford University, Stanford, CA, 2
Stanford University School of Medicine, Stanford, CA and 3 Stanford University School of
Medicine; VA Palo Alto, Stanford, CA
Constitutively active RAS oncogene signaling is a critical driver of human cancer, but the high
substrate affinity of GTPases and an incomplete understanding surrounding the mechanisms of
RAS activation make them intractable therapeutic targets. We recently discovered that K-RAS
directly binds sister small nucleolar RNAs SNORD50A/B. Toelucidate the role of SNORD50A/B
on K-RAS activation, we generated SNORD50A/B knockout cancer cell lines and labeled
vicinal protein interactors of K-RAS using BioID, amethod that uses a promiscuous biotin ligase
to label proximal proteins for purification and subsequent identification by mass spectrometry.
In the absence of SNORD50A/B, K-RAS gains 22 protein interactors. These interactors are
enriched for a SNARE vesicular transport pathway comprised of SNAP23, SNAP29, andVAMP3
previously unknown to interact with K-RAS. We confirmed SNARE protein interactions with
K-RASby farwestern blotting andproximity ligation assay (PLA). RNAcompetition FarWesterns
between K-RAS and SNARE proteins revealed that SNORD50A/B is sufficient to competitively
inhibit SNARE binding. Crosslinking and immuoprecipitation assays in different subcellular
fractions of endogenous K-RAS reveal SNORD50A/B binding in endomembrane compart-
ments. Using high resolution confocalmicroscopy and immunoblotting of K-RAS in subcellular
fractions, we find that SNAP23, SNAP29, and VAMP3 are responsible for shuttling K-RAS from
endomembrane compartmentswhere it is inactive to the plasmamembrane where it can signal
downstream.We find that interactions between K-RAS and SNAP23/SNAP29/VAMP3 occur in
human cancer by PLA in tissue sections. In mouse subcutaneous injections, knockout of
SNAP23, SNAP29, and VAMP3 significantly abates K-RAS-driven tumor growth.These data
reveal a previously unknown step inK-RAS activation through vesicular trafficking, and indicate
that SNORD50A/B snoRNAs act as tumor suppressors by competitively inhibiting K-RAS
transport to the plasma membrane.
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Complement components C3 and complement factor B promote growth of
cutaneous squamous cell carcinoma

P Riihilä1, L Nissinen1, M Farshchian1, M Kallajoki1, A Kivisaari1, S Meri2, R Grénman1,
S Peltonen1, J Peltonen1, T Pihlajaniemi3, R Heljasvaara3 and V Kähäri1 1 University of Turku,
Turku, Finland, 2 University of Helsinki, Helsinki, Finland and 3 University of Oulu, Oulu,
Finland
Cutaneous squamous cell carcinoma (cSCC) is one of the most common metastatic skin
cancers with increasing incidence. We examined the role of complement components C3
and complement factor B (CFB) in the growth of cSCC. Analysis of cSCC cell lines (n¼8) and
normal human epidermal keratinocytes (n¼11) with quantitative real-time PCR and western
blotting revealed upregulation of C3 and CFB expression in cSCC cells. Immunohistochem-
ical staining revealed stronger tumor cell specific labeling for C3 and CFB in invasive cSCCs
(n¼71) and recessive dystrophic epidermolysis bullosaeassociated cSCCs (n¼11) than in
cSCC in situ (n¼69), actinic keratoses (n¼63) and normal skin (n¼5). Significant upregulation
of C3 and CFB mRNA expression was noted in chemically induced mouse skin cSCCs,
compared to benign papillomas, hyperplastic skin, and normal skin. The expression of C3 and
CFB was higher in aggressive Ha-ras-transformed cell line (RT3) than in less tumorigenic
HaCaT cell lines (HaCaT, A5, II-4). Knockdown of C3 and CFB expression inhibited migration
and proliferation of cSCC cells and resulted in potent inhibition of ERK1/2 activation.
Knockdown of C3 and CFB markedly inhibited growth of human cSCC xenograft tumors
in vivo. These results provide evidence for the role of C3 and CFB in the development of cSCC
and identify them as biomarkers and potential therapeutic targets in this metastatic skin
cancer.
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Breaking down barriers: Defining the role of EphA2 in building epidermal tight
junctions in cancer

C Cable, S Getsios and B Perez White Northwestern University, Chicago, IL
Cutaneous squamous cell carcinoma (cSCC) has a high incidence and potential to metasta-
size. Metastatic capacity increases as epithelial adhesiveness declines which is hallmarked by
a decrease in epithelial adhesion proteins, including those in tight junctions (TJs). Largely, the
mechanisms supporting TJs in the epidermis or skin diseases are unknown. We have previ-
ously uncovered a positive role for EphA2 in epidermal TJ formation and function in primary
normal human epidermal keratinocytes (NHEKs). Due to the negative impact loss of EphA2
had on TJs, we asked if EphA2 also had a role in maintaining these structures in cSCC. To
consider this possibility, we interrogated microarray data comparing normal skin-, cSCC
primary site-, and cSCC metastatic site-derived cell lines from patients (GSE66359), and
found a significant loss in EphA2 in the metastatic cell lines. Taken together with our prior
work, these data led us to hypothesize that loss of EphA2 signaling induces TJ catastrophe
thereby disrupting cellular adhesion and contributing to cSCC progression. To get a broad
view of EphA2 interactors in cSCC, we performed biotin-identification proteomics in the
human cSCC line, SCC12F. KEGG bioinformatics analysis uncovered that, similar to NHEKs,
TJs were a top-represented pathway. SCC12F cells had slightly decreased levels of EphA2,
compared to NHEKs, but differed in activation state. SCC12F had increased levels of EphA2
phospho-serine 897, which was associated with enhanced Akt phosphorylation. SCC12F also
had decreased expression of occludin and claudin-1 that was further reduced following
lentiviral knockdown of EphA2 (SCC12F-shEphA2). Visualization of TJs by immunofluores-
cence showed a morphology defect in SCC12F-shEphA2 as occludin and claudin-1 did not
form a continuous, junctional network. These data indicate that EphA2 has a positive function
in maintaining TJs in normal and cancerous states in the epidermis, and may prove useful as a
therapeutic target to enhance TJs and increase epidermal integrity.
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Novel mouse model of skin aging: Expression of CCN1 in dermal fibroblasts
drives dermal aging and promotes skin cancer development

T Quan, Z Qin, JJ Voorhees and GJ Fisher Dermatology, Univ. of Michigan, Ann Arbor, MI
Major characteristics of aged human skin include thinning, and fragility. These features are
largely attributable to fragmentation and loss of dermal collagen fibrils (COL), the main
structural component of skin. The matricellular protein CCN1 is substantially elevated in aged
human skin. CCN1 is predominantly expressed by dermal fibroblasts, and elevated CCN1
reduces production of COL, and increases expression of COL-degrading matrix metal-
loproteinases (MMPs). Thus, we tested the hypothesis that elevated CCN1 is a key mediator of
human dermal aging by generating transgenic mice with enhanced expression of CCN1 in
dermal fibroblasts (CCN1tg). CCN1tg exhibit significantly accelerated dermal aging, char-
acterized by thinning and fragmentation of COL, thus mimicking aged human skin. Dermal
thickness and COL density were reduced 43% (n¼6, p < 0.05), and 67% (n¼6, p < 0.05),
respectively. Type I collagen mRNA and protein were reduced 52% and 64% (n¼6, p< 0.05),
respectively. In addition, multiple MMPs, including MMP-9, -10, -13, -24, and -27, were
significantly elevated. TGF-b pathway is the major regulator of COL homeostasis. Impairment
of this pathway down-regulates COL production and up-regulates MMP levels. In CCN1tg
dermal fibroblasts, type II TGF-b receptor was reduced 67% (n¼3, p < 0.05) and activation of
downstream effector Smad3 was reduced 73% (n¼3, p < 0.05). This impairment of TGF-b
signaling mimics a key mechanism that drives dermal atrophy in aged human skin. Finally,
CCN1tg displayed a high propensity for skin tumor formation elicited by two-stage (initiation
followed by promotion) carcinogenesis protocol. Multiple tumors formed (10 tumors per
mouse) after only 6 weeks of promotion. In contrast, no tumors formed in non-transgenic
littermates. Our CCN1tg model mimics many of the features of aged human dermis, and
thereby provides a powerful platform for advancing understanding of the biology of skin aging
and age-related skin cancer development.
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The SNORD86 small non-coding RNA binds and regulates Rac1

1 1 1 1 2
E Rios , A Bhaduri , Z Siprashvili , B Zarnegar and PA Khavari 1 Stanford University School
of Medicine, Stanford, CA and 2 Stanford University School of Medicine; VA Palo Alto,
Stanford, CA
Small non-coding RNAs (95%) of small epidermal RNAs, with SNORD86 the most dynam-
ically regulated snoRNA during differentiation. To identify putative protein binders of
SNORD86 we hybridized it to high density protein microarrays containing 9200 recombinant
proteins spotted in duplicate and found that it interacted most highly with Ras family
GTPases, with strongest binding to Rac1, a key regulator of keratinocyte biology. SNORD86
binding to Rac1 was confirmed by both electromobility shift assays as well as CLIP-qPCR.
SNORD86 depletion in keratinocytes strongly induced Rac1 activation, as measured by both
Rac1-GTP pull down assays and by flow cytometry using Rac-GTP specific antibodies.
SNORD86-depleted keratinocytes demonstrated similar phenotypes as keratinocytes
expressing the active Rac1 G12V mutant, including diminished ability to migrate and adhere,
as well as cell cycle arrest. To study how SNORD86 modulates Rac1, we examined the
vicinal protein interactome of Rac1 in either control or SNORD86-depleted keratinocytes that
expressed BirA biotin ligase-Rac1 fusion proteins. SNORD86 snoRNA blocked Rac1 binding
to known Rac1 activators and downstream Rac1 targets. In contrast, SNORD86 enhanced
Rac1 binding to its known negative regulators, including RhoGDI, a Rac1 GDP disassociation
inhibitor and regulator of membrane targeting. In this setting, SNORD86 controlled the
targeting of Rac1 to cellular membranes. These data indicate that SNORD86 is a new
essential regulator of Rac1 by modulating its protein interactome and subcellular localization
and thus expand the role of snoRNAs as modifiers of Ras family GTPases.
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Mutational landscape of highly malignant recessive dystrophic epidermolysis
bullosa-associated squamous cell carcinoma

R Cho1, L Alexandrov2, M Jonkman3, J McGrath4, A Hovnanian5, J Bauer6,
L Bruckner-Tuderman7, K Tsai8 and A South9 1 University of California, San Francisco, San
Francisco, CA, 2 RDEB SCC Sequencing Consortium, Los Alamos, NM, 3 RDEB SCC
Sequencing Consortium, Grognigen, Netherlands, 4 RDEB SCC Sequencing Consortium,
London, United Kingdom, 5 RDEB SCC Sequencing Consortium, Paris, France, 6 EBHouse
Austria, Salzburg, Austria, 7 RDEB SCC Sequencing Consortium, Freiburg, Germany, 8
RDEB SCC Sequencing Consortium, Tampa, FL and 9 TJU, Philadelphia, PA
Recessive dystrophic epidermolysis bullosa (RDEB) is an inherited skin disorder caused by
mutations in COL7A1. Mortality in the second and third decade of life is a direct result of
highly malignant cutaneous squamous cell carcinoma (SCC). Here we use exome-level DNA
sequencing and RNA sequencing to determine the genetic landscape of RDEB-associated
SCC. We define a somatic mutation rate in RDEB SCC tumors similar to visceral SCC but
lower than UV-induced SCC (average 8.6 per Mb of DNA compared with >50/ Mb). TP53,
NOTCH1, FAT1, HRAS, ARID2, KMT2B and NFE2L2, were significantly mutated and in
common with head and neck SCC (HNSCC). Mutation signature analysis shows that RDEB
SCC tumors are characterized by equal contribution of UV, APOBEC and CLOCK-like
mutational processes. Presence of APOBEC mutation signatures suggests a role for increased
immune surveillance yet this is not associated with HpV infection. Indeed, presence of
CDKN2A and absence of PI3KCA mutations in RDEB SCC is in keeping with HpV negative
tumors and mutation analysis of tobacco signature negative- and HpV negative- HNSCC also
show a high proportion of APOBEC mutation signature. RNA sequencing and unsupervised
clustering analysis demonstrate RDEB SCC are similar to “basal-like” HNSCC and show an
increase in expression of APOBEC subunit genes. Our data define the genetic landscape in
RDEB SCC and show that these tumors share considerable similarity with HNSCC. Overall
our study opens new avenues for biological characterization and exploration of therapies for
this devastating cancer.
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RNA-protein interaction detection (RaPID) in living cells uncovers
post-transcriptional regulation in carcinogenesis

M Ramanathan1, K Majzoub1, J Roth1, H Gai1, T Palmer1, J Carette1 and PA Khavari2

1 Stanford University, Stanford, CA and 2 Stanford University School of Medicine; VA
Palo Alto, Stanford, CA
RNA-Protein interactions are critical to cellular function. The discovery of noncoding RNA
such as TINCR and ANCR highlighted the role of RNA-mediated regulation in differentiation
and development of epidermal tissue. Sequencing technology has enabled discovery of
several classes of RNA, which mediate their function through interaction with proteins.
However, discovery of RNA-protein interactions has lagged due to current technologies,
which are technically challenging and expensive. Here we describe a new method, RNA-
Protein Interaction Detection (RaPID), which directly labels proteins binding a given RNA
motif in living cells with increased specificity, speed and reduced cell requirement. In breast
cancer patients, RNAs bearing SM1v1 motif were downregulated in patients with advanced
tumors but the cognate binding protein was unknown. Using RaPID, we discovered RC3H1
an RNA decay protein is the binding partner of the motif. Based on TCGA data analysis,
RC3H1 was shown to be upregulated in breast cancer and leads to abnormal post-tran-
scriptional regulation of RNAs with SM1v1 motif. Disrupting RC3H1-SM1v1 interaction offers
a potential therapeutic target to disrupt carcinogenesis. We further went on to demonstrate
the utility of RaPID in understanding genetic disorders as well as uncover ZIKA viral RNA host
protein interactions. This demonstrates the wide utility of RaPID to identify, validate and study
RNA-protein interactions in pathological processes.
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Analysis of the prevalence of fusion oncogenes in cutaneous angiosarcoma

1 2 3 3 1 1
M Jinnin , N Shimozono , Y Amoh , M Masuzawa , M Masuzawa , S Fukushima and H Ihn4

1 Kumamoto University, Kumamoto, Japan, 2 Researcher, Kumamoto, Japan, 3 Department
of Dermatology, Kitasato University, Sagamihara, Japan and 4 Dermatology, Kumamoto
Univ, Kumamoto, Japan
Angiosarcoma is a malignant vascular tumor originating from endothelial cells of blood or
lymphatic vessels. Cutaneous angiosarcoma usually arises on the scalp of elderly people, and
rapidly metastasizes to lung, liver or lymph nodes. Although surgery and radiotherapy along
with several agents including paclitaxel, docetaxel, gemcitabine, bevacizumab and sorafenib
have been utilized for angiosarcoma, this tumor is basically resistant to such standard
treatments, and usually difficult to achieve complete remission. Thus, its five-year survival
rate is approximately 20%, and angiosarcoma is known as one of the tumors with the poorest
prognosis. It is urgent to clarify its malignant characteristics and to develop new therapeutic
strategies. So far, several tumor-related mutations (e.g. in TP53 or KDR) have been reported in
angiosarcoma. Although some of these changes seem to be functional, they are not found in
all patients, and the mechanism by which they contribute to tumorigenesis is unclear. In
addition, the detection of 11 fusion genes, including EWSR1-ATF1 or CEP85L/ROS1, has been
reported in angiosarcoma, although these were seen in single cases, and were not specific to
angiosarcoma. Fusion genes are also reported in epithelioid hemangioendothelioma.
Recently, we firstly reported the presence of novel NUP160-SLC43A3 fusion gene in cuta-
neous angiosarcoma. In the present study, we determined the prevalence of 11 fusion genes
as well as 2 gene mutations in 25 Japanese cutaneous angiosarcoma patients. We found that
NUP160-SLC43A3 was the most frequent among them. Further studies about the fusion gene
in angiosarcoma may lead to a better understanding of the pathogenesis, new diagnostic
methods, and new targeted cancer therapies.
125

RNA sequencing of squamous cell carcinoma in situ and epidermis identifies
early drivers of carcinogenesis

B Capell, V Parekh, C O’Day, C Attilasoy, E Shim, Q Zheng and J Seykora U. Pennsylvania,
Philadelphia, PA
Cutaneous squamous cell carcinoma (cSCC) is the second most common form of cancer and
typically derives from squamous cell carcinoma in situ (SCCIS). Molecular events driving
SCCIS formation in sun-damaged epidermis (SDE) remain unclear. To identify genes and
pathways associated with the progression from SDE to SCCIS, we performed RNA-sequencing
based expression analysis of three paired samples of SCCIS and adjacent SDE. Total RNAwas
isolated from laser-capture microdissected tissue samples from formalin-fixed paraffin
embedded (FFPE) patient biopsies. RNA-seq libraries were generated using NuGEN Ovation
FFPE Library System and sequenced on an Illumina platform. Sequencing reads were mapped
using STAR aligner and further analyzed using KimLabIDV and GraphPad Prism 7 statistical
software. Hierarchical cluster analysis separated the SDE and SCCIS samples into two distinct
groups, with a heatmap showing unique gene expression signatures. Approximately 126
genes were found to be differentially expressed between SDE and SCCIS in a statistically
significant manner (fold change>2, pNOTCH1 greater than 20-fold in SCCIS. Similarly,
transglutaminase (TGM3) and fillagrin (FLG) levels were 20- to 50-fold higher in SDE than
SCCIS. In contrast, KRT6A and KRT17 were upregulated 50-fold in SCCIS as compared to
SDE. Multiple fatty acid biosynthesis genes such as ACOT2 and TECR were upregulated more
than 25-fold in SCCIS. Pathway analysis of the top 500 differentially expressed genes showed
356 genes with cancer association and 129 genes associated with cellular growth and pro-
liferation. Genes associated with the Wnt/b-catenin, TGFb and PI3/AKT pathways were also
differentially expressed. These data provide insights regarding genes that can be utilized to
study the development of SCCIS and may serve as therapeutic targets for topical agents.
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Potential pro-proliferative role of polo-like kinase 4 in cutaneous T-cell
lymphoma

M Nihal1, CK Singh1, GS Wood2 and N Ahmad2 1 University of Wisconsin, Madison, WI and
2 University of Wisconsin & VA Hospital, Madison, WI
Cutaneous T-cell lymphomas (CTCLs) represent a clinico-pathologically heterogeneous group
of non-Hodgkin lymphomas, encompassing multiple variants. While a number of treatment
options are available for the treatment of CTCLs, no therapy has shown a survival benefit.
Thus, it is important to identify new molecular targets and targeted-therapies for CTCL-
management. Polo-like kinase (PLKs) family of the serine/threonine kinases, which play
important roles in cell cycle regulation. We have earlier shown a potential role of PLK1 in
CTCL. Expanding on similar theme, in this study, we determined the role and functional
significance of PLK4 in CTCL. PLK4 has been shown to play an important role in centriole
duplication, which is a tightly orchestrated process during cell division; and errors in centriole
number and structure are known to be associated with carcinogenesis. Employing a number
of CTCL cell lines (HH, Hut78, SZ4 and MyLa) and normal human T-lymphocytes, we
determined the expression profile of PLK4 at mRNA and protein levels. Our data demon-
strated that PLK4 is overexpressed, both at mRNA and protein levels in multiple CTCL cell
lines, when compared to the normal T-lymphocytes. To further access the role of PLK4 in
CTCL, we determined the effects of a high affinity, selective, and reversible small molecule
PLK4 inhibitor, centrinone-B, on CTCL cell lines. Our data demonstrated that centrinone-B
treatment resulted in a significant decrease cell growth and viability in multiple human CTCL
cell lines. Further, centrinone-B mediated PLK4 inhibition caused a significant G1 phase cell
cycle arrest and induction of apoptosis in CTCL cells. Our data suggest that PLK4 has a pro-
proliferative role in CTCL. Additional studies are ongoing/planned in our laboratory to
determine the functional, mechanistic and clinical significance of PLK4 in CTCL.
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UV-signature mutations in the nuclear pore complex are elevated in squamous
cell carcinoma in situ and adjacent epidermis

S Prouty, Q Zheng, V Anagnos, A Chen, P Barriera, H Bashir, M Pack, M Capelson, E Grice
and J Seykora U. Pennsylvania, Philadelphia, PA
To identify genomic mutations that promote the early stages of UV-induced carcinogenesis,
we performed whole exome sequencing on 10 paired libraries derived from laser-captured
micro-dissected squamous cell carcinoma in situ (SCCIS) and adjacent epidermis. Prior work
has shown that the nuclear pore complex (NPC) plays a key role in maintaining genomic
stability in yeast and xenopus. However, the role of the NPC in maintaining genomic stability
in mammalian cells, especially during carcinogenesis, remains unclear. Sequence data from
the 10 paired libraries were analyzed using a customized software package to identify UV-
signature single/double nucleotide variations, deletions, and splice variants. High quality
sequence data with a Phred score of >30 was obtained for all libraries. The NUP genes, 28
genes that form the NPC, demonstrated a high frequency of disruptive mutations which
could impact protein structure and stability. No analogous mutations were found in a 4505
genes which included many “housekeeping” genes such as GAPDH, B2M, PGK1 and
PP1A. Analysis of the SCCIS libraries demonstrated 81 mutations in NUP proteins with
10 mutations in the core NUP 107-160 sub-complex. In SCCIS, the mean allele frequency
(MAP) for the NUP 107-160 subcomplex mutations was 49.5%. Epidermal libraries
demonstrated 6 mutations in this same gene set with a MAF of 40%. A Chi-square analysis
comparing the incidence of NUP mutations in SCCIS or epidermis vs non-mutated genes
yields a p < 0.0001. These data indicate that NUP mutations may play a role in promoting the
early stages UV-induced carcinogenesis.
S22 Journal of Investigative Dermatology (2017), Volume 137
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Merging mass cytometry and flow-assisted cell sorting to simultaneously
characterize a tumor and its microenvironment

A Crouch1, B Kubick1 and DR Roop2 1 University of Colorado Denver, Aurora, CO and 2
University of Colorado Anschutz Medical Campus, Aurora, CO
Previously, we developed a mouse model which allows for inducible carcinogenesis coupled
to a fluorescent reporter. This system produced tumors in immunocompromised mice, but not
in immunocompetent mice, indicating that the immune system prevents tumor initiation.
While no tumors formed, the transformed cells could still be detected in grafts for up to 300
days after induction and host infiltrates were detected surrounding the lesions. To identify
these infiltrates and characterize the nature of this immune-mediated tumor suppression, we
developed a protocol to interrogate both tumor and microenvironment simultaneously by
combining mass cytometry with flow-assisted cell sorting (FACS). Mass cytometry is a method
of single-cell analysis using heavy metal-tagged antibodies which are read using mass
spectrometry. Current mass cytometers can measure up to 50 different mass channels
simultaneously. This is advantageous over traditional flow cytometry due to minimal spectral
overlap between channels, allowing for larger dimensional analysis. After harvesting and
dissociating grafts, the host infiltrates are first separated from the endogenously EGFP-labeled
transformed cells using FACS. Transformed cells are subjected to RNA-seq to characterize
changes in gene expression, antigenicity, and immune-evasive traits relative to non-
transformed cells. The unlabeled fraction of each sample is barcoded and labeled with a
panel of 18 mass-tagged antibodies, allowing for an unbiased characterization of immune
activity. We are applying this analysis to lesions throughout their development to measure the
co-evolution of transformed cells and the immune mechanisms that control them during
cancer initiation. We will also use this method to test whether emerging immunotherapies
may have an effect on premalignant lesions, indicating a possible cancer prevention strategy
in humans.
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Cutaneous T cell lymphoma tumor cells expanded in vitro retain expression of
biomarker genes

A Moerman-Herzog, HE Field and HK Wong University of Arkansas for Medical Sciences,
Little Rock, AR
Mycosis fungoides (MF) and Sezary syndrome (SS) are the most frequent variants of cutaneous
T cell lymphoma (CTCL), characterized by proliferation of skin homing CD4+CD45RO+ T
cells. These lymphoid malignancies show heterogeneous clinical presentation and progres-
sion. Although defined by clonality of T cell receptor genes, putative biomarker genes have
emerged from profiling studies. While a stand-alone biomarker gene that defines SS has not
been found, gene panels have more sensitivity and specificity. Analysis of these genes in MF
has lagged because the neoplastic T cells are difficult to isolate from skin. Studying the
expression of these genes in MF may reveal T cell subset evolution between MF and SS. To
better understand the development of CTCL, we began to explore expansion strategies of
neoplastic cells from MF and SS. PBMCs from subjects with SS (4), and immune cells eluted
from skin lesions from subjects with MF (6) were stimulated with anti-CD3/CD28 beads, and
cultured in vitro in the presence of IL-7, IL-15, and/or IL-2. Cells were expanded for up to 54
days, reaching a maximum of 24,946-fold. SS cells proliferated more robustly than MF cells,
with 2 of 4 SS cultures and 2 of 6 MF cultures exceeding either 1000-fold expansion or
100-fold expansion before the second restimulation. The CD4:CD8 ratio of the expanded SS
population was higher than for MF cultures, although when CD4-selected MF cells were
expanded, nearly pure CD3+CD4+ cells were maintained over five restimulations. Analysis
of potential biomarker genes overexpressed in SS cells by qPCR in the expanded cultures
demonstrated maintenance of high level expression. Interestingly, a subset of SS biomarker
genes was detected in T cells expanded from MF skin. In conclusion, SS T cells and
skin-resident T cells from MF can be expanded in vitro. The expanded cells may provide an
approach to study genetic relationship and serve as primary tumor culture for drug
development.
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Novel mechanism involving crosstalk of notch and unfolded protein response
(UPR) signaling drives pathogenesis of arsenic-mediated skin neoplasm

C Li, RK Srivastava, CA Elmets, F Afaq and M Athar University of Alabama at Birmingham,
Birmingham, AL
Arsenic (As) exposure through drinking water is a major public health problem with >200
million people being exposed globally. As exposure leads to enhanced risk for malignancy in
many organs including skin. In human skin, As induces precancerous lesions (melanosis,
keratosis) some of which progress to BCC/SCC. However, the underlying mechanism of their
pathogenesis remains elusive. Here employing genetic and pharmacological approaches, we
show that in chronically As-exposed Ptch1+/-/SKH-1 animals, while Notch3 signaling drives
neoplastic growth, activation of UPR signaling is associated with skin arsenicosis. Consis-
tently, upregulated jagged1, Hey1, Hes1, and c-Flip drive proliferation and anti-apoptotic
responses. g-secretase inhibitor, (R)-2-Flurbiprofen inhibited pathogenesis of As-induced
neoplasm by blocking Notch. Here p53 status also defines the impact of As on Notch3
signaling and tumor growth. Thus, As-treated Ptch1+/-/p53+/-/SKH-1 mice manifested reduced
BCCs with diminished Notch3. Similarly, p53 inhibitor pifithrin-a attenuated As-induced
neoplasm in Ptch1+/-/SKH-1 mice. Besides, pathogenesis of arsenicosis characterized by
hyperkeratosis, hyperpigmentation, hyperplasia and inflammation was regulated by UPR. As-
induced ROS which acts as tumor promotor was found to be dependent on UPR as inhibiting
UPR signaling pharmacologically or genetically reduced ROS production, and As-activated
UPR in both skin/BCCs suggesting its role in tumor-associated inflammation in addition to
pathogenesis of benign lesions. Furthermore, pro-inflammatory cytokines, chemokines and
their receptors were further augmented by ER stress inducer thapsigargin which also
enhanced As-induced BCC growth. Chemical chaperon 4-phenylbutyric acid blocked As-
induced skin phenotype in UPR-dependent manner.
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Defining cellular quiescence as a multi-drug resistance mechanism in
squamous cell carcinoma

J Brown, Y Yonekubo and A Tsirigos NYU School of Medicine, New York, NY
Quiescent cancer cells with tumor propagating potential are widely believed to contribute to
therapy resistance and clinical recurrence in a wide variety of cancers. Still, their systematic
identification, molecular characterization, and functional definition has been hampered due
to technical limitations that so far have prevented the direct detection and isolation of these
cells from intact tumors. Here we use a genetically encoded fluorescent proliferation reporter,
in combination with cell surface antigens and serial transplantation studies, to identify tumor
propagating cancer cells (TPCs) that interconvert periodically between quiescent and pro-
liferative states in cutaneous squamous cell carcinomas (SCCs). We next define a transcrip-
tional signature that distinguishes quiescent from proliferative TPCs and predict the
mechanisms that govern their behavior. Amongst these mechanisms we identified TGFb
signaling, which is both required and sufficient for the induction of cellular quiescence in
SCCs. Our data reveal that while cellular quiescence is not essential for long-term tumor
growth, it protects TPCs from cytotoxic therapeutics to sustain their proliferative potential
beyond treatment. Conversely, inhibition of TGFb signaling increases the responsiveness of
TPCs to chemotherapy resulting in effective tumor regression. Taken together, our data
directly demonstrate the importance of cellular quiescence as a multi-drug resistance
mechanism and uncover novel possibilities for more effective combinatorial therapies.
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Eyes absent gene (EYA1) is a pathogenic driver and a therapeutic target for
melanoma

J Zhou1, R Huang2, X Zhang2, Y Cheng3 and L Tang4 1 Welichem Biotech, Inc., Vancouver,
Canada, 2 University of British Columbia, Vancouver, Canada, 3 Xiamen University,
Xiamen, China and 4 Welichem Biotech Inc., Burnaby, Canada
EYA1 is a DNA repair enzyme that is induced after DNA damage and is upregulated in
melanoma. However, its role in melanoma pathogenesis and therapeutic targeting of mela-
noma is unknown. Our objectives are (1) to study the relationship of EYA1 expression with
melanoma patients’ clinicopathological parameters including survival; (2) to investigate its
impact on cultured melanoma cells in vitro and in animal models; and (3) to evaluate EYA1
inhibitors as a therapeutic strategy for treatment of melanoma. To test our hypotheses,
melanoma tissue microarrays are used to assess EYA1 protein expression in 677 melanoma
tissues, and to correlate the expression with patient survival. In addition, retroviral shRNA
vectors were used to silence expression of EYA1 in A375 and MMRUmelanoma cells, and the
resultant cells examined for growth, apoptosis, tumor formation in vitro and in animal
models; and finally, melanoma cells were treated with benzbromarone with and without the
presence of vemurafenib. Our results indicate that EYA1 protein is low in benign nevi, but
progressively increased in primary and metastatic melanoma biopsies. In addition, altered
expression of EYA1 is correlated with worsened 5-year survival. Furthermore, silencing of
EYA1 protein expression resulted in decreased proliferation, increased apoptosis, and
abolished tumor formation in NSG mice by A375 melanoma cells. Finally, treatment with
benzbromarone, a specific inhibitor of EYA1, caused significant inhibition of melanoma cell
proliferation, and increased sensitivity to the BRAF inhibitor vemurafenib. In conclusion,
EYA1 protein is a pathogenic driver in melanoma pathogenesis. Targeting EYA1 may be a
valuable strategy for treatment of melanoma.
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A novel serum metabolomics-based approach for skin cancers

1 2 2 3 3
T Fukumoto , S Nishiumi , M Yoshida , S Fujiwara and C Nishigori 1 Division of
Dermatology, Department of Internal Related, Kobe University Graduate School of Medicine,
Philadelphia, PA, 2 Division of Gastroenterology, Kobe University Graduate School of
Medicine, Kobe, Japan and 3 Division of Dermatology, Department of Internal Related, Kobe
University Graduate School of Medicine, Kobe, Japan
Skin cancers can be curable with a minimally invasive treatment and the QOL after treatment
can be significantly improved, if they are detected at an early stage. The diagnostic bio-
markers allowing early detection of skin cancers are required to improve the survival rates of
skin cancers. Although the study of biomarkers of skin cancers has been performed widely, no
crucial biomarkers have yet been found. The aim of this study was to identify more accurate
and less invasive screening methods using novel and robust biomarkers of skin cancers,
instead of a visual skin examination and a biopsy. First, we performed the serum metab-
olomics as a diagnostic method for the four common types of skin cancers; actinic keratosis,
squamous cell carcinoma, extramammary Paget’s disease and melanoma. Sera from the
patients with skin cancers and healthy volunteers (HV) were collected. The serum metab-
olomics was analyzed using gas chromatography/triple quadrupole mass spectrometry (GC/
QqQMS). Next, the metabolites expressing remarkable changes statistically were selected for
a principal component analysis. Furthermore, we identified what metabolites have usefulness
for the distinctions between the skin cancer groups and the HV groups. Our results
demonstrate that the serum metabolomics using GC/QqQMS has a possibility to identify the
diagnostic biomarkers, leading to a novel therapeutic strategy.
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The study of basal cell carcinoma nevus syndrome through continuous quality
improvement assessment

B Urso1, K Updyke1 and J Solomon2 1 University of Central Florida College of Medicine,
Orlando, FL and 2 Ameriderm Research; University of Central Florida College of Medicine;
University of Illinois Urbana, Ormond Beach, FL
Basal Cell Carcinoma Nevus Syndrome (BCCNS) is a genetic disorder which affects patients
differently even in the same family. When several family members have the same genetic
mutation, the variability of expressivity frustrates patients. Genetic expression contributes to
this difference, but exogenous factors likely also contribute. Acquiring knowledge of patients’
disease states, as well as their daily lifestyle, diet and exposures (LDE), activities of daily living
(ADL), and other health issues (OH) may provide insight to controllable factors which affect
disease severity. Continuous Quality Improvement Assessment (CQIA) provides a method-
ology to assess disease outcomes by following patient conditions in relation to their LDE,
ADL, and OH. This technology allows CQIA participants worldwide to report their outcomes,
LDE, ADL, and OH in multiple sessions through detailed Patient Interactive Forms (PIFs). The
CQIA-PIFs will be translated into multiple languages and promoted over a 5-year period using
social media to adult patients, who self-identify as having BCCNS, and their guardians.
Monthly, participants can update the CQIA-PIFs to report outcomes or changing factors. This
data will be analyzed using Complex Adaptive Systems (CAS), a method of statistical analysis,
to determine which patterns of LDE, ADL, and OH correlate with which outcomes in what
patient subpopulations and when these affects occur. Researchers will report back to par-
ticipants which arrays of LDE, ADL, and OH correlated with which outcomes and in which
patient subpopulations. Moreover, the CQIA-PIFs will be revised, as disease trends are
determined, to capture information which is more detailed than a simple survey. The CQIA-
CAS will be used to help BCCNS patient subpopulations understand their condition and how
they can modify their disease through their LDE, ADL, and OH to improve their quality of life.
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Differential regulation of p16 and p19 in p63-overexpressing

keratinocytes mediates distinct tumor phenotypes

L Ha1, D Reilly1, RM Ponnamperuma1 and S Jay2 1 CDER/FDA, Silver Spring, MD and 2 NCI/
NIH, Bethesda, MD
Overexpression of p63, particularly the DNp63a isoform, is associated with squamous cell
carcinomas of the head and neck, lung, cervix and skin. We have previously shown in pri-
mary murine epidermal keratinocytes that elevated levels of DNp63a driven by lentiviral
vectors inhibit induction of p16ink4a and p19arf, block oncogene-induced senescence, and
enhance malignant conversion in the presence of oncogenic v-rasHa. The repression of the
INK4a/ARF gene locus is also known to be mediated by bmi-1-containing polycomb com-
plexes, and this is believed to be an important mechanism in stem cell maintenance and
tumorigenesis of hematopoietic and neural systems. We evaluated the relative roles of
DNp63a and bmi-1 in regulating the INK4a/ARF locus and squamous tumor phenotype. In
keratinocytes, endogenous levels of both DNp63a and bmi-1 decline with senescence.
DNp63a-overexpressing keratinocytes display sustained levels of bmi-1, indicating a possible
role of DNp63a as an upstream regulator of bmi-1. When bmi-1 alone was overexpressed,
p16ink4a was reduced to levels similar to those of DNp63a-overexpressing keratinocytes,
while only minimal inhibition of p19arf was seen. Similarly when bmi-1 was silenced in
DNp63a-overexpressing cells using shRNA, p16ink4a expression, but not that of p19arf, was
restored to levels observed in control lenti-GFP infected cells. In a nude mouse orthotopic
grafting model, v-rasHa-expressing keratinocytes deficient in p16ink4a yielded well differen-
tiated papillomas, whereas v-rasHa-expressing keratinocytes deficient in p19arf yielded un-
differentiated carcinomas. Our findings suggest distinct mechanisms for regulating p16ink4a

and p19arf by DNp63a and bmi-1, and implicate p16ink4a and p19arf in discrete phases of
squamous cancer pathogenesis.
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A novel combination therapy rescues response to checkpoint blockade in
neoantigen-deficient cancers

J Lo1, M Kawakubo1, V Juneja2, M Su1, G Freeman3, A Sharpe4, D Manstein1 and D Fisher1 1
CBRC, Department of Dermatology, MGH, HMS, Boston, MA, 2 Department of Immu-
nology, HMS, Boston, MA, 3 Department of Medical Oncology, DFCI, Department of
Medicine, HMS, Boston, MA and 4 Department of Microbiology and Immunology, HMS,
Boston, MA
Immunotherapy has drastically transformed the treatment of cancer. In particular, immune
checkpoint inhibition has produced strikingly long-lasting responses in a subset of cancer
patients. However, the majority of cancer patients do not respond to immune checkpoint
blockade. Efforts to understand the mechanism of these novel immunotherapies have un-
covered a strong correlation between the total neoantigen load of a tumor and favorable
response to immune checkpoint blockade. In order to elucidate the functional importance of
neoantigens, we used UVB mutagenesis to introduce neoantigens into a syngeneic BrafV600E/
Pten-/- mouse melanoma model and showed that the increased mutational burden resulted in
dramatically improved response to PD-1 blockade. In order to improve response to check-
point blockade in tumors lacking abundant neoantigens, we tested a novel combination
therapy comprised of anti-PD1, imiquimod, and ablative fractional photothermolysis. This
combinatorial strategy produced complete regressions of locally treated and distant untreated
tumors and long-term survival in melanoma and pancreatic adenocarcinoma models.
Importantly, increased tumor neoantigen load by UVB mutagenesis and combination therapy
of low-neoantigen tumors both produced an expansion of CD8+ T cells targeting a wild type
melanocyte antigen. Furthermore, survivors from both conditions were protected against
rechallenge with the unrelated B16-F10 melanoma. These results confirm the functional
importance of neoantigens for response to immune checkpoint inhibition and highlight the
potential importance of targeting self-antigens in the anti-cancer immune response.
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SRF/MRTF drive basal cell carcinoma growth through hedgehog pathway
activation

R Whitson1, A Lee2, N Urman1, A Mirza3, A Brown1, C Yao1, G Shankar1, KY Sarin1,
E Epstein2, JY Tang1 and A Oro3 1 Stanford University, Stanford, CA, 2 CHORI, Oakland, CA
and 3 Stanford Medicine, Stanford, CA
Drug resistance in advanced basal cell carcinomas (BCCs) occurs at a high rate after treatment
with the Smoothened (Smo) inhibitor vismodegib (Atwood et al., 2014; Sekulic et al., 2015).
Resistant BCCs maintain hedgehog pathway activation suggesting continued dependence on
this pathway. We recently characterized Smo variants in w50% of resistance cases (Atwood
et al., 2015b), however, most variants were non-functional (Atwood et al., 2015a) leaving
tumor escape mechanisms for the majority of patient tumors unexplored. Here, we used
multi-dimensional genomics in human and mouse resistant BCCs to uncover a non-canonical
hedgehog activation pathway driven by the transcription factor, serum response factor (SRF).
We identified a novel protein complex with Gli1 and fittingly, ChIP-seq data indicates SRF
and Gli1 share chromosomal occupancy. We define a necessary role for SRF in hedgehog
signaling and activation of SRF through its coactivator, myocardin-related transcription factor
(MRTF) is required for elevated Gli1 expression. Notably, constitutive MRTF activation causes
potentiation of the hedgehog pathway. Subsequent functional analysis revealed that both Gli1
and MRTF activation are required for SRF occupancy at hedgehog target genes. Remarkably,
pharmacological inhibition of MRTF suppresses resistant BCC growth in human patient
explants and in mouse resistant BCCs. Our data defines a novel non-canonical mechanism for
hedgehog transcriptional activation through stimulation of SRF/MRTF. Supported by our
patient explant and mouse in vivo functional data, we highlight SRF/MRTF-driven tran-
scription as a promising drug target to treat resistant BCC growth.
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Acral melanoma and mechanical stress on the plantar surface of the foot

C Costello, S Ghanavatian, A Sekulic, D Swanson and A Mangold Mayo Clinic Arizona,
Scottsdale, AZ
Acral melanoma (AM) has a different evolutionary pathway than cutaneous melanoma (CM)
arising in other areas of the skin. While CM harbors many ultraviolet (UV)-induced mutations
including BRAF and TERT promoter mutations, AM has other non-UV-induced mutations
including KIT, CCD1, and non-promoter TERT mutations. A recent study found that signifi-
cantly more AM occurred in the weight-bearing areas of the plantar foot. It was proposed that
mechanical stress and shear forces might play a role in the pathogenesis of AM. This study
aims to validate this finding. A search of the pathology records of patients at Mayo Clinic was
performed between 2000 and 2016 for Mayo Clinic Arizona and Rochester and 2008-2016
for Mayo Clinic Florida. A chart review was conducted including pathology report, clinical
photographs of the lesions, and demographic information. Patients were required to have all
components for inclusion. A total of 53 patients with AM were included. All lesions were
plotted on a graph of the plantar surface of a foot. The heel contained 34% of the AM, the
forefoot 26%, the arch 23%, and the lateral mid-foot 17%. There were no statistically sig-
nificant differences in the distribution of AM on weight-bearing and non-weight-bearing
surfaces. The study population was 88.7% Caucasian, 1.8% Asian, and 9.4% were unknown.
Our results do not validate prior reports. Our study population was majority Caucasian
compared to the prior reports in the Japanese population. Genetic differences between
Caucasian and Japanese populations may account for this discrepancy. Alternatively, there
may be differences in environmental exposures. Further research and a better understanding
of molecular aberrations in AM are needed to better explain these findings.
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Complement C5a regulates squamous carcinogenesis

TR Medler and LM Coussens Oregon Health & Science University, Portland, OR
As a recognized hallmark of cancer development, chronic inflammation regulates virtually all
aspects of solid tumorigenesis. The complement cascade is a critical component of inflam-
matory processes and consists of a diverse assemblage of circulating proteins that, when
activated, regulate recruitment and activation of leukocytes in inflamed tissues by varied
mechanisms. Because these responses are characteristic features of solid tumorigenesis, we
reasoned that complement factors might also regulate chronic inflammation accompanying
solid tumor development. To address this hypothesis, we evaluated a murine model of
squamous carcinogenesis (K14-HPV16 mice) where neoplastic progression to carcinoma is
dependent on B cells, humoral immunity, and activation of FcgR signaling in infiltrating
myeloid cells. While C3-deficiency failed to alter characteristics of cancer development,
absence of C5a receptors (C5aR) expressed on myeloid cells attenuated neoplastic progres-
sion. Moreover, since C3-deficientmice cannot produce the C5 convertase but amply
generate C5a, we reasoned an unconventional protease such as those in the coagulation and
fibrinolytic pathways directly activated C5a in HPV16/C3-/- mice. Deficiency of urokinase
(uPA) in HPV16 mice resulted in absence of C5a and failed premalignant progression similar
to HPV16/C5aR-/- mice, with benign hyperplasias representing the most frequent terminal
neoplastic phenotype. To determine if C5a may represent a target for therapeutic intervention,
we quantitatively evaluated orthotopic growth of HPV16-derived carcinomas in mice treated
with a C5aR peptide antagonist alone or in combination with chemotherapy. We revealed
synergism with the combinational therapy and demonstrated that its effects are dependent on
macrophage-mediated recruitment of activated CXCR3+ CD8+ T cells. Together, these data
reveal significance of plasmin-activated C5a, and demonstrate that components of the
complement pathway are tractable targets for cancer therapy.
S24 Journal of Investigative Dermatology (2017), Volume 137
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Basal cell carcinoma and epithelial to mesenchymal transition

GY Wang, J Dolorito, J Chuang, F Frascari and E Epstein Children’s Hospital Oakland
Research Institute, Oakland, CA
Basal cell carcinomas (BCCs) are the most common of human cancers. The great majority of
BCCs are successfully managed medically and surgically; however, their widespread inci-
dence makes the cost of their management the 5th highest among all cancers in the Medicare
population. All BCCs are driven by mutational activation of the hedgehog (HH) signaling
pathway. HH inhibitors have shown dramatic clinical efficacy for the treatment of locally
advanced and metastatic BCCs. Despite the evidence of superior efficacy, drug resistance and
tumor recurrence have frequently developed. Using murine BCC models, in which cancerous
epithelial cells are permanently labeled with red fluorescence and cancer associated fibro-
blasts with green fluorescence, we have found that epithelial to mesenchymal transition
(EMT) occurs during BCC carcinogenesis and EMT is associated with the aggressiveness of the
tumors. The EMT cells have greater tumor initiating capacity and express cancer stem cell
markers. Surprisingly, HH inhibition also induces EMT, which relies on different EMT tran-
scription factor drivers from those of HH-dependent EMT. Reminiscent of the clinical findings,
we have found that mouse BCC allografts shrank rapidly and histologically disappeared with
HH inhibitor treatment; however, all tumors recurred after drug withdrawal. Using a fluo-
rescence small animal imaging, we detected an extremely low fluorescence signal, which
did not change with prolonged drug treatment. With the aid of the fluorescence labels, we
found that these drug tolerant cells are EMT cells with significantly reduced HH signaling.
Thus, EMT might be responsible for BCC recurrence and targeting EMT together with HH
inhibition might convert the clinical remission into actual cure of these most common of
human cancers.
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Targeting TGFb signaling in BRAF mutant melanoma

1 2 2 3 4 5 2
L Spender , S Liu , C Cui , R Girotti , O Sansom , M Frame , P ten Dijke , R Marais3 and G
Inman1 1 University of Dundee, Dundee, United Kingdom, 2 University of Leiden, Leiden,
Netherlands, 3 CRUK Manchester Institute, Manchester, United Kingdom, 4 CRUK Beatson
Institute, Glasgow, United Kingdom and 5 University of Edinburgh, Edinburgh, United
Kingdom
Transforming growth factor b (TGFb) signalling is implicated in BRAF inhibitor drug-resis-
tance mechanisms, but the potential for targeting TGFb signaling in cases of advanced
melanoma has not been investigated. We show that mutant BRAFV600E confers an intrinsic
dependence on TGFb/TGFb receptor 1 (TGFBR1) signalling for clonogenicity of murine
melanocytes. Pharmacological inhibition of the TGFBR1 blocked clonogenicity of human
mutant BRAF melanoma cells and inhibited melanoma metastasis in xenografted zebrafish.
When investigating the therapeutic potential of combining inhibitors of mutant BRAF and
TGFBR1, we noted that pharmacological or pharmacogenetic inhibition of TGFBR1 blocked
enhanced melanoma cell growth caused by paradoxical activation of the MAPK pathway
following vemurafenib treatment. TGFBR1 inhibitors also blocked phosphorylation of SRC,
an event frequently associated with vemurafenib-resistance mechanisms. Importantly,
vemurafenib-resistant patient derived cells retained sensitivity to TGFBR1 inhibition, sug-
gesting that TGFBR1 could be targeted therapeutically to combat the development of
vemurafenib drug-resistance. Illumina bead chip HT12 microarray analysis of mRNA from
two mutant BRAF melanoma cell lines treated for either 24 hours or 5 days with TGFBR1
inhibitors revealed common TGFb regulated genes and candidate genes potentially involved
in regulating clonogenicity of melanoma cells are under investigation using siRNA knock-
down and rescue techniques.
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Induction of inflammation and immune responses by stalled mitosis in a mouse
model of actinic keratosis

D Wengryn, J Fernandez, L Johnson and E Torchia University of Colorado, Aurora, CO
To study the early events in skin carcinogenesis, we developed a precancerous mouse model
that mimics Actinic Keratosis (AK) lesions. AKs are the forerunners to skin carcinomas. In this
model, short duration treatments with the tumor promoter TPA induced hyperplasia in skin
epidermis that coexpressed mutants of p53 (R172H) and KRAS (G12D). To study how mitosis
was regulated in hyperplastic keratinocytes, we also co-deleted the mitotic kinase Aurora-A
(Aura). Deletion of Aura resulted in enlarged keratinocytes. These cells appeared to stall at
prometaphase of the cell cycle but underwent mitotic slippage. This allowed the cells to exit
mitosis without completion of cytokinesis. RNA seq revealed the enrichment of immune and
inflammatory signatures in Aura deleted skin. We confirmed these signatures using the
Nanostring mouse immunology panel v1. Moreover, analysis of epidermal suspensions from
p53R172H skin with Aura codeletion revealed significant enrichment of CD45+ cells. The
presence of immune infiltrates was confirmed by histopathological assessment of H&E stained
tissue sections. To understand how mutant p53 or Aura deletion in the epidermis could
modulate immune responses in whole skin, we performed single cell capture and RNA seq
using the Fluidigm platform. Analysis of keratinocyte profiles confirmed the G2/M signatures
following the deletion of Aura and the expression of potential immune modulators. It also
showed that the immune signatures observed in whole skin were mostly derived from the
dermis. This study revealed that inhibition of mitosis enhanced immune responses in AK-like
skin. It also supports the potential of combining anti-mitotic drugs with immune related
therapies for the prevention of skin cancers.
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Merkel cell carcinoma-like tumor development in mice is dependent on the
FBXW7 binding domain of Merkel cell polyomavirus small T antigen

ME Verhaegen, D Mangelberger, PW Harms, M Eberl, D Wilbert, J Meireles, H Zabawa, T
Saunders and AA Dlugosz U Michigan, Ann Arbor, MI
Merkel cell carcinoma (MCC) is a rare and deadly neuroendocrine skin tumor that frequently
expresses Merkel cell polyomavirus (MCPyV) transforming antigens, sTAg and tLTAg, and
neuroendocrine markers detected in normal Merkel cells, including Keratins K20, K8, and
Sox2. MCCs also express Atonal homolog 1 (Atoh1), a bHLH protein required for Merkel cell
specification that drives ectopic Merkel cell formation in transgenic mice. In previous studies
we established that sTAg is the primary oncogenic drive in a novel mouse model of intra-
epidermal MCC-like tumors, with no apparent contribution from tLTAg. Here, we performed
additional studies using sTAg mutants to identify a key domain required for MCC-like
tumorigenesis in late-stage mouse embryos. MCPyV sTAg contains domains that bind two
tumor suppressors: the PP2A protein phosphatase complex, and FBXW7, the substrate-
binding component of an E3 ubiquitin ligase complex, which targets multiple pro-oncogenic
proteins for degradation. Mice co-expressing Atoh1 and a PP2A binding mutant of sTAg
develop MCC-like tumors expressing multiple Merkel cell markers, including Sox2, K8, and
K20, the latter two in a characteristic paranuclear dot-like pattern indistinguishable from mice
expressing wild type sTAg. In striking contrast, mice co-expressing Atoh1 and a FBXW7
binding mutant of sTAg develop a single layer of ectopic neuroendocrine cells with a hy-
poplastic epidermis, indistinguishable from mice expressing Atoh1 alone. Our findings
establish the key role for the MCPyV sTAg domain that binds FBXW7 in MCC-like tumor
development in mice, and may ultimately lead to the identification of therapeutic targets for
the treatment of virus-driven MCC.
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T cell anergy regulator Egr2 identifies a quiescent stem-like phenotype in
malignant T cells

H Hamidullah1, S Roy1, A Anshu1, W Kittipongdaja2 and SM Schieke1 1 UW-Madison,
Madison, WI and 2 MCW, Milwaukee, WI
Phenotypic plasticity among cancer cells poses significant challenges to successful cure with
complete eradication of all malignant cells. Almost all treatment regimens selectively affect
the rapidly growing bulk population of cancer cells and relatively spare the slow-cycling
subset of tumor cells. We identified slow-cycling, quiescent cells from cultures and xenograft
tumors of human malignant T cell lines based on their label-retaining property. Isolated
quiescent cells readily revert their phenotype re-establishing the original population het-
erogeneity indicating the dynamic stem-like nature of this functional state. Exposure to
cytotoxic doses of chemotherapeutic drugs such as doxorubicin leads to enrichment of label-
retaining cells consistent with a relapse-inducing phenotype of the slow-cycling subpopu-
lation. Label-retaining cells isolated from different lymphoma and leukemia T-cell lines
demonstrate an mRNA expression profile distinct from the parental or bulk population.
Similarities of the gene expression profile between label-retaining cells from those different
cell lines suggest lineage- rather than disease-specific commonalties of the proliferative
plasticity and underlying molecular mechanisms. In particular, early growth response protein
2 (Egr2) shows increased expression levels in label-retaining cells in vitro and in vivo serving
as a molecular marker for the quiescent subset of malignant T cells. Since Egr2 is critical for
the induction of T cell anergy functions and functions as a negative regulator of T cell acti-
vation, its overexpression in label-retaining cells suggests the use of lineage-specific mech-
anisms regulating proliferative plasticity among malignant T cells. Characterizing molecular
phenotype and signaling pathways regulating phenotypic plasticity of malignant T cells
provides pathophysiologic insight and potential tools to identify the relapse-inducing cells in
patients with cutaneous T-cell lymphoma.
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Identification of novel protein receptor kinases in basal cell carcinoma

1 2 3 4 1
H Mitsui , JG Krueger , J Carucci , T Kawamura and S Shimada 1 University of Yamanashi,
Yamanashi, Japan, 2 Rockefeller University, NY, NY, 3 Dept of Derm, NYU Langone Med
Ctr, New York, NY and 4 Dermatology, University of Yamanashi, Yamanashi, Japan
Basal cell carcinoma (BCC) is the most common human cancer with an estimate of over one
million new cases diagnosed in the United States every year. Treatment for BCC is largely
achieved by surgical excision, but there are select cases of locally aggressive BCC where
surgery may be complicated by severe functional and cosmetic compromise. Other thera-
peutic options include vismodegib, an FDA-approved smoothened inhibitor for treating
advanced BCC patients, or immune activation with imiquimod. These options, however, are
not effective for all BCC patients. By combining laser capture microdissection and cDNA
microarray techniques, we have previously established gene expression profiling of BCC
tumor nests (localized and infiltrative) as well as normal epidermis. We have previously
demonstrated that anaplastic lymphoma kinase (ALK) was highly expressed in BCC and could
be a potential therapeutic option for treating BCC. In this study, we further explored the
expression of additional protein kinases in BCC, in addition to ALK. cDNA microarray
analysis identified increased expression of receptor tyrosine kinases, such as AXL (FCH¼4.30,
p < 4), DDR1 (FCH¼3.27, p < 4), NTRK3 (FCH¼38.26, p < 4), and TRIM27 (FCH¼4.39,
p < 4). Serine/threonin kinases were also upregulated. Those included AURKA (FCH¼5.42,
p < 4), BMPR1A (FCH¼37.37, p < 4), DAPK1 (FCH¼15.21, p< 4), MELK (FCH¼4.09, p < 4)
and others. Protein expression of these molecules within tissues was also evaluated by
immunohistochemistry. Targeting inhibitors for some of them, for example AURKA and
MELK, are currently under clinical trials for some cancers. Although further functional
analysis is required to assess the suitability of these protein kinases as therapeutic targets for
BCC, identification of previously unrecognized molecules will facilitate developing new
therapeutic strategy.
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UV-induced mutant p53 keratinocyte clonal expansion dependence on IL22
and RORgt

J Lewis, P Monico, J Turban and M Girardi Yale University, New Haven, CT
Ultraviolet (UV) radiation is the major environmental inducer of keratinocyte (KC) DNA
mutations, and chronic exposure is associated with cutaneous actinic keratosis (AK) and
squamous cell carcinoma (SCC). To better understand the microenvironment’s influence on
mutant KC clonal expansion that leads to AK and SCC outgrowth, we quantify p53 mutant
clones in mouse skin during chronic UV exposure. We previously revealed that UV-induced
mutant p53 KC clonal expansion was greater in the presence of Langerhans cells (LC), and
that LC and UVR-exposure were synergistically associated with increased epidermal
expression levels of IL22 and the transcription factor RORgt. These findings were not
completely dependent on ab or gd T cells, and therefore implicated a role for type-3 innate
lymphoid cells (ILC3) that, like TH17/22, express RORgt and IL22. To further address the
potential contributions of IL-22 and all RORgt-dependent immune cells on UV-induced
mutant p53 KC clonal expansion, we studied RORgt-deficient and IL-22-deficient mice
relative to wild-type (WT) controls. While mutant p53 clone density (clones/cm2 epidermal
area) was not significantly diminished in the absence of IL22 (WT 26.4�2.9 vs IL22-/-
19.0�4.3, p¼0.0961), there was a >50% reduction in the mutant clone expansion (mm2

clone area /mm2 epidermal area) in IL22-deficient mice (WT 2675�574 vs IL22-/- 1306�350
p¼0.0381). Consistent with this, RORgt-deficient mice showed a slight decrease in mutant
p53 clone density (WT 35.0�1.6 vs RORgt-/- 31.2�1.3, p¼0.0463) and were markedly
resistant (>70%) to p53 clonal expansion (WT 3625�317 vs RORgt-/- 1065�81.2 p <
0.00001). Epidermal T cells and LC were higher in the RORgt-intact skin. These data
implicate RORgt-dependent immune cells in the early clonal expansion of UV-induced p53
mutant clonal KC.
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Primary aleukemic myeloid leukemia cutis remission following radiotherapy

A Gochoco, D Kornreich, M Kasner, O Alpdogan, W Shi and J Sahu Thomas Jefferson
University, Philadelphia, PA
Aleukemic leukemia cutis is a rare hematologic condition whereby neoplastic leukocytes
infiltrate the skin before appearing in the peripheral blood or bone marrow. Treatment-related
leukemia cutis has rarely been reported in patients who received prior chemotherapy for
breast cancer. In keeping with most cases of aleukemic leukemia cutis, the majority of these
patients progressed to develop systemic acute leukemia. We report a case of primary aleu-
kemic myeloid leukemia cutis in a patient at the site of breast cancer resection and radiation
field treated 20 years prior. A skin biopsy showed an atypical cell infiltrate in the upper dermis
consisting of small mature lymphocytes and large atypical mononuclear cells positive for
CD4, CD33, CD43, CD68 and negative for CD3, CD20, CD1a, CD34, CD163, MPO,
CD138, and EBER. Blood flow cytometric analysis was negative for a myeloid population and
bone marrow aspirate revealed no morphologic or phenotypic evidence of leukemia. The
patient experienced clinical remission of leukemia cutis after receiving 24 Gray of localized
radiotherapy to the site and remains without systemic leukemic involvement on three-month
follow up. To our knowledge, this is the first report of clinical remission of aleukemic myeloid
leukemia cutis presenting at the site of excision and radiotherapy in a breast cancer survivor.
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Combined activation of MAP kinase and beta-catenin signaling define deep
penetrating nevi

M Tee1, U Lang1, E Durieux2, A Jorapur1, A Shain1, V Haddad3, D Pissaloux3, X Chen1,
L Cerroni4, R Judson1, P LeBoit1, T McCalmont1, B Bastian1 and A de la Fouchardiere3

1 UCSF, San Francisco, CA, 2 Centre Hospitalier Lyon-Sud, Lyon, France, 3 Leon Berard
Center, Lyon, France and 4 Medical University of Graz, Graz, Austria
Deep penetrating nevi (DPN) are histopathologically distinct melanocytic tumors that can be
difficult to distinguish from melanoma but only rarely display aggressive biologic behavior.
Similar to melanoma but in contrast to common benign nevi, DPN contain enlarged pig-
mented melanocytes that deeply invade the skin. We identified activating CTNNB1 (of the
b-catenin pathway) mutations in combination with activating BRAF or MAP2K1 mutations in
DPN. While CTNNB1 mutations have been described in melanoma, this is the first identi-
fication of CTNNB1 mutations in a low-grade melanocytic tumor . We demonstrate that the
step-wise acquisition of CTNNB1mutation in a BRAFmutant melanocyte of a common nevus
leads to clonal expansion and results in a biphenotypic tumor. We also show that CTNNB1
activating mutation leads to increased pigmentation, cell volume and increased nuclear
cyclin D1 levels in clinical samples. Additional genetic progression events were identified in
metastases of DPN and deeply pigmented melanomas that contained CTNNB1 mutations,
indicating, for the first time, that DPN represent an intermediate stage in genetic progression
from nevus to melanoma.
149

Analysis of molecular etiology and bacterial triggers of cutaneous T cell
lymphoma

M Fanok1, A Sun1, L Fogli1, V Narendran1, W Sause1, K Kannan1, I Dolgalev1, A Heguy1, Y
Fulmer1, M Sundrud2, J Kutok3, N Odum4, S Goel5, J Latkowski1, V Torres1, K Hymes1, B
Shopsin1 and S Koralov1 1 NYU School of Medicine, New York, NY, 2 The Scripps Research
Institute, Jupiter, FL, 3 Brigham and Women’s Hospital, Boston, MA, 4 University of
Copenhagen, Copenhagen, Denmark and 5 Albert Einstein College of Medicine, New York,
NY
Cutaneous T-cell lymphomas (CTCL) are a heterogeneous group of blood-related cancers
characterized by chronic inflammation and accumulation of malignant T cells in the skin. The
molecular etiology of this disease is poorly understood. We aimed to investigate the mo-
lecular etiology of this malignancy, generate a mouse model of the disease and to utilize the
small animal model to gather insight into the role of bacterial and environmental triggers in
disease progression. We performed whole exome and RNA sequencing on cells isolated from
CTCL patients in order to examine the genetic landscape of this malignancy. The high-
throughput analysis identified recurrent perturbations in JAK/STAT and PI3K signaling path-
ways. Focusing on the JAK/STAT pathway, we found that hyperactivation of STAT3 in murine T
lymphocytes using conditional gene targeting is sufficient to promote T cell malignant disease
reminiscent of CTCL. These results demonstrate a causative link between STAT3 hyper-
activation and CTCL pathogenesis, and establish a new, fully penetrant mouse model of this
disease. We are now taking advantage of this unique animal model to investigate the role of
TCR engagement and skin microbiota in disease initiation and progression. Correlate analysis
of TCR repertoire and skin microbiota is also being done on patient biospecimens.
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Comprehensive analysis of CTCL incidence and mortality in Canada identifies
geographic clustering of cases in industrial areas and low incidence in Ottawa
and other administrative cities

1 1 1 2
F Al-Ghazawi , E Rahme , D Sasseville and I Litvinov 1 McGill University, Montreal,
Canada and 2 University of Ottawa, Ottawa, Canada
Cutaneous T-cell lymphomas (CTCL) are the most common lymphomas of the skin.
Geographic clustering of CTCL cases in certain communities in Texas and Pittsburgh, PA
implicate possible external triggers/promoter for this malignancy. We examined patient
clinical characteristics, incidence, mortality trends and geographic distribution of CTCL cases
in Canada by analyzing three independent population-based databases (Canadian Cancer
Registry, Registre Québécois du Cancer and the Canadian Vital Statistics) during 1992-2010
using ICD-O-3, ICD-9 and ICD-10 codes for 10 CTCL subtypes. In total, 6685 patients were
identified, of which 58.0% were males (male to female incidence ratio of 1.4). Mean age at
diagnosis was 59.4�21.5 years and w52% of patients were older than 60 at the time of
diagnosis. Incidence rates of CTCL in Canada were rising during 1992-98 then stabilized at
11.32 cases per million individuals per year (95% CI: 11.05-11.59). Analysis by forward
sortation areas (FSA) identified select regions, where several high-incidence FSAs were
contiguous or adjacent. In several cities including Montréal, Hamilton, Oakville and
Winnipeg, high-incidence FSAs were located in heavy industrial areas. In contrast, 3/8 low-
incidence (0 cases during 1992-2010) populous FSAs clustered in Ottawa, which has very
little industrial presence. Similarly, Quebec City (provincial capital) and Gatineau too had
significantly lower CTCL incidence rates. Analysis of CTCL mortality rate of 0.38 deaths per
million individuals per year, 95% CI: 0.33-0.43), corroborated the presented incidence
findings. These results for the first time provide a comprehensive analysis of CTCL burden in
Canada (by province, city and FSA) and identify important geographic case clustering areas
that indicate industrial exposures may play an important role in lymphomagenesis.
S26 Journal of Investigative Dermatology (2017), Volume 137
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A comparison of multivalent and monovalent ELISA systems for diagnosing
IgG-mediated autoimmune bullous diseases uncommonly reveals inconsistent
results near cut-off values

M Dmochowski, B Jastrzebska, J Gornowicz-Porowska, P Bartkiewicz and M Bowszyc-
Dmochowska Dermatology, Poznan University of Medical Sciences, Poznan, Poland
A novel multivalent ELISA (mELISA) with desmogleins 1/3 (DSG1/3), BP180, BP230, envo-
plakin (env) and type VII collagen main immunogenic epitopes is available for diagnosing
IgG-mediated autoimmune bullous diseases (ABD). We compared performances of mELISA
and standard monovalent IgG ELISA kits separately containing DSG1, DSG3, BP180 and
BP230 in a setting of a Central Europe university dermatology department (CEudd). Incon-
sistent results near cut-off values were obtained in 5 of 27 sera examined with those ELISA
systems in a certified lab by an expert technician manually. There were discordant readings
thrice with DSG1, thrice with DSG3, once with BP180 and once with BP230. In just 5 of 89
sera borderline/low-level IgG antibodies to env (IgG env) were found with mELISA; in
remaining sera those antibodies were within normal range. None of cases having IgG env had
overt features of mucocutaneous paraneoplastic pemphigus concomitant with malignancy at
the time of lab testing. In 4 elderly patients with itchy polymorphic rash but equivocal direct
immunofluorescence of perilesional lower limb or armpit skin elevated levels of IgG anti-
bodies to BP230 and/or BP180 were found in three with mELISA, and in one with monovalent
BP180 ELISA, but not with mELISA, implying bullous pemphigoid. This innovative mELISA is
useful for screening for IgG-mediated ABD as its reappraisal in CEudd further suggests, but it
still needs refining in order to be less confusing for practicing dermatologists.
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Association between skin tags and metabolic syndrome

TNgo Binh Vinmec Central Park International Hospital, Ho Chi Minh, Vietnam
Skin tags are thought to be relatively common skin lesions and they has been postulated that
they might reflect the metabolic syndrome. We conducted a case-control study with 57 skin
tag patients and 57 control patients by measuring blood pressure, waist circumference, fasting
blood glucose test, triglyceride and HDL-cholesterol test at Vinmec Central Park International
Hospital. The results showed the rate of metabolic syndrome in skin tag group was 38.6%,
which was significantly higher than in control group (15.8%) (p < 0.05). The risk of metabolic
syndrome in skin tag patients was 3-4 times higher than those without skin tag (p < 0.05). The
number of skin tags was correlated with metabolic syndrome index (except for HDL-
cholesterol level) such as waist circumference measurement (r ¼ 0.363, p < 0.05); blood
glucose level (r ¼ 0.499, p < 0.05); triglyceride level (r ¼ 0.679, p < 0.05). Therefore, the risk
of metabolic syndrome in skin tag patients was higher than in group without skin tags.
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Topical corticosteroid phobia and fear in atopic dermatitis: A systematic
review

AW Li1, ES Yin2 and R Antaya1 1 Yale School of Medicine, New Haven, CT and 2 Yale
University, New Haven, CT
Topical corticosteroid phobia refers to the negative feelings and beliefs related to topical
corticosteroids (TCS) experienced by dermatological patients. This phenomenon may be a
major contributing factor in treatment failure in patients with atopic dermatitis, yet it has been
sparsely described in the literature. The objective of our study is to perform a systematic
review of the literature to assess the nomenclature, prevalence, origins, and effect on treat-
ment compliance of TCS phobia in atopic dermatitis.We searched electronic databases
including Ovid (MEDLINE, Embase), PubMed, and Web of Science using combinations of
search terms including “topical steroid”, “corticosteroid”, “phobia”, “concern”, and “atopic
dermatitis”. Due to the anticipated low number of studies, we included all relevant studies
regardless of study design. Data were extracted and tabulated by two independent reviewers.
Meta-analyses were not performed due to heterogeneity among studies. Of the 490 articles
identified, 16 papers met our eligibility criteria. TCS phobia prevalence ranged from 21% to
84%. There was a wide variation in how authors defined or described TCS phobia. Ques-
tionnaires used to assess TCS phobia varied in length from one question to 69 questions. In
the two studies that compared non-adherence rates between a “phobia” and “non-phobia”
cohort, both “phobia” cohorts had a greater non-adherence rate (p < 0.05). This review
demonstrates that features of TCS phobia are commonly reported by patients across cultures.
However, the definition and assessment of TCS phobia is in need of better standardization as
the variability among studies precludes meaningful comparison and extrapolation of the data.
Additional research using standardized definitions and methods of assessment is needed to
better characterize this phenomenon and evaluate the efficacy of potential interventions.
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Antihypertensive drugs and cutaneous squamous cell carcinoma in
non-Hispanic whites

K Levandoski1, L Habel2, N Achacoso2, G Friedman2 and M Asgari1 1 Massachusetts General
Hospital, Harvard Medical School, Boston, MA and 2 Kaiser Permanente Northern
California, Oakland, CA
Over 50 million American adults take antihypertensive drugs (ADs), many of which are
photosensitizing. Photosensitizing ADs have been associated with lip cancer, but whether
they impact cutaneous squamous cell carcinoma (cSCC) risk is unknown. We examined the
association between AD use and cSCC risk among a cohort of non-Hispanic whites (NHWs)
with hypertension (n¼28,357) in the Kaiser Permanente Northern California health plan.
Electronic pharmacy data were used to determine exposure to ADs, which we classified as
photosensitizing (alpha-2 receptor agonists and diuretics [loop, potassium-sparing, thiazide,
and combination]), non-photosensitizing (alpha-blockers, beta-blockers, central agonists,
peripheral adrenergic inhibitors, and angiotensin receptor blockers), or unknown (angiotensin
converting enzyme inhibitors, calcium channel blockers, vasodilators, and other combina-
tions). Drug exposure after baseline was treated as time-varying. We identified 3,010 patients
who developed an incident cSCC during follow-up. We used Cox modeling to estimate cSCC
hazard ratios (HR) and 95% confidence intervals (CI) while adjusting for age, sex, history of
cSCC and actinic keratosis, and prior history of photosensitizing AD use. Compared with non-
use of ADs after baseline, the HR for ever use of photosensitizing ADs after baseline was 1.16
(95% CI 1.06-1.27); the HR for ever use of non-photosensitizing ADs was 1.00 (95% CI 0.92-
1.08); and the HR for ever use of unknown photosensitizing ADs was 1.10 (95% CI 1.02-
1.19). These data support an increased risk of cSCC in NHWs treated with photosensitizing
ADs and suggest that the ADs we classified as unknown may have photosensitizing proper-
ties. Patients taking ADs with known or unclear photosensitizing properties should be
educated on safe sun practices and may benefit from closer screening for cSCC.
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Air pollution and incidence of eczema in elderly women

W Schnass, A Hüls, A Vierkötter, J Xia, U Krämer, J Krutmann and T Schikowski IUF,
Düsseldorf, Germany
Atopic eczema (AE) results from an interplay of genetic and environmental factors including
air pollution. A growing number of studies indicates that incidence of AE is positively asso-
ciated with air pollution. Studies have exclusively focused on children, whereas nothing is
known about the relevance of air pollution for AE in elderly. In the present study we have
investigated long-term effects of air pollution on incidence of eczema in 834 elderly German
women from the SALIA cohort. The women were 55 years old at the baseline investigation
and on average 74 years old at the follow-up examination. Incidence of eczema was assessed
by the standardized ISAAC questionnaire. Air pollution was determined with land use
regression models. Adjusted logistic regression models were used. 8.2% developed eczema
within the follow-up period. Incidence of eczema was associated with NO2 (OR¼1.44,
p¼0.047), NOx (OR¼1.48, p¼0.026), PM2.5 (OR¼1.37, p¼0.040) and PM2.5abs (OR¼1.36,
p¼0.033). Recently, topical application of air pollutants to mouse skin was reported to induce
a signaling response, which was mediated by the arylhydrocarbon receptor (AHR) and caused
proinflammatory and neurotrophic AE-like skin changes. In the present study, minor allele (A)
carriers of the AHR polymorphism rs2066853 showed a stronger association between air
pollution and eczema (e.g. NOx: OR¼4.32 (p¼0.026)) than non-carriers (OR¼1.35
(p¼0.302)) without significant interaction (p¼0.103). These results indicate (i) a high inci-
dence for eczema in elderly women, (ii) which was linked to chronic exposure to air pol-
lutants and (iii) might be modified by AHR polymorphisms.
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Air pollution and skin aging: Is there a mediator role for air pollution-induced
lung inflammation?

A Vierkötter1, A Hüls1, D Sugiri1, U Krämer1, S Seite2, Y Yang3, L Jin3, S Wang3, J Krutmann1

and T Schikowski1 1 IUF, Düsseldorf, Düsseldorf, Germany, 2 La Roche-Posay, Asnières
Cedex, France and 3 Fudan University, Shanghai, China
Traffic-related air pollution is associated with clinical signs of extrinsic skin aging in
Caucasian and Han Chinese. In this regard, two mechanistic pathways have been suggested:
(i) air pollutants may either act directly on human skin or (ii), after inhalation, may cause lung
inflammation, which may spill over into the blood circulation and thereby indirectly affect
skin. We tested the latter hypothesis by conducting a mediation analysis. We assessed clinical
signs of extrinsic skin aging by a validated score (SCINEXATM), markers for lung inflammation
in induced sputum (IS) and in exhaled breath condensate (EBC), as well as serum levels of
inflammatory cytokines. These parameters were determined in 402 Caucasians from the
German SALIA cohort and 1,406 Han Chinese from the Taizhou study cohort (no IS or EBC
analysis). Air pollution data were measured in Germany as part of the ESCAPE campaign in
2009 or obtained in China from monitoring stations of the Chinese EPA. Inflammation
markers in IS and EBC were positively associated with pigment spots on cheeks (NO de-
rivatives in IS: p¼0.0485, and in EBC: p < 0.0001). The mediation analysis, however,
revealed that lung inflammation markers explained less than 10% of the association between
air pollution exposure and pigment spots on cheeks. No association was detectable between
inflammatory markers in serum, air pollution, and pigment spot formation. We therefore
conclude that air pollution-induced pigment spot formation is not mediated by lung
inflammation, but might rather be the result of direct effects of air pollutants on skin.
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Prevalence of chronic hepatitis (B and C) in psoriasis patients:
A cross-sectional study in a large U.S. population

KA Orrell1, P Vakharia2, EL Hagstrom2, JC Brieva2, DP West3 and B Nardone1 1 Dept of
Derm, Northwestern University Feinberg School of Medicine, Chicago, IL, 2 Northwestern
University, Chicago, IL and 3 Dept of Derm, Northwestern University, Robert H. Lurie
Comprehensive Cancer Center, Chicago, IL
Hepatitis (B and C) is an important determinant, especially with biologic agents for psoriasis,
presumably related to the potential for reactivation of Hepatitis B. However, reports on
prevalence are inconsistent. The aim of this study was to determine the prevalence of hepatitis
(B and C) in psoriasis patients in a large single center, U.S patient population by searching an
EMR data repository. The study cohort consisted of all adults aged 18-89 years who under-
went hepatitis B or C serology screening (September 2010 through September 2016). Psoriasis
and hepatitis diagnoses were identified by ICD Codes (ICD9 and ICD10 codes: 696.1, L40.0-
L40.4, L40.8, L40.9 and base code B18, B19, 070, respectively). The control cohort consisted
of all patients within the same database with no psoriasis diagnosis. Statistical analysis was
performed using logistic regression, from which crude and adjusted (for age, gender, and race)
analyses were calculated. A total of 114,860 patients (57.6% female, 49.7% Caucasian)
underwent hepatitis (B and/or C) screening. Of 2,591 patients with psoriasis, 48 (1.8%) had
positivity for hepatitis (B and/or C) compared to 2,775 (2.5%) patients in the non-psoriasis
cohort (n¼112,269). Prevalence of hepatitis (B and C) was significantly lower in psoriasis
compared to non-psoriasis cohort, both in the crude and adjusted analyses (crude OR¼0.745,
95% CI ¼ 0.558-0.993, p¼0.045; adjusted OR¼0.664, 95% CI ¼ 0.497-0.888, p¼0.006).
These findings of lower prevalence for chronic hepatitis (B and C) in this study population
warrant further exploration to determine clinical significance for these findings in the man-
agement of psoriasis.
158

Psoriasis and sexual dysfunction in young adult males: A cross-sectional study
in a large U.S. population

KA Orrell1, B Nardone1, L Serrano1, EB Lund1, S Grushchak1, S Rangel1, DP West2 and AE
Laumann1 1 Dept of Derm, Northwestern University Feinberg School of Medicine, Chicago,
IL and 2 Dept of Derm, Northwestern University, Robert H. Lurie Comprehensive Cancer
Center, Chicago, IL
Sexual dysfunction (SD) has been reported to be associated with psoriasis, but few studies
have investigated whether there is a relationship between SD and psoriasis severity in young
adult males, a population expected to be less likely to be impacted by SD than older adult
males more vulnerable to prostatic enlargement and other age-related confounding compli-
cations. To explore this further, a large, urban, U.S. patient population informed by an
electronic medical record data repository was searched for male patients, aged 18-42 years,
who had a dermatology clinic encounter between January 2001 and October 2016. The
diagnoses of psoriasis and SD were detected by ICD-9 and ICD-10 codes (696.1, L40.0-
L40.4, L40.8, L40.8 and 607.84, 302.7, 302.71, 302.72, N52.9, F52.21, 302.74, R68.82,
F52.0, F52.8, 799.81, R68.82, R37, respectively).Severity of psoriasis was defined as expo-
sure to systemic anti-psoriasis medications or exposure to topical (or no) medications. Data
on phototherapy treatment were not considered within the scope of this study. Of 1,593
individuals with psoriasis, 360 (22.6%) were exposed to systemic anti-psoriasis medications
while 1,233 (77.4%) were exposed to topical (or no) medications. 26 (7.2%) men on systemic
medications had a diagnosis of SD, compared to 45(3.6%) of those treated with topical (or no)
medications (Odds Ratio: 2.05, 95%, CI: 1.25-3.38, p¼0.006). Findings from this study
population suggest that psoriasis severity may correlate with sexual dysfunction in young
males. Moreover, these findings warrant further exploration, especially with consideration in
drug development and along with a careful assessment for sexual dysfunction that should be
considered for patients with psoriasis in order to ensure optimal management and improved
quality of life.
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The cost of acne/rosacea prescriptions in Medicare patients varies by
prescriber specialty

M Zhang1, JI Silverberg2 and B Kaffenberger1 1 Ohio State Wexner Medical Center,
Columbus, OH and 2 Feinberg School of Medicine, Chicago, IL
Little is known about treatment patterns for acne/rosacea in the elderly population and dif-
ferences by provider specialty. A cross-sectional study was performed on all Medicare Part D
prescriptions in 2008 and 2010. Total and out-of-pocket costs were analyzed for topical
retinoids, topical antibiotics, and �30-day courses of oral tetracycline-class antibiotics (TCA).
Prescribers were classified into primary care (family and internal medicine) or specialist
(majority dermatology), and medication and brand name usage were compared. Multiple
linear regression was used to model costs against prescriber type and covariates. Mean costs
were normalized to a 30-day course. The total cost of prescriptions was $63.9 million in 2008
and $71.4 million in 2010. Most common were tretinoin (81% of topical retinoids), metro-
nidazole (50% of topical antibiotics), and tetracycline (48% of TCA). Mean payer plus out-of-
pocket costs (generic; branded) were: topical retinoids ($70; $207), topical antibiotics ($59;
$174), and TCA ($18; $279). Mean out-of-pocket costs (generic; branded) were: topical
retinoids ($9; $35), topical antibiotics ($8; $47), and TCA ($5; $67). From 2008 to 2010 most
common topicals decreased $1-8 per prescription; cost of tetracycline remained the same,
and doxycycline increased by $93. 16.8% of primary care and 27.2% of specialist pre-
scriptions were brand name. Specialist prescriptions were more expensive (total; out-of-
pocket) than primary care for topical retinoids ($16.96; $5.23 [P < .001]), topical antibiotics
($0.11 [P¼.91]; $3.62 [P < .001]), and TCA ($26.75; $5.49 [P < .001]). Medication choice
and higher brand name usage result in higher total and out-of-pocket costs for specialist
prescriptions compared to primary care. Specialists may save $4.84 million per year, or 7.2%
of all total costs, by choosing less expensive drug options for acne/rosacea. While there may
be many reasons for more expensive options, comparative studies are needed for evidence of
improved outcomes.
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Cyto-molecular genetics of acute myeloid leukemia associated with sweet
syndrome

CA Nelson1, CM McMahon2, MH Noe1, A Gowda3, B Wu4, H Ashchyan1, WD James1, RG
Micheletti5, AE Perl2 and M Rosenbach1 1 Department of Dermatology, University of
Pennsylvania, Philadelphia, PA, 2 Department of Medicine, Division of Hematology and
Oncology, University of Pennsylvania, Philadelphia, PA, 3 College of Medicine, University
of Toledo, Toledo, OH, 4 Department of Medicine, Drexel, Philadelphia, PA and 5 Uni-
versity of Pennsylvania, Philadelphia, PA
Sweet syndrome (SS) is a neutrophilic dermatosis. Limited data on acute myeloid leukemia
(AML) associated with SS have suggested an increased frequency of del(5q) karyotype and
fms-like tyrosine kinase-3 (FLT3) mutations. We reviewed 24 AML-associated SS cases at the
University of Pennsylvania from 2005 to 2015. The mean (�SD) age was 55 (�13) years; 14
(58%) were female. 5 (21%) and 3 (12%) had subcutaneous and histiocytoid SS variants,
respectively. An associated drug was identified in 7 (29%): filgrastim (4), FLT3 inhibitor (2),
and all-trans retinoic acid (1). 20 (83%) had de novo AML and 4 (17%) had AML related to
myelodysplastic syndrome. 22 (92%) had active disease and 2 (8%) were in remission. Of 22
tested, cytogenetic analysis revealed 3 (14%) favorable, 15 (68%) intermediate, and 4 (18%)
adverse karyotypes. A del(5q) was present in 2 cases as part of a complex karyotype. Of 16
tested, FLT3 e internal tandem duplication (ITD) mutations were present in 7 (44%), 2 of
which also had D835 tyrosine kinase domain mutations. Our study revealed a modestly
increased frequency of FLT3 e ITD mutations, historically associated with a poor prognosis in
AML. Further research is warranted to confirm this finding and investigate the role of specific
mutations and targeted therapies in the pathogenesis of AML-associated SS.
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Potential adverse psychosocial impacts of skin biopsies in the context of
melanoma screening

NHMatthews1, PM Risica1, L Dionne1, J Mello1, LK Ferris2, M Saul2, A Geller3, F Solano2, JM
Kirkwood4 and MA Weinstock5 1 Brown University, Providence, RI, 2 University of
Pittsburgh, Pittsburgh, PA, 3 Harvard University School of Public Health, Cambridge, MA, 4
University of Pittsburgh Medical Center, Pittsburgh, PA and 5 Brown University, Providence
Veterans Affairs Medical Center, Providence, RI
A potentially adverse consequence of melanoma screening is performing skin biopsies that in
retrospect are unnecessary. Relatively little is known about the potential impact of skin
biopsies on psychosocial wellbeing. Concerns about self-esteem and cosmesis have been
anecdotally noted. To determine whether skin biopsies adversely affect psychosocial well-
being and self-esteem, we compared anxiety, distress, and depression among patients
screened for melanoma who had a skin biopsy versus those who did not. Data were collected
from 186 participants who were � 35 years old and had their skin examined by physicians
who had completed INFORMED, a validated web-based training for detection of skin can-
cers, particularly melanoma. Telephone surveys included the Spielberger State-Trait Anxiety
Inventory (STAI), Psychological Consequences of Screening (PCQ), Hospital Anxiety and
Depression (HAD) scale, and other parameters of potential impact. Among participants who
had biopsies (12%), measures of psychosocial wellbeing from the PCQ and performance of
more thorough skin self-exams were higher than in non-biopsied individuals (p < 0.01). There
were no significant differences in all other psychosocial measures, and no differences in
motivation to have annual or monthly skin exams, and ability to identify a concerning lesion.
Biopsied participants also reported no changes in self-esteem or concern regarding the
cosmesis of their biopsy site. While these data are subject to study limitations including small
sample size and time lag between biopsy and surveys, results suggest that skin biopsies do not
worsen and may even reassure and improve their psychosocial wellbeing.
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The impact of psoriasis body surface area on mortality: A prospective
population-based cohort study

MH Noe, DB Shin, MT Wan and JM Gelfand Department of Dermatology, University of
Pennsylvania, Philadelphia, PA
Emerging retrospective data suggests that patients with psoriasis have an increased risk of
premature death, with the risk most significant in patients with severe disease, as defined by
treatment patterns or hospitalization for psoriasis. To our knowledge, there have been no
prospective, population-based studies evaluating mortality in patients with psoriasis using
physician-reported, objective measures of disease severity. The objective of this study is to
determine the all-cause mortality rate for adults with psoriasis, using objective measures of
psoriasis severity. We conducted a prospective cohort study using The Health Improvement
Network, an electronic medical records database in the United Kingdom. These individuals
have information regarding disease severity, including percent of body surface area (BSA)
affected, as reported by a general practitioner (GP) in a prospective survey (response
rate¼95.7%). Among 8760 psoriasis patients and 87,600 controls, there were 125 deaths
(3.35 deaths per 1000 person-years, 95% CI: 2.81-3.99) and 1188 deaths (3.24 deaths per
1000 person-years, 95% CI: 3.06-3.43) in 402,893 person-years of observation. After
adjusting for age, sex and cardiovascular risk factors (BMI, smoking, history of MI/stroke,
diabetes), those with >10% BSA had an increased risk of death (HR: 1.82, 95% CI: 1.23-
2.69). The hazard associated with >10% BSA was as significant as other well established
cardiovascular risk factors including MI (HR: 1.71, 95% CI: 1.31-2.23), stroke (HR: 1.90, 95%
CI: 1.44-2.50) and diabetes (HR: 2.00, 95% CI: 1.7-2.34). Our results suggest the impact of
severe psoriasis (>10% BSA) on mortality is comparable to other well established cardio-
vascular risk factors. This novel finding identifies individuals with an increased risk of
mortality where prevention efforts should be targeted.
S28 Journal of Investigative Dermatology (2017), Volume 137
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Associations of phenotypic characteristics, MC1R variants, and prior
amelanotic melanoma with incident amelanotic melanoma

S Vernali1, PA Kanetsky2, I Orlow3, L Luo4, M Berwick4 and NE Thomas1 1 Department of
Dermatology, University of North Carolina at Chapel Hill, Chapel Hill, NC, 2 H. Lee Moffitt
Cancer Center & Research Institute, Tampa, FL, 3 Memorial Sloan Kettering Cancer Center,
New York, NY and 4 University of New Mexico, Albuquerque, NM
In the international, population-based Genes, Environment, and Melanoma (GEM) study, we
previously reported that survival is poorer from amelanotic melanoma (AM) than pigmented
melanoma (PM) due to advanced stage at diagnosis. However, phenotypic characteristics and
underlying genetics associated with AM are unknown. Here we investigated whether
phenotypic traits and carriage of MC1R variants were associated with AM and whether a
diagnosis with AM was associated with having a prior AM. Our analyses included 2,276
participants in the GEM study with incident primary cutaneous melanoma with phenotypic
data, MC1R genotyping, and scored histologic pigmentation. We determined ORs and 95%
CIs for associations of phenotypic traits, MC1R status, and prior AM, with AM. All models
were adjusted for age, sex, study center, and primary status (single or multiple primary
melanoma). A total of 498 participants had a prior primary melanoma. We found those with a
subsequent primary AM were more likely to have had a prior primary AM (OR¼4.70, 95%
CI¼1.27-14.51; P ¼.01) compared to those with a subsequent PM. We also found older age,
absence of back nevi, presence of many freckles, and a sun-sensitive phenotypic index
(determined by combining hair color, eye color, and ability to tan) to be independently
associated with AM (each P < .05). Carriage of MC1R variants was not associated with AM
after adjustment for phenotype. Physicians can use this information to provide more careful
examination for clinical signs of AM in older patients with absence of back nevi, many
freckles, or a sun-sensitive phenotypic index, particularly among those with a prior history
of AM.
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Changes in the geographic distribution of atopic dermatitis on the body
with age

TT Schwartz1, DJ Margolis2 and K Abuabara1 1 Program in Clinical Research, Department of
Derm, UCSF, San Francisco, CA and 2 University of Pennsylvania, Philadelphia, PA
Atopic dermatitis (AD) is described as having a characteristic distribution that changes with
age: peri-orifical among infants, flexural in early childhood, and other locations, such as on
the hands or trunk, in adulthood. However, little data is available regarding changes in the
geographic distribution of disease among individuals as they age. The objective of this study
was to describe the geographic location of AD on the body among individuals over time in a
cohort of US children and young adults followed for up to 10 years. 6,270 participants, ages
2-28 years, who returned 65,237 surveys as part of the Pediatric Eczema Elective Registry
(PEER), a national post-marketing study of pimecrolimus, were analyzed. The mean age at
enrollment was 7.2 years old, and 47% of the sample was male, 35% white, 49% black, and
75% had a history of atopic disease. 88% of individuals had flexural rashes ever, 83% had
facial, and 94% had other rashes ever. Among 6-month periods during which a rash was
reported, individuals reported flexural rashes 62% of the time (Standard Deviation 35%),
facial rashes 50% of the time (SD 36%), and rashes in other areas 70% of the time (SD 31%).
Using multilevel mixed effects logistic regression and controlling for age, sex, race, history of
atopy, age at enrollment, and age at AD onset, we found that the odds of flexural rash
decreased by 7% for each additional year of age (OR 0.93, 95%CI 0.92-0.94), the odds of
facial rashes decreased by 8% for each additional year of age (OR 0.92, 95%CI 0.91-0.92),
and the odds of rashes in other areas decreased by 8% for each additional year of age (OR
0.92, 95%CI 0.91-0.93). Individuals report rashes in fewer locations at one time as they age.
In summary, there is heterogeneity in the geographic location of AD rashes among in-
dividuals; while 88% had flexural rashes ever, they were only present 62% of the time, and
rashes in all measured areas became less frequent with age.
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Influence of market competition on Tetracycline pricing and impact of price
increases on clinician prescribing behavior

JS Barbieri, DJ Margolis and BA Brod University of Pennsylvania, Philadelphia, PA
Introduction: Tetracycline antibiotics are often used in the treatment of acne and other
conditions. Recent price increases threaten access to these medications. Methods: We
examined patients with a diagnosis of acne in the de-identified Clinformatics� DataMart
(Optum Insight, Eden Prairie, MN) who were prescribed a course of tetracycline antibiotics
between 2004 and 2014. A course of therapy was defined as at least 30 days in duration, with
a gap of no more than 30 days between prescriptions. Price was determined by standard cost.
Using the 4- or 5-digit labeler section of the National Drug Code, the market share of each
manufacturer was identified to calculate the Herfindahl-Hirschman index (HHI). Results:
Between 2012 and 2013, the mean price for doxycycline hyclate prescriptions increased
754% from $15.91 to $119.98. A similar increase in price was not found for minocycline.
While the HHI for doxycycline hyclate ranges from 2701 to 3748 over the study period, we
do not identify an association between the price of doxycycline hyclate and the HHI
(b¼0.025, 95% CI -0.063 to 0.114, p¼0.532). Between 2012 and 2014, there was a 4.0%
absolute decrease in the percentage of courses using doxycycline hyclate and a 4.2%
absolute increase in the percentage of courses using doxycycline monohydrate. Discussion
Although the price of doxycycline hyclate increased dramatically between 2012 and 2013,
there was no significant increase in the HHI to suggest changes in market concentration were
responsible. The lack of a comparable increase in the price of minocycline reduces the
likelihood that external factors, such as input costs or regulatory constraints, are the under-
lying etiology. These findings suggest there may be non-market driven factors accounting for
this price increase. We observe a slight substitution of doxycycline monohydrate for doxy-
cycline hyclate in the setting of this price increase. These extraordinary price increases may
impede patient access to care.
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Development of a novel self-administered screening tool for early
identification of hidradenitis suppurativa

S Paek1, V Moye1 and A Qureshi2 1 Brown Dermatology, Providence, RI and 2 Brown
University, Providence, RI
Hidradenitis suppurativa (HS) is a chronic inflammatory condition which results in scarring,
pain, and diminished quality of life for those who are affected. Diagnosis and treatment are
frequently delayed. The incidence and prevalence of HS remain unverified. It has been linked
to numerous comorbidities including metabolic syndrome, arthropathies, psychiatric disor-
ders, polycystic ovarian syndrome, and inflammatory bowel disease. Currently, no validated
screening tool exists to aid in the diagnosis of HS. The hidradenitis suppurativa screening tool
(HST) was designed through extensive literature review and use of the Delphi method to
identify key features in early diagnosis of HS. Patients are provided a series of photographs of
characteristic lesion types (pimples, boils, scarring, and draining sinuses) and locations
(axillae, breasts, groin, and buttocks). They are asked about frequency of skin “outbreaks” and
scar development following flares. It includes questions regarding prior diagnosis of HS as
well as past treatments, history of severe acne, and pain. A pilot validation study was per-
formed by administering the HST to 15 patients with HS and a control group of 15 patients
without HS. The median age of participants with HS was 41.3, median age at diagnosis was
33.7, and 73.3% were female. There were no statistically significant differences in age,
gender, history of pimples, or history of severe acne between the groups. Severe acne was
reported in 26.7% of study group and 6.7% of control group participants (p¼0.33). All other
questions including lesion types and locations, 2 outbreaks in the past 6 months, scars at the
location of outbreaks, treatments received, and pain from condition differentiated between
study group and control group participants with a p-value < 0.018. The HST shows promise
as a simple and effective screening tool for early detection of HS. Early detection and
treatment could lead to prevention of scarring, reduction of comorbidities, and overall
enhancement of quality of life.
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Disparities in the incidence and survival of eccrine malignancies in the United
States

R Tripathi1 and JS Bordeaux2 1 Case Western Reserve University/University Hospitals
Cleveland Medical Center, Portland, OR and 2 University Hospitals Cleveland Medical
Center and Case Western Reserve University School of Medicine, Cleveland, OH
Background: Information on risk factors, incidence, and survival of eccrine malignancies is
limited. The objective of the current study was to describe disparities in the incidence of and
survival from primary eccrine malignancies. Methods: We used data from the 18 registries of
the Surveillance, Epidemiology, and End Results (SEER) database from 2000-2013. Diagnoses
of malignant eccrine spiradenoma, eccrine papillary adenocarcinoma, eccrine poroma, and
eccrine adenocarcinoma were included and analyzed discretely. Hazard ratios, five/ten year
survival rates, and incidence rates were calculated and compared for each population sub-
group. Each parameter was analyzed by age, specific type of eccrine malignancy, residence
location (urban/metropolitan), race, sex, and SEER Registry. Results: Overall age-adjusted
incidence was .10 per 100,000 person years. The incidence of eccrine malignancies
increased significantly (+3.23% annual percent change) from 2000-2013. Incidence among
men was significantly greater than women (95% CI of rate ratio: 1.35-1.65). Incidence among
white-Americans was significantly greater than non-white Americans (95% CI of rate ratio:
1.21-1.63). Five-year relative survival of eccrine malignances was 92.88% (95% CI: 94.10%-
97.48%). Increasing age, male sex, black race, rural residence, and diagnosis of malignant
eccrine spiradenoma (as compared with papillary adenocarcinoma, poroma, and adeno-
carcinoma) were associated with significantly higher all-cause mortality (p < .01). Conclu-
sions: This is the largest population-based study of eccrine malignancies to date. Although the
overall incidence of eccrine malignancies is increasing, the overall mortality has decreased.
Recognition of the unique demographic profile of eccrine malignancies as per this research is
crucial in understanding the etiology of different eccrine malignancies and determining how
to prevent and care for these diseases in the future.
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Tropomyosin is minor but distinct allergen in the patients with shrimp allergies

O Tsedendorj and E Morita Department of Dermatology, Shimane University Faculty of
Medicine, Izumo, Japan
Background: Crustacean groups such as shrimp is one of the most frequent causes of food
allergic reaction in Japan as well as western countries. Cross-reactivity between crustaceans
and other molluscs has been widely reported in shrimp-sensitive subjects. The purpose of
study is to see an involvement of tropomyosin in the development of shrimp allergy in Japan.
Methods: A total of 21 patients with shrimp allergy and 5 patients with atopic dermatitis (AD)
who had no history of allergic reaction to shrimp but positive tropomyosin-specific IgE test
were enrolled. Shrimp allergy patients were divided into three groups based on their symp-
toms: group I (oral allergy syndrome: OAS), group II (Urticaria), and group III (others).
Tropomyosin-specific IgE was determined with CAP-fluorescent enzyme immunoassay and
using IgE immunoblot. Involvement of carbohydrate in IgE-binding to allergens was examined
by sodium periodate treatment. Results: Tropomyosin-specific IgE was detective in 4 (rate
50%) and positive in 3 (rate 37.5%) of the 8 patients in group I, detective in 3 (rate 30%) and
positive in 1 (rate 10%) of the 10 patients in group II, and detective in 1 (rate 33.3%) and
positive in 1 (rate 33.3%) in the 3 patients in group III. Upon IgE immunoblotting, serum IgE
binding to purified tropomyosin was detected in the 5 patients with shrimp allergy; 3 patients
in group I, 1 patient in group II, and 1 patient in group III, whereas no binding was seen in the
5 patients with AD. The IgE binding to 34-35 kDa bands was well compatible with the result
of tropomyosin-specific IgE test. Periodate treatment indicated that the IgE-binding is not
mediated by carbohydrate-moieties. Conclusion: Tropomyosin is minor but distinct allergen
in the patients with shrimp allergy in Japan.
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Natural course and comorbidities of chronic spontaneous urticaria in Korea:
A nationwide, population-based study

Y Kim1, C Bang1, J Lee1, N Kim2, J Roh3, S Seo4, H Song5, M Lee6, J Choi7 and Y Park1 1
Department of Dermatology, College of Medicine, The Catholic University of Korea, Seoul,
Republic of Korea, 2 Department of Dermatology, School of Medicine, Kyung Hee Uni-
versity, Seoul, Republic of Korea, 3 Department of Dermatology, Gachon University Gil
Medical Center, Incheon, Republic of Korea, 4 Department of Dermatology, Chung-Ang
University College of Medicine, Seoul, Republic of Korea, 5 Department of Dermatology,
College of Medicine, Korea University, Seoul, Republic of Korea, 6 Department of
Dermatology and Cutaneous Biology Research Institute, Yonsei University College of Med-
icine, Seoul, Republic of Korea and 7 Department of Dermatology, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Republic of Korea
There have been no reports regarding the natural course of chronic spontaneous urticaria
(CSU) using a population-based database. The purpose of our study was to investigate natural
course and comorbidities and of CSU using the Korean National Health Insurance Service
National Sample Cohort 2002-2013. We enrolled patients into a CSU group (N¼4,281) and
an age- and sex-matched control group (N¼21,405) between 2003 and 2007. Demographic
data and comorbidities were compared between cases and controls. CSU remission rates
were calculated in 1, 2, 3, 4, and 5 years after initial diagnosis. Proportions of metabolic,
autoimmune, chronic infectious, allergic, and H. pylori-related diseases in the CSU group
were significantly higher, compared to the control group. CSU remission rates 1, 2, 3, 4, and 5
years after initial diagnosis were 30.74%, 42.44%, 47.21%, 49.12%, and 50.29%, respec-
tively. Results from this study will help to highlight both awareness of comorbidities and
chronicity of CSU.
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Topographic evaluation of rosacea patients: According to subtype and severity

1 2 2 2 2
J Hong , G Jo , H Park , H Yoon and S Cho 1 Dongguk University College of Medicine,
Seoul, Republic of Korea and 2 Seoul National University Boramae Medical Center, Seoul,
Republic of Korea
Background: Rosacea is a common inflammatory skin disease, but it is hard to classify its
subtype and grade severity. Due to these difficulties, topographic characteristics of rosacea
lesions are not elucidated clearly. Objectives: To evaluate topographic differences according
to subtype and severity. Methods: 704 patients were analyzed and classified into 4 subtypes
(erythematotelangiectatic(ETR), papulopustular (PPR), combined, phymatous(PHY)). Severity
and clinical response were graded using 3-point numeric scale. Results: The most common
subtype was ETR(55.7%), followed by combined type(22.6%). Cheek was the most
commonly affected site(89.9%), followed by nose(56.5%), glabella(37.8%), nasolabial
fold(17.2%) and periorbital area(9.8%). Glabella was significantly more frequently affected in
combined type(69.2%) than in ETR(28.3%), regardless of severity. Same trend was seen with
nasolabial involvement (39.0% in combined type vs 10.5% in ETR). Nose, glabella, naso-
labial fold and periorbital area were more frequently invaded with higher severity (p¼0.000).
The complete response rate was significantly different between ETR and combined type
(10.9% vs 26.0%). The co-occurrence of seborrheic dermatitis did not affect where lesions
occur. Conclusion: As the severity of rosacea increases, glabella and nasolabial fold are
invaded more frequently. The patients in combined type have higher glabella lesions.
Glabellar involvement may serve as a prognostic indicator in rosacea.
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Impact of topical 5-fluorouracil cream on photodamage using four validated
photonumeric scales

K Korgavkar1, K Lee1 and MA Weinstock2 1 Brown University, Providence, RI and 2 Brown
University, Providence Veterans Affairs Medical Center, Providence, RI
Topical 5-fluorouracil (5-FU), commonly used for the treatment of actinic keratosis, has also
been subjectively observed by both patients and physicians to improve skin texture. For those
hesitant to use 5-FU due to its side effect profile, demonstrating improvement in photoaging
may serve as an additional motivating factor, especially in cosmetically sensitive populations.
We investigated the impact of a standard course of 5-FU on photoaging using validated
photonumeric scales. The VAKCC Trial (Veterans Affairs Keratinocyte Carcinoma Chemo-
prevention Trial) followed 932 veterans with significant sun damage (�2 keratinocyte car-
cinomas in the preceding 5 years, with at least one on the face). Participants applied either
topical 5-FU or a vehicle control cream BID for 2 to 4 weeks to the face and ears. Three
photographs (en face, 90� left side of face, 90� right side of the face) were taken at baseline, 6,
12, and 18 months; all 3 photos were independently evaluated by 2 raters using 4 validated
scales: 1) Griffiths scale 2) Allergan forehead lines scale 3) Melomental folds scale 4) Crow’s
feet scale. For analysis of the change in photoaging scores, the 2 raters’ scores were first
averaged then the change between each timepoint and baseline was calculated. The Kruskal
Wallis test was used to evaluate this change between the groups. Photos from 281 subjects
were evaluated at baseline (843 photos), 6 months (747 photos), 12 months (738 photos), and
18 months (714 photos). There was no statistically significant change in photoaging using any
scale between baseline and 6 months, baseline and 12 months, and baseline and 18 months.
P-values ranged from 0.07 to 0.94. A standard course of topical 5-fluorouracil cream did not
result in detectable improvement of photodamage using any of 4 validated photonumeric
scales.
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Inter-rater, intra-rater, and test-retest reliability of photonumeric grading
scales using photographs

K Korgavkar1, MA Weinstock2 and K Lee1 1 Brown University, Providence, RI and 2 Brown
University, Providence Veterans Affairs Medical Center, Providence, RI
Current photonumeric scales, validated in predominantly female populations, may not
account for gender-related aging differences. Evaluating scale reliability in a male population
is important for the assessment of photoaging in men. We investigated the inter-rater, intra-
rater, and test-retest reliability of four photonumeric grading scales using photographs of
primarily elderly Caucasian males. The VAKCC (Veterans Affairs Keratinocyte Carcinoma
Chemoprevention) Trial studied 932 veterans with severe photodamage (�2 keratinocyte in 5
years). Subjects applied a standard course of topical 5-fluorouracil cream. Photographs of the
face were taken at three angles at baseline, 6, 12, and 18-month time points. Photos of all
three angles were independently evaluated by 2 dermatologists using 4 validated scales: 1)
Griffiths scale 2) Allergan forehead lines scale, 3) Melomental fold scale 4) Crow’s feet scale.
Photographs were re-evaluated after 2 weeks. Intraclass correlation coefficient was used to
determine intra-rater and test-retest reliability. Cohen’s kappa coefficient was used to measure
agreement between the 2 raters. 3042 photos were evaluated from 281 subjects with a mean
age of 71.5. The majority were male (97%) and Caucasian (99%). For the Griffiths scale,
Allergan’s forehead lines scale, Melomental fold scale, and Crow’s feet scale respectively,
substantial inter-rater agreement was obtained with kappa values of 0.62, 0.61, 0.66, and
0.67 and significant intra-rater agreement was demonstrated with ICC values of 0.79, 0.72,
0.79, and 0.89. Test-retest reliability was demonstrated with ICC values ranging from 0.87 to
0.95. Overall, we demonstrated substantial inter- and intra-rater agreement, and test-retest
reliability using four photonumeric scales, supporting their use with photographs. Develop-
ment of a photonumeric scale for photoaging in the male population with almost perfect
agreement should be considered.
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Systematic review of atopic dermatitis disease definitions in
routinely-collected health data

MP Dizon1, AM Yu2, RK Singh3, J Wan4, DJ Margolis4, SM Langan5 and K Abuabara6

1 Department of Dermatology, University of California, San Francisco, San Francisco, CA,
2 University of Ottawa, Ottawa, Canada, 3 University of California-Los Angeles, David
Geffen School of Medicine, Los Angeles, CA, 4 University of Pennsylvania, Philadelphia, PA,
5 London School of Hygiene and Tropical Medicine, London, United Kingdom and 6
Program in Clinical Research, Department of Derm, UCSF, San Francisco, CA
Routinely collected health data (RCD) obtained for administrative and clinical purposes are
increasingly used to study atopic dermatitis (AD). It is unclear how AD has been defined in
these sources and to what extent AD prevalence and severity estimates are influenced by the
method used to classify patients. Therefore, we aimed to evaluate how AD patients have been
identified in studies using RCD. Secondarily, we aimed to determine whether these methods
were validated, and when applicable, to estimate how disease definitions affected the vari-
ability in AD prevalence. We systematically searched PubMed, EMBASE, and Web of Science
and identified 1354 studies (57 which met inclusion criteria). We identified 5 factors that
were used to identify patients with AD: medical diagnosis codes, medical diagnosis exclusion
codes, the number of occasions of a code, the type of provider associated with a code, and
prescription data. Prevalence estimates ranged from 0.18%-38.33% (median 5.13%). Varia-
tion in prevalence introduced by differences in the algorithm features used to identify patients
was similar in magnitude to the variation in prevalence introduced by setting, age, and period
prevalence. Only two studies mentioned methods used to validate algorithms and no study
reported on disease severity within the study population. This review highlights the variation
in algorithms used to study AD, lack of validation, and need for standardization to allow for
meaningful interpretation and comparison of results.
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Risk factors of high frequency basal cell carcinoma: Gender, histologic
subtypes, anatomic distribution, and associated immunosuppression

KY Kuo1, HG Cho1, P Batra1, S Li1, K Rieger2, JY Tang3 and KY Sarin3 1 Stanford University
School of Medicine, Stanford, CA, 2 Stanford Dermatology, Stanford, CA and 3 Stanford
University, Stanford, CA
Introduction: Male gender, age, fair skin, ultraviolet radiation and immunosuppression are
known risk factors for BCC. However there is limited understanding of the impact of these risk
factors with increasing frequency of BCC development. In this study, we sought to investigate
the association of gender, age, BCC subtype, distribution and immunosuppressant use with
increasing frequency of BCCs. Methods: We performed a retrospective cohort study of 3,392
BCCs biopsied in 1,419 patients between 2005 and 2015 at Stanford Hospital and Clinics.
Results: During the 10-year observational period, 53.3% patients were diagnosed with single
BCC; 38.8% patients developed 2 to 5 BCCs; 7.8% patients developed 6 or more BCCs (high
frequency BCCs or hfBCCs). We found that as the number of BCC increased, the proportion of
male patients also significantly increased. Adjusting for age, race, and follow-up duration,
male sex was associated with a 1.18 fold-increase in risk of 2 or more BCCs (p ¼ 0.007) and a
2.40-fold increase in risk of 6 or more BCCs (p < 0.001) using logistic regression. Multivariate
regression analysis adjusted for age, gender, race, and transplant status also showed that
patients with history of azathioprine had 5.22 fold-increase in risk for developing 6 or more
BCCs (95% CI 1.31 e 20.81, p ¼ 0.019) compared to single BCC. Mycophenolate, cyclo-
sporine, sirolimus, and tacrolimus did not change the risk of BCC. Conclusion: The data
implicates the continued high risk of male gender on the development of numerous BCCs. In
addition, azathioprine is associated with increased risk of hfBCCs. Continued clinical sur-
veillance is needed to identify and understand this subset of patients who develop BCC at
high frequency.
S30 Journal of Investigative Dermatology (2017), Volume 137
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Rosacea associated with increased prevalence of gastrointestinal disorders in
absence of systemic antibiotics

H Lim1, AH Fischer2, J Kendall3, M Rueda3, S Kang1 and A Chien1 1 Dept of Derm, Johns
Hopkins Univ, Baltimore, MD, 2 Johns Hopkins Univ, Baltimore, MD and 3 Galderma Lab,
Fort Worth, TX
Rosacea has been linked previously with gastrointestinal diseases (GID). However, antibiotic
intake in these patients has not been taken into consideration, despite literature to suggest an
association with GID. We sought to further investigate the association of rosacea and GID
without the possible mediating effects of systemic antibiotics. Pooling Humana database
records (2007-2015), we performed a cross-sectional analysis of patients aged 30-64 with a
history of rosacea (cases) or seborrheic keratosis (controls). We compared the prevalence of
11 GID in both groups, using multivariable logistic regression (age, gender adjusted). We
excluded patients on oral doxycycline, minocycline, erythromycin and clindamycin from the
analysis. Compared to controls, rosacea cases had an increased prevalence of malabsorption
(adjusted odds ratio[aOR]¼1.15; 95% confidence interval¼1.07-1.23), celiac disease
(aOR¼1.20; 1.09-1.30), irritable bowel syndrome (aOR¼1.11; 1.07-1.14), H. pylori infection
(aOR¼1.28; 1.17-1.39), gastroesophageal reflux disease (aOR¼1.1; 1.03-1.17), gastritis
(aOR¼1.10; 1.05-1.14) and Crohn’s disease (aOR¼1.13; 1.01-1.26). The modest association
observed between rosacea and GID even in the absence of systemic antibiotics suggests that
rosacea may offer an independent contribution to GID not attributable to antibiotic use. Of
note, in excluding rosacea patients taking antibiotics, we likely excluded severe cases from
the analysis—a group more strongly associated with GID in previous reports. Antibiotic use in
rosacea patients may further increase the prevalence of GID in this group of patients who may
have a propensity for GID at baseline. Longitudinal studies would provide more knowledge
on the temporal aspect of these associations.
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Inpatient burden of dermatomyositis in united states adults

1 2 3 4
M Kwa , K Ardalan , AE Laumann and J Silverberg 1 Northwestern University Feinberg
School of Medicine, Chicago, IL, 2 Division of Rheumatology, Departments of Pediatrics and
Medical Social Sciences, Ann & Robert H. Lurie Children’s Hospital of Chicago/Northwestern
University Feinberg School of Medicine, Chicago, IL, 3 Department of Dermatology,
Northwestern University Feinberg School of Medicine, Chicago, IL and 4 Departments of
Dermatology, Preventive Medicine and Medical Social Sciences, Northwestern University
Feinberg School of Medicine, Chicago, IL
Dermatomyositis (DM) is a rare autoimmune disease that causes significant morbidity and
quality of life impairment. Little is known about the inpatient burden of DM in the US. We
analyzed the prevalence and predictors of hospitalization, cost of care and length of stay in
US patients with DM. Data on 72,651,487 hospitalizations from the 2002-2012 Nationwide
Inpatient Sample were analyzed. ICD-9-CM code 710.3 was used to identify hospitalizations
with a primary vs secondary diagnoses of DM. There were 9,687 and 43,188 weighted ad-
missions with a primary or secondary diagnosis of DM, respectively. Prevalence of hospi-
talization with a primary or secondary diagnosis of dermatomyositis increased for all years
after 2003 compared with years 2002-2003 (P < 0.05). In multivariate logistic regression
models with stepwise selection, female sex (adjusted odds ratio [95% confidence interval])
(2.05 [1.80-2.34]), non-white race (black: 1.68[1.57-1.79]; Hispanic: 2.38[2.22-2.55]; Asian:
1.54[1.32-1.81]; other: 1.65[1.45-1.88]), and multiple chronic conditions (2-5: 2.39[2.20-
2.60]; 6+: 2.80[2.56-3.07]) were associated with higher rates of hospitalization for DM. LOS
and costs of hospitalization were significantly higher in hospitalizations with vs. without DM.
Race/ethnicity was associated with increased LOS (log-linear regression; adjusted beta [95%
confidence interval] for black: 0.14 [0.04-0.25]; Asian: 0.38 [0.22-0.55]) and cost of care
(Asian: 0.51 [0.36-0.67]). In conclusion, there is a significant and increasing inpatient burden
for DM in the US. There appear to be racial differences as non-whites have higher prevalence
of admission, increased LOS and cost of care.
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Surveillance adherence of patients after treatment of primary cutaneous
melanoma

J Reserva1, M Janeczek2, C Joyce3, A Goslawski2, H Hong2, F Yuan2, N Balasubramanian3,
J Swan1 and R Tung1 1 Dermatology, Loyola University Medical Center, Maywood, IL, 2
Stritch School of Medicine, Loyola University Chicago, Maywood, IL and 3 Clinical Research
Office, Loyola University Chicago, Maywood, IL
Melanoma surveillance serves to identify curable locoregional recurrences, new primary
melanomas, and early distant recurrences. Although optimal melanoma surveillance strategy
has not been determined, several clinical guidelines exist. We retrospectively reviewed
melanoma patients’ initial 5-year dermatology follow up visit frequencies to determine
clinicopathologic variables associated with poor adherence to melanoma surveillance rec-
ommendations by the National Comprehensive Cancer Network (NCCN). An “aggressive”
and “conservative” surveillance schedule was adapted from NCCN visit frequency ranges. Of
186 patients included, the mean age was 55 (SD¼15), 40.2% were female, 93.0% (n¼173)
were white, and 76.2% (n¼141/185) were married. Most patients lived > 10 miles from the
clinic (111/184, 60.3%) and had private insurance (n¼109, 58.6%). Nearly all patients were
stage 0-IIA (n¼169, 90.9%). Between 58.4% to 74.5% of patients adhered to “aggressive”
surveillance, with decreasing rates over the 5-year period. Annual rates of poor surveillance
adherence (7.3% - 23.6%) increased over time. Based on adjusted odds ratios, the uninsured
are 4.77 times more likely to fail to adhere to “aggressive” surveillance. Larger prospective
studies may help us further understand the complexity of surveillance adherence in this at-risk
population.
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Risk factors for melanoma brain metastasis and disease progression:
A single-center retrospective analysis

LJ Gardner1, M Ward2 and D Grossman3 1 University of Utah, Salt Lake City, UT, 2
Huntsman Cancer Institute, Salt Lake City, UT and 3 HCI, Univ. of Utah, Salt Lake City, UT
Advanced stage melanoma frequently metastasizes to the brain, and is associated with poor
prognosis. We sought to determine whether factors related to patient demographics and
primary tumor were associated with development of brain metastases (BM) and survival. In
addition, we investigated the impact of BM detection setting (routine screening vs. symp-
tomatic presentation) on clinical outcomes. A database of melanoma patients seen from
1999-2015 at our institution was reviewed to identify patients that developed BM. Patients
with BM were matched by stage to a subgroup of patients who did not develop BM to serve as
a control group. Patient demographics, primary tumor characteristics, and clinical outcomes
were analyzed. 123 patients with BM were matched by stage to 237 patients without BM.
Characteristics of the primary melanoma tumor associated with development of BM included
location on the scalp (p¼0.030), nodular histologic type (p¼0.020), and Breslow depth >4
mm (p¼0.048). In patients with BM, time to first recurrence for melanomas of the scalp was
significantly shorter (10.8 vs. 24.8 months, p¼0.007) than non-scalp head and neck tumors.
Patient stage, tumor depth, nodular type, and ulceration were also associated with worse
clinical outcomes. There was no difference in clinical outcomes between patients whose BM
were detected upon routine screening vs. imaging upon symptomatic presentation. Factors
predictive of developing BM included scalp location, nodular type, and depth. In patients
with BM, scalp location, stage, tumor depth, nodular type, and ulceration but not detection
setting were associated with worse clinical outcomes.
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Neutrophil is not the dominant IL-17 producer in psoriasis

K Yamanaka, A Yamagiwa, T Akeda, M Kondo, M Kakeda, K Habe and H Mizutani Mie
University, Graduate School of Medicine, Tsu, Japan
The dramatic improvement of the psoriatic skin lesions by blocking IL-17s, IL-17 pathway is
the key cytokine in psoriatic inflammation. So many cells have been proposed as the main
source of IL-17 producing cells in psoriasis, however the real IL-17 supplier in psoriasis is still
controversial. Neutrophils are the majority in the psoriatic lesions, and have been suggested
IL-17 producer. Presence of the IL-17 immunoreactive neutrophils in the psoriatic skin lesions
have been reported histopathologically as well as in peripheral blood by flow cytometric
analysis. However, a report declared absence of IL-17mRNA expression by RT-PCR, but
others reported presence in the severe psoriasis patients. Is there any technical issue to
address this inconsistency? Neutrophils and lymphocytes were commonly separated by a
double gradient density cell separation. However, the neutrophil fraction by this method
contains many comigrated monocytes and lymphocytes. In contrast, the neutrophil fraction
by a specific magnetic beads separation shows high purity. The purity of neutrophils in the
collected cells was statistically high with using magnetic beads. IL-17A mRNA is amplified by
PCR in monocytes and T cells, but not in the specific beads-separated neutrophils from
healthy controls and severe psoriasis patients. However, the neutrophil fraction by density
gradient cell separation shows IL-17A mRNA amplification. In conclusion, neutrophils are not
the actual major source of IL-17A in psoriasis, but activated monocytes and lymphocytes are
the dominant source of IL-17A. The contaminated monocytes or lymphocytes-derived IL-17A
mRNA was detected in the neutrophil fraction by a gradient density cell separation.
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The investigation of dermoscopy in differential diagnosis of facial actinic
keratosis

W Li and C Zhang Peking University Third Hospital, Beijing, China
Objective:To investigate the value of dermoscopy in differential diagnosis of facial actinic
keratosis (AK) in Chinese. Methods: Dermoscopic images of facial AK from the digital
database of our department were selected, and other facial skin lesions, suspected AK, but
confirmed as other diseases, were selected as control. The differences of dermascopic features
between the two groups were compared and the diagnostic capability of AK by dermoscopy
through diagnostic test was evaluated. All lesions were pathologically confirmed. Results:
There were 43 lesions in AK group and 22 lesions in control. The eight features of red
pseudonetwork (p¼0.000), hair follicle openings surrounded by a white halo (p¼0.000),
follicular plugs (p¼0.000), white-to-yellow surface scale/keratin mass (p¼0.008), rosette sign
(p¼0.004), large irregular linear vessels surrounding hair follicles (p¼0.038), fine linear-wavy
vessels surrounding hair follicles (p¼0.004) and peripheral pigmentation (p¼0.011) were
observed significantly more frequently in AK group than in control. The Youden index
of dermoscopic structures of hair follicle openings surrounded by a white halo, red
pseudonetwork, follicular plugs and rosette sign were on the top four. White-to-yellow sur-
face scale/keratin mass was of the highest sensitivity(97.67%), and peripheral pigmentation
has the highest specificity(95.45%). The best combination of dermoscopic criteria were red
pseudonetwork, hair follicle openings surrounded by a white halo and follicular plugs. The
sensitivity, specificity, positive predictive value, negative predictive value of the combined
diagnosis were 90.70%, 81.82%, 90.70%, 81.82% respectively, Youden index was 0.73 and
the coincidence rate with pathological diagnosis was 80.00%. Conclusions: Facial AK shows
relatively specific dermoscopic patterns, and dermoscopy is valuable in the diagnosis and
differential diagnosis of facial AK.
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Global skin disease morbidity and mortality: An update from the Global
Burden of Disease Study 2013

C Karimkhani Aksut1, RP Dellavalle2 and M Naghavi3 1 University of Colorado, Department
of Dermatology, Cleveland, OH, 2 U.S. Department of Veterans Affairs, Eastern Colorado
Health Care System, Denver, CO and 3 Institute for Health Metrics and Evaluation, Seattle,
WA
Disability secondary to skin conditions is significant worldwide. The Global Burden of
Disease (GBD) Study 2013 includes estimates of global morbidity and mortality due to skin
diseases. The Disability-adjusted life year (DALY), combines morbidity and mortality into a
high-quality and comparative metric. We sought to measure the burden of 15 skin diseases in
188 countries. Data points were derived from an extensive literature search as well as vital
registration and verbal autopsy data kin disease data were extracted. These data points were
modeled with Bayesian meta-regression to generate estimates of morbidity and mortality
metrics for skin diseases. Skin conditions contributed 1.79% to the global burden of disease
measured in DALYs from 306 diseases and injuries in 2013. Individual skin diseases varied in
size from 0.38% of total burden for dermatitis (atopic, contact and seborrheic dermatitis),
0.29% for acne vulgaris, 0.19% for psoriasis, 0.19% for urticaria, 0.16% for viral skin dis-
eases, 0.15% for fungal skin diseases, 0.07% for scabies, 0.06% for malignant skin mela-
noma, 0.05% for pyoderma, 0.04% for cellulitis, 0.03% for keratinocyte carcinoma, 0.03%
for decubitus ulcer, and 0.01% for alopecia areata. All other skin and subcutaneous diseases
comprised 0.12% of total DALYs. Skin and subcutaneous diseases were the 18th leading cause
of global DALYs in GBD 2013. With the international collaboration of experts; attention to
diverse causes, risk factors, ages, and world regions; and sophisticated analytical modeling
tools, GBD 2013 has established a standardized method for global health metrics. This
advancement has important implications for the field of public health and clinical medicine,
including dermatology, as it will aid research priority-setting decisions and public policy
efforts at local and national levels.
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Antibody profiles of patients with acute herpes zoster

H Ihara and M Miyachi Fukuoka University Faculty of Medicine, Fukuoka, Japan
Herpes zoster is a common internal reactivation of varicella zoster virus (VZV), and its onset is
related to cellular immunity, however, mechanism of reactivation is not yet fully understood.
Kinetics and distribution of anti-VZV antibody (Ab) titers in patients’ sera with acute herpes
zoster has not yet been researched in detail. We hypothesized that lower Ab titer is a
necessary condition to induce herpes zoster. To clarify the relationship between Ab titer at
serological test and the duration from onset of the eruption to the test in patients with acute
herpes zoster, retrospective cross section study was performed. In 865 patients, 66% showed
negative anti-VZV Ab, and clear inverse correlation between patients’ number and their titers
were observed. Paired tests of the same subjects showed sharp increase 2 to 4 weeks after the
first ones. However, unexpectedly, Ab titers showed only weak correlation with duration after
onset (Spearman’s rho¼0.2005, P¼0.0466), showing great individual variations. Anti-VZV-
IgM was found in 9.8% of tested subjects, generally with low titer (< 2). Higher anti-VZV-IgM
titers reflected relatively lower anti-VZV-IgG titer and vice versa. Our result suggested that
herpes zoster occurs on subjects with low anti-VZV Ab titers, and subsequently the Ab titers
rise after 2 weeks. Anti-VZV-IgG titer may represent cellular immunity to VZV. On the other
hand, the elevation of the Ab titer has great individual variation and did not show linear
correlation with durations from onset to the test. This suggests that there may be some
checkpoints that suspend the elevation of Ab titer from rising at the early stage of the onset of
herpes zoster. Attenuation of VZV-specific immunity may induce new T/B-cell clones,
resulting in the form of partial “re-infection”, induction of low anti-VZV-IgM in some patients
with low titer of anti-VZV-IgG.
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Spectrum of dermatologic disease in inpatient oncology patients

CS Ahn and LC Strowd Wake Forest School of Medicine, Winston Salem, NC
Cutaneous diseases encountered in the inpatient setting are often different from those seen in
the ambulatory setting. In a previous review of 2,020 inpatient dermatology consultations at a
tertiary academic center, the top 3 reasons for consulting dermatology was for an unknown
skin rash, cellulitis, and drug-related rashes. Inpatient oncology patients represent a
specialized population with a unique spectrum of dermatologic issues. To further characterize
cutaneous diseases encountered in this population, a retrospective review was performed of
all consults to dermatology made from the adult inpatient hematology and oncology,
leukemia, and bone marrow transplant services over a period of 5 years. A total of 500
consults were identified; 57% of patients were men, and the average age was 55 years. The
most common reasons for consulting dermatology were for an unspecified rash or skin lesion
(33%), graft-versus-host-disease (GVHD, 9.6%), drug eruptions (8.8%), and cellulitis (8.4%).
Two-thirds of consults underwent biopsy and the diagnosis was changed after consultation in
65.0% of cases. The most common diagnoses made by dermatologists were cutaneous drug
eruption (15.7%), GVHD (9.3%), and leukemia/lymphoma cutis (4.8%). The average hospital
length of stay in this patient population was 26 days, and mortality in the same hospital stay
was observed in 10% of cases. Oncology patients had longer lengths of stay and significantly
higher rates of mortality than in the remaining patient population (p < 0.001). The results of
this study demonstrate that hospitalized patients with malignancies develop cutaneous
diseases that are unique from the dermatologic diseases observed in other inpatient or
ambulatory settings. They are also at higher risk of developing serious cutaneous disease with
higher associated mortality, likely due to the nature of the underlying disease, longer hospital
stays, and polypharmacy. These patients deserve special attention with early consults to
dermatology and a low threshold to perform diagnostic studies such tissue biopsies.
184

Marked racial differences in post-transplant diseases

K Nadhan1, C Shaver1, L Ogrich1, M Abdelmalek1, C Cusack1, G Malat2, A Doyle3 and C
Chung1 1 Drexel Dermatology, Philadelphia, PA, 2 Drexel Surgery, Philadelphia, PA and 3
University of Virginia, Charlotesville, VA
Importance: Skin cancer risk has been well-characterized in White organ transplant recipients
(OTRs); however, the majority of patients on the waitlist for organs in the United States are
nonwhite individuals. Little is known about skin cancer risk in this population. Objective: To
compare cutaneous disease between White and nonwhite OTR. Design: Retrospective chart
review of 154 White and 258 nonwhite OTR seen between 11/1/2011 and 4/22/16. Out-
comes: Demographics, frequency and type of cancer, anatomical location, time-course, sun
exposure, risk awareness, and preventative behavior. Results: White OTRs more commonly
presented with malignancy at their first visit, whereas nonwhite OTRs presented more
commonly with infectious and inflammatory conditions. The prevalence of skin cancer was
41.6% and 5.8% in White and nonwhite OTRs, respectively. The majority of lesions in White
and Asian OTRs, 79.5% (N¼294) and 83.3% (N¼ 5), occurred in sun-exposed areas. In the
Black population, 66.7% (N¼ 6) of lesions occurred in sun-protected areas, specifically the
genitals. Fewer nonwhite than White OTR reported having regular dermatologic examina-
tions and knowing the signs of skin cancer. Conclusions: Early management of nonwhite
OTRs should focus on inflammatory and infectious disease. Sun protection should continue to
be emphasized in White, Asian, and Hispanic OTR. Black OTR should be counseled to
recognize the signs of genital HPV infection. Optimal post-transplant dermatologic care may
be determined based on the race/ethnicity of the patients, yet a baseline full skin assessment
should be performed in all patients. All nonwhite OTR should be counseled more effectively
on the signs of skin cancer, with focused discussion contingent on skin type and race/
ethnicity.
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Natural history of basal cell carcinoma: A longitudinal study of clinically
suspicious lesions in Ikaria, Greece

M Wehner1, N Dalma2, C Landefeld3, C Teng4, A Pare-Anastasiadou2, Y Koutelidas2,
M Chren5 and E Linos5 1 Dermatology, University of Pennsylvania, Philadelphia, PA,
2 Prolepsis, Athens, Greece, 3 Cleveland Clinic Lerner College of Medicine at Case Western
Reserve University, Cleveland, OH, 4 University of California Berkeley, Berkeley, CA and
5 UCSF, San Francisco, CA
Treated basal cell carcinomas (BCCs) do not typically affect health or survival, but the natural
history of untreated BCCs is largely unknown. The aim of this study was to evaluate the
natural history of lesions clinically suspicious for BCC in older adults. This longitudinal cohort
study was conducted in adults 80 years of age or older on Ikaria, a Greek island known for
long life expectancy. Patients were recruited village to village, and during four study visits
waist-up skin examinations were performed. For lesions clinically suspicious for BCC, pho-
tographs were taken with a measurement standard. Patients were informed of clinical diag-
nosis and treatment options. The same trained researcher measured the area of each lesion
using ImageJ. Two board-certified dermatologists determined whether lesions were suspicious
for BCC and indicated how sure they were on a four-point scale (1-4). For lesions strongly
clinically suspicious for BCC (3s or 4s, which would have been biopsied in a typical clinical
setting), we calculated the rate of change in area between initial and final visits and tested the
change in area using a paired t test. Of the 90 participants enrolled, 70 had follow-up, for a
mean of 1.5 years (SD 0.5 years). During the study period, 10 participants died for reasons
unrelated to skin cancer. 85 clinically suspicious lesions, 38 of which were strongly suspi-
cious (3s or 4s), were followed for a mean of 1.2 years (SD 0.6 years). Of all 85 lesions, 37
(43.5%) increased in size. Of strongly suspicious lesions, 19 (50.0%) increased in size. For the
38 highly suspicious lesions, the mean change in area per six months was 21.2mm2 (paired
t test p¼0.27). Our study provides novel data on the natural history of untreated BCC.
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Impact of pollution on skin imperfections: A clinical study

1 2 3 4 4 5
N Bourokba , J Li , P Bastien , Q Zheng , C Bouez , S Nouveau and L Aguilar5 1 L’Oreal
R&I, Singapore, Singapore, 2 L’oreal R&I, Shanghai, China, 3 L’Oréal R&I, Aulnay, France,
4 L’Oreal R&I, Clark, NJ and 5 L’Oreal R&I, Aulnay sous Bois, France
Objective: Although few epidemiological studies of chronic exposure to pollution are
available, clinical studies on this topic remain scarce. We thus conducted a multicenter
clinical study to further investigate the impact of chronic pollution on greasy skin-related
imperfections. Methods: 204 healthy female volunteers (25-45 y.o.) were enrolled in 2 Chi-
nese industrial cities, Baoding (exposed to urban pollution) and Dalian (less exposed to urban
pollution), of similar latitude and climate. A dermatologist assessed acne characteristics, oily
& shiny skin, and pores severity. Measurement with Sebumeter� was recorded. Statistics
including multivariate analysis were performed to compare cities and to determine clusters of
clinical profiles. Results: Dermatologist assessments reveal that the acne prevalence with age
significantly differs between the 2 groups (p < 0.01). It’s decreasing with age in women from
Dalian, less exposed to pollution, as usually observed on adult women. Rather, acne prev-
alence remains stable till 39 y.o. on women more exposed to pollution. There is no difference
of acne severity (mainly weak) nor acne type. The prevalence of acne history is equivalent but
significantly more severe among woman living in the most polluted city (p < 0.05), albeit not
different for acne scars. Pores visibility is significantly higher (p < 0.05) and increases with
age (p < 0.01) in the most polluted city. Skin is also clinically oilier (p < 0.01) and appears
shinier on the T zone (p¼0.05), despite comparable Sebumeter� values. A hierarchical
clustering analysis defines a cluster of women presenting more acne and pores visibility,
higher Sebumeter� values and clinical scores of greasy skin. Women within this cluster are
significantly more numerous in the most polluted city. Conclusion: For the first time, this study
demonstrates in a controlled clinical trial, the real contribution of pollution on greasy skin
imperfections of adult women. This study confirms the need for dedicated cosmetic routines
and products for women living under chronic urban pollution.
S32 Journal of Investigative Dermatology (2017), Volume 137
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Inter-rater reliability for histopathologic diagnosis of keratinocyte carcinomas

1 1 1 2 2
NF Leader , AD Means , L Robinson-Bostom , GH Telang , CS Wilkel and MAWeinstock1 1
Providence VA Medical Center, Brown University, Providence, RI and 2 Brown University,
Providence, RI
Keratinocyte Carcinomas (KCs) of the skin are the most common form of cancer in the U.S.
with over 5.5 million cases diagnosed annually. The Veterans Affairs Keratinocyte Carcinoma
Chemoprevention Trial (VAKCC) measured the inter-rater reliability of the diagnosis of KCs
including basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and their subtypes. In
total, 176 biopsied lesions were interpreted by three board-certified dermatopathologists who
attended regular quality control meetings on diagnostic criteria. After blinded review of
histopathologic slides, Kappa statistic (k) and percent agreement (pa) of all three dermato-
pathologists were calculated. We found excellent agreement for the diagnosis of KC (k¼0.90,
95% confidence interval [CI] 0.84-0.97; pa¼96%). The interobserver agreement was highest
for BCC (k¼0.96, 95% CI 0.92-0.99; pa¼97%), and was slightly lower for SCC with k¼0.90
(95% CI 0.82-0.96; pa¼95%). Overall, agreement for aggressive BCC (with squamous dif-
ferentiation, infiltrative/morpheaform, or nodular/infiltrative) was k¼0.57 (95% CI 0.45-0.70;
pa¼83%), and for invasive SCC k¼0.79 (95% CI 0.67-0.88; pa¼92%). When considering
only BCC diagnoses agreed upon by all three dermatopathologists (n¼99), the reliability of
aggressive (vs all other) BCC was k¼0.55 (95% CI 0.40-0.68; pa¼75%). Among only SCCs
(n¼27), the reliability for invasive (vs in situ) was k¼0.69 (95% CI 0.43-0.93; pa¼85%). These
reliabilities were substantially higher than those found in previous studies where the der-
matopathologists did not work together and discuss diagnostic criteria. The results allow us to
use these diagnoses as outcomes in this randomized trial, and suggest that such activities prior
to central review are worthwhile.
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Contribution of pollution in premature skin aging: A clinical study

1 2 3 4 4 5
N Bourokba , J Li , P Bastien , Q Zheng , C Bouez , S Nouveau and L Aguilar5 1 L’Oreal
R&I, Singapore, Singapore, 2 L’oreal R&I, Shanghai, China, 3 L’Oréal R&I, Aulnay, France,
4 L’Oreal R&I, Clark, NJ and 5 L’Oreal R&I, Aulnay sous Bois, France
Objective: Although few studies were published on the effects of chronic exposure to
pollution, clinical studies remain scarce. We thus conducted a multicenter clinical study to
further investigate the chronic pollution impact on skin clinical signs, particularly on a young
population. Methods: 204 healthy female volunteers (25-45 y.o.) were enrolled in 2 Chinese
cities, Baoding (exposed to urban pollution) and Dalian (less exposed to urban pollution), of
similar latitude and climate. Skin type, aging signs (Atlas photographic scales) and hyper-
pigmentation diagnosis were assessed by a dermatologist. Statistics including multivariate
analysis were performed to compare cities and to determine clusters of clinical profiles.
Results: Dermatologist assessments revealed an impact of pollution on two aging signs:
wrinkles and hyperpigmentation. The severity of forehead and crow’s feet was increased faster
for women exposed to pollution (p 35 y.o, on both forehead (p < 0.05) and cheeks (p < 0.01).
On cheeks, the prevalence of simplex lentigos was increased under pollution exposure (p <
0.01), particularly for the youngest group (25-29 y.o). A hierarchical clustering analysis
confirmed a cluster of women presenting more wrinkles, spread maculae, simplex lentigos
and freckles, with a significant higher number of women from the more polluted city.
Conclusion: These results contribute to demonstrate the impact of pollution on skin aging
signs in a young population. For the first time, we provide data on the specificity of this impact
on the skin appearance, either on wrinkles or on hyperpigmented lesions. Pollution seems to
particularly enhance the spread maculae and simplex lentigos. Along with the contribution of
UV exposure to skin aging, these results strengthen the importance to target the photo-
pollution stress for women living under urban pollution.
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Psoriasis age of onset: Effect on treatment outcomes in the PSOLAR registry

1 2 3 4 5 6 7
S Singh , R Kalb , E de Jong , N Shear , M Lebwohl , W Langholff , L Hopkins , B Srivastava7

and A Armstrong8 1 UC Davis School of Med, Sacramento, CA, 2 SUNY Buffalo School of
Medicine, Buffalo, NY, 3 Radboud University Medical Center, Nijmegen, Netherlands, 4
University of Toronto Medical School, Toronto, Canada, 5 Icahn School of Medicine at
Mount Sinai, New York, NY, 6 Janssen Research & Development, LLC, Horsham, PA, 7
Janssen Scientific Affairs, LLC, Horsham, PA and 8 University of Southern California, Los
Angeles, CA
Psoriasis has been characterized into two distinct forms by age of disease onset: early onset
psoriasis (EOP; � 40 years) and late onset psoriasis (LOP; > 40 years). Although this
distinction is associated with differences in disease severity, potential differences in treatment
outcome have not been characterized. In this analysis from the real-world prospective
PSOLAR registry, we examined whether patients with EOP are more difficult to treat
compared to LOP. Of 12,090 patients in the registry, we identified 7,580 who were treated
(starting at or after enrollment) with etanercept (ETN, n ¼ 1382), adalimumab (ADA,
n ¼ 2042), infliximab (IFX, n ¼ 883), ustekinumab (UST, n ¼ 2856), or methotrexate (MTX,
n ¼ 417). Of these 7,580 patients, 72.9% had EOP and 27.1% had LOP. We used repeated
measures analysis with logistic regression to calculate the adjusted odds ratio (AOR) for
achieving PGA 0/1 over two years. Our model included age of onset, baseline disease
severity, study medications, and post-baseline visits. Compared to patients with EOP, those
with LOP had an overall higher likelihood of achieving PGA 0/1 (AOR 1.13, 95% confidence
interval (CI) 1.04-1.22, p¼0.0052). This was particularly highlighted for those treated with
ETN (AOR 1.34, 95% CI 1.11-1.61, p¼0.0019) or MTX (AOR 1.64, 95% CI 1.19-2.28,
p¼0.0028). Adjusted models showed no differences in treatment outcomes for EOP vs. LOP
patients treated with ADA, IFX, or UST. These results suggest age of onset may impact pa-
tients’ response to systemic treatments and should be considered in developing individualized
treatments to maximize treatment response.
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Pediatric psoriasis is an independent risk factor for comorbidity development

M Tollefson, H Van Houten, D Asante, X Yao and H Maradit KremersMayo Clinic, Rochester,
MN
There is growing evidence that children with psoriasis are at increased risk for comorbidities.
Since many children with psoriasis are overweight or obese, it is unknown whether the excess
risk of comorbidities in children with psoriasis is independent obesity. The objective of this
study was to determine the risk of elevated lipids, hypertension (HTN), metabolic syndrome,
polycystic ovarian syndrome, diabetes mellitus, non-alcoholic liver disease and elevated liver
enzymes, in children with psoriasis compared with children without psoriasis after accounting
for obesity. A cohort of 29,957 children with psoriasis and an age, sex, race-matched
comparator cohort of 29,957 children without psoriasis were identified from a large database.
Cox proportional hazards regressionmodelswere used to examine the risk of each comorbidity
of interest (elevated lipids, HTN, diabetes, metabolic syndrome, polycystic ovary disease, liver
disease and elevated liver enzymes). At baseline, a higher proportion of affected children were
obese (2.9% vs. 1.5%, p < 0.0001). Children with psoriasis were significantly more likely to
develop each of the comorbidities of interest (p�0.01). Obesity was also a significant risk factor
for the development of each of the comorbidities, but except for HTN (p¼0.03), there was no
interaction between psoriasis and obesity. The risk of comorbidities was 40-75% higher even
among non-obese children with psoriasis; elevated lipids (HR 1.42, 95% CI 1.25, 1.62), HTN
(HR 1.64; 95% CI 1.40. 1.93). diabetes mellitus (HR 1.58, 95% 1.27, 1.95), metabolic syn-
drome (HR 1.62; 95% CI 1.13, 2.33), polycystic ovaries (HR 1.49; 95% CI 1.18, 1.88), non-
alcoholic liver disease (HR 1.76; 95% CI 1.16, 2.65), elevated liver enzymes (HR 1.46, 95% CI
1.27, 1.67). In conclusion, children with psoriasis have a higher risk of obesity, hyperlipidemia,
HTN, diabetes mellitus, metabolic syndrome, polycystic ovarian syndrome, non-alcoholic
liver disease, and elevated liver function enzymes than children who do not have psoriasis.
While obesity is a strong contributor to the risk of developing these comorbidities, psoriasis is
an independent risk factor. All children with psoriasis, regardless of obesity status, should be
monitored for the development of these comorbidities.
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Secukinumab treatment of individuals with psoriasis infected with hepatitis B
and/or hepatitis C virus

SAR Siegel1, KL Winthrop1, BD Ehst2 and AG Ortega-Loayza1 1 Oregon Health & Science
University, Portland, OR and 2 Private Practice, Saint Paul, MN
The use of biologics in patients with psoriasis has been increasing due to their effectiveness.
Exacerbation, or reactivation, of chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) in
patients with psoriasis is a well-known risk when using biologic therapy. There has very been
little information available about the risk of HBV or HCV reactivation in relation to secuki-
numab therapy. To date, there has been one case study reporting a case of psoriasis vulgaris in
an HBV carrier being treated with secukinumab. Using retrospective chart review of the
Center for Excellence of Psoriasis and Psoriatic Arthritis (CEPPA) patients at Oregon Health &
Science University, we identified a few patients with psoriasis who were treated with
secukinumab in the setting of HBV and/or HCV infection. Five adults (three men, two women;
age 54-64) with plaque-psoriasis (three with concurrent psoriatic arthritis) were identified.
One patients had HBV infection alone, and was receiving concurrent antiviral treatment. One
patient was co-infected with HBV and HCV, and was receiving concurrent antivirals for HBV.
Three patients were infected with HCV alone. Serum transaminases and viral DNA/RNA
levels were followed serially in all patients, and there was no evidence of viral reactivation or
significant elevations in liver enzymes. Currently, two patients remain on secukinumab, while
three patients discontinued due to unsatisfactory efficacy. While this is not a large study, these
observations suggest that secukinumab is reasonably safe therapeutic option in patients co-
infected with viral hepatitis. With careful patient selection and monitoring, secukinumab may
offer another viable treatment option for patients with psoriasis dealing with chronic viral
hepatitis.
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NOS1AP is associated with impaired healing of diabetic foot ulcer

1 1 2 2
DJ Margolis , OJ Hoffstad , M Yang and S Thom 1 University of Pennsylvania, Philadelphia,
PA and 2 University of Maryland, Baltimore, MD
Many patients with diabetes will develop a foot ulcer (DFU) during their lifetime and most
who have a lower extremity amputation (LEA) will have had a DFU. We have demonstrated
that Nitric oxide synthase 1 adaptor protein (NOS1AP) variation was associated with LEA in
diabetics. We recently demonstrated an association between circulating endothelial stem cell
(SPC), at baseline and after one week of care, and DFUs that fail to heal by the 16th week of
care (impaired healing). The goal of this study was to determine if NOS1AP variation was
associated with DFU impaired healing and whether this might be associated with SPC. We
conducted a prospective study of 47 subjects with DFU who received standard therapy for 16
weeks. We evaluated two NOS1AP variants previously associated with LEA, rs16849113
(African Americans) and rs1963645 (White), and created an ancestry-based composite vari-
able. We used a proportional hazards model and assumed an additive relationship between
the composite variable and healing. NOS1AP variation was significantly associated with
impaired healing (HR 0.30(0.16,0.82) p¼0.015). Using linear regression, the number of SPCs
was also significantly associated with NOS1AP variation (enrollment p¼0.003; week 1
p¼0.002). The SPC was also associated with actual genotype (WT: 0.96(SD 0.63), Hetero-
zygote: 0.60(SD 0.26) and homozygote: 0.67(SD 0.48, p¼0.001). The NOS1AP protein is
called capon and has a C-terminal PDZ-binding domain that was previously thought to bind
only to neuronal nitric oxide synthase (nNOS) prolonging its activity. The NOS classes of
proteins synthesize. NO that is a cell signaling molecule with respect to angiogenesis and
wound repair. NNOS is structurally related to iNOS (NOS2) and eNOS (NOS3), which are
proteins involved in angiogenesis, an important aspect of wound repair, and the likely
mechanism of action of NOS1AP variation.
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Reproductive and hormonal factors and risk of rosacea in US women

H Geng, E Cho, A Drucker, I Parulkar, A Qureshi and W Li Brown University, Providence, RI
Rosacea in women is often diagnosed perimenopausally, and has also been reported to occur
during pregnancy and in women taking oral contraceptive pills. These data raise potential
connections between hormonal and reproductive factors and risk of rosacea. In a prospective
cohort study, we evaluated the association between menstrual, reproductive, and exogenous
hormonal factors and risk of rosacea in women. Our population consisted of 89062 women
based on the Nurses’ Health Study II. Information on menstrual cycle, menopausal status,
parity, and exogenous hormone use was collected during the follow-up (1991-2005). Lifetime
diagnosis of rosacea and diagnosis year was asked in 2005. Cox regression models were used
to calculate the age- and multivariate-adjusted hazard ratios (HRs) and 95% confidence in-
tervals (CIs). A total of 4425 rosacea cases were identified during the follow-up. Compared
with premenopausal women, postmenopausal women had a lower risk of rosacea (HR¼0.73,
95% CI: 0.58-0.92). No significant association with risk of rosacea was found for other
menstrual factors. Risk of rosacea was significantly increased for nulliparous women
(HR¼1.23, 95% CI: 1.14-1.32) and women with age at first birth < 22 years or �25 years
(compared with 22-24 years). Exogenous hormone use was also positively associated with risk
of rosacea, with an HR of 1.37 (95% CI: 1.15-1.64) for ever use of postmenopausal hormone
(PMH) and an HR of 1.17 (95% CI: 1.06-1.28) for ever use of oral contraceptive. Compared
with non-users of PMH, risk of rosacea was significantly increased with longer duration of use
(HR¼1.59, 95% CI: 1.14-2.20 for use �10 years) and with use of estrogen-containing PMH
(HR¼1.31, 95% CI: 1.07-1.60). Risk of rosacea was significantly decreased in post-
menopausal women and increased in women taking exogenous hormones. Nulliparous
women and women with an early or late age at first birth may also have an increased risk of
rosacea.
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Decreasing prevalence of tanning bed use in the US: Data from the 2010,
2013, and 2015 National Health Interview Surveys

AH Fischer, S Kang and A Chien Dermatology, Johns Hopkins Univ, Baltimore, MD
Recent strides in policy, legislation, and interventions have been undertaken to decrease
tanning bed use in the US; however, studies examining national trends in tanning bed use and
correlates of persistent tanning bed use are limited in recent literature. We examined recent
tanning bed use reported in the last year by individuals aged 18-60 in the 2010 (N¼20,053),
2013 (N¼24,701), and 2015 (N¼23,073) National Health Interview Surveys. Risk factor
analysis was conducted using multivariable logistic regression. Prevalence of recent tanning
bed use in the general population decreased (6.8%, 5.3%, and 4.5% in 2010, 2013, and
2015, respectively; p-trend < 0.001). Among non-Hispanic white females aged 18-24, a
marked decrease in recent tanning bed use was observed (19.0%, 16.3%, and 9.7% in 2010,
2013, and 2015, respectively; p-trend < 0.001), however, the proportion of recent indoor
tanners reporting 10+ recent sessions did not significantly change from 2010-2015
(p-trend¼0.70). Among individuals who reported ever tanning indoors (N¼4,003; 2015 data),
significant independent factors associated with recent tanning bed use included female sex
(adjusted odds ratio [aOR]¼1.7; 1.3-2.2), single marital status (aOR¼1.6; 1.3-2.0), high
school diploma or less (aOR¼1.6; 1.3-2.0), residence outside of the West (aOR¼1.6; 1.2-2.1),
no history of cancer (aOR¼1.8; 1.1-3.0), younger age (p-trend < 0.001), and increasing
ability to tan (p-trend < 0.001). These findings suggest that while the prevalence of indoor
tanning in the US is decreasing, the relative proportion of individuals frequently tanning
indoors has not changed in young non-Hispanic white women, a group with markedly high
prevalence of tanning bed use. The correlates of recent tanning bed use among those who had
ever tanned indoors may help identify subpopulations that continue to demonstrate a rela-
tively poor tendency toward tanning bed cessation, and could therefore benefit from targeted
policy and interventions.
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The burden of childhood atopic dermatitis in U.S. primary care settings

1 1 1 1 2 1
J Al-naqeeb , S Danner , L Fagnan , K Ramsey , L Michaels , J Mitchell , K Branca1,
C Morris1, D Nease3, L Zittleman3, B Levy4, J Daly4, D Hahn5, R Dolor6, J Hanifin1, S Tofte1,
K Zuckerman1, K Hansis5, M Gundersen2, K Dillon7, J Block8, F Karr7, S Dunbrasky9,
J Lapidus1, K Siebe10 and E Simpson1 1 Oregon Health and Science University, Portland, OR,
2 Meta-network Learning and Research Center (Meta-LARC), Portland, OR, 3 Meta-network
Learning and Research Center (Meta-LARC), Denver, CO, 4 Meta-network Learning and
Research Center (Meta-LARC), Iowa City, IA, 5 Meta-network Learning and Research Center
(Meta-LARC), Madison, WI, 6 Meta-network Learning and Research Center (Meta-LARC),
Durham, NC, 7 Meta-network Learning and Research Center (Meta-LARC), Hood River, OR,
8 Meta-network Learning and Research Center (Meta-LARC), San Rafael, CA, 9 Meta-
network Learning and Research Center (Meta-LARC), Ontario, OR and 10 Meta-network
Learning and Research Center (Meta-LARC), Enterpprise, OR
Little is known about the atopic dermatitis (AD) burden encountered in primary care practices
and the frequency and type of skin care practices used on children in U.S. communities. We
measured the prevalence of parent-reported childhoodAD in 10 primary care practices located
in Oregon, Iowa, Wisconsin, Colorado and North Carolina using a convenience sample of
children 0-5 years old. To better understand current skin care practices among the general
pediatric population, we surveyed parents regarding current skin care used on their children.
The prevalence of ADwas 24% (95%CI¼ 21-28) ranging from 15% among those under the age
of one to 38% among those aged 4-5 years. Emollient use was very common even in those
childrenwithoutAD (74%)with themajority of users applying it 4 ormoredays perweek (61%) .
Lotions were the most frequently used product in children without AD. Of those we surveyed
withoutAD, 60%receivedabath/shower 4ormoredays aweek.Our study founda largeburden
of AD in the primary care practice setting in the U.S. The majority of households use skin care
practices thatmay be detrimental to the skin barrier such as frequent bathing and the routine use
of products with high water: oil ratios. Clinical trials will allow us to identify which skin care
practices are optimal for reducing the significant burden of AD in the community.
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Perceived magnitude of skin cancer risk reduction predicts sunscreen use

TR Sharma1, V Yeh2, S Debanne3 and JS Bordeaux4 1 University Hospitals Cleveland Medical
Center, Cleveland, OH, 2 Case Western Reserve University School of Medicine, Cleveland,
OH, 3 Case Western Reserve University, Cleveland, OH and 4 University Hospitals
Cleveland Medical Center and Case Western Reserve University School of Medicine,
Cleveland, OH
Wearing sunscreen with sun protection factor (SPF) 30+ is recommended to prevent skin
cancer; however, most Americans do not practice this behavior. Understanding factors that
influence sunscreen use would allow dermatologists to counsel their patients in a way that is
well-received and impactful. The perceived efficacy of sunscreen in reducing the risk of skin
cancer has been found to correlate with sunscreen use. However, it is not clear whether the
perceived magnitude of risk reduction has an impact on sunscreen use. We hypothesized that
larger perceived magnitude of risk reduction of skin cancer would correlate with increased
sunscreen use. To investigate this, we surveyed 131 patients at a Mohs micrographic surgery
clinic about their perceptions of basal cell carcinoma (BCC), squamous cell carcinoma (SCC),
melanoma, and sunscreen. Participants thought sunscreen would reduce their risk of BCC by
61.1% [95% CI ¼ 56.4-65.9], SCC by 59.4% [95% CI¼ 54.6-64.2], and melanoma by 59.5%
[95% CI ¼ 54.8-64.3]. There was no difference in perceived risk reduction among these three
cancers. Perceived magnitude of risk reduction of BCC, SCC, and melanoma was a significant
independent predictor of sunscreen use (p¼ 0.038, p¼ 0.050, p¼0.002 respectively). These
data suggest that larger perceived magnitude of skin cancer risk reduction promotes sun-
screen use. Although sunscreen’s absolute impact on skin cancer risk reduction is not well
established, our findings suggest that physicians should not undermine sunscreen’s potential
efficacy when counseling patients, as it may be a critical motivational factor.
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Influence of FLG mutations and TSLP polymorphisms on atopic dermatitis
onset age

J Wan, N Mitra, OJ Hoffstad and DJ Margolis University of Pennsylvania, Philadelphia, PA
It has been proposed that genetic factors drive early onset atopic dermatitis (AD) while
environmental exposures drive late onset AD. Mutations in filaggrin (FLG) increase the odds
of AD, and single-nucleotide polymorphisms in thymic stromal lymphopoietin (TSLP) are
linked to less persistent AD. Our aim was to examine the impact of FLG mutations and TSLP
polymorphisms on the timing of AD onset. We performed a cross-sectional study using the
Pediatric Eczema Elective Registry, a cohort of children with physician-confirmed diagnosis of
AD. A total of 798 subjects were genotyped for 4 common FLG null mutations (R501X,
2282del4, R2447X, S3247X) and 770 subjects were genotyped for TSLP rs1898671. Age of
AD onset was self-reported by the subject or caregiver. Logistic regression was performed to
compare the odds of early onset AD (defined as � 2 years old) with respect to FLG and TSLP
status under an additive genetic model. The median ages of AD onset were 0.75 (IQR 0.25-
2.0), 0.75 (IQR 0.25-1.0), and 0.25 (IQR 0.25-0.75) years for subjects with 0, 1, and 2 FLG
mutations, respectively (test for trend p < 0.001). The odds of early onset AD was significantly
higher among subjects with 1 FLG mutation (OR 1.74, 95% CI 1.02-2.96) and over 3-fold
higher among subjects with 2 mutations (OR 3.03, 95% CI 0.70-13.16). The median AD onset
age and odds of early onset AD did not vary by TSLP status. There was no interaction between
FLG and TSLP variants on the odds of early onset AD, and analysis by race did not alter the
findings. In distinguishing subjects with 1 FLG mutation versus 2 mutations, we found that
common FLG mutations are associated with earlier AD onset in a dose-dependent manner.
However, TSLP rs1898671 appears unrelated to the timing of AD onset. Our findings support
the notion that early onset and late onset AD may differ in their genetic underpinnings.
Further genetic and clinical studies are needed to better distinguish these forms of AD.
www.jidonline.org S33
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Black children less likely to receive outpatient care for eczema than whites,
but show signs of more severe disease: A cross-sectional analysis of the
medical expenditure panel surveys

DB Shin1, AH Fischer2, DJ Margolis1 and J Takeshita1 1 Department of Dermatology, Uni-
versity of Pennsylvania, Philadelphia, PA and 2 Johns Hopkins Univ, Baltimore, MD
Studies suggest that the prevalence of eczema is higher in blacks than whites. Yet, the
association between race/ethnicity and eczema severity remains unclear, and our knowledge
of healthcare utilization for eczema in racial/ethnic minority groups is limited. Thus, we
aimed to further investigate healthcare utilization patterns for eczema by race/ethnicity in US
children with eczema. We performed a cross-sectional analysis of non-Hispanic white
(NHW), Hispanic white (HW), and non-Hispanic black (NHB) individuals aged 0-17 with
reported eczema (ICD-9-CM codes of 691 and 692) pooled from the 2001-2013 Medical
Expenditure Panel Surveys (N¼2,043). Healthcare utilization outcomes for eczema over two
calendar years were examined according to race/ethnicity using multivariable regression
(logistic and negative binomial regression, as appropriate), accounting for age, sex, Census
region, health insurance type, household income, comorbid asthma, duration of eczema
follow-up, and survey year. NHWs served as the reference group. NHB children were less
likely to report an ambulatory visit for eczema (odds ratio [OR]¼0.69; 95% CI¼0.51-0.92;
P¼0.01). However, among children who reported at least one ambulatory visit for eczema,
NHBs were more likely to have seen a dermatologist (OR¼1.82; 1.06-3.14; P¼0.03), reported
more ambulatory visits overall for eczema (incidence rate ratio [IRR]¼1.68; 1.10-2.55;
P¼0.02), and obtained more prescriptions for eczema (IRR¼1.22; 1.01-1.46; P¼0.04).
Results among HW children with at least one ambulatory visit for eczema showed similar
trends. Our findings suggest a disparity in ambulatory healthcare utilization for eczema
among NHB vs NHW children despite indications of greater disease severity and highlight the
potential need to improve healthcare access for NHB children with eczema.
S34 Journal of Investigative Dermatology (2017), Volume 137
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The visual scoring of heel xerosis and characteristics according to the dryness
severity

J Choi, E Kim, J Han and H Lee AMOREPACIFIC Corp. R&D Unit, Yongin-si, Republic of
Korea
The plantar foot skin has distinct properties from other body site. It is composed of thick
stratum corneum (SC) for sustaining body pressure. The dryness related skin problems often
took place in the heel, however, there are few researches about characteristics of foot skin.
Therefore, the objective of this study is to clarify the grade and properties of xerotic heel skin.
Total 197 Korean women aged between 20 to 79 years old were participated this study. The
heel skin images were taken by DSLR camera and assessed by clinical investigators according
to the distribution or severity of condition. Also, to confirm the efficiency of heel xerosis
grade, skin properties such as hydration (Corneometer�), amount of desquamation
(D-squame� disc and SquameScan�), TEWL (Vapometer�) were evaluated. As a results, heel
xerosis was classified as four groups (Normal; normal skin, Mild; dusty appearance, skin
flakes or scales < 20%, Moderate; Skin flakes or scales > 20%, shallow fissures or cracks,
Severe; Overall appearance of flakes or scales, well defined deep fissures or cracks). The skin
hydration (< 6a.u.) and TEWL (< 19g/m2h) was significantly lower in the severe grade
because of hyperproliferated keratin cell layer. However, there was no significant difference
in desquamation, and it was supposed that the cohesion of SC was stronger than the adhesive
tape. More than 50% of normal to mild grade were composed subjects aged 20’s or 30’s, on
the other hand, about 80% of severe grade were subjects over 50 years old. In conclusion, the
novel xerotic heel grade by visual scoring is appropriate to evaluate the heel skin dryness, and
it is correlated with age. As the appearance of flakes or fissures in heel region is not good for
look and the severe dryness might induce a pain, the distinct skin care is required for heel.
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Anti-centromere immunofluorescence pattern increases the risk of digital
ulcers in systemic sclerosis

E Bae1, EA Simons2 and M Lichtman3 1 Boston University School of Medicine, Boston, MA, 2
Harvard Medical School, Boston, MA and 3 Boston Medical Center, Boston, MA
Digital ulcers (DUs) affect up to two thirds of patients with systemic sclerosis (SSc) and cause
significant morbidity. In a prior case-control study, we identified several medications which
were associated with lower odds of developing DUs in a cohort of SSc patients at our
institution. However, there remains a need to identify SSc patients who are particularly at risk
for DUs; this will help target a subset of SSc patients for future medication trials and for
increased skin screening. We performed an additional case-control study to identify which
patients in our cohort were most at risk for digital ulcers. We compared anti-nuclear antibody
(ANA) immunofluorescence patterns, presence of anti-centromere or anti-topoisomerase I
antibodies, and disease severity in SSc patients with and without digital ulcers. After matching
cases and controls for age and gender, we found that patients with clinically diffuse systemic
sclerosis had an increased odds of developing digital ulcers, though this was not statistically
significant (OR 1.34, p¼0.06). However, patients with diffuse SSc who also had an anti-
centromere ANA immunofluorescent pattern were especially at risk for developing DUs (OR
2.28, p¼0.001). Inversely, patients with limited SSc who did not have an anti-centromere
ANA immunofluorescent pattern had a lower odds of developing DUs (OR 0.45, p¼0.01),
which was lower than what we previously reported for limited SSc patients in general (OR
0.73, p¼0.05). Anti-centromere and anti-topoisomerase I antibodies did not have a statistical
association with digital ulcers, nor did other immunofluorescent ANA patterns. Our study
indicates that anti-centromere ANA immunofluorescent pattern is a predictor of DUs in
patients with diffuse SSc.
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Correlations between dermoscopic and histopathologic findings in actinic
keratosis

D Lee1, D Kim1, T Ryu1, J Choi1, S Seo2, Y Kye1 and H Ahn1 1 Korea University Anam
Hospital, Department of Dermatology, Seoul, Republic of Korea and 2 Korea University,
Seoul, Republic of Korea
A variety of tools has been developed and used to diagnose skin lesions more easily and
precisely, and the dermoscope is one of the most commonly-used. With the help of der-
moscopy, one can determine actinic keratosis (AK) diagnosis with more confidence. To
explore the significance of the positive or negative findings of dermoscopy in relation to the
histopathological characteristics, for more precise diagnosis of AK and better treatment
planning. Forty seven patients diagnosed with AK in our center from October 22nd, 2014 to
March 22nd, 2016 were enrolled. Median age was 71.4, and 18 male and 29 female
participated. When targetoid sign was positive, vascular diameter was significantly larger
(p¼0.0159). The age of patient was relatively high when whitish structure was positive
(p¼0.0519). Sola-elastosis level was relatively high (p¼0.0539) and the median value was
significantly large (p¼0.0348) when red background was positive. The level (p¼0.0048) and
median value (p¼0.0075) of sola elastosis was significantly high when scale is positive.
According to Pearson’s correlation coefficient, orthokeratosis and parakeratosis showed
almost a linear relationship (Correlation coefficient¼0.97344, p¼ < 0.0001). According to
Spearman correlation coefficient, the linear relationship between the thickness of viable
epidermis and vascular diameter did not seem significant but showed a descending order
(Correlation coefficient¼-0.35280, p¼0.0150). We found some correlations with dermo-
scopic signs and pathologic conditions. Base on the results, we expect a dermoscope to
contribute not only diagnosis the AK but also measure qualitative aspects of AK.
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TINF2 mutations are associated with severe mucocutaneous disease in
dyskeratosis congenita

SC Ward1, SA Savage2, NK Giri2, BP Alter2, DC Pichard1 and EW Cowen1 1 National Cancer
Institute, Dermatology Branch, Bethesda, MD and 2 National Cancer Institute, Clinical
Genetics Branch, Rockville, MD
Dyskeratosis congenita (DC) is a rare telomere biology disorder associated with bone marrow
failure and the classic clinical triad of reticulate pigmentation, nail dystrophy, and oral
leukoplakia. There are at least 11 known DC genes, including autosomal dominant (AD),
X-linked recessive (XLR), and autosomal recessive (AR) inheritance patterns. Significant
phenotypic diversity exists among affected patients. We retrospectively assessed 60 patients
with pathogenic variants in 8 different DC genes for the presence of classic triad features and
8 additional mucocutaneous findings (loss of dermatoglyphics, palmoplantar hyperkeratosis,
hyperhidrosis, premature greying, loss of hair from either scalp or eyelashes, epiphora, and
lash irritation/blepharitis). Three distinct genotype/phenotype relationships emerged: XLR/AR
(n¼23), non-TINF2 AD (n¼23), and TINF2 AD/de novo (n¼14). Patients with non-TINF2 AD
DC had fewer elements of the clinical triad (pTINF2 (both AD and de novo DC) was
significantly higher than with other AD genes (pTINF2 variants had at least 1 component of
the triad with an overall average of 5 findings per patient (range 1-9). Previous reports have
shown TINF2 mutations to be associated with poor hematologic outcomes and particularly
short telomeres in DC. The data highlight phenotypic differences between dominant and
recessive mutations, as well as the increased mucocutaneous severity associated with TINF2
mutations compared with other dominant DC disease.
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Distribution of WHO-EORTC cutaneous lymphoma subtypes in Taiwan

W Cheng-Lin1, C Kung-Chao1, C Chien-Chin2 and LYu-Yun Julia1 1 National Cheng Kung
University, Tainan, Taiwan and 2 Chia-Yi Christian Hospital, Chiayi, Taiwan
To assess the distribution of cutaneous lymphomas in Taiwan according to the WHO (World
Health Organization) classification, 119 previously diagnosed cases (from 1999 to 2014) of
malignant cutaneous lymphomas and hematopoietic neoplasms were studied and reclassi-
fied. Non-mycotic T-cell lymphomas accounted for 47.1% of cases, B-cell lymphomas
30.3%, and all the others 2.5%. There were 24 (20.2%) patients with histopathologically
proved systemic tumors (not primary cutaneous lymphomas). The aggressive natural killer
(NK)-cell leukemia/lymphoma as well as extranodal NK/T-cell lymphoma, nasal type
accounted 16.0% and were the most common subtype of all the evaluated cases. The most
common subtype of mature T-cell lymphoma was primary cutaneous anaplastic large cell
lymphoma (14.3%), followed by peripheral T-cell lymphoma and its provisional entities
(11.8%). Diffuse large B-cell lymphoma was the most common subtype of mature B-cell
lymphoma and accounted 9.2% of all cases, and the second and third most ones were
cutaneous marginal zone cell lymphoma (8.4%) and follicular center lymphoma (5.9%),
respectively. In comparison with the previous report from Taiwan, the NK-cell neoplasms
remained the most common entities among all the non-mycotic malignant cutaneous
lymphoid and hematopoietic neoplasms. However, there were higher prevalence rates for
peripheral T-cell lymphoma including the provisional entities and primary cutaneous mar-
ginal zone cell lymphoma. We also had much lower incidence of adult T-cell leukemia/
lymphoma in comparison with Japanese series. Our results highlight the distinctive distri-
bution pattern of malignant cutaneous lymphomas in the souther part of Taiwan.
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A real-world study evaluating adeQUacy of Existing Systemic Treatments for
patients with moderate-to-severe Atopic Dermatitis (AD-QUEST): Baseline
treatment patterns and unmet needs assessment

W Wei1, E Ghorayeb2, ML Andria3, V Walker4, J Chao3, J Schnitzer2, M Kennedy3, Z Chen3,
A Belland4, J White4 and JI Silverberg5 1 Formerly of Sanofi, Bridgewater, NJ, 2 Sanofi,
Bridgewater, NJ, 3 Regeneron, Tarrytown, NY, 4 Optum, Eden Prairie, MN and 5 Feinberg
School of Medicine, Chicago, IL
To evaluate potential unmet needs in the treatment of moderate-to-severe AD from a patient
perspective. Adults (�18 y) with AD diagnosis in the last 5 y and prescription for systemic
treatment in the last 6 mo were identified using claims data from Optum Research Database.
Self-assessed moderate-to-severe AD patients were invited to participate in monthly surveys
over 12 mo about disease signs/symptoms, QoL and AD treatment. We report baseline survey
data. Of 6000 patients invited to participate, 1485 responded and 801 were eligible for
inclusion (mean age: 45 y; female: 72%; white: 84%; employed: 79%; AD severity [Rajka &
Langeland criteria]: moderate 74%, severe 26%). In the 12 mo before baseline, 38% and 36%
reported no or < 3 months remission from AD. In the month before baseline, most reported
using topical corticosteroids (64%) or calcineurin inhibitors (8%), some reported using an-
tihistamines (38%), and few reported using systemic steroids (11%) or immunosuppressants
(5%). In the same period >81% reported AD flares (1: 23%; 2: 20%; �3: 38%), of which,
65% and 22% had partial or no recovery. Patients experiencing a flare vs those with no flare at
baseline reported significantly worse POEM (13.5 vs 6.2), peak pruritus NRS (worst itch in
previous 24h: 6.3 vs 3.5) DLQI scores (8.6 vs 3.7), and greater work productivity loss in
previous 7 days (8.2 vs 3.4h) (all P < 0.001). This suggests that despite standard-of-care
treatments, adults with moderate-to-severe AD report disease symptoms, recurrent flares and
impaired QoL, suggesting unmet therapeutic needs.
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Getting smart about skin screenings: Observations from beach screening
events

A Almeida-DoRosário1, J Kawaoka2, J Fulton3, M Falvey4, M Campbell5, C Smith3, D Smith6

and K Lee2 1 Lifespan Community Health Institute, Providence, RI, 2 Brown University,
Providence, RI, 3 RI Department of Health, Providence, RI, 4 Women & Infants Hospital,
Skin Cancer Screening Group for The Partnership to Reduce Cancer in RI, Providence, RI, 5
American Cancer Society, Providence, RI and 6 Chair of The Partnership to Reduce Cancer
in Rhode Island, Providence, RI
The CDC’s Community Preventive Services Task Force recommends community-based public
health programs in combating the rise in melanoma. To evaluate the benefits of free skin
cancer screenings held at public beaches during the summer. A comprehensive cancer center,
statewide cancer coalition, the state health department, and community-based organizations,
held 10 skin-cancer screening events at public beaches in July and August of 2015 and 2016.
Screenings were held during peak UV exposure hours, 12:30-2:30pm. Media outreach
included announcing the screenings on the local nightly news, social media, websites, and
overhead announcements at the event. All screeners were dermatologists. Follow-up calls
were made between 1 to 2 months after the screening. Results. The majority of people
screened were non-Hispanic white females between 45 and 64 years. Almost half had not
been screened previously for skin cancer. Fifteen percent were not using sunscreen. About
36% had engaged in some form of indoor tanning in the past. 15% (139/949) were referred to
a dermatologist for follow-up. Of those referred, 5% (7/139) were diagnosed with melanoma,
and 7% (9/139) with basal cell or squamous cell carcinoma. The number needed to biopsy for
melanoma was 20; the NNB for BCC/SCC was 15. Public skin-cancer screenings can be
effective in attracting high-risk sun-bathers (beach goers who do not use sunscreen and those
who have engaged in indoor tanning) to skin-cancer counseling and screening sessions. In
addition, our ten sessions in the summers of 2015 and 2016 detected previously undiagnosed
skin cancers, including melanomas, at favorable detection rates.
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Racial/ethnic differences in healthcare utilization and school attendance
among children with atopic dermatitis in the Pediatric Eczema Elective
Registry

J Takeshita, J Wan, N Mitra and DJ Margolis University of Pennsylvania, Philadelphia, PA
Little is known about healthcare utilization for atopic dermatitis (AD) and the impact of AD
on school attendance especially among racial/ethnic minorities. We aimed to examine
healthcare utilization and school missed due to AD by race/ethnicity among a cohort of U.S.
children with AD. We performed a cross-sectional study of baseline data for children (ages 2-
17) with physician-confirmed AD enrolled in the Pediatric Eczema Elective Registry (PEER;
N¼7,901). All subjects had to have used pimecrolimus cream for at least 6 weeks at the time
of enrollment. Study outcomes were: 1) healthcare utilization by visit type, and 2) any school
missed in the 6 months prior to enrollment. We performed multivariable logistic regression to
assess the association between the outcomes and race/ethnicity, adjusting for age, gender,
annual household income, history of asthma and allergic rhinitis, and AD severity (AD
severity variable for outcome 2 only). For outcome 1, an interaction term of AD severity by
race/ethnicity was included. The reference group was non-Hispanic whites. Non-Hispanic
blacks (odds ratio [OR]¼2.3; 95% CI¼1.6-3.2) and Hispanics (3.1; 2.0-4.7) were more likely
than whites to have visited the emergency room for their AD. Blacks were also less likely to
have seen a dermatologist (0.6; 0.5-0.7). Interaction between race/ethnicity and AD severity
was statistically significant but had small effects on the main ORs. Blacks (1.3; 1.1-1.6),
Hispanics (1.8; 1.5-2.3), and Asians (3.6; 2.6-5.0) were more likely to have missed school due
to their AD. Our results suggest disparities in healthcare utilization and poorer school
attendance among racial/ethnic minority children with AD, after adjustment for AD severity.
Further studies are needed to better understand these disparities and improve healthcare for
and school attendance among racial/ethnic minority children with AD.
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Identifying the margin of difference in response rate for active comparator
psoriasis trials: A systematic review

MT Wan1, ED Dommasch2, DB Shin1 and JM Gelfand1 1 Department of Dermatology,
University of Pennsylvania, Philadelphia, PA and 2 Beth Israel Deaconess Medical Center,
Dept of Dermatology, Harvard Medical School, Boston, MA
A better understanding of acceptable margins of error in the field of dermatology is necessary
to properly design comparative effectiveness research (CER). We conducted a systematic
review of active comparator psoriasis trials to examine the margins of error used in derma-
tology research. CER examines the effectiveness of one existing treatment with at least one
alternative intervention. Although randomized controlled trials traditionally use placebo for
the control group, CER utilizes an active comparator group, which has implications for study
design. For example, statistical analysis requires determining an acceptable “margin of error”,
which is defined as the maximum difference between treatments. The method of determining
the margin of error varies based on a superiority, equivalence, or non-inferiority approach;
however, there is no gold standard as to determining the absolute value of the margin size.
Therefore, we conducted a systematic search using MEDLINE, Scopus, EMBASE, Cochrane
Central Register of Controlled Trials, LILACS, Web of Science, and ClinicalTrials.gov from
January 2008 to December 2016. We identified 31 active comparators for systemic therapies
and phototherapy with 15002 participants included. Of these, we identified 4 non-inferiority
studies, 3 equivalence trials, and 5 superiority studies; 19 studies had inadequate information
for classification. 3 of the 4 inferiority studies reported lower bound margins ranging from
-15% to -12%; 2 equivalence trials reported upper and lower margins of +/-15% and +/-18%.
The remainder of the studies did not clearly report margins. The results demonstrate the need
for additional comparative effectiveness research in the field of dermatology with standard-
ized margins of error and highlights the effect that trial design has on results.
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Isotretinoin monitoring: Recommendations versus practice trends

NU Patel, V D’Ambra, LA Cardwell and SR Feldman Wake Forest University School of
Medicine, Winston-Salem, NC
Background: Oral isotretinoin is a commonly used treatment for moderate to severe acne.
Discrepancies between clinical lab monitoring guidelines and actual clinical practices may
increase the overall cost of isotretinoin treatment while providing no evidence-based benefit
to patients. Objective: We aim to examine current clinical lab monitoring practices by der-
matologists for isotretinoin patients by querying a broadly nationally representative database.
Methods: Data were obtained from the Humana database. Our cohort included 8,803 pa-
tients with primary ICD-9 diagnosis of acne vulgaris (ICD 9 680.0 to 709.9) between the years
of 2008-2014. We separately queried lab tests by CPT codes and quantified based on
frequency over a 1-year time received a hepatic function panel (HFP), lipid panel (LP),
complete blood count (CBC), period. Percentages of patients receiving a lab test at a given
frequency category were calculated. Results: 32-43%, 59-87%, 60-77%, 40-72% of patients
on isotretinoin and complete metabolic panel (CMP) within 1 year of starting treatment,
respectively. Males age 50-64 had the highest rates of HFP (43%), CMP (72%), CBC (77%)
and LP (87%). Limitations: Patients comorbidities may have confounded some of our results,
as some lab tests may have been ordered for a comorbid disease rather than for isotretinoin
monitoring. Conclusions: There is incongruity between current monitoring trends, current
guidelines, and recent literature regarding isotretinoin monitoring. By standardizing guide-
lines for isotretinoin lab monitoring, we may reduce the cost of treatment and improve patient
quality of care.
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Cutaneous nevi and risk of melanoma deaths in women and men:
A prospective study

W Li1, E Cho1, MA Weinstock2 and A Qureshi1 1 Brown University, Providence, RI and 2
Brown University, Providence Veterans Affairs Medical Center, Providence, RI
Increased number of common acquired melanocytic nevi (moles) has been associated with
elevated risk of melanoma but whether it may predict melanoma deaths was unclear. We
prospectively examined the association between number of nevi and risk of melanoma deaths
based on 77,316 women from the Nurses’ Health Study (NHS) and 32,454 men from the
Health Professionals Follow-up Study (HPFS). Diagnosis of melanoma was pathologically
confirmed. Deaths were confirmed by next of kin or the National Death Index. Information on
number of moles with �3 mm diameter on the upper extremity was collected in 1986. We
used Cox regression models to evaluate the associations in the overall cohorts as well as only
among melanoma cases. During follow-up (1986-2012), 2,450 melanoma cases were
documented (1,545 in NHS and 905 in HPFS), out of which we identified 192 incident deaths
from melanoma (87 in NHS and 105 in HPFS). Increased number of nevi was associated with
melanoma deaths; the multivariate-adjusted hazard ratio (HR) for �3 nevi compared with no
nevi on the upper extremity was 2.55 [95% confidence interval (CI): 1.52-4.28] for women
and 3.97 (95% CI: 2.54-6.22) for men. A secondary analysis further found that increased
number of nevi was associated with both lethal melanoma (melanoma cases that died of
melanoma) and non-lethal melanoma. Among melanoma cases, increased number of nevi
was independently associated with risk of melanoma deaths in men, with a HR of 1.89 (95%
CI: 1.17-3.05) for �3 nevi. The association persisted after adjusting for Breslow thickness of
melanoma. However, number of nevi was not significantly associated with risk of melanoma
deaths among women melanoma cases (HR¼1.03, 95% CI: 0.61-1.76 for �3 nevi). In
conclusion, increased number of nevi was significantly associated with risk of melanoma
deaths in our cohorts of women and men. A high number of cutaneous nevi may indepen-
dently predict the risk of melanoma deaths among men with melanoma.
www.jidonline.org S35
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Big data provides insight into alopecia areata comorbidities

M Richey and L Petukhova Columbia University, NY, NY
Comorbidities are medical conditions that tend to occur together in patients. Studies of
comorbidities can help physicians, patients and their family members to understand risks of
other health conditions, and may also provide etiological insight or reveal novel therapeutic
strategies. Epidemiological studies have established clustering of autoimmune diseases within
patients and families. Previous studies in alopecia areata (AA) have examined comorbidities
in small cohorts of patients identified through medical records from hospitals or outpatient
clinics, confirming increased risk of other autoimmune conditions. More recently, large-scale
genetic studies (e.g. GWAS) have identified genomic associations that are shared across
autoimmune diseases, and sometimes across diseases that do not have an obvious immune
basis. Phenome-wide association studies (PheWAS) have provided additional resolution to
pleiotropic risk alleles that confer susceptibility to multiple medical conditions, providing a
biological basis to comorbidities observed in epidemiological studies. In this study, we first
interrogated publically available GWAS and PheWAS data sets to identify a spectrum of
diseases that are linked to AA via shared genetic associations, suggesting a biological basis for
comorbidities. We next evaluate the distribution of risk alleles for suggested comorbidities in
a cohort of 1000 unrelated AA patients and controls, strengthening the evidence for new
disease comorbidities. Finally, we surveyed medical records of AA patients at Columbia
University Medical Center. Our initial analysis has confirmed that AA patients have an
increased risk of autoimmune and inflammatory disorders, especially atopy and thyroid
disease. We are validating our findings by conducting a survey in the Alopecia Areata Reg-
istry, Biobank & Clinical Trials Network which maintains a cohort of 11,125 individuals from
9,271 families.
S36 Journal of Investigative Dermatology (2017), Volume 137
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Indoor tanning industry and skin cancer research: An analysis of the influence
of funding on publication conclusions

A Falzone1, M Wehner2, A Junn3, Y Hendlin3, M Chren3, S Pagoto4 and E Linos3 1 Program
for Clinical Research, Department of Dermatology, UCSF, San Francisco, CA, 2 Department
of Dermatology, U Penn, Philadelphia, PA, 3 UCSF, San Francisco, CA and 4 U Mass,
Worcester, MA
Indoor tanning is an established risk factor for skin cancers. The WHO, the CDC, the Surgeon
General, the AAD and AAP are united on the harms of indoor tanning. However, scientific
publications casting doubt on the harms of indoor tanning continue to emerge. Our goal was
to learn if conclusions of studies with funding from the indoor tanning industry is are
consistent studies without funding from the indoor tanning industry. After identifying orga-
nizations who receive funding from the indoor tanning industry and associated individuals
who are consultants for these organizations, we completed a search of PubMed between
2001 and 2016 for these organizations and authors to identify studies connected to the indoor
tanning industry. We identified 6 publications relating to indoor tanning supported by or-
ganizations with known ties to the commercial indoor tanning industry or studies with
authorship by individuals who have received funding. Of the 6 papers, 4 reported beneficial
effects of indoor tanning, 2 attempted to discredit the established association between indoor
tanning and skin cancer, and no studies reported harmful effects. We also identified 3 in-
dustry-funded critical responses to published articles on the association between indoor
tanning and skin cancer. Additionally, all studies that were supported by foundations with
strong ties to industry did not disclose this commercial conflict of interest. Our findings
suggest industry-funded studies are a possible source of bias of which editors, policy makers
and lawmakers should be aware. Our study supports the need for more comprehensive and
systematic review of indoor tanning literature to identify questionable funding sources.
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Patient characteristics in commercial and Medicaid patients with hidradenitis
suppurativa

A Kimball1, J Marvel2, A Vlahiotis3, T Willson3 and A Sainski-Nguyen3 1 Beth Israel
Deaconess Medical Center, Harvard Medical School, Boston, MA, 2 Novartis Pharmaceu-
ticals, East Hanover, NJ and 3 Truven Health Analytics, Bethesda, MD
Hidradenitis suppurativa (HS) is a rare, inflammatory skin condition affecting 1% of the
population. While there is some research on demographics and comorbidities of commer-
cially-insured HS patients, research in the Medicaid population is scarce. The objective of this
study was to understand patient characteristics and prevalence of comorbidities and treat-
ments in Commercial and Medicaid beneficiaries. Retrospective analysis of healthcare claims
from the MarketScan Commercial Claims and Encounters and Medicaid Multi-State Data-
bases identified patients aged �12 years old with � 3 inpatient/outpatient medical claims
with HS diagnoses between January 1, 2009 and December 31, 2014. Mean age was 37.4
among 11,325 Commercial patients, and 28.3 among 5,164 Medicaid patients. 34.9% of
Medicaid patients were white, and 54.8% were African American (not available for Com-
mercial). Females represented >75% of both cohorts. Common comorbid diagnoses were
cellulitis (34.1%), psychiatric disorders (24.3%) and hypertension (22.5%) in Commercial HS
patients, and psychiatric disorders (52.2%), cellulitis (47.0%), and other mood disorders
(27.1%) in Medicaid HS patients. Cardiovascular/metabolic disorders were also common in
Commercial and Medicaid HS patients respectively: hypertension (22.5% and 23.9%), dys-
lipidemia (14.7% and 13%), diabetes (12.3% and 13.9%), and obesity (10.7% and 24.1%).
1.9% and 0.8% of Commercial and Medicaid patients, respectively, used biologic tumor-
necrosis-factor (TNF) inhibitors. Draining/incision surgeries were used in 16.1% and 21.8%,
laser surgeries in 2.8% and 0.8%, and excision surgeries in 1.1% and 0.9% of Commercial
and Medicaid patients, respectively. Commercial and Medicaid HS patients demonstrate a
high comorbidity burden. The findings highlight management opportunities for these pop-
ulations with substantial health risks.
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Initial explorations into genotype-phenotype correlations in psoriasis: The
homozygous recessive model

M Milliken, B Feng, K Duffin and G Krueger University of Utah, Salt Lake City, UT
Genome-wide association studies (GWAS) of psoriasis offer promise for discovery of its
molecular framework, which governs its clinical variants. GWAS has not focused on the
biologic characteristics of psoriasis. The Utah Psoriasis Initiative (UPI) is a cross-sectional
epidemiologic study with 1209 psoriasis patients. Each has been carefully phenotyped by
clinical exam and genotyped by a custom array, the ExomeXX. Subsequent imputation of
common and low frequency variants was performed using the Sanger Imputation Service.
Literature from all published GWAS studies of psoriasis and psoriatic arthritis of European
ancestry by 1 February 2016 revealed 101 single nucleotide polymorphisms (SNPs) that
associate with psoriasis. The SNP status for each UPI participant was tested for association
with selected phenotypic variants using a homozygous recessive model to maximize potential
biologic linkage. Of the 101 SNPs, 79 were present in at least 5% of our cohort; these were
retained and those associated with a sub-phenotype at the p < 0.0006 level (Bonferroni
correction) were collated. Sub-phenotypes not showing significant differences include age of
onset (AOO), psoriatic arthritis, palmoplantar, pustular, guttate, and inverse disease. Genes
that associate with phenotypes include REV3L and TRAF3IP2 for erythrodermic psoriasis
among patients with an AOO between 20 and 40 years. Genes that associate with nail
psoriasis were FBXL19 and PRSS53 in the AOO < 20 years strata. These relationships were
lost when relevant genes were not stratified by age. The negative results using the homozy-
gous recessive model are not surprising, but are important in defining these unexplored
relationships. Next will be multivariate analyses to elucidate the complex genotype-
phenotype relationships. This approach offers hope for bringing molecular definition to
biological differences of variations observed in psoriasis and the treatment strategies.
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A growing mortality epidemic among white men ages 50+: Time to find
intersections for a targeted national melanoma screening program

J Berk-Krauss1, J Stein2, D Polsky2 and A Geller3 1 NYU School of Medicine/Yale School of
Medicine, New York, NY, 2 New York University School of Medicine, New York, NY and
3 Harvard University School of Public Health, Cambridge, MA
Despite a decline in overall cancer death rates, melanoma mortality rates in the general U.S.
population remain relatively stable. Population-based screening is a potential strategy for
reducing melanoma mortality but in July 2016, the U.S. Preventive Services Task Force
concluded there was insufficient evidence to recommend skin cancer screening in asymp-
tomatic adults. Absent a Task Force recommendation, an alternative approach targeting at-risk
population(s) and synergizing screening with education is required to reduce melanoma-
related deaths. We analyzed data from the National Cancer Institute’s SEER Program database
to identify population(s) at the highest risk for fatal melanoma. Information on patient inter-
action with the health care system was obtained from the CDC’s National Ambulatory Care
Medical Survey. Between 1983 and 2013, overall melanoma incidence amongst whites
doubled (12.7 per 100,000 to 26.7), while in white men ages 50+, incidence more than
tripled (33.3 to 109.4). Overall melanoma mortality amongst whites remained stable (2.7 to
3.1). However, melanoma mortality in white men 50+ rose by 50% (9.3 to 14.16). In 2012,
62% of all deaths were from white males diagnosed at 50+. Males 45+ made 263 million
visits to a physician and nearly half of all visits were made to primary care providers. Mortality
rates for white men ages 50+ are rising dramatically. Yet, there exist established health care
and educational intersections for targeting this 38 million at-risk population. Most men 50+
have seen a physician in the past year and recent large-scale studies indicate ample oppor-
tunities for promoting physician-led screening with the use of institutionalized protocols, a
validated modality to train physician workforces, and a diverse set of media for melanoma
education.
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Validity and accuracy of a mobile phone application for the assessment of
chronic wounds in recessive dystrophic epidermolysis bullosa

J Nazaroff1, D Solis2, I Bailey-Healy2, M Barriga2, S Choi2, Y Dutt-Singkh1, M Marinkovich3

and JY Tang1 1 Stanford University, Stanford, CA, 2 Stanford University, Redwood City, CA
and 3 Stanford University School of Medicine, Stanford, CA
Patients with recessive dystrophic epidermolysis bullosa (RDEB) are affected with a lifetime of
chronic wounds that are difficult to regularly assess in clinic visits due to pain and discomfort
caused by dressing changes. Monitoring the efficacy of therapies for chronic wounds requires
an affordable and reliable method for assessing frequent wound changes over time. The
validity and accuracy of wound measurements with a mobile phone application (Tissue
Analytics, TA) was compared to the gold standard 3D Canfield photography used in clinical
trials. TA is a HIPAA-compliant mobile app that uses machine learning and computer vision
to autonomously classify and measure wounds. Patients can use TA to upload photographs of
their wounds for investigators and clinicians to remotely evaluate the wounds. We compared
the calculated wound size area from 40 wounds using TA vs Canfield software system in 5
RDEB patients (mean age 23.6) from Stanford University. We used t-tests and Pearson’s
correlation coefficient to assess differences in wound area, and a subset of 10 wounds were
longitudinally assessed for 6 months. Wound surface area calculated by TA was well corre-
lated to Canfield (R¼0.91, P2, Tissue Analytics mean 9.6 cm2, P > 0.05). Longitudinal
assessment of chronic wounds with Tissue Analytics showed comparable wound size change
between time points when compared with 3D Canfield photography. The time for wound area
calculation was faster for TA compared to manual wound tracing and area calculations by
Canfield software. Our study shows that RDEB wound areas calculated by TA are comparable
to 3D Canfield. This new instrument has the potential to improve participant recruitment and
retention especially in RDEB patients.
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A new mortality prediction tool for Stevens-Johnson syndrome/toxic
epidermal necrolysis

RG Micheletti and MH Noe Department of Dermatology, University of Pennsylvania, Phil-
adelphia, PA
Stevens-Johnson Syndrome/toxic epidermal necrolysis (SJS/TEN) is a severe mucocutaneous
drug reaction associated with significant morbidity and mortality. SCORTEN is a SJS/TEN-
specific severity of illness score to predict in-hospital mortality. The objective of this study is
to determine the accuracy of SCORTEN in large, US cohort, examine additional risk factors,
and create an updated severity of illness score to predict in-hospital mortality. Data were
collected from 18 academic medical centers in the United States from January 1, 2000 - June
1, 2015. Individuals � 18 years of age with a diagnosis of SJS/TEN confirmed by a derma-
tologist were included. 370 patients had information available for analysis. 54 patients
(15.14%) did not survive to hospital discharge. SCORTEN predicted a mortality rate of 20.0%
(Standardized Mortality Ratio: 0.73). Using factors from the original SCORTEN model as well
as additional potential prognostic factors, 6 covariates were independent predictors of in-
hospital mortality: age �50 years (OR: 2.99, 95% CI: 1.42-6.31), BSA �40% on admission
(OR: 2.94, 95% CI: 1.41e6.09), malignancy (OR: 3.91, 95% CI: 1.72e8.88), dialysis (OR:
11.22, 95% CI: 2.72e46.28), serum BUN >10 mmol/L (OR:3.46, 95% CI: 1.72e6.94) and
serum bicarbonate < 20mmol/L (OR: 2.37, 95% CI: 1.19e4.73). An updated prediction score
assigns a value of 1 for the presence of each predictor, with the exception of dialysis, which
receives 2 points. Calibration of the updated score demonstrated excellent agreement
between predicted (15.0%) and actual mortality (15.1%) (Brier Score 0.1039). In conclusion,
SCORTEN overestimated mortality in this large US cohort of SJS/TEN patients. Changing the
age to �50 years, increasing the BSA cutoff to �40%, and adding dialysis to the model
improved prognostication. Future use of a more accurate prediction model can provide
improved prognostic information to patients and physicians and help stratify patients for
clinical trials.
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Epidemiology and management of dermatologic conditions in the pediatric
oncology population

H Song1, S Robinson2 and J Huang1 1 Boston Children’s Hospital, Boston, MA and 2 Harvard
Combined Dermatology Residency Program, Boston, MA
There have been tremendous advancements in oncologic therapy over the past few decades.
The development of novel therapies and recognition of associated cutaneous reactions have
highlighted the importance of dermatologic care in the pediatric oncology population.
However, the epidemiology of dermatologic conditions and their management in this pop-
ulation are unknown. The objectives of this retrospective study were to describe baseline
characteristics of outpatient pediatric oncology patients seen by dermatology, and to deter-
mine whether referral to dermatology changes management of dermatologic issues. The
medical records of patients with a Dana-Farber Cancer Institute (DFCI) medical record
number and a dermatology visit at Boston Children’s Hospital between 2008-2015 were
reviewed for demographic and medical information. We identified 523 unique pediatric
oncology patients seen by dermatology between 2008-2015. 88.1% received chemotherapy,
49.2% received radiation, and 37.9% underwent a hematopoietic stem cell transplant. Of
those 59.5% (250/420) referred by oncology, 55.6% (139/250) initial visits resulted in a
change in diagnosis, 28.4% (71/250) had no change in diagnosis, and 16% (40/250) were
routine skin checks. Among dermatology visits resulting in a change in diagnosis, derma-
tology diagnosed a skin reaction to therapy in 9.4% (13/139) and cutaneous malignancy in
4.3% (6/139) of patients. In those with no change in diagnosis, there was still a change in
management in 73.2% (52/71) of patients, with topical therapies recommended in 92.3%
(48/52) of patients. Among 20 patients where there was oncologic concern for an atypical
nevus, malignancy, or GVHD, dermatology provided an alternate benign diagnosis in 100%
(20/20) of patients. Of 93 visits where a biopsy was performed, 18 resulted in a histopath-
ologic diagnosis of malignancy. Referral to dermatology impacts the care of pediatric
oncology patients, resulting in changes in both diagnosis and management of these patients.
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Clinical and pathologic correlation in biopsied alopecia patients

J Zampela and J Alhariri Johns Hopkins, Baltimore, MD
Differentiating between scarring and non-scarring alopecia has posed a diagnostic dilemma
for clinicians. Histopathology is often used as the gold-standard for distinguishing between
these entities. Herein wein we perform a retrospective analysis using pathology reports to
assess the correlation betwen clinical differential diagnosis to histopathologic diagnosis on
scalp biopsies. A search for “alopecia” yielded 694 adult patients and after exclusion of non-
scalp biopsies and reports without a clinical differential diagnosis, 458 reports that were
included in the analysis. Average age of the patients was 48 � 16 years for scarring and 46 �
19 years for non-scarring. A total of 20 different diagnoses were made across all biopsy
reports with forms of lupus representing the greatest fraction. We show that clinical exam
agrees with pathology in 80% of cases. The kappa correlation coefficient is 0.59 (p < .0001),
indicating moderate agreement, which did vary by race and sex. However, clinical and
histopathologic diagnosis only agree in 60% of cases. These results suggest that clinical exam
is moderately reliable in distinguishing between scarring and non-scarring alopecia, but may
not reliably provide a diagnosis. As such, clinical exam must be used judiciously in com-
bination with histologic evaluation for diagnosis.
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Natural history of chronic wounds in patients with recessive dystrophic
epidermolysis bullosa

D Solis1, J Nazaroff2, Y Dutt-Singkh2, S Choi3, M Barriga1, I Bailey-Healy1, M Marinkovich4

and JY Tang2 1 Stanford University, Redwood City, CA, 2 Stanford University, Stanford, CA,
3 Stanford University School of Medicine, Redwood City, CA and 4 Stanford University
School of Medicine, Stanford, CA
Patients with recessive dystrophic epidermolysis bullosa (RDEB) have chronic non-healing
wounds and an increased risk for SCC. There is limited data about the natural history of RDEB
wounds, and these data are needed as comparison for any new wound healing treatments for
RDEB. We implemented an IRB approved study to evaluate self-reported history of chronic
wounds and scars in 32 patients with RDEB. Chronic wound disease burden was also verified
by clinical evaluation in a subset of 22 out of 32 patients (69%). Patients were recruited from
the Epidermolysis Bullosa Clinical Research Consortium database, a North American registry
for the clinical characterization of EB, and the Stanford EB clinic. Survey response rate was
32/52 (62%), and 65% of respondents were male with a mean age of 21 (range, 12-32). We
defined chronic wounds as wounds that were open for months vs. chronic scars as skin areas
that healed but frequently re-blistered. The majority of chronic wounds and scars were
located on the trunk and extremities. The mean chronic wound size was 76 cm2 (range,
5-600) and wounds were unhealed for a mean of 7 years (range 2 - 17). For chronic scars, the
mean size was 54 cm2 (range, 15-140), and the mean time to re-blister was 5 weeks (range
1-8). Many patients reported using allografts for treatment of open chronic wounds, but the
mean duration of wound healing was 6 weeks. In summary, patients with RDEB have chronic
wounds and chronic scars, with chronic wounds lasting for years and chronic scars frequently
healing and reblistering within weeks. This natural history study creates a baseline compar-
ison to measure wound healing in future clinical trials for chronic wounds and scars in
patients with RDEB.
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Predictors and cost of hospitalization for atopic dermatitis in US adults and
children

S Narla1, D Hsu1, J Thyssen2 and JI Silverberg1 1 Northwestern University Feinberg School of
Medicine, Chicago, IL and 2 Department of Dermatology and Allergy, Herlev-Gentofte
University Hospital, University of Copenhagen, Hellerup, Denmark
Little is known about the inpatient burden of atopic dermatitis (AD). Wesought to determine
the risk factors and burden of hospitalizations for AD in the US. Datawere analyzed from the
2002-2012 National Inpatient Sample, including of a 20% representative sample of all
hospitalizations in the US. The prevalence of hospitalization for AD ranged from 419-519 and
66-72 per million in hospitalized children and adults, respectively. Hospitalization rates for
AD were highest in the northeast during the winter and south during the summer. Geometric
mean cost of care [95% CI] was lower for a primary diagnosis of AD vs. no AD in adults
($3,502 [$3,360-$3,651] vs. $6,849 [$6,775-$6,925]; P¼0.002) and children ($2,716
[$2,542-$2,903] vs. $4,488 [$4,302-$4,682]; P¼0.002). However, the high prevalence of
hospitalization resulted in total inpatient costs of $8,288,083 per-year for adults and
$3,333,868 per-year for children. Both adults and children who were admitted for AD were
more likely to have non-white race/ethnicity, lowest-quartile annual household income,
Medicaid or no insurance and had fewer chronic conditions. In conclusion, there are racial
and health care disparities in hospitalization for AD, stressing the need for improved access to
adequate outpatient and inpatient dermatologic care for all patients.
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Does atopic dermatitis remain a disease of the advantaged in adulthood? A
national birth cohort study

K Abuabara1, LL Kohn2 and SM Langan3 1 Program in Clinical Research, Department of
Derm, UCSF, San Francisco, CA, 2 UCSF, San Francisco, CA and 3 London School of
Hygiene and Tropical Medicine, London, United Kingdom
Studies examining the association between atopic dermatitis (AD) and socioeconomic status
(SES) focus on disease onset or cross-sectional snapshots of prevalence in childhood and have
not addressed the episodic and chronic nature of AD. Therefore we aimed to evaluate the
relationship between SES and AD prevalence among individuals over time. We performed a
longitudinal cohort study using data from the 1970 British Cohort Study, a nationally repre-
sentative cohort of individuals followed from birth until age 42 in the UK (N¼13,038). Period
prevalence of AD was measured at ages 5,10, 26, 30, 34, and 42 years and ranged from
5-11%. The mean age of onset was 12 years (SD 10 years). Similar proportions of individuals
had AD during childhood only and adulthood only (12.4% and 11%), and 5.1% had AD
during both time periods. We developed logistic regression models to examine the associa-
tion between SES (using the Registrar General’s designation of social class by occupation) and
AD disease course (no AD in childhood or adulthood, AD in childhood only, AD in adult-
hood only, and AD in childhood and adulthood (termed persistent AD). Controlling for sex,
higher social class during childhood was associated with higher AD prevalence in childhood
only (OR 1.3, 95% CI 1.1-1.6), however neither childhood social class or adult social class
was significantly associated with adulthood only AD (OR 1.2, 95% CI 0.98-1.5 and 1.2, 0.99-
1.6 respectively). Higher childhood SES was associated with persistent AD (OR 1.6, 95% CI
1.2-2.2). In this large birth cohort, adult onset AD was as common as childhood onset dis-
ease. SES was predictive of childhood AD and of persistent AD into adulthood, but not new
onset adult AD. These data can be used to target prevention and treatment efforts. Additional
research examining factors associated with SES should consider how they affect the onset and
persistence of AD at different age periods.
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Completed suicide in patients with hidradenitis suppurativa: A population
analysis in the United States

A Garg, H Pomerantz, M Midura, V Papgermanos, A Strunk, J Merson and A Alloo Hofstra
Northwell School of Medicine, New Hyde Park, NY
Hidradenitis suppurativa (HS) is known to have substantial impact on quality of life
and patients may be at greater risk for suicide as a result. We evaluated suicide risk among
patients with HS in the United States, using a population-based data. The study included
patients aged 18 years or older with an active status from 2011 to 2016 in electronic health
records of 27 participating health care organizations across all US census regions repre-
senting a demographically heterogenous population. The Systemized Nomenclature of
Medicine - Clinical Terms (SNOMED-CT) of ’hidradenitis’ and ’suicide’ were used to identify
HS patients and patients with comlete suicide, respectively. Mutlivariable logistic regression
models were used to adjust odds ratios for age, gender, and race. 49,380 HS patients were
compared to the control of approximately 23 million patients without HS.The absolute risk of
completed suicide in the HS and control populations was 0.8% (415/49,380), and 0.3%
(67,920/ 23,153,180), respectively. Compared to those without HS, patients with HS had
increased odds of suicide (crude ratio [OR 2.88, 95% CI 2.62-3.18], adjusted for age, gender,
and race [OR 2.43, 95% CI 2.21-2.68]). The effect of HS on suicide risk increased with
advancing age-group, and the greatest effect of HS on suicide risk occurred among patients
aged 60 years or older [OR 3.62, 95% CI 2.34-5.62]. Patients with HS have a greater than
two-fold risk of completed suicide. Patients with HS may require an interdisciplinary
approach to risk assessment and prevention of suicide.
S38 Journal of Investigative Dermatology (2017), Volume 137
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Atopic dermatitis is associated with increased risk of serious infections in US
children and adults

S Narla, D Hsu and JI Silverberg Northwestern University Feinberg School of Medicine,
Chicago, IL
Atopic dermatitis (AD) is associated with barrier disruption, immune dysregulation and
treatment with immune-suppressants that may increase risk of infections. We sought to
determine if adults with AD have increased risk of serious infections and related outcomes.
We analyzed data from the 2002-2012 National Inpatient Sample, including a 20% repre-
sentative sample of all US hospitalizations. Overall, the prevalence of serious infections [95%
CI] was higher in adults with AD vs. no AD (41.2% [39.8-42.5] vs. 24.9% [24.7-25.1];
P1000.00 [597.63- >1000.00]), erysipelas (14.19 [5.89-34.18]) and cellulitis [6.43 [5.87-
7.05]). The respiratory infections with highest odds, included allergic bronchopulmonary
aspergillosis (4.74 [1.20-18.76) and bronchitis (1.71 [1.35-2.16]). AD was also associated
with many other extra-cutaneous and systemic infections, including infectious arthropathy
(2.36 [1.37-4.08]), endocarditis (2.71 [1.50-4.89]), encephalitis (2.27 [1.29-3.98]) and
methicillin-resistant Staphylococcal aureus infections (3.56 [2.28-5.57]). In conclusion,
adults with AD had significantly higher odds of cutaneous, respiratory, multi-organ and
systemic infections.
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Quality of life in recessive dystrophic epidermolysis bullosa: The AltaVoice
patient registry, 2012-2015

S Choi1, D Solis2, J Nazaroff3, I Bailey-Healy2, M Barriga2, Y Dutt-Singkh3, S Li4,
M Marinkovich4, V Rangel-Miller5 and JY Tang3 1 Stanford University School of Medicine,
Redwood City, CA, 2 Stanford University, Redwood City, CA, 3 Stanford University,
Stanford, CA, 4 Stanford University School of Medicine, Stanford, CA and 5 AltaVoice, La
Jolla, CA
Traditional non-EB specific quality of life measurements fail to capture the true effect of RDEB
on patient quality of life (QOL). We report the QOL results of a validated EB questionnaire. A
17-item Quality of Life in Epidermolysis Bullosa (QOLEB) survey developed by J.W. Frew et
al. was implemented by AltaVoice, an online patient registry, from 2012 to 2015. Responses
were downloaded on August 19th, 2016. There are 436 EB patients in the registry. Only
patients with a self-reported diagnosis of RDEB were included in this study. 32 of 85 RDEB
patients who opened the questionnaire (37.6% response rate) gave complete responses. 59%
were female, 75% Caucasian, 47% from the US, and mean age at time of survey was 23 years
old (range, 4.5-67.1). Overall, 53.1% reported feeling frustrated or beyond frustrated to the
point of anger about their EB diagnosis. There was a high level of or severely impaired
function in: moving around home (21.8%), moving outside home (37.5%), frequent or
constant pain (68.7%), bathing (53.1%), writing (28.1%), eating (62.5%). Respondents also
reported a high or severe level of psychological and social impact on: family (21.8%),
friendships (40.6%), embarrassment (15.6%), anxiety (40.6), depression (31.2%), finances
(50.0%). When asked which symptom bothered the patient the most, the highest ranked were:
skin lesions/blister (22.5%), itching (16.1%), and pain (16.1%). These were also the 3 most
frequently reported symptoms. To our knowledge, this is the largest study of RDEB patients
using the validated QOLEB questionnaire. QOLEB responses demonstrate a very high burden
of disease in the EB population.
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Comparison of C3d immunohistochemistry, direct immunofluorescence, and
indirect immunofluorescence in the diagnosis of bullous pemphigoid

AS Moshiri1, R Novoa2, J Takeshita1, CL Simpson1, A Payne1 and EY Chu1 1 Dept of
Dermatology, University of Pennsylvania, Philadelphia, PA and 2 Stanford University, Palo
Alto, CA
Bullous pemphigoid (BP) is the most common autoimmune blistering disease, yet accurate
diagnosis is often complicated by its clinical and histopathologic similiarity to other skin
diseases. Ancillary tests, including direct immunofluorescence (DIF), indirect immunofluo-
rescence (IIF), and more recently, immunohistochemistry (IHC) against C3d along the base-
ment membrane are increasingly used to aid in tissue diagnosis. To date, the performance of
these tests has been described in small cohorts with the use of DIF or IIF as the gold standard
despite the frequent negativity of these assays in established BP cases. To better characterize
the performance of C3d IHC, DIF and IIF in the diagnosis of BP, we compared these assays in
a cohort of 53 BP patients and 57 patients with other blistering diseases, using positive ELISA
against BP180 or BP230 antigens as the gold standard. We found that C3d IHC, DIF and IIF
had similar sensitivity (61.0%-74%), specificity (96.4%-97.7%), positive predictive value
(94.9%-96.2%) and negative predictive value (72.4%-80.6%) in identifying BP. Patients with
positive C3d IHC, DIF and IIF had 18- to 32-fold higher levels of BP180 ELISA and 5- to 13-
fold higher levels of BP230 ELISA than those with negative values (p < 0.0001). Among
patients with BP, false-negative C3d IHC was associated with 5-fold lower BP180 ELISA
(p¼0.01) but not lower BP230 ELISA (p¼0.54), supporting the pathogenic role of anti-BP180
antibodies in fixing complement along the basement membrane. On the other hand, false-
negative IIF was associated with 8-fold lower BP230 ELISA (p¼0.004) but not lower BP180
ELISA (p¼0.29), supporting a potential role for anti-BP230 antibodies in blistering. Our study
establishes the similar utility of C3d IHC, DIF and IIF in BP diagnosis in a large cohort of
immunobullous patients.
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Utilization and cost of topical rosacea therapies: 2005-2014

H Lev-Tov1, G Liu2, J Rill2 and J Kirby2 1 Department of Dermatology and Cutaneous Surgery,
Miami, FL and 2 Penn State Hershey Medical Center, Hershey, PA
Recent guidelines for rosacea therapy recommend topical medications as the preferred
treatment; new medications were introduced to the market recently. We investigated the
utilization of topical medications, focusing on market penetration and cost. A retrospective
cohort study of patients with rosacea from the MarketScan database was performed. Claims
data for topical rosacea therapy from 2005-2014 were extracted. Summary statistics were
determined for demographics and cost, from insurer perspective. All costs were adjusted for
inflation to 2014 US dollars. Overall, 72,411 unique rosacea patients met inclusion criteria.
Mean patient age was 49 years. The majority of patients were female (72.8%) and from a
metropolitan area (88.1%). Most patients (72.3%) filled prescriptions for both oral and topical
agents, 13.8% of patients used topical therapy only. Interestingly, 9.8% had only oral med-
ications (inconsistent with guidelines). Branded topical medications were utilized more than
generic (69.5% vs 54.7%, respectively). The most commonly utilized topical agents were
metronidazole, azelaic acid and sodium sulfacetamide (SS). For metronidazole and SS more
branded medications were utilized compared to generic, while the reverse was true for
azelaic acid (46.9% vs 36.2%, 14.0% vs 1.5% and 0.05% vs 31.8%, respectively). Total
number of patients utilizing topical medications increased from 2005 through 2011 then
dropped. The relative utilization of generic medications increased compared to branded
medications. However, total annual cost of topical medication increased annually. Mean
annual cost per patient also rose. This could be explained by rising cost of generic medica-
tions. While the absolute number of Mirvaso (released 2013) prescriptions increased, rate of
prescribing decreased from 2013 to 2014. We are using logistic and linear regression models
to determine patient and provider factors associated with a Mirvaso claim.
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Google search trends for sunscreen: Insights for skin cancer prevention

ZH Hopkins1 and A Secrest2 1 University of Utah School of Medicine, Salt Lake City, UT and
2 University of Utah, Department of Dermatology, Salt Lake City, UT
Google Trends offers insight into public interests and behaviors and holds potential for
guiding public health campaigns. The purpose of this study is to elucidate trends in searches
for sunscreen to better guide skin prevention campaigns. Google Trends (trends.google.com)
was queried for search terms and SEER and NCCD databases were queried for melanoma
incidence and mortality data. We found geographic variations in the relative frequency of
searches in a given week for the terms sunscreen, sunburn, skin cancer, and melanoma. All
four terms were strongly correlated, with the strongest correlation between sunscreen and
sunburn (r¼.95), as compared to sunscreen/melanoma (r¼.61) and sunscreen/skin cancer
(r¼.64) (p < .001 for all). The frequency of searches increased for sunscreen and sunburn
between 2004-2016 and decreased for melanoma and skin cancer over the same time period
(p < .01). Search volumes were also compared with aggregate melanoma incidence and
mortality data by state. Sunscreen searches by state were positively associated with mela-
noma incidence by state (p¼.001), while a negative correlation was seen between sunscreen
searches and mortality-to-incidence ratio (p¼.01). Sunburn was associated with melanoma
mortality (p¼.04) but not incidence. Between 2004-2013, mean annual search data for
sunscreen was positively associated with annual melanoma incidence (p¼.02) but not
mortality of the same year. Our data suggests that skin cancer prevention campaigns should
focus on the search terms sunburn and sunscreen, especially given the decreasing interest
since 2004 in the terms skin cancer and melanoma. The positive correlation between sun-
screen searches and melanoma incidence and the negative correlation with mortality-to-
incidence ratio suggests that states with higher incidence of melanoma will have more
frequent searches for sunscreen and lower case mortality rates. This is encouraging and adds
credence to targeting these searches. However, the increasing number of searches over time
for sunburn is concerning and suggests a trend for increasing exposure to this risk factor.
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The prevalence of eczema beyond childhood: A systematic review and
meta-analysis of longitudinal studies

AM Yu1, J Okhovat2, IE Allen3, SM Langan4 and K Abuabara5 1 University of Ottawa, Ottawa,
Canada, 2 Harvard Medical School, Boston, MA, 3 UCSF Epidemiology & Biostatistics, San
Francisco, CA, 4 London School of Hygiene and Tropical Medicine, London, United
Kingdom and 5 Program in Clinical Research, Department of Derm, UCSF, San Francisco,
CA
Many sources suggest that most individuals develop eczema within the first few years of life,
experience episodic symptoms throughout childhood, and improve by adolescence. How-
ever, newer population-based estimates suggest the prevalence of adult eczema may be
similar to childhood disease. The objective of this study was to determine whether the
prevalence of eczema declines after childhood. The protocol was registered on PROSPERO
prior to the start date. PubMed and Embase were searched and screening and data extraction
were performed independently and in duplicate. Population-based cohort studies following
the same patients at 3 or more distinct time points with at least one assessment over the age of
12 years old were included. The search yielded 2080 records, and 7 studies with 13,515 study
patients met inclusion criteria. Prevalence was measured at 3-6 separate time points in each
study, ranging from age 3 months to 26 years old. The annual period prevalence varied from
6% to 34%. The primary outcome was the weighted overall risk difference, defined as the
percentage decrease in prevalence after age 12. This figure was 1%, and not significantly
different from zero (95% confidence interval -2% to 5%). Similar results were obtained from
sensitivity analyses using various age cut-offs. Few studies included measures of disease
severity on reported repeated measures of disease activity among individuals. In summary, the
prevalence of eczema in longitudinal birth cohort studies is similar in childhood and early
adulthood suggesting that eczema should no longer be conceptualized as primarily a
childhood disease. Future research should examine predictors of persistent eczema into
adulthood.
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Estimation of the impact of caffeinated coffee intake on skin cancer prevention
in the U.S. population

D Rokunohe, P Nghiem and M Kawasumi University of Washington, Seattle, WA
The annual incidence of skin cancers is 5.5 million in the U.S., outnumbering all other
cancers combined. Thus, there is a pressing need to identify chemopreventive agents to
reduce this incidence. Several previous large epidemiological studies have found that daily
intake of caffeinated coffee is associated with reduced risk of developing both nonmelanoma
skin cancers (NMSC) and melanoma. In aggregate, these studies tracked 653,930 people
across three large epidemiological analyses, and each concluded that caffeinated beverage
intake was associated with decreased skin cancer risk. The effect was approximately a 5%
decrease for each daily cup of caffeinated coffee (no effect for decaffeinated coffee). The
cancer-preventive effect of caffeinated coffee appears to be dose-dependent: 30% reduced
risk for people who drink six or more cups per day. Although it has been clearly demonstrated
that there is an association between the number of daily cups of caffeinated coffee intake and
decreased risk of skin cancers, the net effect of caffeinated coffee on skin cancer prevention in
the U.S. population has not been calculated. We performed a systematic literature review and
estimated how many skin cancers are prevented by daily consumption of caffeinated coffee.
Currently, 50% of the U.S. population drinks coffee, and each coffee drinker on average
consumes three cups of caffeinated coffee daily. Based on these data and the preventive effect
of caffeinated coffee (5% reduced risk of skin cancers per cup), we estimate that approxi-
mately 400,000 skin cancers are prevented annually by drinking caffeinated coffee. A pre-
vious study showed that average annual total costs during 2007-2011 were $4.8 billion for
NMSC treatment and $3.3 billion for melanoma treatment. Thus, approximately $600 million
may be saved annually due to decreased skin cancer risk associated with caffeinated coffee
intake. This estimate indicates there is a significant impact of caffeinated coffee intake on skin
cancer prevention and medical expenses.
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Comorbid diseases and risk of alopecia areata amongst US women

1 1 2 3 4 4
J Thompson , M Park , K Huang , M Mirza , A Qureshi and E Cho 1 Warren Alpert Medical
School of Brown University, Providence, RI, 2 Brigham and Women’s Hospital, Boston, MA,
3 Frank H. Netter MD School of Medicine, Quinnipiac University, North Haven, CT and 4
Brown University, Providence, RI
Alopecia areata (AA) is a common form of immune-mediated hair loss. Studies have begun to
establish the most frequent comorbid diseases associated with AA, including atopic dermatitis
(eczema) and thyroid disease. We sought to investigate comorbidities of AA in two new
prospective cohorts, and to include other potential comorbid diseases. We conducted a
prospective follow-up study to determine whether history of comorbid disease was associated
with increased risk of AA amongst women in the Nurses’ Health Study (NHS) and NHS II. A
total of 55,934 participants from NHS, aged 53-80 years, and 70,298 participants aged 44-64
years, from NHS II were included. We identified 133 cases of AA in NHS and 118 cases of AA
in NHS II and conducted a pooled multivariate analysis to determine relative risk for a history
of comorbid diseases associated with incident AA. Women with history of any of the
following diseases had an increased risk of AA: hypothyroidism (relative risk (RR) 1.53 [95%
CI 1.14-2.04]), vitiligo (2.79; 1.15-6.77), systemic lupus (3.50; 1.78-6.85), rheumatoid
arthritis (1.62; 1.10-2.37) and immune-mediated disease overall, including Crohn disease
and/or ulcerative colitis, multiple sclerosis, psoriasis, polymyositis, rheumatoid arthritis,
Sjögrens syndrome, scleroderma, and vitiligo (1.67; 1.24-2.26). A history of any of
the following diseases alone did not increase risk of AA including Grave’s disease/
hyperthyroidism, ulcerative colitis/Crohn disease, type II diabetes, cardiovascular disease, or
psoriasis. In conclusion, in two prospective cohorts of US women, we identified associations
between a history of hypothyroidism, vitiligo, systemic lupus, rheumatoid arthritis, and
immune-mediated disease overall, and risk of incident AA.
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Prenatal risk factors for PHACE syndrome: a study using the PHACE syndrome
international clinical registry and genetic repository

D Siegel1, J Wan2, D Metry3, F Blei4, I Freiden5 and B Drolet1 1 Children’s Hospital of
Wisconsin, Milwaukee, WI, 2 University of Pennsylvania, Philadelphia, PA, 3 Texas Chil-
dren’s Hospital, Houston, TX, 4 Lenox Hill Hospital, Northwell Health, New York, NY and 5
University of California San Francisco, San Francisco, CA
PHACE (OMIM 606519) is a disorder characterized by Posterior fossa brain malformations,
large or segmental Hemangiomas, Arterial cerebrovascular and/or Cardiovascular anomalies,
Eye abnormalities, and ventral developmental defects. The cause of PHACE is unknown. We
performed a cross-sectional analysis of the 218 patients enrolled in the PHACE Syndrome
International Clinical Registry and Genetic Repository through August 2016 to examine
potential prenatal risk factors. We observed a female-to-male ratio of 4.2, which is lower than
the female-to-male ratio of 7.3 that was previously described in smaller cohorts of PHACE
patients. No significant prenatal risk factor differences were detected between males and
females. A total of 16 (8.5%) pregnancies were complicated by pre-eclampsia, which is
significantly higher than the population prevalence rate of 3.4% (p < 0.001). Placental ab-
normality was reported in 21 pregnancies, with placenta previa being the most commonly
reported abnormality. The rate of placenta previa within our cohort was 3.2%, which is
significantly higher than the North American population prevalence of 0.29% (p < 0.001).
The birth month of PHACE patients did not appear to have any seasonal trends. Overall, no
single prenatal risk factor appears to drive PHACE syndrome.
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New nonsynonymous variants of SPINK5 gene in Japanese atopic dermatitis
patients

S Morizane1, M Ouchida2, K Sunagawa1 and K Iwatsuki1 1 Department of Dermatology,
Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama, Japan and 2 Department of Molecular Oncology, Okayama University Graduate
School of Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan
Excessive protease activity is one characteristic abnormality affecting the epidermal barrier in
atopic dermatitis (AD) patients. Lympho-epithelial Kazal-type-related inhibitor (LEKTI) is a
large multidomain serine protease inhibitor expressed in epidermal keratinocytes, and
nonsense mutations of SPINK5 gene which codes LEKTI cause Netherton syndrome char-
acterized by hair abnormality, ichthyosis, and atopy. On the other hand, a single nucleotide
polymorphism (SNP) of SPINK5, p.K420E is reported to be associated with pathogenesis of
AD. However, comprehensive analyses of all SPINK5 exons in AD patients have hardly been
investigated so far. We studied all exons of the gene in Japanese AD patients (n¼57) and
normal healthy volunteers (n¼50) by Sanger sequencing. As a result, we detected 11 non-
synonymous variants including p.K420E. Among them, p.R79W (n¼4), p.R105S (n¼1), and
p.R654Q (n¼1) were found as heterozygous SNPs or mutations in AD patients but not in
normal healthy volunteers. To our knowledge, these variants have not been previously re-
ported. Interestingly, these three variants are all the amino acid substitution from arginine to
others. An algorism for predicting functional effects of amino acid substitution, Polyphen-2,
showed that the scores of p.R79W, p.R105S, and p.R654Q were 0.995 (probably damaging),
0.680 (possibly damaging), and 0.999 (probably damaging), respectively, suggesting that
these variants might be involved in the epidermal barrier dysfunction of some Japanese AD
patients.
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Medicare Part D payments for topical steroids: Rising costs and potential
savings

H Song1, A Adamson2 and A Mostaghimi1 1 Brigham and Women’s Hospital, Boston, MA
and 2 University of North Carolina at Chapel Hill, Chapel Hill, NC
Rising pharmaceutical costs in the United States are an increasing financial burden for payers
and patients. While higher costs are often attributed to novel agents, price increases in
generic dermatologic drugs are common. In this study, we determined health care utilization
and spending on generic and branded topical steroids within Medicare Part D, and modeled
potential health care savings. We used the Medicare Part D Prescriber Public Use File (PUF)
from the Centers for Medicare and Medicaid Services (CMS), which details Medicare and
patient out-of-pocket drug spending on all filled prescriptions between 2011-15. We carried
out a retrospective cost analysis of Medicare and out-of-pocket patient spending on topical
steroids, and modeled the potential savings from the substitution of each prescription with the
cheapest generic within the same steroid potency class. We adjusted costs for inflation and
reported in 2015 dollars. An analysis of 1008 dermatologic medications revealed 34 topical
steroids of interest, which resulted in Medicare Part D spending of $2.4 billion dollars be-
tween the years 2011-2015. Patients’ out-of-pocket spending over the same period was
$338.6 million. The increase in total spending and out-of-pocket spending from 2011 to 2015
was 306.3% and 235.4% respectively, compared to a 136.3% increase in the number of
prescriptions. Generic medication costs accounted for 96.0% of the total spending on topical
steroids. The potential health care savings and patient savings from substitution of the
cheapest topical steroid in the same potency class were $986.7 million and $70.9 million,
respectively. These findings demonstrate a sharp increase in Medicare spending on topical
steroids that is driven by higher pharmaceutical costs for generics. Use of clinical decision
support tools to enable substitution of the most affordable generic topical steroid within the
same potency class may reduce drug expenditures for Medicare and out-of-pocket costs for
patients.
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Understanding molecular mechanisms of keloid disease in human dermal
fibroblasts

S Ham1, P Temple-Smith2, E Wallace2, C Temple-Smith2 and GJ Southwick3 1 Hudson
Institute of Medical Research, Clayton, Australia, 2 Monash University, Clayton, Australia
and 3 Melbourne Institute of Plastic Surgery, Malvern, Australia
Introduction: Keloids are benign disfiguring tumours caused by abnormal wound healing.
Wound healing is a complex process involving the actions of various cytokines including
activins. Activins, members of the transforming growth factor-b superfamily, are significantly
upregulated during wound healing. Although many studies have investigated the aetiology of
keloid disease, the molecular mechanisms of keloid progression remain poorly understood.
Methods: Normal and keloid tissue samples were collected from 11 patients and used to
establish primary fibroblast cultures. Using these cultures, relative gene expressions (qRT-
PCR) and relative protein expressions (enzyme-linked immunosorbent assay [ELISA]) were
compared. Results: Activin A gene (INHBA) expression was significantly upregulated in
keloid fibroblasts compared to controls during seven days culture in vitro. Consistent with
activin A gene expression, activin A protein levels gradually increased in cell lysates and
culture media of keloid fibroblasts compared with controls by autocrine stimulation of acti-
vin. Connective tissue growth factor (CTGF), a well-characterised fibrosis-related gene, was
also significantly upregulated in keloid fibroblasts compared to controls. Activin A treatment
for 24 hours, further upregulated both INHBA and CTGF expression in control and keloid
fibroblasts. After cultures were treated with 15uM of activator protein-1 (AP-1) transcription
factor inhibitor (SR11302), INHBA and CTGF gene expression in keloid fibroblasts were
significantly decreased in association with a diminished autocrine action of activin.
Conclusion: Local production and autocrine action of activins from keloid-derived fibroblasts
is a causative factor in keloid disease progression which is reduced by with AP-1 inhibition of
the activin promoter.
S40 Journal of Investigative Dermatology (2017), Volume 137
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Anemia in hidradenitits suppurativa

L Hoffman, A Hou, M Chaitowitz, M Lowes and S Cohen Albert Einstein College of Medicine,
Bronx, NY
Anemia can occur in chronic inflammatory diseases. Hidradenitits suppurativa (HS) is a
chronic, painful inflammatory skin disease characterized by recurrent nodules and abscesses
in intertriginous areas. We postulate that anemia is a comorbidity associated with HS. A
retrospective chart review was conducted of HS patients identified by ICD10 code L73.2 seen
at our hospital over the past 18 months. Complete blood counts (CBC), iron, % saturation,
transferrin, and ferritin were recorded and analyzed if available within 6 months of diagnosis.
A total of 312 patients with HS were identified. Of these, 190 patients (140 female, 50 male)
had CBC results within 6 months of their HS diagnosis. The mean age was 37.6 years (SD ¼
14.6) and mean disease duration was 11.5 years (SD ¼ 9.7). All three Hurley stages were
represented: 31.6% (n¼60) were in stage I, 25.8% (n¼49) in stage II, and 42.6% (n¼81) in
stage III. The mean hemoglobin (Hb) level for all females was 12.0 g/dL, and all males was
12.6 g/dL. Forty-five percent of females (63/140) and 50% of males (25/50) met WHO-criteria
for anemia, (Hb < 12 for females and < 13 for males), significantly exceeding the reported
prevalence of anemia in the US population (7.6% for females and 3.5% for males). The mean
Hb level in both stage III females (11.1 g/dL) and males (11.9 g/dL) was lower than in stages I
and II, respectively; however, these differences were significant only in the comparison of
stage III to stage I in both females and males (p < 0.05). Iron parameters were available for 43
females and 13 males. Eighteen females (42%) had evidence of iron deficiency (ferritin < 30),
and all males had ferritin > 30. These findings reveal that anemia is common in HS patients
and appears to be associated with disease severity. The unexpected finding of low ferritin in
43% of female patients suggests an additional etiological component of iron deficiency,
which warrants further investigation.
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Single nucleotide polymorphism rs873549 is associated with keloids in an
African-American population

D Glass, J Cohen and H Hobbs UT Southwestern Medical Center, Dallas, TX
Keloids are an exaggerated response to the wound healing process. Genome-wide association
studies have identified four SNPs that are associated with keloid formation in both Japanese
and Chinese Han populations: rs873549, rs1511412, rs940187 and rs8032158. To assess
whether any of these SNPs are associated with keloid formation in African-Americans (who
have a higher incidence of keloids), SNP genotyping assays were performed. DNA was ob-
tained from peripheral blood from 127 unrelated African-Americans with keloids from the
Genetic Causes of Keloid Formation Study, an IRB-approved registry. As controls, DNA was
obtained from 131 age and gender matched African-Americans obtained from the Dallas
Heart Study-2 (DHS-2). All four SNPs were analyzed in the two groups for a difference in the
frequency of any of the risk alleles. Of the four SNPs, only rs873549 was found to have a
statistically significant difference in allele frequency between keloid participants and con-
trols, with an odds ratio of 1.52 (95% confidence interval 1.016-2.275). rs873549 is found on
chr 1q41, however, no protein coding gene is found in this region. The findings of this study
indicate that a potentially common genetic element exists on chr 1q41 that may be involved
with keloid formation in both African-American and Asian populations.
237

Cutaneous infection rates are not affected by chronic HIV(+) or HCV(+)
coinfection in organ transplant recipients

K Nadhan1, S Shipman1, E Buchanan1, G Malat2, A Doyle3 and C Chung1 1 Drexel
Dermatology, Philadelphia, PA, 2 Drexel Surgery, Philadelphia, PA and 3 University of
Virginia, Charlotesville, VA
Purpose: HIV and Hepatitis C (HCV) are two immune dysregulatory processes that may
exacerbate the risk of infection in organ transplant recipients (OTR), a cohort that exhibits
significantly increased risk at baseline due to iatrogenic immunosuppression. Our aim is to
elucidate whether OTR with HIV or HCV constitute a unique cohort that demands specialized
risk stratification and dermatologic management. Methods: Retrospective chart review eval-
uated 427 OTR over a 5-year period between 11/1/11 and 11/1/16. Results: Seventy OTR
were diagnosed with either HCV or HIV. The mean age of the cohort was 61 years and time of
immunosuppression was 7 years. Two patients were coinfected with both viruses. The in-
cidences of fungal infection were 28.6% (N¼20) and 18.7% (N¼64) for the HCV/HIV OTR
and non-coinfected OTR groups, respectively. The incidences of viral infection were 8.6%
(N¼6) and 14.3% (N¼49). Independent proportion tests did not reveal significant differences
between the infected patients vs. non-infected patients in viral, fungal, or bacterial infection
rates. Although statistical analysis did not indicate a significant relationship between HCV/
HIV status and incidence of fungal infection (p ¼ 0.06), the HCV status of a patient was
determined to have a marked effect on the likelihood of fungal infection (Z ¼ -1.87, d ¼ 3.57,
95% CI [3.47-3.68]). Conclusions: While our data show the OTR population to be at risk for
skin infections while receiving long-term immunosuppression, coinfection with HIV or HCV
was not found to significantly increase the risk of bacterial, fungal, or viral infection. How-
ever, given the sizable effect found when analyzing fungal infection rates in our cohort, we
suspect that further investigations with larger sample sizes may demonstrate significant
relationships.
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Association between pediatric psoriasis and cardiovascular risk in US children

L Kwa, M Kwa and JI Silverberg Northwestern University Feinberg School of Medicine,
Chicago, IL
Several smaller clinical studies found higher prevalence of cardiovascular risk factors in
children with psoriasis. However, large population-based studies have yet to establish a
relationship between pediatric psoriasis and cardiovascular risk. We sought to determine
whether children with psoriasis have increased cardiovascular risk. We analyzed data from
the 2002-2012 National Inpatient Sample, including a 20% representative sample of all US
hospitalizations (n¼4,884,448 pediatric discharges). In multivariate logistic regression
models adjusting for age, gender and race/ethnicity, pediatric psoriasis was associated with
significantly higher odds of obesity (7.53% vs. 1.36%; adjusted OR [95% CI]: 3.15 [2.46-
4.05]), hypertension (4.20% vs. 1.24% 2.63 [1.93-3.59]), diabetes (2.64% vs. 0.50%; 2.90
[1.0-4.42]), arrhythmia (3.33% vs. 2.31%; 1.39 [1.02-1.88]) and carotid artery occlusion
(0.2% vs. 0.09%; 3.84 [1.27-11.57]). In stratified analyses, psoriasis was associated increased
cardiovascular risk in boys and girls, particularly in black and/or Hispanic, and younger
children (age < 10 yrs). In conclusion, psoriasis was associated with higher odds of cardio-
vascular risk and cerebrovascular disease in US children.
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Impact of sun protection and common medications on serum vitamin D levels:
Analysis of the National Health Examination Survey

E Anderson1, S Li2, B Lingala3 and JY Tang3 1 Eisenhower Medical Center, Rancho Mirage,
CA, 2 Stanford University School of Medicine, Stanford, CA and 3 Stanford University,
Stanford, CA
Background: Vitamin D is known to play an important role in normal skin physiology and
pathophysiology. Dietary sources of vitamin D and sun protective behaviors are known to
impact vitamin D levels, and it is hypothesized that medication use may also modify levels.
Aim: Conduct the largest population-based study to date measuring the impact of sun pro-
tective behaviors and common prescription medications on serum vitamin D levels. Meth-
odology: The National Health and Nutrition Examination Survey (NHANES) database was
queried to collect clinical, sociodemographic, and laboratory data for 24,411 individuals.
Approximately 5,922 had information on sun exposure. Individuals 40 years and older given
higher prevalence of chronic diseases and regular medication use (n ¼ 2660). Beta co-
efficients, 95% confidence intervals, and P-values were computed from a full model using
age, sex, BMI, race, season of blood draw, multivitamin use, milk intake, insurance status,
household education, current smoking status, sunscreen use, shade use, and long sleeve use
as covariates. Results: In the primary study cohort (N¼2660), NSAIDs, statins, PPIs, SSRIs,
beta-blockers, ACE inhibitors, thyroid replacement, and female hormones were the most
commonly used medications. In the full model, female hormones (beta 2.13, P-value 0.01)
and NSAIDs (-1.27, p¼0.05) had a statistically significant effect on serum vitamin D levels
while beta-blockers (-1.38, p¼0.07) approached statistical significance. In a larger cohort
(N¼8689) including study participants 40 years and older for which medication data were
available but sun protection variables were not included, the full model showed that beta
blockers (beta -0.99, p¼0.01) and sulfonylureas (-0.99, p¼0.03) were significant. Conclusion:
Commonly used medications, including beta-blockers, NSAIDs and female hormone sup-
plements have a significant effect on serum vitamin D levels in adults.
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The effect of female hormonal changes on psoriasis

1 2 3 2
S Feldstein , S Admani , J Proudfoot and W Tom 1 University of California, Davis, Davis,
CA, 2 University of California, San Diego, San Diego, CA and 3 University of California, San
Diego, La Jolla, CA
While studies have noted improvement of psoriasis in most women during pregnancy with
subsequent postpartumdeterioration, there is little data on the impact of other hormonal events.
Moreover, there have been changes in hormonally-based therapies in the last 20 years. We
surveyed a large number and diversity of women on the effect that hormonal variations
(menarche, menses, exposure to hormonal contraception, infertility therapy, pregnancy,
menopause, and hormone replacement therapy) have had on their psoriasis. A 22-question
surveywas sent through theNational Psoriasis Foundation (NPF) e-newsletter and socialmedia,
inviting females 13 years and older with psoriasis to complete an anonymous survey. In addi-
tion, a validated subset of 105womenwhohad received care at theUniversity of California, San
Diego for psoriasiswas contacted. 1652women responded to theNPF invitation (31% response
rate). 102 women contacted from UCSD completed the survey (97%). The average age of
participants was 37 years; the two groups had similar responses. 43% had mild disease, 37%
moderate, and20%severe. 711 (43%) hadpsoriasis atmenarchewithmost havingworseningor
stable diseasewith this event. About one-third ofwomen reportedworsening theweekprior and
theweek ofmenstruation. Significantworseningduring the post-partumperiod compared to the
1st, 2nd, and 3rd trimesters of pregnancy was noted (p < 0.05). 78% of 682 women with
multiple pregnancies reported the same responsewith each pregnancy, but 22%had a different
response with at least one subsequent pregnancy. Most women reported worsening with
menopause, while thosewho had or were currently on hormone replacement therapy found no
change with HRT (p < 0.001). Worsening of psoriasis was more significant with progesterone-
only contraception (injectable shots, implants, and the Mini-Pill) than with combination con-
traceptive medications (p < 0.05). Psoriasis appears to be influenced by both endogenous and
exogenous hormonal changes. Both the level of estrogen and progesterone, and possibly the
ratio of these two hormones, may affect psoriasis severity.
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The relationship between complement levels and disease activity in Japanese
cases with hereditary angioedema with C1-inhibitor (C1INH) gene mutation

A Fukunaga1, S Tsuchiyama1, K Ri1, C Nishigori1 and T Horiuchi2 1 Division of Dermatology,
Department of Internal Related, Kobe University Graduate School of Medicine, Kobe, Japan
and 2 Department of Internal Medicine, Kyushu University Beppu Hospital A Specified Non-
Profit Corporation CREATE, Beppu, Japan
Background: There are few reports concerning the relationship between complement
parameters and HAE-C1-INH disease activity. There are no such reports concerning Japanese
HAE-C1-INH cases. This study evaluates the relationship between complement levels and
disease activity in Japanese HAE-C1-INH patients. Methods: Eight HAE-C1-INH patients were
enrolled into this study. The diagnosis of HAE-C1-INH was based on accepted clinical and
laboratory criteria (positive family history and low C1-INH level), and were confirmed by
DNA analysis.The serum samples during symptom-free periods were used for the measure of
C3, C4, total hemolytic complement activity (CH50) and functional levels of C1-INH. Results:
A significant negative correlation was found between the serum level of C1-INH, C4, and
CH50 and the number of peripheral cutaneous angioedema (small attacks). Comparing the
levels of C1-INH, C4, and CH50 with number of HAE attacks excepting peripheral cutaneous
angioedema (large attacks; facial edema, abdominal attack, and laryngeal attack) also
revealed a significant negative correlation. Notably, two elderly HAE-C1-INH patients with
normal levels of C4 and CH50, confirmed by DNA analysis, have to-date not experienced
HAE attacks. Conclusion: We assume that the serum level of C1-INH, C4, and CH50 might be
useful as a laboratory biomarker of HAE disease activity.
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Recent trends of skin cancer incidence in Korea from 2006 to 2015:
A nation-wide population-based cohort study

C Bang, Y Kim, J Lee, J Lee and Y Park Department of Dermatology, College of Medicine, The
Catholic University of Korea, Seoul, Republic of Korea
Although the incidence rates of skin cancers tend to increase worldwide, there have been few
nation-wide epidemiologic studies on skin cancer in Korea. We sought to investigate the
incidence rates of skin cancers and their age-specific cut-off values in Korea. We analyzed
data of skin cancers from the National Health Insurance System Claims Database (NHISCD)
of Korea from January 1st 2006 to December 31st 2015. Age-specific incidence rates, age-
adjusted incidence rates, receiver operating characteristic (ROC) curves of and Youden
indices of age were calculated. We identified 9,112 patients with malignant melanoma (MM)
and 50,688 patients of non-melanoma skin cancer (NMSC) during the period. The incidence
rate of NMSC steadily increased from 6.78/100,000 in 2006 to 10.86/100,000 person-years in
2015. The incidence rate of MM was 2.01/100,000 person years in 2006, which demon-
strated a plateau up to 2015. Age-specific incidence rates of MM and NMSC rapidly
increased in the group of over 60s, and reached up to 12.96 and 115.48/100,000 person-
years, respectively. The optimal age-specific cut-off value for prediction of MM and NMSC
was 45 and 50 years, respectively. Our results demonstrate that during the last 10 years in
Korea the incidence rate of NMSC has steadily increased, whereas that of MM has not
increased. These results might contribute to establishing preventive and therapeutic strategy
for skin cancers in East Asia including Korea.
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Real world systemic corticosteroid (SCS) utilization patterns and costs in adult
patients with atopic dermatitis (AD)

A Armstrong1, W Wei2, R Miao3, M Patel3, A Huang4, L Wang4 and J Chao5 1 University of
Southern California, Los Angeles, CA, 2 Formerly of Sanofi, Bridgewater, NJ, 3 Sanofi,
Bridgewater, NJ, 4 STATinMED Research/SIMR, Inc., Plano, TX and 5 Regeneron,
Tarrytown, NY
SCS are frequently used as acute rescue therapy in patients with AD, but information on real
world utilization patterns is lacking. This retrospective cohort study used data from the US
Truven Health MarketScan� database (01-Jan-2010 to 30-Sept-2015) to identify AD patients
and examine SCS utilization and costs during the 12 months following the first SCS use (index
date). Two cohorts were constructed based on SCS treatment duration and dose (prednisone
equivalent) during follow-up: higher SCS use was defined as either more than 2-month
continuous treatment and any evidence of oral dose >20 mg/day or injected dose equivalent
to >10 mg/day; or�2 injections within 2 months; or single injection>80 mg; other uses were
defined as typical. Of 265,542 SCS users identified, 41,203 (15.5%) were higher SCS users.
Compared with typical users (n¼224,339), higher users had a greater comorbidity burden at
baseline (average CCI: 0.73 vs 0.46; P < 0.0001), with significantly higher rates of chronic
pulmonary disease (21.5% vs 16.4%), asthma (16.9% vs 13.2%), depression (8.2% vs 6.4%),
anxiety (7.7% vs 6.2%) and fungal infections (5.2% vs 4.4%) (all P < 0.0001). During follow-
up, mean number of injections administered by physicians was 1.8 (mean dose 37 mg/
injection) and mean oral prescriptions was 1.7 (mean dose 29 mg/day). Among higher SCS
users, mean number of injections administered by physicians was 2.7 (mean dose 60 mg/
injection) and mean oral prescriptions was 2.7 (mean dose 34 mg/day). Significantly higher
healthcare resource utilization (HCRU) and adjusted costs were observed in the higher vs
typical use cohort ($22,197 vs $14,491, P < 0.0001). Overall, AD patients who were higher
SCS users had greater comorbidity, HCRU and economic burden than typical SCS users.
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Risk of contraindication and drug-drug interaction (DDI) with use of systemic
immunosuppressants (IMMs) in adult patients with atopic dermatitis (AD)

A Armstrong1, W Wei2, V Garcia-Horton3, D Macaulay3, L Schmerold3, E Wu3, D Shah4 and
J Chao5 1 University of Southern California, Los Angeles, CA, 2 Formerly of Sanofi,
Bridgewater, NJ, 3 Analysis Group, Inc., New York, NY, 4 West Virginia University,
Morgantown, WV and 5 Regeneron, Tarrytown, NY
Despite the lack of efficacy and safety evidence in moderate-to-severe AD, IMMs are used for
this condition. Furthermore, patients with moderate-to-severe AD may use other medications
that put them at risk for DDIs or have other conditions that are contraindications to IMMs.
Real-world data on the prevalence of this practice are limited. The US Truven Marketscan
claims database was used to determine the prevalence of adult patients (�18 yrs with a
diagnosis of AD and at risk of DDIs or contraindications to IMMs. Moderate-to-severe AD
patients (n¼173,695) were identified by use of any systemic agent or phototherapy, with no
diagnoses for alternative indications for IMMs during the 12 months before and after the index
date (randomly selected AD diagnosis). IMM-specific DDIs and contraindications were
defined from FDA labels and the literature. Among moderate-to-severe AD patients, 160,499
(92.4%) were found to be at risk of either IMM DDI or IMM contraindication; 120,498
(69.4%) were at risk of a potential DDI with a drug of long-term use and 152,369 (87.7%)
with a drug of short-term use, and 17,611 (10.1%) were at risk of contraindication. In patients
who used IMMs (n¼2103), 890 (42.3%) were at risk of either a DDI or contraindication; 195
(9.3%) due to a long-term DDI, 788 (37.5%) due to a short-term DDI and 65 (3.1%) due to a
contraindication. Further, 145,615 (83.8%) moderate-to-severe AD patients were at risk of
either DDI or contraindication to methotrexate. Among methotrexate users (n¼874), 453
(51.8%) were at risk of either a DDI or contraindication. These results underscore the limi-
tations associated with current treatments for moderate-to-severe AD patients and the need
for new treatment options.
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Sacroiliitis susceptibility of psoriatic arthritis in Asians is associated with
HLA B46

K Ikumi, E Nishida and A Morita Department of Geriatric and Environmental Dermatology,
Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan
Psoriatic spondyloarthritis (PsSpA) is reportedly associated with HLA: HLA-B27 accounting
for 89.17% of PsSpA and HLA-B8 for 14.0% in Western countries. Because of ethical con-
cerns regarding HLA distribution, the association between HLA and PsSpA in Asians remains
unclear. We performed a retrospective single-center observational study. Consecutive PsA
patients who attended our hospital from 2011 to 2016 were recruited. Patients fulfilling the
CASPAR criteria underwent radiographic assessment according to the ASAS recommenda-
tions. Of 100 patients, 78.1% patients had radiographic sacroiliitis and 60.9% were grade 3
or higher. HLA B46 was observed in 63.6% of PsSpA patients. Patients with radiographic
sacroiliitis were defined as having PsSpA. The severity of the sacroiliitis correlated with the
presence of HLA B46 (Spearman’s rank correlation coefficient 0.402, p¼0.0339). Patients
with grade 3 or higher sacroiliitis tended to exhibit cervical spine involvement (Fischer’s exact
test, p¼0.0528). These data suggest an association between HLA B46 and susceptibility to
PsSpA in Asian patients.
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African American patients with melanoma present with lesions of greater
Breslow thickness, Clark level, and mitotic rate compared to non-Hispanic
white patients with melanoma when controlled for histologic subtype

C Blebea1, DB Shin2, ME Ming3 and EY Chu3 1 Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA, 2 Department of Dermatology, University of Pennsylvania,
Philadelphia, PA and 3 University of Pennsylvania, Philadelphia, PA
Prior studies examining racial disparities in melanoma presentation have found that African-
American (AA) patients generally present at a later stage at diagnosis, have a worse overall
survival, greater Breslow depth, and greater Clark level compared to white patients. However,
prior studies have not controlled for histologic subtype, namely that acral lentiginous mela-
nomas (ALM) are the most frequent subtype observed in AA patients and superficial spreading
melanoma (SSM) the most common subtype in Caucasian patients. Previous reports have
shown that ALM confers a worse prognosis and greater Breslow depth at diagnosis than SSM.
To address this shortcoming, we performed a retrospective case-control study of melanoma
patients seen at the University of Pennsylvania Health System from 1986 to 2016. We
compared the paired differences of three histologic prognostic factors, Breslow depth, Clark
level, and mitotic rate, for each AA case patient (n¼52) with four matched non-Hispanic
white (N-HW) control patients diagnosed with the same histologic subtype of melanoma.
Because of concerns that differences in the characteristics of interest may be reflections of
differences in physicians’ diagnostic ability over time, matched N-HW cases had to be
diagnosed within a ten-year period of the date of diagnosis of the AA patient. We found that
AA patients had a significantly greater Breslow depth (mean 2.7 vs 0.76, p < 0.0001), higher
mitotic rate (mean 4.4 vs 0.64, p < 0.0001), and had a significantly different distribution of
Clark level (p < 0.001) compared with matched N-HW controls. These results show that
differences in several important tumor characteristics exist between African American and
non-Hispanic white patients, highlighting an important racial disparity that may have sig-
nificant public health implications for the African American population.
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Seasonality of itch: A digital epidemiology time series analysis of real-time data
from 2004 to 2016

R Grandhi1, A He2, ER Semenov3 and SG Kwatra2 1 University of Cincinnati College of
Medicine, Cincinnatti, OH, 2 Johns Hopkins University School of Medicine, Baltimore, MD
and 3 Washington University School of Medicine, St. Louis, MO
Itch is themost commonlypresented symptomtodermatologistsandsignificantly impairsqualityof
life. Inmany patients, itch is associated with seasonal exacerbations. In this study, we use a digital
epidemiologyapproach to examine real-timeGoogle Trends data alongwith temperature datasets
to examine seasonal variations in search queries for itch and several individual pruritic conditions
in theUnitedStates (US)andUnitedKingdom (UK).GoogleTrends isa resource thatcollects search
volume data for terms queried using Google. Search volume is represented by a relative search
volume index (SVI), which ranges from0 (no searches) to 100 (peak search volume).We collected
monthly data from January 2004 to March 2016 on search queries for itch and pain. Monthly
temperature was obtained using the US National Oceanic and Atmospheric Administration
(NOAA), and the Met Office, the UK’s national weather service. Spearman correlations showed
that the temperature trend and SVI for itch are significantly correlated in theUS (0.42; p< 0.0001)
and the UK (0.27; p¼0.0009). In contrast, the SVI of “pain” did not display correlation with tem-
perature (0.071; p¼0.39). Our results suggest that increased frequency of itch is associated with
higher temperatures. This isbasedon theassumption that increasedsearchqueries for itch, and thus
interest, serves as a proxy of increased itch symptoms in the public. That SVI for pain did not
correlate with temperature further validates our observations for itch. The rise in itch SVI with
increasing temperatures during the summer months is likely due to the increased incidence of
pruritic skin disorders, such as poison ivy and insect bites, during the summer seasons. In addition,
increased environmental heat stimuli can also exacerbate pre-existing pruritus at a lower heat
threshold. On a molecular level, the transient receptor potential vanilloid type 1 (TRPV1) protein
andcalcitoningene-relatedpeptide (CGRP)havebeen implicated inheat-inducedpruritus. Further
studies should focus onmolecularmechanisms throughwhich increasing temperature exacerbates
pruritus.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.261&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.262&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.263&domain=pdf


Clinical Research: Pathophysiology and Therapeutics | ABSTRACTS
1 1 1 2 2 2
249

Topical ROR inverse agonist GSK2981278 in a psoriasis plaque test

E Kang , S Wu , A Gupta , Y von Mackensen , H Siemetzki , W Wigger-Alberti and
Y Yamaguchi1 1 GSK, Collegeville, PA and 2 bioskin, Hamburg, Germany
Psoriasis plaque test is a model that allows intra-individual comparison of multiple topical
drugs and formulations, useful early in the development of topical psoriasis agents.
GSK2981278 is a retinoic acid receptor-related orphan receptor gamma inverse agonist pre-
clinically shown to inhibit the production of Th17 cytokines implicated in the pathogenesis of
psoriasis. The safety, tolerability and preliminary clinical effect of GSK2981278 were eval-
uated in a psoriasis plaque test. In this first-in-human, single-center, randomized, vehicle- and
positive-controlled, subject- and evaluator-blind trial, 15 psoriasis patients were enrolled
(Study 201465). All subjects received 6 study treatments (0%, 0.03%, 0.1%, 0.8%, and 4%
GSK2981278 ointment and betamethasone valerate 0.1% cream [positive control]) each
applied to one of 6 randomly assigned small test fields on stable plaque(s) once daily over 19
days. The change in inflammatory infiltrate thickness measured by sonography was the pri-
mary endpoint. Four 3 mm punch biopsies (from non-lesional skin, untreated lesion, vehicle-
treated lesion, and 4%-treated lesion) were collected at the end of the study in 13 consenting
subjects for gene expression analysis on Th17 related cytokines. There were no safety or
tolerability findings. While the positive control showed the expected reduction in infiltrate
thickness, there was no reduction in infiltrate thickness with any strength of GSK2981278. No
meaningful changes in IL-17 related biomarkers or psoriasis disease signature were detected.
These results may be explained by several factors: GSK2981278 did not penetrate the skin
and reach the target cells in the dermis; higher concentrations and/or longer treatment period
were needed to induce clinical effects; this target requires a blockade of activity over the
entire plaque rather than that in a small test field or systemic blockade to induce clinical
effects. Further investigation is planned.
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CADM1 is a diagnostic marker in early-stage mycosis fungoides

1 1 1 1 2 2
A Yuki , R Abe , H Fujikawa , R Hayashi , E Homma , Y Hamade , M Matsuoka3,
H Shimizu2 and H Iwata2 1 Division of Dermatology, Niigata University Graduate School of
Medical and Dental Sciences, Niigata, Japan, 2 Department of Dermatology, Hokkaido
University Graduate School of Medicine, Sapporo, Japan and 3 Laboratory of Virus Control,
Institute for Virus Research, Kyoto University, Kyoto, Japan
Early-stage mycosis fungoides (MF), cutaneous T-cell lymphoma, is frequently difficult to
distinguish from non-malignant inflammatory disorders clinically and histologically. To date,
there are no specific single molecular markers for diagnosing MF. Cell adhesion molecule 1
(CADM1) has been recently reported as a useful diagnostic marker for adult T-cell leukemia
(ATL). We investigated whether CADM1 is expressed in neoplastic cells of MF, especially in
the early stage, and whether CADM1 can be a diagnostic marker for early-stage MF. Using
lesional skin sections obtained from patients with stage I (n¼27) and stage II (n¼12) MF,
CADM1 expression was examined with immunohistochemical staining. The study consisted
of 39 patients with MF of which 37 cases (94.9%) were positive for CADM1. None of 11 cases
with non-malignant inflammatory disorders such as psoriasis showed positive reactivity. In
this first report to investigate CADM1 expression in MF lesion, CADM1 could be a potential
marker of MF cells and is expected to be useful for differentiate early-stage MF from other
inflammatory dermatologic disorders.
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Treatment interruption did not impact efficacy or long-term safety of
dupilumab: A phase 3 open-label trial

LA Beck1, D Mette2, Q Zhang3, B Akinlade4, H Staudinger5, N Graham4, G Pirozzi5 and
M Ardeleanu4 1 University of Rochester Medical Center, Rochester, NY, 2 Aarhus University
Hospital, Aarhus, Denmark, 3 Regeneron Pharmaceuticals, Inc., Basking Ridge, NJ, 4
Regeneron Pharmaceuticals, Inc., Tarrytown, NY and 5 Sanofi, Bridgewater, NJ
Treatment interruption may occur in clinical practice. The objective of this abstract is to
present the effect of treatment interruption on long-term safety and efficacy of dupilumab. We
present an interim analysis of an ongoing multicenter, open-label trial (NCT01949311) of
dupilumab treatment for up to 3 years. Adults with moderate-to-severe atopic dermatitis (AD)
were enrolled after participation in prior dupilumab trials. Safety and efficacy at Week [Wk]
52 for dupilumab naı̈ve (previously unexposed) and retreated (>13 Wk gap between parent
and open-label study) patients were evaluated. Of the 1,491 treated patients, 116 naı̈ve and
290 retreated patients were included in this analysis (includes patients who finished to or
withdrew before Wk52). Naı̈ve and retreated patients had 432.5 and 371.0 adverse events/
100 patient years (AEs/100PY), 11.7 and 5.4 serious AEs/100PY, and 2.6% and 2.8% treat-
ment discontinuations due to AEs, respectively; there were no deaths. At Wk52, 49.1%/
50.7% naı̈ve/retreated patients had an Investigator’s Global Assessment score of 0 or 1, and
73.3%/80.7% achieved EASI-75 (from baseline of parent study); peak pruritus Numerical
Rating Scale scores at Wk52 decreased by 64.9% and 60.6% from baseline of parent study for
naı̈ve and retreated patients. Overall, safety and efficacy assessments at all timepoints in the
Wk52 analysis showed similar results between groups. In conclusion, safety and efficacy
results were similar in the group of patients retreated with dupilumab after an interruption of
�3 months, compared with patients who received dupilumab for the first time in this study
and underwent uninterrupted treatment.
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Dysregulation of the innate immune system in lesional and non-lesional skin of
patients with pyoderma gangrenosum

AG Ortega-Loayza1, W Nugent2, S Washington2, J Nunley2 and S Walsh2 1 Oregon Health &
Science University, Portland, OR and 2 Virginia Commonwealth University, Richmond, VA
Introduction: Pyoderma gangrenosum (PG) is a neutrophilic skin condition that often presents
as chronic ulcers and recently suggested as autoinflammatory entity. Due to the lack of
definitive diagnostic tests, PG is a clinical diagnosis of exclusion, which frequently leads to
misdiagnoses. A better molecular understanding of PG is essential to improve diagnostic
accuracy. Objective: To evaluate and compare cytokine expression in affected and non-
affected skin of patients with PG. Methods: Paired skin biopsies were collected from affected
and non-affected skin in five patients with PG. Gene expression from the matched skin
samples was analyzed via Real-Time Quantitative Reverse Transcription PCR array of 84
genes. The array analysis revealed different patterns of gene expression between affected skin
and non-affected skin. The effect size (delta [d]) between the Ct values of affected and non-
affected skin was calculated: (mean in non-affected skin) - (mean in affected skin) / (standard
deviation in affected skin). A multidimensional scaling plot of matched affected and non-
affected samples was used to assess similarity across 49 inflammatory genes selected based
on AUC>0.90, and demonstrated significant discrimination between affected and non-
affected skin based on delta Ct values. Based on the Qiagen pathway annotation, we used a
hypergeometric test to identify the pathways enriched (beyond chance) in the 49 genes, and
found the strongest enrichment in the innate immunity pathways: Pattern Recognition Re-
ceptors (p¼0.05) and Other Innate Immunity Genes (p¼0.05). Conclusion: These findings
suggest that focal upregulation of innate immunity might somehow affect the evolution of PG.
However, these results need to be confirmed in a large cohort of patients and their clinical
relevance for diagnosis further explored.
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Novel injectable coolant for treatment of pain

L Garibyan, E Javorsky, Y Wang, M Purschke, W Farinelli, T Hequn, C Evans and R Anderson
Wellman Center for Photomedicine/MGH, Boston, MA
Cutaneous pain is a major clinical problem. Current treatments have limitations and unde-
sirable side effects. There is a need for a novel, safe, long-lasting means of relieving pain.
Previously, we showed that controlled topical cooling of human skin via cryolipolysis leads to
prolonged hypoesthesia lasting up to 8 weeks. Quantification of nerve fiber density in the
cooled area demonstrated significant reduction of unmyelinated epidermal and myelinated
dermal nerve fibers. In order to target deeper sensory nerves at any anatomic location a more
direct and efficient method of nerve cooling was needed. Injection of a “heat sink”, such as an
injectable coolant, can cool the target tissue directly with increased efficacy. We invented a
novel, sterile, biocompatible injectable coolant and tested its safety and efficacy in swine and
rat models. Using the swine model we demonstrated that our injectable coolant is safe and
more effective in cooling tissue than the conventional cryolipolysis. Using a rat model, we
studied the feasibility of this novel injectable coolant in selectively targeting the sciatic nerve.
The coolant was injected into skin, muscle and around the sciatic nerve. Gross observation,
photography, intense monitoring and histology showed excellent safety and tolerability.
Histology and coherent anti-Stokes Raman scattering (CARS) microscopy showed myelin
degradation starting at day 7 post-injection, followed by recovery at day 49. Thus, the
injectable coolant is safe in reversibly targeting the rat sciatic nerve. While further studies are
needed to determine clinical efficacy for the treatment of pain, initial safety and imaging data
are encouraging.
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Preliminary evaluation of gene expression changes from tape stripping

J Namkoong, DG Kern and HE Knaggs Nu Skin Enterprises, Inc., Provo, UT
Skin tape stripping has been used to evaluate wound healing for many years. Interest has
developed over the years to use skin tape stripping as a sampling technique in evaluating skin
health. Sebutape can measure sebum from the skin surface and D-Squame can measure
scaliness. Additionally, researchers have moved to evaluate and study the skin using infor-
mation being collected by tape stripping such as protein content and lipid composition. We
hypothesized that it is possible to obtain gene expression data from tape-stripped keratino-
cytes that might give preliminary data without performing invasive skin punch biopsies.
Compared to skin biopsies, tape stripping is more accessible, easier to perform, and less
invasive and it is less visible and less likely to form a scar, hence it has a potential to evaluate
facial skin at different locations for changes that may occur with cosmetic products. We
designed a preliminary study with four female subjects between 30 and 40 years of age. Each
subject used a cosmetic device with a topical treatment cleanser for 30 seconds twice a day
for four weeks on the inner forearm of the non-dominant hand closer to the elbow. The same
site on the dominant hand was used as a negative control site. Acetone was used on the
dominant hand close to the wrist as a barrier-compromised positive control site. At the end of
4 weeks, multiple D-Squame tapes were used to collect skin samples. RNA was isolated, the
quality was analyzed, followed by selected skin gene expression analysis. As expected,
acetone-treated site samples had increased gene expression of skin barrier target proteins.
With cosmetic device treatment, gene expression modulations were seen from pathways
relating to antioxidant and skin homeostasis. Gene expression analysis from tape striped
samples has limitations of available targets, RNA quality and consistency. However, it may
become another tool to non-invasively evaluate human facial skin.
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The effect of a neutrophil elastase inhibitor, NEI-L1, on skin wrinkles

1 1 1 1 1 2
K Yo , T Gomi , H Takeuchi , M Shishido , A Hotta , K Numano , C Ishizaki3 and
M Kawashima4 1 POLA Chemical Industries, Inc., Yokohama, Japan, 2 Queen’s Square
Medical Center, Yokohama, Japan, 3 Sangenjaya daiichi Hospital, Tokyo, Japan and
4 Tokyo Women’s Medical University, Tokyo, Japan
Ultraviolet (UV) irradiation induces photoaging which is characterized by degeneration of
extracellular matrix (ECM) and infiltration of inflammatory cells including neutrophils.
Neutrophil elastase (NE), a serine proteinase secreted from neutrophils, degenerates ECM
strongly. Since the ECM degeneration accelerates wrinkle formation, NE inhibition is ex-
pected to improve wrinkles. This study investigated the effect of an NE inhibitor,
C26H32F3N4NaO7 (NEI-L1), which is synthesized with four amino acid derivatives, on
wrinkles. Although neutrophils are recruited following UV exposure in mouse skin, there are
no reports of their infiltration into wrinkle areas in human skin. To clarify neutrophil infil-
tration and NE expression around wrinkle areas, immunohistochemistry with NE antibody
was performed. While there were no signals in sun-protected skin, many NE-positive cells
were found around wrinkles in sun-exposed skin, indicating that NE inhibitors would be a
target for improving wrinkles also in human skin. NEI-L1 demonstrated a high inhibitory effect
against NE; the IC50 was 2.93 x 10-7 mol/L. Treatment with NEI-L1 also inhibited ECM
degradation induced by recombinant NE in the human skin specimen. To investigate whether
NEI-L1 improves wrinkles, a double-blind clinical trial was performed with 68 subjects.
Placebo and NEI-L1-containing creams were randomly applied to the left or right side of the
corner of eyes in the same subject. Visual assessment by dermatologists and three-dimen-
sional analysis demonstrated that the NEI-L1-containing cream significantly reduced wrinkles
in 12 weeks of use, suggesting that NEI-L1 is useful for improving wrinkles.
S44 Journal of Investigative Dermatology (2017), Volume 137
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Increased Interleukin-19 expression in cutaneous T-cell lymphoma as well as
atopic dermatitis

T Oka1, M Sugaya1, N Takahashi2, R Nakajima2, S Otobe3, M Kabasawa2, H Suga2, T
Miyagaki3, Y Asano1 and S Sato1 1 Department of Dermatology, The University of Tokyo
Graduate School of Medicine, Tokyo, Japan, 2 The University of Tokyo, Tokyo, Japan and 3
The University of Tokyo Graduate School of Medicine, Tokyo, Japan
Interleukin-19 (IL-19), a pro-inflammatory cytokine stimulating the production of T helper
type 2 (Th2) cytokines, was reported to be induced by IL-17A and highly expressed in the
lesional skin of psoriasis and atopic dermatitis (AD). We investigated whether IL-19 was
involved in cutaneous T-cell lymphoma (CTCL) as well as AD. Serum IL-19 levels were
significantly higher in sera of AD and advanced stage CTCL patients than those of normal
controls, significantly correlating with clinical disease markers such as eczema and severity
index score, serum CCL17 levels, and serum soluble IL-2 receptor levels. IL-19 mRNA levels
in lesional skin of both diseases were significantly elevated compared to normal skin.
Immunohistochemical staining revealed that epidermis in AD and CTCL lesional skin
expressed IL-19. In vitro, IL-17A, but not IL-22, IL-4, IL-13, or IFN-g, dose-dependently
increased IL-19 mRNA expression by human keratinocytes. In summary, IL-19 was increased
in sera and skin of AD and CTCL. IL-19 expression by keratinocytes was up-regulated by IL-
17A, which was reported to be expressed in lesional skin of AD and CTCL as well as psoriasis.
Our results suggest that IL-19 is important for bridging Th17 to Th2 in AD and CTCL.
257

Pharmacokinetics of SB204 in subjects with acne vulgaris

1 2 3 1 4
M Rico , J DuBois , C Canabrio , J Scoggin and R Guttendorf 1 Novan, Inc., Morrisville,
NC, 2 DermResearch, Austin, TX, 3 Spaulding Clinical Research, West Bend, WI and 4
Aclairo Pharmaceutical Development Group, Inc., Vienna, VA
Three pharmacokinetic (PK) studies (Study AC101, AC103, and AC104) have been conducted
in subjects with acne to assess systemic exposure following topical application of SB204, an
investigational, nitric oxide-releasing topical gel. Eighty-four subjects with moderate to severe
acne vulgaris were treated with SB204 or Vehicle applied to 17% BSA (face, upper back,
upper chest, shoulders) and plasma samples analyzed for hydrolyzed N-methyl-amino-
propyltrimethoxysilane (hMAP3) and nitrate. The lower limit of quantitation (LLOQ) for
hMAP3, a component of the parent compound backbone, was 5.00 ng/ml; the LLOQ for
nitrate, a marker for systemic nitric oxide exposure was 300 ng/ml. No systemic exposure to
hMAP3 or changes in plasma nitrate concentrations from endogenous levels between active
and vehicle treated subjects were detectable in adults treated with single doses of SB204 4%
or SB204 12% (Study AC104, n¼48; single-dose, 4 arm cross-over design) or single or repeat
doses of SB204 8% twice daily (Study AC101, n¼18; 2 phase, 5 day cross-over design). In an
open-label PK study in adolescents ages 9 - < 17 years (AC103, n¼18) with moderate to
severe acne treated with SB204 4% once daily to 17% BSA for 21 days, no systemic exposure
to hMAP3 and no change in plasma nitrate concentrations was detectable following single
(Day 1) or repeat dosing (Day 21). In general, all doses of SB204 were well tolerated and the
adverse event profile was similar in active and vehicle treated subjects. One subject dis-
continued in Study AC101 after 5 days of treatment with SB204 8% twice daily due to local
application site adverse events. There were no clinically significant changes in laboratory
assessments, including methemoglobin, or physical examination in 84 treated subjects. The
PK data demonstrate no detectable systemic exposure to hMAP3 in adults or adolescents
treated with SB204 under maximal use conditions.
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PD-L1 regulates psoriatic inflammation by suppressing TCR-mediated IL-17
production of PD-1+ T cells

J Kim1, B Lee2, S Kim1, T Kim1, S Park3, H Kim1, Y Sung4, S Kim1 and E Shin3 1 Yonsei
University College of Medicine, Seoul, Republic of Korea, 2 Genexine Inc., Seongnam,
Republic of Korea, 3 KAIST, Daejeon, Republic of Korea and 4 POSTECH, Pohang, Republic
of Korea
Psoriasis is one of the most common chronic skin inflammatory diseases. Recently, IL-17-
producing T cells have been shown to play a critical role in psoriatic inflammation. Pro-
grammed cell death-1 (PD-1) is a co-inhibitory receptor expressed on T cells in chronic in-
flammatory diseases; however, it remains to be elucidated whether PD-1 is overexpressed on
T cells in psoriasis and whether PD-1 agonist alleviates psoriatic inflammation. We examined
PD-1 expression on IL-17A-producing T cells from Imiquimod (IMQ)-treated mice and pso-
riasis patients. Additionally, we investigated the therapeutic effect of recombinant pro-
grammed cell death ligand-1-Fc (PD-L1-Fc) on IMQ-induced psoriatic inflammation. During
IMQ-induced psoriatic inflammation, PD-1 is overexpressed on CD27-Vg1- gd T cells.
Further, PD-1 expression on IL-17A+ T cells was confirmed in the skin from psoriasis patients.
In the CD27-Vg1- gd T cell population, Vg6+ gd T cells showed a high level of PD-1
expression. Further, these PD-1hiVg6+ T cells were specialized for T-cell receptor (TCR)-
induced IL-17A production, which was inhibited by PD-L1-Fc treatment. PD-L1-Fc reduced
IMQ-induced psoriatic inflammation when given alone and enhanced the therapeutic effect
of anti-p40 when given in combination. In conclusion, PD-1 is overexpressed in IL-17A-
producing T cells in both IMQ-treated mice and psoriasis patients. Moreover, recombinant
PD-L1-Fc alleviates IMQ-induced psoriatic inflammation.
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Th2-dominant microenvironment by IL-25 in cutaneous T-cell lymphoma

T Miyagaki1, R Nakajima2, T Oka1, N Takahashi2, M Hirakawa1, H Suga1, H Fujita3,
M Sugaya4 and S Sato4 1 University of Tokyo Graduate School of Medicine, Tokyo, Japan, 2
The University of Tokyo, Tokyo, Japan, 3 Department of Dermatology, Nihon University
School of Medicine, Tokyo, Japan and 4 Department of Dermatology, The University of
Tokyo Graduate School of Medicine, Tokyo, Japan
IL-25, also called IL-17E, is a distinct member of the IL-17 family which can promote and
augment T helper type 2 (Th2) response locally and systemically. In this study, we investigated
the expression and function of IL-25 in patients with mycosis fungoides (MF) and Sézary
syndrome (SS). We first revealed that serum IL-25 levels were increased in patients with
advanced MF/SS (stage IIB-IV) compared to normal controls. We also found that IL-25 was
expressed by epidermal keratinocytes in lesional skin of MF/SS by immunohistochemistry.
Th2 cytokines, IL-4 and IL-13, and periostin, which is produced by Th2 cytokine-stimulated
fibroblasts, induced IL-25 expression by normal human keratinocytes. To investigate the effect
of IL-25 on MF/SS tumor cells, we next examined IL-25R expression on MF/SS cell lines,
MyLa and HH cells. Although HH cells did not express IL-25R, MyLa cells expressed the
receptor and its expression was augmented by addition of IL-25. IL-25 enhanced IL-13 pro-
duction from MyLa cells via phosphorylation of signal transducers and activators of tran-
scription 6. Moreover, peripheral blood mononuclear cells (PBMCs) from one patient with SS
expressed IL-25R and increased IL-13 production by IL-25. Our study has suggested that Th2
cytokines highly expressed in MF/SS lesional skin induce IL-25 production by epidermal
keratinocytes, which may in turn lead to formation of Th2-dominant microenvironment
through the direct induction of IL-13 by tumor cells.
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Identification of early predictors of the efficacy of intravenous corticosteroid
pulse therapy in rapidly-progressive diffuse alopecia areata patients

Y Sato1, R Takahashi2, M Kimishima1, Y Yamazaki1, T Shiohara3 and M Ohyama1

1 Department of Dermatology Kyorin University School of Medicine, Tokyo, Japan,
2 Flow Cytometry Core Facility Kyorin University School of Medicine, Tokyo, Japan and
3 Department of Dermatology and Flow Cytometry Core Facility Kyorin University School of
Medicine, Tokyo, Japan
Intravenous corticosteroid pulse therapy has been reported to be effective for the treatment of
rapidly-progressive diffuse alopecia areata (RPDAA). However, the efficacy can only be
evaluated several months after the intervention. In this study, we tried to identify early pre-
dictors for the prognosis by retrospectively analyzing clinicopathological and immunological
characteristics of RPDAA patients. Twenty-two cases (14 females and 8 males, average age
34.1) with full records and followed up for more than 6 months were exclusively analyzed.
The patients were administered 500mg/day of intraveneous methylprednisolone for 3
consecutive days. The efficacy was assessed by the percentage of the recovery from the
baseline at the 6 month after the intervention. Those achieved more than 75% coverage of
whole scalp were defined as good responders (n¼9), while those with 75%-25% and less than
25% coverage were respectively classified as moderate (n¼8) or poor responders (n¼5).
Intriguingly, the analysis elucidated that good responders were mostly females, less frequently
had atopic background and showed greater IgG suppression than moderate responders 2
weeks after the treatment (p < 0.05). In histology, the severest perifollicular cell infiltration
was observed in poor responders and good responders more likely to have anagen hair roots
than moderate and poor responders. Flowcytometric analysis detected varying degrees of
post-treatment increase in induced regulatory T cells (iTregs) in almost all cases, and the
increase in iTregs was proportionally correlated with the rate of recovery at one year after the
treatment. These observations suggested early outcome prediction of intravenous cortico-
steroid pulse therapy in RPDAA would be possible by well-orchestrated combination of de-
terminants identified in this study.
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Assessment of skin parameters of malnourished and well-nourished infants and
children

BJ Hughes-Formella1, O Wunderlich2, R Williams2, J Fernández3, YZ Kim3, W Wigger-
Alberti2 and A Moodycliffe4 1 Independent Consultant, Reinbek, Germany, 2 bioskin,
Hamburg, Germany, 3 Hospital Infantil Dr. Robert Reı́d Cabral, Santo Domingo, Dominican
Republic and 4 Nestec Ltd, Vevey, Switzerland
To gain insight on the impact of protein-energy malnutrition (PEM) on skin structure and
function of babies and young children, skin parameters of moderately malnourished
compared to well-nourished infants were investigated in a single-center, cross-sectional, non-
interventional study using 6 non-invasive measurement methods applied to multiple body
locations (TEWL, corneometry, visioscan, skin pH, 20 MHz sonography, skin caliper). 310
babies and children divided into 7 age groups were included (1 and 4 weeks, 6, 9, 12, 24 and
36 months). 50% of the subjects in each age group were moderately malnourished (WHO
reference values: -3 SD � Z < -2) and 50% well-nourished (-0.75 � Z � 0.75). Pre-term
babies or other diseases that might influence skin health were excluded. Skin-fold thickness
increased with age independent of nourishment status from 1 week to 6 months of age, after
which a plateau was reached. The thickness was significantly lower in all malnourished
groups, confirming a thinner subcutaneous fatty layer. Dermal thickness was highest at 1
week in both nourishment groups. Values were higher in the malnourished babies at 1 and 4
weeks, and significantly lower in most malnourished groups � 6 months. Skin pH tended to
be lower in the malnourished children, with significant differences in the 2 and 3 years old
groups. TEWL was generally lower in the malnourished groups from 4 weeks to 9 months of
age, however all groups were in normal range. No other notable differences between the
groups were found. The results indicate differences in skin structure and function dependent
on age and nutritional status, and provide a basis for selection of methods for interventional
studies.
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Brentuximab vedotin demonstrates superior activity to standard therapy in
CD30-expressing (CD30+) cutaneous T-cell lymphoma (CTCL) in the
randomized phase 3 ALCANZA study

YH Kim1, S Whittaker2, SM Horwitz3, M Duvic4, R Dummer5, J Scarisbrick6, P Quaglino7,
P Zinzani8, P Wolter9, Y Wang10, M Palanca-Wessels10, E Zagadailov11, WL Trepicchio11,
H Lin11, M Little11 and H Prince12 1 Stanford, Stanford, CA, 2 Guys and St Thomas, London,
United Kingdom, 3 MSKCC, New York, NY, 4 Anderson Cancer Center, Houston, TX, 5 U
Hosp Zürich, Zürich, Switzerland, 6 U Hosp Birmingham, Birmingham, United Kingdom, 7
U Turin, Turin, Italy, 8 U Bologna, Bologna, Italy, 9 U Hosp Leuven, Leuven, Belgium, 10
Seattle Genetics, Inc., Bothell, WA, 11 Takeda Oncology, Cambridge, MA and 12 Peter
MacCallum Cancer Centre, Melbourne, Australia
This is the first reported phase 3 trial of a new systemic agent tested against standard therapy
in CTCL. Adults with previously treated CD30+ mycosis fungoides (MF) or primary cutaneous
anaplastic large cell lymphoma (pcALCL) were enrolled and randomized to brentuximab
vedotin (BV) 1.8 mg/kg IV, Q3W, or physician’s choice (PC; methotrexate 5e50 mg PO, QW,
or bexarotene 300 mg/m2 [target dose] PO, QD), for �16 3-week cycles. Primary endpoint
was ORR4, the rate of objective response lasting �4 months. Key secondary endpoints were
complete response (CR) rate, progression-free survival (PFS), and symptom burden (Skindex-
29). 131 patients enrolled; 128 patients in the ITT population (97 MF, 31 pcALCL; 3 excluded
for < 10% CD30 expression) were randomized to BV (n¼64) or PC (n¼64). ORR4 was 56%
vs 13% (p < 0.0001); median PFS was 16.7 vs 3.5 months (HR 0.270; 95% CI, 0.169e0.430;
p < 0.0001) for BV vs PC. ORR was 67%, CR 16% for BV, vs ORR of 20%, CR 2% for PC
(ORR, p < 0.0001; CR, p¼0.0046). Skindex-29 symptom reduction was -27.96 for BV vs
-8.62 for PC; p< 0.0001. Grade 3e4 all-cause AEs occurred in 41% with BV vs 47% with PC.
Drug-related and serious AEs were 29% in both arms. Peripheral neuropathy occurred in 67%
and hypertriglyceridemia 2% in the BV arm vs 6% and 18%, in the PC arm. These data
convincingly demonstrate improved activity of a systemic agent, BV vs standard-of-care
options using a novel primary endpoint reflecting clinically meaningful durable response.
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Increased interleukin-36g expression in skin and sera of patients with atopic
dermatitis and cutaneous T-cell lymphoma

S Otobe1, M Sugaya2, R Nakajima3, T Oka1, N Takahashi3, M Kabasawa3, T Miyagaki1, Y
Asano2 and S Sato2 1 The University of Tokyo Graduate School of Medicine, Tokyo, Japan, 2
Department of Dermatology, The University of Tokyo Graduate School of Medicine, Tokyo,
Japan and 3 The University of Tokyo, Tokyo, Japan
Interleukin-36g (IL-36g) is expressed by keratinocytes and functions as a key initiator of
inflammation in the skin barrier. Emerging evidence has suggested that IL-36g expression is
enhanced by TNF-a or IL-17A, having a strong association with development of psoriasis. In
this study, we examined the role of IL-36g in atopic dermatitis (AD) and cutaneous T-cell
lymphoma (CTCL). Serum levels of IL-36g in patients with AD and CTCL were elevated
compared with those of healthy controls. Importantly, serum IL-36g levels in AD patients
positively correlated with Eczema Area and Severity Index and those of CTCL patients
positively correlated with serum soluble IL-2 receptor levels. IL-36g mRNA levels in AD skin
and CTCL skin were significantly higher than those of normal skin. IL-36g mRNA expression
levels in CTCL skin positively correlated with IL-17A mRNA expression levels. Immmuno-
histochemical staining revealed that IL-36g was highly expressed in keratinocytes in lesional
skin of AD and CTCL. Taken together, our study demonstrated that IL-36g expression was
increased in sera and skin of patients with AD and CTCL as was reported in psoriasis patients,
which suggests that IL-36g may be associated with skin barrier function of these diseases.
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Multiphoton study of the impact on upper dermis of a 1 year daily solar
exposure

B Ngo1, E Raynaud2, S Victorin1, S Brizion3, T Baldeweck3, A Pena3, E Tancrède3 and L
Aguilar4 1 L’Oréal R&I, Paris, France, 2 Dermatologist, Paris, France, 3 L’Oréal R&I, Aulnay,
France and 4 L’Oréal R&I, Aulnay sous Bois, France
In vivo multiphoton microscopy associated with image processing allows the human skin 3D
structure to being non-invasively characterized and quantified with sub-mm resolution. 31
healthy women, aged 55-65 years, phototype II to IV were recruited. An evaluation of
multiphoton parameters on dorsal forearm skin, during 1 year, was performed at M0, M3, M6
and M12. The subject’s dorsal forearms were daily photo-exposed during sunny periods and
photo-protected (by clothes) during cold periods. 2 significant patterns, characteristic of a
seasonal effect, have been observed on multiphoton parameters: Melanin density changed
according to seasonality which confirms the photo-exposure of subject’s forearms (11% in-
crease during summer and 6% decrease during winter); Elastic fibers density and collagen
fibers density, in the upper 70mm-thick layer of dermis, changed inversely to melanin density
(decrease by 7% and 8% during summer and increase by 10% and 15% during winter).
Changes in the density of the fibrillar network cannot be solely interpreted as alteration,
remodeling, or synthesis of fibrillar collagen and elastic fibers. A remodeling of other dermal
components, or a change in blood capillary network could also impact the fibrillar network
density and lead to a modification of these multiphoton parameters. Whatsoever, the changes
in these parameters, through a year, evoke an effect of season in the upper dermis of dorsal
forearm. A protection from daily solar exposure (during winter when skin is covered by
clothes) seems to lead to a normalization of elastic and collagen fibers densities (measured by
multiphoton). These results strongly suggest that the detrimental effects of daily solar exposure
on the upper dermis can be alleviated or prevented by an adequate and regular skin photo-
protective regimen.
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Expression of apoptotic markers in Stevens Johnson Syndrome/Toxic
Epidermal Necrolysis

SY Siu1, S Gallitano2, M Li2, M Fernandez2, SA Glick2, W Lee2 and Q Xie2 1 SUNY
Downstate Medical Center, Department of Dermatology, Brooklyn, NY and 2 SUNY,
Brooklyn, NY
Stevens Johnson Syndrome (SJS) and Toxic Epidermal Necrolysis (TEN) are rare life-threat-
ening dermatologic emergencies characterized by keratinocyte cell death and separation of
the dermal-epidermal junctions in skin. SJS and TEN are primarily caused by adverse drug
reactions, but the exact mechanism of action between medications and epidermal necrosis is
still unknown. Annexin A1 has recently been identified as a key player in SJS/TEN induction.
Our objective was to investigate a novel cytokine, annexin A1 and its downstream effector
caspase-3, in their involvement in SJS/TEN. In an IRB approved retrospective study, we
examined biopsied, formalin fixed and paraffin-embedded skin specimens from patients
diagnosed with SJS/TEN (n¼10), ordinary drug skin reactions (ODSR n¼5), atopic dermatitis
(AD n¼5) and normal skin (n¼2). Immunohistochemical staining was used to examine the
expression of annexin A1 and caspase-3. Based on three individual assessors, there was an
increase in antibody expression in annexin A1 and caspase-3 staining in SJS/TEN compared to
ODSR, AD and normal skin biopsies. In addition, there was a higher incidence of annexin A1
compared to caspase-3 in SJS/TEN samples. The preliminary data indicated that the frequency
of positive antibody staining for annexin A1 is two-fold higher than that of the antibody
staining for caspase-3 in SJS/TEN samples. In other samples of ODSR, AD and normal skin,
neither of the antibodies was stained positive. Due to the complexity of the disease process
additional apoptotic markers may play a role in the manifestation of SJS/TEN. However, our
data appeared to indicate that the frequency/incidence of expression of annexin A1 and
caspase-3 might be related to the extent of apoptosis in the severity of the disease. Continued
exploration these markers will further our knowledge in the mechanism behind SJS/TEN.
266

PD-1 blockade and T cell responses in merkel cell carcinoma

NJ Miller1, C Church1, S Fling2, R Kulikauskas1, N Ramchurren2, M Shinohara1, M Cheever2,
SL Topalian3 and P Nghiem1 1 University of Washington, Seattle, WA, 2 Cancer Immuno-
therapy Trials Network, Seattle, WA and 3 Johns Hopkins, Baltimore, MD
Merkel cell carcinoma (MCC) is an aggressive skin cancer with two distinct etiologies;w80%
of MCCs are caused by the Merkel cell polyomavirus (MCPyV), while UV light exposure
drives virus-negative MCCs. MCC-specific T cells are found in both virus+ and virus(-) MCCs
(to MCPyV antigens and UV-induced neoantigens, respectively). In a study of anti-PD-1
(pembrolizumab) in patients with advanced MCC, clinically significant responses were
observed in both virus+ and virus(-) MCCs. Pre- and post-therapy circulating T cells were
assessed for MCPyV-specificity via staining with MHC-I compatible viral peptide tetramers,
and by measuring cytokine secretion to MCPyV peptides via intracellular flow cytometry. Pre-
therapy tumor biopsy material was obtained for all patients (n¼26) and assessed by T cell
receptor beta chain (TCRb) sequencing for clonality (a measure of infiltrating T cell diversi-
ty).One patient with substantial regression of metastatic liver lesions had a robust increase in
circulating MCPyV-specific cytokine-secreting T cells, however, T cell reactivity to MCPyV
peptides was not significantly changed at 12 weeks of therapy in most patients with virus+
tumors. Notably, intratumoral TCR clonality was significantly greater in virus+ than virus(-)
tumors (p¼0.0001), suggesting expansion of a limited number of dominant clones in response
to highly immunogenic MCPyV antigens. In contrast, virus(-) tumors had lower clonality,
suggesting a diverse T cell response to numerous UV-induced neoantigens predicted to be
present in virus(-) MCCs. These findings help to define distinct cellular immune responses
correlating to the two subtypes of MCC, both of which are responsive to anti-PD-1 therapy.
www.jidonline.org S45
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Deep phenotyping of patients with xeroderma pigmentosum and
trichothiodystrophy

M Levoska1, J Pugh1, R Bembry1, P Hanona1, S Khan1, E Heller1, G Nelson1, M Scheibye-
Knudson2, D Tamura1, J DiGiovanna1 and K Kraemer1 1 National Cancer Institute, Bethesda,
MD and 2 Center for Healthy Aging, Copenhagen, Denmark
Xeroderma pigmentosum (XP) and trichothiodystrophy (TTD) are two rare autosomal reces-
sive diseases that can be caused by mutations in the same XPD (ERCC2) gene, a DNA repair/
transcription helicase. While phenotypically different, XP and TTD both have multi-system
clinical abnormalities and increased mortality. XP/TTD overlap patients have features of both
diseases. We performed “deep phenotyping” to gain insights into diagnosis and prognosis.
We followed a cohort of 68 individuals with defects in the XPD gene (31 XP, 13 XP/TTD, and
24 TTD patients) gathering clinical information from multidisciplinary NIH visits, NIH
electronic medical record systems and outside hospital records. For each patient, we
assembled 258 clinical and laboratory variables into a database for analysis. We used hier-
archical clustering to group the variables and performed a principal component analysis to
determine the primary features that distinguish each disease. We found that clustering of
variables successfully separated patients by their clinical diagnoses and survival status. We
will use principal component analysis with multiple regressions to identify the primary fea-
tures. Deep phenotyping can identify important phenotypic differences that may improve
clinical diagnosis, predict disease prognosis, and guide treatment for patients.
S46 Journal of Investigative Dermatology (2017), Volume 137
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Use of ultra-fast one-step CK5 ihc for identifying bcc and scc during mohs
surgery

R Glinert1 and S Zhao2 1 University of Wisconsin, Madison, WI and 2 Fort Healthcare,
Middleton, WI
Despite its proven value in histological interpretation of ambiguous or poorly differentiated
tumors in Mohs surgery, immunohistochemistry (IHC) is seldom used due to its time-
consuming and cumbersome nature. In a proof-of-concept study, we demonstrated the
improved ease of interpretation of Mohs slides using a simple, ultra-fast, one step system of
IHC utilizing a polymer of horseradish peroxidase (HRP) conjugated to a monoclonal anti-
body to cytokeratin 5 (CK5mab). The polymer of HRP enables a one-step IHC process without
the need for amplification steps or special equipment We reviewed Mohs sections in 22
patients with biopsy proven BCC or SCC. A total of 62 specimens were stained with both
hematoxylin and eosin (H/E) and one-step CK5mab during surgeries. The IHC results were
read with H/E stained frozen section slides at same time. Residual tissue was thawed and then
fixed with 10% formalin for paraffin embedded (FFPE) permanent section for H/E staining. The
results of intraoperative IHC and frozen section H/E stains were compared with the final
diagnosis after FFPE permanent section H/E stain. In all instances, the time required to
perform one step IHC was measured and completed in less than 10 minutes. The tumor cells
of BCC and SCC were easily visualized on frozen section slides stained with CK5mab, and
could easily be differentiated from normal skin structures. The results of intraoperative
diagnosis based on H/E stains and CK5mab IHC stains were confirmed on review of all
sections with permanent section diagnosis. One step IHC represents a breakthrough in
interpretation of Mohs slides, especially in poorly differentiated tumors where it may be
difficult or impossible to differentiate single cell tumors or small nests from inflammatory cells
or stroma. The same approach using other monoclonal antibodies is likely to be helpful in
review of slides of lentigo maligna and other complex cutaneous tumors.
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Down-regulatory role of cholecystokinin on psoriatic epidermal inflammation

A Funakoshi, K Tatsuno, T Shimauchi and Y Tokura Department of Dermatology, Hamamatsu
University School of Medicine, Hamamatsu, Japan
Cholecystokinin (CCK) is known to serve as a peptide hormone in the gastrointestinal and
central nervous systems, but its immunomodulatory activities have been implicated. We have
reported that topical application of sulfated CCK octapeptide (CCK8S) depresses substance P-
induced pruritus with reduced mast cell degranulation in mice. More recently, we observed
significantly decreased CCK expression in the skin lesion of psoriasis. However, the role of
CCK in epidermal inflammation remains unelucidated. Here, we investigated suppressive
effects of CCK on psoriatic epidermal inflammation in mice. Psoriasis-like epidermal
inflammation was induced by repeated application of imiquimod onto mouse ears. The ear
thickness was measured with a dial thickness gauge, and the tissues were subjected to his-
topathology and real-time PCR analysis. We found that i.p. injection of CCK8S significantly
inhibited the imiquimod-induced increase in ear thickness. Histopathological examination
revealed that i.p. injection of CCK8S reduced epidermal hyperplasia, parakeratosis and
infiltration of immune cells. By real-time PCR analysis of skin specimens, the expression
levels of IL-17A, IL-22 and keratin 16, a marker of keratinocyte hyperproliferation, were
enhanced by application of imiquimod, and these elevations were at least partially inhibited
by CCK8S treatment. Thus, CCK decreased the psoriatic epidermal inflammation directly and/
or indirectly by inhibiting Th17/Th22 cell cytokine production. Finally, CCK expression was
significantly decreased in imiquimod-applied mouse ears. Our study suggests that continuous
psoriatic epidermal alterations are associated with the reduced CCK expression, and provides
new pathophysiological role of CCK in regulation of epidermal inflammation.
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A novel small compound HPH-15 antagonizes TGF-b/Smad signaling and
ameliorates experimental skin fibrosis

VH Luong1, T Chino1, A Tokuriki1, N Oyama1, Y Sasaki2, D Ogura2, S Niwa2, M Fujita3,
Y Okamoto3, M Otsuka3, H Ihn4 and M Hasegawa1 1 Dermatology, Fukui University, Fukui,
Japan, 2 Link Genomics, Tokyo, Japan, 3 Bioorganic Medicinal Chemistry, Kumamoto Univ,
Kumamoto, Japan and 4 Dermatology, Kumamoto Univ, Kumamoto, Japan
Systemic sclerosis (SSc) is a connective tissue disease characterized by tissue fibrosis in the
skin and internal organs. TGF-b/Smad signaling is well known to play a critical role in the
pathogenesis of SSc. We newly synthesized Histidine-Pyridine-Histidine (HPH) derivatives
and discovered HPH-15 that has a significant repressive activity for epithelial-mesenchymal
transition. This study aimed to assess the preclinical utility of HPH-15 for skin fibrosis in both
mouse model and cultured fibroblasts. HPH-15 inhibited the phosphorylation of Smad3 and
expression of collangen and fibronectin in cultured human skin fibroblasts. In bleomycin-
induced skin fibrosis mouse model, the oral administration of HPH-15 remarkably suppressed
the development of skin fibrosis. The main population of inflammatory infiltrates in the
bleomycin-injected skin was macrophages. In HPH-15 mice, the dermal infiltration of
proinflammatory (CD11b+Ly6Chi) and M2 profibrotic macrophages (CD11b+CD206+ or
CD11b+CD204+) was significantly decreased at the early and the late stages, respectively.
HPH-15 treatment inhibited the mRNA levels of M2 profibrotic macrophage markers
including arginase 1 and Ym-1, but inversely augmented those of Fli1 and KLF-5, the tran-
scription factors repressing collagen synthesis. No adverse effects were found through the
study. Our results demonstrated several advantages of HPH-15, including oral bioavailability
and a good safety profile, as well as its therapeutic availability targeting the underlying
pathogenic cascades in skin fibrosis. This drug is a potential candidate for clinical trials in
fibrotic skin disorders such as SSc.
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The role of local and systemic leptin in androgenetic alopecia

C Chu1, C Yang1, L Lin2, M Hughes3 and Y Tsai4 1 Department of Dermatology, National
Cheng Kung University Hospital, Tainan, Taiwan, 2 Yuan’s Dermatology Clinic, Taichung,
Taiwan, 3 International Research Center for Wound Repair and Regeneration, National
Cheng Kung University, Tainan, Taiwan and 4 Institute of Clinical Medicine, National Cheng
Kung University Hospital, Tainan, Taiwan
Leptin, one of the major signaling molecules from white adipose tissues, has been reported to
modulate the growth of hair follicles. Obesity is linked with greater severity of androgenetic
alopecia (AGA) suggesting that metabolic factors, including leptin, play a role in hair loss
diseases. This study aims to investigate the role of leptin in the pathogenesis of AGA. Leptin
can reach the hair follicle via the systemic circulation and from the local adipose tissue of
skin. Therefore we first evaluate the relation between plasma leptin level with the severity and
risk of AGA in men. In 29 AGA and 19 non-AGA subjects, the plasma leptin level was
significantly higher in AGA subjects compared to non-AGA subjects (4.45 vs. 2.76 ng/ml, P <
0.05). Higher plasma leptin levels were associated with a greater risk of developing AGA after
controlling for age and body mass index of the subjects (odds ratio¼ 2.77, P < 0.05). Then we
evaluate the gene expression pattern in the adipose tissue of normal (occipital) scalp and bald
(frontal) scalp from the same individual. Leptin mRNA expression was significantly lower in
the adipose tissue from bald scalp compared to normal scalp (n¼8, P < 0.01). The expression
of BMP-2 gene in the adipose tissue is significantly higher in the bald scalp then then normal
scalp (n¼7, P< 0.05). Although leptin showed differential expression in bald vs. normal scalp
and AGA vs. non-AGA subjects, further research is warranted to elucidate the clinical
implication of leptin in AGA.
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Structural changes in human skin after topical application of glucocorticoids
assessed by in vivo imaging technologies

S Jung1, J Lademann1, M Darvin1, C Richter1, CB Pedersen2, H Richter1, S Schanzer1,
J Kottner1, U Blume-Peytavi1 and M Røpke2 1 Charite, Berlin, Germany and 2 LEO Pharma,
Ballerup, Denmark
Topical glucocorticoids (GC) are known to induce signs of atrophy in human skin in both
epidermal and dermal compartments. In the current study the effects of topically applied GCs
on structural changes in the skin were evaluated using different non-invasive in vivo imaging
technologies. Parameters such as thickness of skin layers, keratinocyte size and density,
collagen and elastin signal intensity, second harmonic generation (SHG) and antioxidant
status of the skin were evaluated in vivo using ultrasound (US), optical-coherence tomogra-
phy (OCT), confocal laser scanning microscopy (CLSM), multi-photon tomography (MPT) and
Raman spectroscopy (RRS). Sixteen healthy volunteers were treated daily on the forearms
with clobetasol proprionate (CP), betamethasone diproprionate (BDP) and vehicle for 4
weeks. The skin areas were examined at baseline, one day after last application and one week
after last application. GC treatment induced epidermal and dermal thinning compared to
vehicle-treated and untreated skin. Interestingly, MPT analysis showed increased epidermal
cell density in both the granular and spinous layers, while cell size and nucleus-to-cytoplasm
ratio were reduced after treatment. Furthermore, the SHG signal of collagen dramatically
increased by GC treatment indicating a restructuring of collagen fibers, which appear to be
compressed or in an ordered, parallel arrangement after topical GC treatment. These findings
indicate that skin changes observed after topical treatment with potent GCs involve a loss of
epidermal cells or dermal fibers as well as a reorganization of collagen fibers and loss of
ground substance which result in reduction of epidermal and dermal compartments.
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Anti-PD-L1 mAb reduces tumor growth in a mouse model of cutaneous T cell
lymphoma

X Wu, K Wang and S Hwang UC Davis, Sacramento, CA
Programmed Death-1 (PD-1) and ligands PD-L1 and -L2 have been postulated to maintain an
immunosuppressive tumor microenvironment in many solid tumors, but experimental proof is
lack in CTCL. Herein, we tested anti-PD-L1 in a mouse CTCL tumor model resulting from
implantation of MBL2 T lymphoma cells and topical application of DNFB (1-Fluoro-2,4-
dinitrobenzene) in ear skin. Malignant MBL2 T cells homogeneously expressed PD-1, but not
PD-L1, in vitro as well as in vivo following tumor formation. Analysis of MBL2 tumors by flow
cytometry showed that CD11b+ myeloid cells migrated in the tumor microenvironment and
that PD-L1 was mainly expressed by CD11b+ myeloid cell population (58.6% positive). Anti-
PD-L1 (Clone: 10F.9G2, 150mg per mouse every other day via intraperitoneal) was injected
into MBL2 cell implanted mice beginning the same day of MBL2 inoculation and DNFB
application. Compared to control mice, antibody-treated mice showed strikingly diminished
tumor growth (0.449 vs, 0.063 g per ear tumor, p¼0.0078) in two weeks of total seven anti-
PD-L1 administration. We observed an increase of CD8+ T cell activation shown by CD44
percentage in CD8+T cells, the typical T cell activation marker, in both draining lymph nodes
and spleens from anti-PD-L1 treated mice. Interestingly, CD11b+Ly6C+cells (monocytes or
early precursors of macrophages) were decreased in anti-PD-L1-treated mice. These cells
have been demonstrated to promote tumors in various cancer models. The decrease of this
cell population after anti-PD-L1 treatment is functionally consistent to the reduction of tumor
growth, although detailed association between anti-PD-L1 and inhibition of myeloid
monocytes/macrophages needs further clarification. Our data demonstrate that anti-PD-L1
treatment can be effective in a CTCL tumor model. Mechanistically, inhibition of PD-1/PD-L1
also revealed a possible co-ordination between cytotoxic T cells and monocytes/macro-
phages, warranting additional studies to maximize treatment effects in advance of clinical
testing in patients.
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Itch in dermatomyositis and the role of increased skin interleukin-31

H Kim, D Bonciani, M Zeidi, SM Pena and V Werth Department of Dermatology, University
of Pennsylvania, Philadelphia, PA
Interleukin-31 (IL-31) has been implicated in pruritus associated with various skin diseases.
Since pruritus is a prominent feature in dermatomyositis (DM), we hypothesized that IL-31
and IL-31 receptor contributed to the pathophysiology of itch in DM patients. Pruritus and
disease activity of DM were evaluated by a visual analog scale (VAS) and the Cutaneous
Disease and Activity Severity Index (CDASI), respectively. Half of 191 subjects had moderate
to severe itch (28.8% moderate, 22.0% severe itch). Pruritus in DM was positively correlated
with disease activity (r¼0.325, p < 0.001). The expression of IL-31 and IL-31 receptor alpha
(IL-31RA) in lesional DM skin was evaluated by qRT-PCR and immunofluorescence. IL-31
gene expression was significantly higher in lesional DM skin than either non-lesional DM (p
< 0.05) or healthy control (HC) skin (p < 0.01). IL-31RA gene expression was upregulated
only in lesional DM skin compared to HC skin (p < 0.05). IL-31 mRNA expression was
positively correlated with VAS itch score (r¼ 0.5884, p¼0.044). Immunoreactivity for IL-31
was also stronger in lesional skin of DM (p¼0.0001). Flow cytometry to identify cellular
sources of IL-31 in lesional DM skin showed that CD4+ cells are the most common cell types
to produce IL-31 in DM, while other cell types that express CD8, CD68, CD11b, or CD11c
also secrete IL-31 in DM. As a new therapeutic option for DM, the effect of ajulemic acid
(AJA) on IL-31 production was evaluated. AJA significantly suppressed IL-31 secretion from
CPG-stimulated PBMCs isolated from patients with DM at all AJA concentrations. In
conclusion, we confirmed that skin IL-31 is significantly higher in itchy DM patients than in
HC, suggesting its potential role in itch associated with DM.
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Oral vitamin D3 5000IU as an adjuvant In the treatment of atopic dermatitis:
A randomized controlled trial

K Sanchez Armendariz, A Garcia Gil, J Contreras Ruiz, M Karam Orante and J Dominguez
Cherit Hospital General Dr Manuel Gea Gonzalez, Mexico City, Mexico
An inverse correlation between vitamin D [25(OH)D] serum levels and the severity of atopic
dermatitis (AD) has been suggested. Our objective is evaluate the clinical effect of an oral
supplementation of vitamin D3 5000 IU/day plus baseline therapy on an urban population
with moderate to severe atopic dermatitis. A double-blind randomized placebo-controlled
clinical trial was conducted using 65 patients with moderate to severe AD according to the
Scoring Atopic Dermatitis (SCORAD scale) who were divided into two groups to receive
either vitamin D3 5000 IU/day (n¼33) or a placebo (n¼32), plus the baseline therapy (topical
steroid, soap substitute and emollient) during 3 months. Baseline and final 25(OH)D serum
levels, parathyroid hormone (PTH), calcium and phosphorus were determined for each
subject. The statistical analysis was performed using the appropriate univariate tests and
multivariate models. Fifty-eight of the 65 enrolled subjects were included in the analysis. At
the end of the intervention, the treated group achieved higher levels of 25(OH)D (p).
Moreover, those who achieved 25(OH)D levels �20ng/ml, regardless of whether they
received the supplement, had a significantly lower SCORAD (p). Eighty percent of the patients
with levels n ¼ 9) had moderate to severe AD despite baseline therapy. Vitamin D levels
�20ng/ml associated with baseline therapy strongly favored remission of AD (p ¼ 0.03). No
significant differences were found between patients with levels of �20ng/ml or those with
levels of �30ng/ml. Attaining 25(OH)D levels �20ng/ml in addition to baseline therapy
reduced the SCORAD of patients with moderate to severe AD.
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Tumor cells suppress CRTAM expression on CD8+ T cells to evade host
immunity in adult T cell leukemia/lymphoma

K Tatsuno, T Shimauchi and Y Tokura Department of Dermatology, Hamamatsu University
School of Medicine, Hamamatsu, Japan
Adult T cell leukemia/lymphoma (ATLL) cells express CADM1 (cell adhesion molecule 1),
and its expression is increased upon disease progression. The role of CADM1 in formation or
progression of ATLL is not clarified, but previous report indicates that CADM1 facilitates
tumor cell invasion. On the other hand, CRTAM (class I restricted T cell associated molecule),
a CADM1 ligand, is expressed on activated CD8+ T cells. In normal physiological condition,
CRTAM-CADM1 interaction leads to increased IFNg production and cell lytic function
against CADM1 expressing target cells, and therefore, CADM1 expression on ATL cells seems
to work against tumor cell survival from the perspective of host tumor immunity. In this study,
however, we found that CRTAM expression on CD8+ T cells in ATLL patients were suppressed
compared to normal or mycosis fungoides patients (P < 0.01). Interestingly, depletion of
tumor cells from the PBMCs of ATLL patients lead to the recovery of CRTAM expression on
CD8+ T cells (P < 0.01). Co-culture of ATLL cells and CD8+ T cells using transmembrane
culture device did not suppress the CRTAM expression, and thus, direct cell-cell contact with
the tumor cells was necessary for the suppression of CRTAM expression. Furthermore, CTL
assay using isolated CD4+ tumor cells and CD8+ T cells from ATLL patients showed that cell
lytic activity (assessed by caspase 3 stain) was efficiently hampered by pretreatment with a-
CADM1 ab, suggesting that CRTAM expression is important in the killing of CADM1
expressing ATLL cells (P < 0.01). These observations underscore the importance of CRTAM in
host defense against ATLL, but by down-modulating the CRTAM expression on host CD8+ T
cells, ATLL cells seem to cunningly evade the host immunity against itself. Thus, the control of
CRTAM expression on CD8+ T cells retains high therapeutic potential for the treatment of
ATLL.
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Serodiagnostic utility and in vivo expression profile of hemidesmosomal
antigens in lichen sclerosus: A confocal laser scanning immunofluorescence
microscopic study

N Utsunomiya1, N Oyama2, T Chino2, A Utsunomiya1, VH Luong2, K Nishijima2, Y Yoshida3

and M Hasegawa2 1 Fukui University, Fukui, Japan, 2 Dermatology, Fukui University, Fukui,
Japan and 3 Gynecology, Fukui University, Fukui, Japan
The presence of circulating IgG autoantibody to extracellular matrix protein 1 (ECM1) is
demonstrable in a substantial number of patients with lichen sclerosus (LS); however, an
ordinary indirect immunofluorescence (IF) provides mostly negative results, and it remains
uncertain as to whether the serum anti-ECM1 antibody is accessible to the in vivo native skin
antigen. This study aims to examine the serodiagnostic advantage of confocal laser system for
detecting anti-ECM1 antibody in LS sera, to correlate this with interface/vascular damage in
the LS skin. Sera from LS patients (n¼8; 1 male and 7 female) were analyzed by indirect IF
staining on an ordinary microscope and confocal laser scanning microscope (CLSM). Paraffin-
embedded and frozen sections from the LS lesional skin were immunostained for a panel of
antibodies reactive with hemidesmosomal antigens. On a CLSM, all 8 LS sera that were non-
specific IF findings on an ordinary microscope exhibited intense immunoreactivity in the
lower epidermis and dermal blood vessels of normal skin, consistent with that of affinity-
purified IgG from LS sera. Compared with normal, the LS lesional skin showed an irregularly
thickened basement membrane with notches, as assessed by immunostaining for lamina
densa (collagen IV/BP180 COOH) and sublamina densa antigens (collagen VII), and
increased granular membrane dots in the lower epidermis (b4 integrin), albeit with faint la-
beling of intracellular hemidesmosomal (BP230) and lamina lucida antigens (BP180). Indirect
IF-CLSM can be a useful tool for detecting anti-ECM1 antibody in LS sera. The LS skin showed
altered expression of structural proteins in dermo-epidermal junction and dermal blood
vessels, confirming that in vivo bound anti-ECM1 antibody may be a pathogenic axsis to
establish the LS pathology.
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Global gene expression analysis in blood of psoriasis patients with coronary
artery calcium scores

P Michel1, J Turner2, X Wang2, D Kivelevitch3 and A Menter4 1 Baylor Institute for Immu-
nology Research, Grand Prairie, TX, 2 Baylor Institute for Immunology Research, Dallas, TX,
3 Baylor University Medical Center, Dallas, TX and 4 Baylor Institute for Immunology
Research, Baylor University Medical Center, Dallas, TX
Moderate to severe psoriasis is associated with an increased risk of cardiovascular (CV)
morbidity and mortality. Currently, there are no transcriptional markers in clinic accurately
predicting CV risk. Anatomic evidence of coronary atherosclerosis in psoriasis patients has
not been correlated with transcriptional biomarkers. Moreover, previous studies have focused
on the skin transcriptome only. 126 moderate to severe psoriasis patients (PSO) and 39
healthy controls (HC) were recruited for a cross-sectional clinical and transcriptional analysis.
53/126(42%) of the psoriasis patients had different degrees of coronary calcification defined
by a calcium score greater than zero. 160 differentially expressed genes (DEGs) were found
comparing PSO and HC. Genes were defined as differentially expressed using a false dis-
covery rate significance threshold < 0.05 and filtering on absolute fold changes >1.25. Using
gene set analysis, the 160 DEGs were attributed in descending order to fibroblasts, dendritic
cells, NK cells, dermis and macrophages. Top canonical pathways in Ingenuity pathway
analysis included NK cell signaling (3.05E-03) and crosstalk between dendritic cells and NK
cell signaling (9.99E-03). Enriched gene ontology categories included immunological
response, cancer and inflammatory disease. 27/160(17%) of transcripts in blood were shared
with previously identified DEGs in keratinocyte models stimulated with TNFa, IL-17 or IFN-g.
The subgroup of atherosclerotic patients yielded transcripts strongly associated with CV
comorbidities, including CACNA2D4, LPAR1, MIAT and EIF1AY. In summary, this compre-
hensive analysis of DEGs in psoriasis patients with and without evidence of subclinical
atherosclerosis provides further insight into the mechanisms of CV comorbidities. Additional
validation of these transcripts is required to find specific biomarkers.
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Phase I study of the nivolumab combined with IFN-B in patients with advanced
melanoma

T Fujimura1, Y Kambayashi1, S Furudate1, T Hidaka1 and S Aiba2 1 Tohoku University
Graduate School of Medicine, Sendai, Japan and 2 Department of Dermatology Tohoku
University Graduate School of Medicine, Sendai, Japan
Since the efficacy rate of nivolumab is higher than other anti-melanoma drugs, combined
therapy that enhances the anti-tumor immune response in patients with metastatic melanoma
is of great interest among dermato-oncologists. As we previously reported, IFN-B increases
the number of cytotoxic T cells in the tumor sites, leading to enhance the anti-tumor immune
response of anti-PD-1 Abs against B16F10 melanoma in vivo. To apply this combination
therapy for metastatic melanoma patients, we performed open label, non-randomized, phase
1 trial, using standard 3+3 test. Patients were eligible if they had unresectable stage III or stage
IV melanoma. The administration of nivolumab is fixed at 2 mg/kg every 3 weeks. IFN-B is
administered at a dose of 1 million units, 2 million units and 3 million units in each group at
day 0. The dose-limiting toxicities (DLTs) were defined as any grade 3 or 4 adverse events (AE)
at least possibly related to nivolumab and IFN-B occurring between day 0 and day 42. The
tumor response was clinically evaluated by investigators by measuring the longest diameter of
the target lesions over time. A data and safety monitoring committee was established to
provide oversight of safety and efficacy considerations. Of the 9 patients who received this
combined therapy, none experienced DLTand all completed the treatment phase of this study.
The patients were followed up on every 6 months. 5 out of 9 patients developed progression
disease and changed treatment during follow up. No patient in the study or follow up phase
developed a grade 3w5 AE. There were two irCR (22%), one irPR (11%), two SD (22%) and
four PD (45%). Hence the objective response rate was 55%. Our present study revealed that
safe dose of IFN-B is 3 million units.
S48 Journal of Investigative Dermatology (2017), Volume 137
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Presence of inducible skin-associated lymphoid tissue (iSALT)-like structures
with CXCL13+ fibroblast-like cells in secondary syphilis

T Nomura1, T Kogame2 and K Kabashima3 1 Department of Dermatology, Kyoto University,
Kyoto, Japan, 2 Kyoto Medical Center, Kyoto, Japan and 3 Department of Dermatology,
Kyoto Univ., Kyoto, Japan
Chronic inflammation induces ectopic accumulation of lymphoid cells in non-lymphoid
organs. An example of such structures is mucosa-associated lymphoid tissue (MALT). Simi-
larly, the concept of skin-associated lymphoid tissue (SALT) was proposed in 1978. Recently,
we identified inducible lymphoid structures composed of macrophages, dermal dendritic
cells, and effector T cells in mice, which we termed inducible SALT (iSALT). However, it
remains unknown if the concept of iSALT can be applicable to the human skin. To address this
issue, we have studied various lesions of chronic inflammatory skin diseases by immuno-
histochemistry. Here, we present our analysis of the skin lesions of patients with secondary
syphilis. We found that CD4+ T cells, CD8+ T cells, and B cells were densely infiltrated in the
perivascular area in the upper dermis. Some blood vascular endothelial cells expressed
PNAd, indicating differentiation toward high endothelial vessels (HEVs), a feature of
lymphoid organs. We further found numerous CXCL13+ fibroblast-like cells in the upper
dermis. CXCL13 is known to be important in lymphoid tissue development as it recruits
lymphoid-tissue inducer cells during embryonic lymph node development. It is also involved
in B cell follicle development by attracting B cells. In syphilitic lesions, CXCL13 may work as
a lymphoid tissue-organizing factor, because we found few B cells co-localized with
CXCL13+ fibroblast-like cells. In conclusion, the clusters of immune cells with HEVs in
syphilis lesions may represent a human counterpart of iSALT.
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A possible role of SCF for the formation of stem cell niche in extramedullary
hematopoiesis in the skin

T Kogame, T Nomura and K Kabashima Department of Dermatology, Kyoto University,
Kyoto, Japan
Extramedullary hematopoiesis (EMH) represents a manifestation of myeloproliferative disor-
ders, which is often seen in the context of primary myelofibrosis. A recent murine model
suggested that splenic EMH driven by bone marrow depletion is governed by SCF and SDF-1
(CXCL12), which were produced by splenic stromal cells. SCF is reported to play essential
roles for maintenance of hematopoietic stem cell, and disruption of SCF function causes
perinatal death owing to severe macrocytic anemia. SDF-1 induces potent chemotactic
response to CD34+ hematopoietic progenitor cells via CXCR4. Yet our knowledge of cuta-
neous EMH has been fragmentary, for it occurs very rarely. Here, we investigated the
expression pattern of SCF and SDF-1 in the lesion of a cutaneous EMH. Asymptomatic pur-
puric papules had appeared on the torso of 64-year-old woman, who had been suffered from
primary myelofibrosis. The biopsied skin lesion indicated the infiltrations of multiple lineages
of cells such as lobulated granulocytes, erythrocytes, erythroblasts, and large undifferentiated
blasts around the vessels. Immunohistochemistry proved clusters of cells expressing CD33,
CD235a, and CD61 indicating differentiation for myelomonocytic, erythrocyte, and platelet
lineage, respectively. We also found that perivascular fibroblastoid cells in the upper dermis
expressed both SCF and SDF-1, suggesting that these cytokines play a role in creating a niche
in the skin for hematopoietic stem cells. Taken together, the above findings raise the possi-
bility that human skin may share the same mechanism with that of splenic EMH analyzed in
murine system. Our findings may be important to understand why the skin can be a platform
for EMH.
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Risk of skin infections with dupilumab for atopic dermatitis: Systematic review
and meta-analysis of randomized controlled trials

A Drucker1 and P Fleming2 1 Brown Unversity, Providence, RI and 2 University of Toronto,
Toronto, Canada
Atopic dermatitis (AD) is characterized by skin barrier defects, immune activation in the Th2
pathway, and increased risk for cutaneous infections. In clinical trials dupilumab, a mono-
clonal antibody targeting the IL-4 and IL-13 pathway, appeared to decrease rates of skin in-
fections in AD. Our primary objective was to determine the impact of dupilumab on rates of
skin infection in patients with moderate-to-severe AD using a systematic review and meta-
analysis of randomized controlled trials (RCTs). We searched for RCTs of dupilumab for AD
using Pubmed. As an assessment of publication bias, we searched clinicaltrials.gov and the
WHO ICTRP databases. Risk ratios (RR) and 95% confidence intervals (CI) of skin infections
for dupilumab compared with placebo were calculated using binary random-effects meta-
analysis. In total, 7 independent trials in 3 publications with 1,965 participants met our in-
clusion criteria. The search of trial registries returned 3 completed and as yet unpublished
studies and 2 ongoing studies. The study population in each trial consisted of adult patients
with moderate-to-severe AD, with specific inclusion and exclusion criteria being slightly
different in different trials. Multiple dupilumab dosing schemes were used and follow-up time
ranged between 4 and 16-weeks. Meta-analysis including all dosing schedules and follow-up
times showed a RR of skin infection of 0.50 (95% CI 0.36-0.70) for dupilumab compared with
placebo. In analyses for the two most common dupilumab schedules and limited to 16-week
follow-up, RRs were 0.62 (95% CI 0.40-0.96) and 0.65 (95% CI 0.42-1.00) for dupilumab
300 mg every other week and once weekly, respectively, compared with placebo. All trials
were considered low risk of bias using the Cochrane tool for assessing risk of bias. In this
meta-analysis of RCTs, dupilumab appeared to significantly decrease the risk of skin in-
fections in adults with moderate-to-severe AD up to 16-weeks of follow-up.
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Toxic epidermal necrolysis in the setting of acute graft-versus-host disease
successfully treated with tumor necrosis factor alpha inhibitors

L Seminario-Vidal1 and N Vera2 1 USF, Department of Dermatology, Tampa, FL and 2 USF,
Morsani College of Medicine, Tampa, FL
Toxic epidermal necrolysis (TEN) in the context of acute graft-versus-host disease (aGVHD) is
an extremely rare condition with almost 100 % mortality. Differentiation of both conditions is
challenging, since the histopathological findings are indistinguishable. Current therapeutic
recommendations differ between these two conditions. High doses of systemic corticoste-
roids are safe and effective for the treatment of aGVHD, however, they have been associated
with higher mortality rates in patients with TEN, thereby posing a treatment dilemma. We
present 2 patients that within 45 days of hematopoietic stem cell transplantation (HSCT)
developed a pruritic, morbilliform eruption, consistent with grade 2 aGVHD by histopath-
ological analysis, unresponsive to high dose steroids. Subsequently, the eruption progressed
to painful epidermal detachment. Both patients received trimethoprim-sulfamethoxazole
(TMP/SMX) 1 to 3 weeks prior to developing the eruption. Neither patient had diarrhea,
vomiting or elevated bilirubin at presentation of disease. Skin biopsies demonstrated full
thickness epidermal necrosis. One patient was a 100% donor chimera, suggesting aGVHD.
However, the same patient and its donor had HLA-C*06:02, indicating a high risk for TMP/
SMX induced TEN. Both patients were managed in a burn unit, where steroids were tapered
down, and tumor necrosis factor (TNF)-alpha inhibitor therapy was initiated. Infliximab was
used in one patient based on its rapid onset of action. The second patient received etanercept
followed by intravenous immunoglobulin. Etanercept was selected based on its potential to
block not only TNF-alpha but also lymphotoxin-alpha, which has been implicated in the
pathogenesis of GVHD. Skin lesions resolved in both patients and both remain alive. While
these cases illustrate the need for better diagnostic techniques that will allow differentiation
between of TEN and aGVHD, they support the use of TNF-alpha inhibitors as an effective
therapeutic option for these patients.
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Epidermal activation of p38 MAPK is essential for the induction of IL-17-
producing cells and psoriasis-like dermatitis

K Sakurai1, T Dainichi1, R Matsumoto1, Y Nakano2 and K Kabashima1 1 Department of
Dermatology, Kyoto University, Kyoto, Japan and 2 Department of Dermatology, Kyoto
University, Osaka, Japan
It has been well known that external stresses to the epidermis can induce psoriasis in pre-
disposed individuals; however, a molecular cue, which is attributed to the epidermal stresses
and inherited tendencies, remains to be clarified. We previously reported that keratinocyte-
specific double knockout (DKO) of NF-kB p65 and c-Rel leads to develop psoriatic dermatitis
(J Immunol 2015) while the activation of p38 in keratinocytes of psoriasis was reported. We
therefore hypothesized that accidental activation of p38 in the epidermis by extrinsic stresses
and genetic tendencies might be a primary cue for the development of psoriasis. Firstly, we
discovered that p38 is activated in the p65/c-Rel DKO epidermis. Consistently, the treatment
with a p38 activator anisomycin rapidly induced the expression of IL-1, IL-6, and CXCL1 in
cultured keratinocytes from both mice and humans. In addition, daily topical treatment with
anisomycin to mouse ears induced a dose-dependent increase in the ear thickness, scaly
erythema with acanthosis, expression of the IL-23-IL-17 axis genes, and infiltration of neu-
trophils and IL-17+ T cells, all of which are key signatures in human psoriasis. Intriguingly, the
above anisomycin-induced responses were reduced in IL-17-deficient mice, and the treat-
ment with a p38a-specific inhibitor BIRB796 attenuated all these responses in cultured ker-
atinocytes and in mice treated with anisomycin. Moreover, the expression of inflammatory
mediators in the lesional specimens taken from psoriasis patients was reduced by BIRB796 in
an organ culture assay. Taken together, our findings suggest that the epidermal activation of
p38 is a key molecular event to induce the IL-23-IL-17 axis in psoriasis, and we propose the
new theory for the topical treatment.
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Skin cytochrome P450 dependent activation of creosol (C) to a complete
antigen

L Huth1, E Moss2, C Skazik1, S Huth1, J Lepoittevin2, J Baron1 and H Merk1 1 Dept. of
Dermatology & Allergology, RWTH Aachen University, Germany, Aachen, Germany and 2
Institut de Dermatochimie, Université de Strasbourg, Strassburg, France
Fragrances are common contact sensitizers, many of which are prohaptens that undergo
metabolic activation to a reactive hapten needed to produce a complete antigen. The cuta-
neous metabolom of the fragrance C was analyzed by HR-MAS NMR (High-Resolution Magic
Angle Spinning Nuclear Magnetic Resonance) following its topical application to a 3D hu-
man skin equivalent. Identified metabolites of C were 1,2 benzoquinone-hapten-protein-
adduct, another up to now unidentified hapten-protein-adduct and formaldehyde by deme-
thylation of C. To clarify the role of cutaneous CYPs we used a modified KeratinoSens�assay.
The addition of single CYP cocktails or CYP-containing microsomes for prohapten bio-
activation is highly cytotoxic. This has led to the use of rat liver cytosol whose CYPs differ
from those present in human skin .We spiked rat liver cytosol with human cutaneous CYPs
and measured the activation of NRF2 in KeratinoSens� by the Luciferase assay and cyto-
toxicity by the MTT-assay. Cinnamic aldehyde served as a positive control since it does not
require metabolic activation and SDS was used as an irritant control. Addition of C to the
mixture of cytosol-human cutaneous CYPs strongly activated NRF2. Heat inactivated mixtures
and preparations containing cytosol alone showed no reactivity. Thus C is a prohapten that
undergoes metabolic activation to hapten-protein adducts catalyzed by CYP-isoenzymes
present in human skin.
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Regression of diffuse B-cell lymphoma of the leg with intralesional gentian
violet

S Rao, R Morris, Z Rice and JL Arbiser Emory University School of Medicine, Atlanta, GA
In this case report, we present an 84-year-old patient of Diffuse B-cell lymphoma of the leg
who was treated with intralesional Gentian Violet as she was judged to be too medically
fragile for conventional chemotherapy due to advanced age and multiple serious comor-
bidities. Gentian Violet is an over the counter drug with over a century of use in humans. Our
laboratory has discovered that Gentian Violet is an inhibitor of NADPH oxidases, an enzyme
family that converts molecular oxygen to superoxide and hydrogen peroxide. Tumors in many
different anatomic sites have high levels of these enzymes, which promote tumor growth by
oxidizing tumor suppressor genes including PTEN, Ik-B, and p53, among others. Tumors that
use this signaling pathway have been termed reactive oxygen driven tumors, and include
melanomas, glioblastomas, and likely many lymphomas as well. Diffuse B-cell lymphoma is
a high-grade Non-Hodgkin’s lymphoma and often presents on the leg. We present a case of
an elderly woman whose cutaneous lymphoma responded to a single application of Gentian
Violet. Immunohistochemistry of the lesion before application of Gentian Violet revealed a
sparse T cell infiltrate. T cell infiltrates into the tumors have been found to be important
prognostic factors in terms of response to novel immunotherapies, including checkpoint
blockade. It is thus possible that the addition of Gentian Violet potentiated an immune
response to the tumor. Her tumor appeared negative (wild type) for p53 and also had very
little staining for PD-L1. In this particular case, we cannot predict whether the patient has a
long lasting response. However, we judged this patient to be too fragile for the conventional
therapies and found regression with intralesional Gentian Violet. This old-new agent deserves
further evaluation in human lymphoma, as well as novel agents that can be given systemi-
cally.
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MicroRNA based classifiers in diagnosis and prognosis of cutaneous T cell
lymphoma

B Wang1, X Shen1 and J Zheng2 1 Shanghai Ruijin Hospital, Shanghai, China and 2 Rui Jin
Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai, China
Cutaneous T cell lymphoma (CTCL) has a clinical and histological resemblance to the benign
inflammatory dermatosis (BID), thus proven difficult to diagnose especially at the early stage
of CTCL. We aimed to identify microRNA classifiers to facilitate diagnosis and predict
prognosis of CTCLs. In Ruijin Hospital Cutaneous Lymphoma clinic, we recruited 228 pa-
tients from 1980 to 2016 with a average follow-up time of 113 months. Unbiased cross-
platform miRNA microarrays identified 9 miRNAs whose expressions were significantly
altered in CTCL lesions compared with benign inflammatory dermatosis. Subsequent training
phase and test phase revealed a diagnostic classifier based on the expression of miR-130b,
miR-142-3p, miR-155, miR-200b and miR-203. This classifier provided a high diagnostic
value of CTCLs (AUC¼0.989 and 0.966 for training and test set, respectively). We then use
the miRNA expression data to retrospectively access whether there is a miRNA signature
associated with overall survival (OS) in CTCLs. We then generated a prognostic classifier
based on miR-155 and miR-200b expression levels that can predict overall survival of CTCL
patients. Our ongoing study shows that miRNA signatures and classifiers have great potentials
as powerful, convenient and cost-effective tools to improve our current diagnosis of CTCLs
and to predict disease outcome. Further studies on these miRNAs can elucidate their roles in
CTCL biology and guide clinical therapies accordingly.
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Immune dysregulation in morphea

1 1 2 1
N Malviya , N Cyrus , J Turner and H Jacobe 1 University of Texas Southwestern Medical
Center, Dallas, TX and 2 Baylor Institute for Immunology Research, Dallas, TX
Background: Morphea, a disorder that may produce devastating cosmetic and functional
impairment, is characterized by active inflammatory lesions followed by sclerosis in the skin
and soft tissue. The molecular underpinnings of morphea are poorly understood, limiting
development of targeted therapies. Objective: To use gene expression profiling to charac-
terize and compare dysregulated immune pathways in active and inactive morphea. Methods:
Case control study of whole skin specimens from 37 morphea patients (including 29 lesional
and 17 site matched non-lesional skin taken from inflammatory and sclerotic lesions).
Transcriptional profiling was performed on Illumina HT12 gene chips using standard
methods. DEG were identified at a cut off of FC >1.5 and FDR Results: The top upregulated
pathways in samples from the inflammatory border were interferon signaling, antigen pre-
senting pathway, and pattern recognition receptors; while in sclerotic samples OX40,
leukocyte extravasation, and hepatic fibrosis/hepatic stellate cell activation predominated.
CXCL9 was noted to be upregulated 30.6 fold in inflammatory lesions compared to unaf-
fected and 1.61 fold (p¼.0006) in sclerotic lesions. CXCL10 was upregulated 18.7 fold in
inflammatory lesions and 10.4 fold (p¼.004) Conclusions: Interferon and inflammatory
pathways predominate in all morphea lesions, while a proliferative profile (TGF beta) is
present in a minority of sclerotic lesions. CXCL9 and CXCL10 are upregulated in all morphea
lesions, with the greatest upregulation seen in inflammatory lesions. This can aid in the
characterization of morphea subsets, which may then lead to more targeted therapeutic
strategies.
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PD-L1 expression is a positive prognostic factor in cutaneous angiosarcoma

A Otsuka1, Y Honda1, S Ono2 and K Kabashima1 1 Department of Dermatology, Kyoto
University, Kyoto, Japan and 2 Kyoto University, Kyoto, Japan
Cutaneous angiosarcoma (CAS) is a malignant sarcomawith poor prognosis. Programmed cell
death-1 (PD-1)/programmed cell death-1 ligand-1 (PD-L1) expression reflects antitumor im-
munity, and is associated with patient prognosis in various cancers. The purpose of this study
is to investigate the relationship between PD-1/PD-L1 expression and CAS prognosis. CAS-
cases (n ¼ 106) were immunohistochemically studied for PD-L1 and PD-1 expression, and
the correlation with patient prognosis was analyzed. PD-L1 expression was assessed by flow
cytometry on three CAS cell lines with or without IFN-g stimulation. A total of 30.2% of
patients’ samples were positive for PD-L1, and 17.9% showed a high infiltration of PD-1-
positive cells. Univariate analysis showed a significant relationship between a high infiltration
of PD-1 positive cells with tumor site PD-L1 expression and favorable survival in stage 1
patients (p ¼ 0.014, log-rank test). Multivariable Cox-proportional hazard regression analysis
also showed that patients with a high infiltration of PD-1 positive cells with tumor site PD-L1
expression were more likely to have favorable survival, after adjustment with possible con-
founders. Immunofluorescence staining of CAS samples revealed that PD-L1-positive cells
were adjacent to PD-1-positive cells and/or tumor stroma with high IFN-g expression. In vitro
stimulation with IFN-g increased PD-L1 expression in two out of three established CAS cell
lines. Our results suggest that PD-1/PD-L1 expression is related to CAS progression, and the
treatment with anti-PD-1 antibodies could be a new therapeutic option for CAS.
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Loss of Langerhans cells in scar lesion of lichen planopilaris is due to
diminished active TGF-b caused by downregulation of integrin avb6 in the
epidermal keratinocytes

M Kinoshita1, Y Ogawa1, T Kawamura1 and S Shimada2 1 Department of Dermatology,
University of Yamanashi, Yamanashi, Japan and 2 University of Yamanashi, Yamanashi,
Japan
Lichen planopilaris (LPP) is one of scarring alopecias that is characterized by chronic lym-
phocytic inflammation around the hair follicle and subsequent hair loss and scar formation.
Langerhans cells (LCs) are absent in the epidermis of scar of LPP. However, the underlying
mechanism of LC loss and the involvement of LC loss in the pathogenesis of LPP are still
unknown. The purpose of this study is to investigate the alteration of expression of proteins
that are associated with LC development and maintenance such as TGF-b, IL-34, BMP-7,
integrin (ITG) avb6 and ITG avb8 using skin samples from two LPP patients by immuno-
histochemistry. LCs were diminished in LPP scar epidermis, but not LPP folliculitis epidermis.
The expression of TGF-b, IL-34, BMP7, and ITG avb8 was not also altered, whereas ITG avb6
was apparently dwonregulated in LPP scar epidermis. ITG avb6 is crucial for the maintenance
of epidermal LCs by facilitating the processing of inactive LAP TGF-b derived from LCs into
active TGF-b. The number of LCs in the epidermis was comparable in DLE, whereas it was
upregulated in hypertrophic scar and keloid compared with normal epidermis. Furthermore,
the expression of ITG avb6 in the epidermis was comparable in these scar diseases compared
with normal epidermis. These data suggested that loss of LCs is specific for LPP among scar
formation diseases and the downregulation of ITG avb6 in scar epidermis may be one of
causes of LC loss.
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Establishing and validating an ichthyosis severity index

1 2 2 1 1 1
N Marukian , Y Deng , G Gan , I Ren , W Thermidor , B Craiglow , LM Milstone1 and
K Choate1 1 Yale School of Medicine, New Haven, CT and 2 Yale School of Public Health,
New Haven, CT
Ichthyoses comprise a heterogeneous group of disorders, characterized by the presence of
hyperkeratosis, as well as a variable degree of erythema. A reliable method of assessing the
clinical severity of ichthyosis is critical to evaluating the efficacy of new treatments and
grading the severity of ichthyosis due to mutations in different genes. Although prior studies
have used visual scales to measure ichthyosis severity, to date no widely-accepted index
exists. We developed a photographic severity index that improved on existing measures by
providing 1) clear written descriptions of the features characteristic of each level of severity 2)
visual standards for 4 different body sites, and 3) two different sets of hyperkeratosis standards
to account for different types of scale. We utilized photographic standards representing se-
verities from 0 (normal skin) to 4 (most severely affected) for hyperkeratosis and erythema. We
designed a prospective study to evaluate the reliability of the instrument using two different
settings: one that utilized scoring of 60 test photographs by 10 dermatologists and one with
in-person evaluations of 85 subjects by 12 dermatologists at the F.I.R.S.T. family conference.
Our rigorous validation process revealed high reliability and reproducibility for both hyper-
keratosis and erythema, as well as the combined scores, with Intra-class Correlation Co-
efficients (ICCs) consistently near or greater than 0.7. Our analysis also indicates that to
reliably capture all aspects of the index, it is essential that evaluations be performed in
person, a critical finding for the study design of clinical trials. We have designed and vali-
dated a standardized method of assessing ichthyosis severity, which has the potential to
advance research in this rare group of disorders.
S50 Journal of Investigative Dermatology (2017), Volume 137
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Successful treatment of pemphigus vulgaris with ofatumumab

1 2
CT Richardson and AP Pentland 1 University of Rochester, Rochester, NY and 2 University
of Rochester Medical Center, Rochester, NY
Rituximab is an anti-CD20 chimeric monoclonal antibody that is very effective in treating
patients with pemphigus vulgaris (PV). One potential complication is the development of
human anti-chimeric antibodies (HACA), which occurs infrequently in patients with PV.
Development of HACA leads to treatment failure and can be associated with a serum sick-
ness-like reaction. Ofatumumab is a second-generation anti-CD20 monoclonal antibody. In
contrast to rituximab, ofatumumab is fully human and targets a distinct portion of CD20.
Ofatumumab is approved for use in chronic lymphocytic leukemia and is under investigation
for the treatment of several other conditions, including pemphigus vulgaris. There are
currently no published case reports of successful treatment of PV with ofatumumab.We report
a case of a patient with pemphigus vulgaris successfully treated with ofatumumab after
developing human anti-chimeric antibodies to rituximab. The patient has severe PV and has
failed multiple therapeutic options, including topical steroids, topical tacrolimus, prednisone,
mycophenolate mofetil, IVIG and rituximab. The patient had a partial response to initial
treatment with rituximab, but developed a serum sickness-like reaction and additional
treatments were discontinued. After continued failure of other treatment modalities, rituximab
was again attempted. The patient had no clinical response and further investigation revealed
complete lack of B cell depletion, further evidence for the development of HACA in this
patient. Given the patient’s extensive disease, multiple treatment failures, and successful use
of ofatumumab in reported cases of patients with HACA to rituximab, a trial of ofatumumab
was started. The patient had a dramatic response after one dose, and has had continued
improvement until the present (seven months). Further investigation including clinical trials
may be warranted for the use of ofatumumab for the treatment of pemphigus vulgaris,
especially in the context of treatment failure with rituxumab.
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Rational design of combination therapy in cutaneous T-cell lymphoma using
an HDAC inhibitor and alkylating agent

C Patrone1, M Sanchez-Martin2, M Frattini3, A Ferrando2, T Palomero2 and LJ Geskin4 1
Columbia University College of Physicians and Surgeons, New York, NY, 2 Columbia
University Institute for Cancer Genetics, New York, NY, 3 Department of Medicine,
Columbia University Medical Center, New York, NY and 4 Department of Dermatology,
Columbia University Medical Center, New York, NY
Combination regimens are the mainstay of treatment for hematologic malignancies, but there
are currently no FDA-approved combination therapies for cutaneous T-cell lymphoma
(CTCL), and few combinations have been studied systematically in vitro. We hypothesize that
romidepsin, an HDAC inhibitor, allows a more open chromatin structure that can provide
better access to the alkylating effects of mechlorethamine in malignant T cells. We have
previously reported more than additive effects of romidepsin and mechlorethamine. Here, we
formally evaluated synergy of these two drugs by examining their combined effect in 4 CTCL
cell lines, SeAx, HH, Hut78, and Hut102, and 6 primary samples from patients with Sézary
Syndrome. Single-agent dose response curves were generated using the cell lines to deter-
mine the approximate IC50 for each drug at 24, 48, 72, and 96 hours. The cell lines were
treated at fixed ratios of the drugs using Chou and Talalay’s median effect method to calculate
isobolograms and combination indices (CI) to determine if the drugs are synergistic. Flow
cytometry for apoptosis and cell viability was also performed to characterize the combined
effects of the drug compared to single agents and controls. Our results showed synergism of
romidepsin and mechlorethamine in all 4 cell lines, and 5 of 6 patient samples showed
enhanced cytotoxic effects of the combination in malignant cells compared to single agents.
The synergistic effects of romidepsin and mechlorethamine in CTCL/Sézary Syndrome make a
strong argument to test this drug combination in clinical trials.
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IL-33 mediates the development of the tumor-promoting immune environment
in chronic inflammation

S Moradi Tuchayi1, T Cunningham1, K Ngo1, T Raissi1, A Ghebreselassie1, J Eliane2,
A Shaffer3, M Colonna3 and S Demehri4 1 Cutaneous Biology Research Center, Department
of Dermatology, MGH Cancer Center, Massachusetts General Hospital, Boston, MA, 2
Department of Pathology, Massachusetts General Hospital, Boston, MA, 3 Washington
University, St. Louis, MO and 4 Cutaneous Biology Research Center, Department of
Dermatology, MGH Cancer Center, Massachusetts General Hospital, Boston, MA
Chronic inflammation is a well-recognized cause of cancer; however, the exact mechanism of
this severe adverse event remains unclear. Herein, we demonstrate the prominent role of an
epithelial-derived cytokine, interleukin 33 (IL-33), in induction of cancer in chronic inflam-
matory skin diseases. We and others have previously shown that type 2 inflammation is the
common tumor-promoting immune environment in chronic inflammatory diseases including
chronic allergic contact dermatitis (ACD). Importantly, the acute phase of many of these
tumor-promoting inflammatory diseases is dominated by type 1 inflammation. We found that
IL-33, a known inducer of Type 2 immune response, was increased significantly during and
prior to the development of the tumor-promoting immune environment in chronic ACD.
Therefore, we investigated the effect of loss of IL-33 on transition from acute to chronic ACD.
IL-33 loss led to blunted T regulatory accumulation and markedly muted epidermal hyper-
plasia during the transitional phase. Next, we investigated the effect of loss of IL-33 in skin
tumorigenesis in chronic ACD and found IL-33 deficient mice to be significantly resistant to
skin cancer development (p ¼ 0.0003). We investigated carcinogenesis in the context of
lupus erythematosus, and found a similar pattern of IL-33 overexpression. Importantly,
increased expression of IL-33 was noted in squamous cell carcinoma and perilesional skin of
patients with chronic ACD and discoid lupus. These findings highlight the potential benefit of
blocking IL-33, as a novel therapeutic approach in prevention and treatment of skin cancer
and perhaps cancers of other organs that are associated with chronic inflammation.
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The economic impact of Ixekizumab versus Etanercept: A cost-effectiveness
analysis

J Udkoff1 and LF Eichenfield2 1 Medical School, and Pediatric and Adolescent Dermatology,
University of California, San Diego and Rady Children’s Hospital, La Jolla, CA and
2 University of California, San Diego and Rady Children’s Hospital, San Diego, CA
The UNCOVER comparative efficacy trials studied ixekizumab, an IL-17 inhibitor, and eta-
nercept, a TNF antagonist, in the treatment of plaque psoriasis. Ixekizumab’s superior efficacy
was demonstrated and the FDA approved its use every 2 weeks for 12 weeks followed by
every 4 weeks. We created a Markov cost-effectiveness model to compare ixekizumab every
2 and 4 weeks with biweekly etanercept followed by their FDA approved maintenance doses.
We calculated the costs (2016 US dollars), effectiveness in quality adjusted life years (QALY),
and incremental cost effectiveness ratios (ICER) from a societal perspective over 60 weeks.
Costs included biologic therapies and annual healthcare utilization. Ixekizumab every 4
weeks was more cost-effective than every 2 weeks (ICER¼ $3.42 million). Etanercept had
lower efficacy and greater costs than either ixekizumab algorithm (dominated). Costs were
$108604, $79922 and $101297 for etanercept and ixekizumab every 4 and 2 weeks
respectively. The effectiveness (QALY) was 0.825, 0.856 and 0.862 for etanercept and ixe-
kizumab every 4 and 2 weeks. Ixekizumab every 2 weeks’ incremental effectiveness over
every 4 weeks was 0.006 QALY and 0.031 QALY over etanercept. At a typical willingness to
pay (WTP) threshold of $150000, ixekizumab every 2 weeks was the most cost-effective
algorithm with a cost-per-dose of $197.83 (currently $4513.69). Based on this model ixeki-
zumab every 4 weeks was the most cost-effective algorithm at over 20-fold typical WTP
thresholds. Ixekizumab would require a >95% reduction in cost for ixekizumab every 2
weeks to be more cost-effective than every 4 weeks. In addition, data suggests that ixeki-
zumab every 4 weeks during the induction phase is only slightly less efficacious. Given
the high cost of biologic therapies, cost-effectiveness analysis may be useful in therapeutic
decision making.
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Bleach baths promote early induction of inflammatory pathway genes with no
effect on skin bacterial dysbiosis in AD subjects

SA Knowlden1, T Yoshida1, N Perez-Nazario2, CW Kwon1, A Grier2, SR Gill1, A De Bene-
detto1, J Thakar1 and LA Beck1 1 University of Rochester Medical Center, Rochester, NY and
2 University of Rochester, Rochester, NY
We have previously shown that bleach baths (BB) improve disease severity and skin barrier
function (TEWL) in adult AD subjects colonized with S. aureus (SA). Herein, we report effects
of BB on skin microbiome, SA abundance and skin transcriptome in the same cohort. AD and
nonatopic controls (NA) were instructed to take two BB (0.005% NaClO, 5-10 min) per wk for
12 wks. Skin swabs and biopsies were taken from nonlesional (NL) sites before BB (T0), as
well as after 1 wk (T1) and 12 wks (T12) of BB. Microbiome analysis revealed expected
differences between AD (n¼13) and NA (n¼5) subjects at T0, but BB did not significantly alter
microbial diversity or distribution by T12. SA abundance (nuc qPCR) also remained un-
changed at T1 (n¼4 AD) and T12 (n¼15 AD, n¼5 NA). The most notable changes in the
transcriptome were seen at T1. RNA-seq identified 706 differentially expressed genes (DEGs)
in T0 vs T1 (n¼4 AD) [FC>1.5, q < 0.05]. The top 5 DEGs were S100A8/A9, HK3, FCGR3A &
SERPINA1 (all[). Inflammatory pathways represented 18 of 21 pathways identified from
upregulated DEGS in T1 vs T0 (q < 0.05). Analysis of T0 vs T12 (n¼7 AD) revealed 5 sig-
nificant DEGs (HEPHL1, KRT34, KRT38, KRT40 & PADI3), of which the latter 4 are
epidermal-derived. These changes were not observed in NA subjects (n¼3). Our data suggests
that BB do not significantly alter the skin microbiome or SA abundance in AD subjects, but
rather, they induce early activation of inflammatory pathways followed by later changes in
epidermal genes, which may contribute to the barrier improvements we have observed.
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Hidradenitis suppurativa lesions contain biologically active IPGM and
abnormal epidermal stem cell populations

A Nelson1, Z Cong1, C Chung1 and F Danby2 1 Penn State University College of Medicine,
Hershey, PA and 2 Geisel School of Medicine at Dartmouth, Hanover, NH
Hidradenitis suppurativa (HS) is a chronic, debilitating inflammatory disorder of the folli-
culopilosebaceous unit (FPSU) with basic research being key to understanding its complex
etiology and potential preventive pathways. Medical management is complex, with interre-
lated therapies but no single effective treatment. For severe cases, surgical management of
lesions by “deroofing” or wide excision is helpful. These lesions often contain a deep,
invasive proliferative gelatinous mass (IPGM), the origin and function of which is unknown.
We investigated the presence or absence of immune cells, epidermal and dermal stem cells,
and keratin expression within IPGM, epidermal and dermal compartments as well as overall
tissue architecture within HS lesions and normal skin. The IPGM is “biologically active” with
strong Ki67+ and nuclear NFkB+ expression with a collection of mucins, immune cells and
keratin-containing cells. Abnormal localization of K14+ and K15+ cells within the deep
dermis and inflammatory infiltrate was found in HS lesions but not normal skin. These
findings help us understand how IPGM and potential stem cells, may contribute to the ex-
acerbations and the chronicity of the disease and may support the complete removal of IPGM
during surgical intervention.
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RNA-seq profiling highlights the robust inflammation and Th17-skewing of the
non-lesional Asian atopic dermatitis phenotype

H Wen1, K Malik1, S Noda2, B Ungar1, M Suprun1, S Nakajima3, T Honda4, H Lee5, M
Suarez-Farinas1, JG Krueger2, K Kabashima4, K Lee6 and E Guttman-Yassky1 1 Icahn School of
Medicine, NY, NY, 2 Rockefeller Univ., NY, NY, 3 Kyoto Univ., Kyoto, Japan, 4 Depart-
ment of Dermatology, Kyoto Univ., Kyoto, Japan, 5 Yonsei Univ., Seoul, Republic of Korea
and 6 Yonsei University College of Medicine, Seoul, Republic of Korea
Atopic dermatitis (AD) is a heterogeneous disease with Th2/Th22 activation and epidermal
alterations. It is highly prevalent in Asia, with some differences reported between Asians and
European Americans (EA). To establish pathogenic differences among these AD populations
and develop personalized therapies for AD, a global head-to-head comparison is needed. We
performed RNA-seq on lesional and nonlesional skin of 21 Asian and 13 EA AD patients with
severe AD, and respective controls (Asian n¼10; EA n¼6). Asian and EA lesional skin shared
dysregulation of key Th2 (CCL17/18), and epidermal barrier (claudin 8) measures, suggesting
preservation of disease phenotype. While Asian lesions showed significantly higher T-cell
activation (ICOS, CCR7), and Th17/Th22-skewing, particularly impressive differences were
seen in nonlesional Asian vs EA tissues. These included greater and significant Th2 (IL-4R, IL-
13) up-regulation and robust Th17/Th22 (S100A7/8, LCN2) activation. Dysregulated
expression of epidermal measures characteristic to psoriasis (LCE3E/D, KLK7) was observed in
Asians, while greater down-regulation of differentiation (LOR, FLG) and lipid (ELOVL3)
products was seen in EA tissues. Our RNA-seq profiling characterized Asian AD as a distinct
phenotype, with stronger inflammation, Th2 and Th17-polarization in nonlesional skin,
blending psoriasis and AD fingerprints. These data possibly provides rationale for systemic
treatments to target underlying Th2 and Th17/Th22 activation in nonlesional Asian AD skin.
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Gentamicin therapy induced functional type VII collagen in recessive
dystrophic epidermolysis bullosa patients harboring nonsense mutations

M Chen1, J Cogan1, Y Hou1, D Keene2 and D Woodley1 1 University of Southern California,
Los Angeles, CA and 2 Shriners Hospital for Children, Portland, OR
Recessive dystrophic epidermolysis bullosa (RDEB) is an incurable, life-threatening disease
caused by mutations in COL7A1 that encodes for type VII collagen (C7), the major compo-
nent of anchoring fibrils (AFs). Approximately 30% of COL7A1 mutations are nonsense
mutations leading to premature termination codons (PTC). We showed previously that ami-
noglycosides such as gentamicin readily induced PTC read-through and produced functional
C7 in RDEB cells with nonsense mutations. In the study herein, we performed a double-blind,
placebo controlled, clinical trial in 5 RDEB patients with nonsense mutations to determine if
topical or intradermal gentamicin could induce new C7 and AFs. Equal sized, open, erosive
Test Sites received topical gentamicin 0.1% ointment or placebo for 14 days. Intact skin Test
Sites received intradermal injections of gentamicin or placebo on days 1 and 2. Skin biopsies
were examined before and at one and three months after treatment for the expression of C7
and AFs. Wounds were evaluated using standardized photographs taken before and at one
and three months after treatment. With either mode of administration, there were no unto-
ward side effects, and the gentamicin treated Test Sites exhibited newly created, correctly
localized C7 and AFs at the dermal-epidermal junction of the patients’ skin. The expression of
newly created C7 varied between 20% and 165% of that of normal human skin and persisted
for at least 3 months. Topical gentamicin corrected dermal-epidermal separation, improved
wound closure and reduced new blister formation. Induction of new C7 did not generate anti-
C7 autoantibodies in the patients’ blood or skin. In summary, topical and intradermal
gentamicin suppress nonsense mutations in RDEB patients and create new C7 and AFs.
Gentamicin therapy may provide a novel, low cost, non-invasive, readily available therapy for
30% of RDEB patients.
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Guselkumab attenuates disease- and mechanism-related biomarkers in
patients with moderate-to-severe plaque psoriasis

PJ Branigan1, X Liu2, Y Chen2, K Ma1, B Scott1, P McGovern2, E Munoz-Elias2 and K
Campbell1 1 Janssen R&D, Spring House, PA and 2 Janssen R&D, La Jolla, CA
Psoriasis (PsO) is an inflammatory autoimmune disease characterized by IL-23-driven
adaptive Tc17 and Th17 responses. In patients (pts) with PsO, IL-17A, IL-22, and markers
associated with the IL-23/Th17 pathway are elevated in skin lesions and serum. Guselkumab
(GUS) is a fully human IgG1l monoclonal antibody that binds selectively to human IL-23.
VOYAGE 1 is a Phase 3 study that evaluated the efficacy of GUS for the treatment of pts with
moderate-to-severe plaque-type PsO compared with adalimumab, a TNFa inhibitor. Blood
samples were collected to determine the pharmacodynamic responses of treatment with
GUS. Serum was assessed from a subset of pts (n ¼ 40 per arm) at baseline and at 4, 24, and
48 weeks post-treatment, and levels of IL-17A, IL-17F, IL-22, IL-23, CCL4, CCL22 and CXCL8
were measured. Skin samples were collected in a subset of pts for transcriptional profiling.
GUS achieved rapid and significant reductions in serum IL-17A, IL-17F, and IL-22 levels by
week 4 that were maintained through weeks 24 and 48 versus baseline (P � 0.001).
Compared with adalimumab, GUS showed significantly greater reduction of IL-17A and IL-22
at week 48, and IL-17F at weeks 4, 24 and 48 (P � 0.05 all comparisons). CCL4 was
decreased by adalimumab but not GUS. GUS reduced expression of IL-23/Th17 pathway
genes and PsO-associated gene expression profiles in skin at weeks 4, 24, and 48. These
observations demonstrated the ability of GUS to reduce disease- and mechanism-related
biomarkers in PsO and that blockade of IL-23 in PsO has a greater impact on effector cy-
tokines and transcriptional profiles associated with the IL-23/Th17 axis compared to blockade
of TNFa. These results are consistent with the selective mechanism of action of GUS targeting
the IL-23/Th17 axis and the clinical benefit observed with GUS treatment.
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Increased population of myeloid dendritic cells and upregulated gene
expression of TNF a is associated with poor response to hydroxychloroquine In
cutaneous lupus

M Zeidi, H Kim and V Werth Department of Dermatology, University of Pennsylvania,
Philadelphia, PA
Although antimalarials are the primary treatment for cutaneous lupus erythematosus (CLE),
not all patients are equally responsive, and the mode of action is still not completely un-
derstood. We hypothesized different inflammatory cell population and cytokine profiles in
lesional CLE skin could affect the antimalarial responsiveness, and hydroxychloroquine
(HCQ) and quinacrine (QC) differentially suppress inflammatory cytokines. The patients were
grouped according to their response to antimalarials (HCQ group vs HCQ+QC group). Skin
biopsies of CLE patients (16 SCLE, 23 DLE) were immunohistochemically studied for the
presence of pDCs, mDCs, neutrophils, and macrophages. The number of mDCs was signif-
icantly higher (p¼0.0106) in HCQ+QC group compared to HCQ group. RNA extracted from
skin samples from 21 CLE patients were analyzed by qRT-PCR for gene expression of type I
IFN signature genes and TNFa. Type I IFN signatures were significantly upregulated in the
HCQ group compared to the HCQ+QC group (LYE p¼0.0037; OAS1 p¼0.0002; OASL
p¼0.0067; ISG15 p¼0.01; and MX1 p¼0.0083), while TNFa levels were significantly higher
in the HCQ+QC group (p¼0.003). The suppressive effects of antimalarials on TLR-mediated
production of inflammatory cytokines and NF-kB phosphorylation were evaluated by ELISA
and western blot, respectively. QC reduced the production of TNFa and IL-6 more profoundly
compared to HCQ, while both QC and HCQ inhibited IFNa production from TLR3-, TLR7-,
and TLR8-stimulated PBMCs isolated from CLE patients. QC also suppressed phospho-NF-kB
p65 more than HCQ. In conclusion, increased numbers of mDCs with higher TNFa
expression might attribute to the refractoriness to HCQ and a better response to QC. Dif-
ferential suppression of inflammatory cytokine by HCQ and QC could also affect antimalarial
response in CLE patients.
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A randomized, double-blind, placebo-controlled crossover trial of
levocarnitine for vismodegib-associated muscle spasms (NCT1893892)

JGD Cannon1, DC Tran2, S Li3 and AL S Chang2 1 Stanford School of Medicine, Palo Alto, CA,
2 Stanford, Redwood City, CA and 3 Stanford University School of Medicine, Stanford, CA
Smoothened inhibitors have recently been approved by the United States FDA for advanced
basal cell carcinomas (BCC), but there are no controlled studies on optimal management of
side effects. The most common side effect, muscle spasms, can be debilitating, and lead to
drug discontinuation despite tumor response. Hypotheses: Oral supplementation with levo-
carnitine can reduce the quantity and severity of vismodegib-induced muscle spasms
compared to placebo. Methods: IRB approved, proof-of-principle, randomized, double-blind,
crossover trial of levocarnitine (495 mg twice daily) in adults taking stable doses of vismo-
degib for BCC, who experience at least 1 muscle spasm per day, and meet all enrollment
criteria (NCT1893892). Number and severity of muscle spasms and impact on activities of
daily living were ascertained using self-reported participant responses to questionnaires prior
to and after 4 weeks of either levocarnitine or placebo. Results: Significant decrease in muscle
spasm frequency were observed while on levocarnitine (-27% muscle spasms number)
compared to placebo (+107%) (p < 0.05) in 8 evaluable participants. There was no significant
difference in severity of muscle spasms while on levocarnitine versus placebo. There were
significant decreases in number of body regions affected by muscle spasms while on levo-
carnitine (-1.13 regions affected) compared to placebo (+0.38) (p < 0.01). In activities of daily
living, participants reported significantly improved driving uninterrupted by muscle spasms
compared to placebo (mean Likert score 0.25 vs. 1.75 of effect of spasms on driving,
respectively) (p < 0.05). There was a single adverse event of reversible grade 3 hypersomnia
during levocarnitine usage. All other adverse events were grade 1 and 2. Conclusion: This
data suggests that oral levocarnitine warrants further investigation for Smoothened inhibitor-
associated muscle spasms in larger, multicenter studies.
www.jidonline.org S51
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TYK2/JAK1 inhibition with PF-06700841 rapidly attenuates IL23/IL17
pathway genes and reverses the molecular phenotype in psoriasis

M Suarez-Farinas1, K Page2, W Zhang3, M Suprun1, J Fuentes-Duculan4, X Li4, M Whitley2,
J Clark2, JG Krueger4 and E Peeva2 1 Icahn School of Medicine, New York, NY, 2 Pfizer,
Cambridge, MA, 3 Rockefeller University, Cambridge, MA and 4 The Rockefeller University,
New York, NY
PF-06700841 (PF-841), is a selective TYK2/JAK1 kinase inhibitor, that reduces IL-23 expression
and directly attenuates IL-23 signaling via TYK2. 30 patients were randomized to receive 30mg
or 100mg doses of PF-841 or placebo daily for 4 weeks (wks) in the PF-841 phase 1 clinical
study (NCT02310750). Skin biopsies were collected at baseline and wks 2 & 4 and analyzed by
RTPCR and gene arrays. Expression of IL17A and IL17F genes significantly decreased by wk2
(FC¼5.1, FC¼3.2) and wk4 (FC¼36, FC¼104) in the 100mg dose group. Decreases in IL23/p19
(FC¼2.4) and IL12/IL23p40 (FC¼16) were observed as early as wk2 with further decreases in
p40 (FC¼182) at wk4. The top treatment-responsive genes (DEG, FC>2, FDR < 0.05) after 4
wks included IL12/23p40, KRT16, IL-17 pathway genes (S100A7A, A9, A12, IL19, IL36G), IFN-
related genes (CXCL1,9,10, IFI27), and granzyme b. The effect of PF-841 on psoriasis-relevant
pathways was assessed using gene set variation analysis. At wk4, up-regulated genes in the
psoriasis phenotype, defined by the Meta-Analysis Derived psoriasis transcriptome, improved
by 110% (100mg) and 73.5% (30mg) with reference to non-lesional skin, with similar
improvement for down-regulated genes, effectively normalizing expression. A dose dependent
response was also observed in genes up-regulated by IL-17 stimulation of keratinocytes (127%,
75%), or reconstructed human epidermis (114%, 77%) and genes associated with Super-En-
hancers of Th17 (134%, 84%), Th1(142%, 86%) and Th2 (149%, 80%) cells for 100mg and
30mg dose respectively. In contrast placebo treatment failed to significantly modulate these
pathways. These results suggest that targeting TYK2 and JAK1 kinases with PF-841 induces a
rapid attenuation of the IL-23/Type 17 T-cell axis that is critical in psoriasis pathogenesis along
with full suppression of the disease-defining molecular phenotype.
S52 Journal of Investigative Dermatology (2017), Volume 137
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Collagent tripeptide may modulate inflammation in atopic dermatitis

1 1 1 2 2 1
A Hakuta , Y Yamaguchi , T Okawa , Y Sakai , S Yamamoto and M Aihara 1 Yokohama
City University Graduate School of Medicine, Yokohama, Japan and 2 Central Research
Institute, Jellice Co., Ltd., Sendai, Japan
Purpose: Collagen tripeptide (CTP) is a collagen fraction that is known to have various bio-
logical effects. Previously we reported CTP improved dryness and pruritus in a dry skin model
in mice. In this study, we examined the effects of CTP for inflammation in atopic dermatitis
(AD). Methods: Levels of cytokines/chemokines were evaluated in normal human epidermal
keratinocytes (NHEKs) in the presence or absence of CTP under AD-like inflammation by
qPCR, ELISA, and Immunoblotting. To examine the functional effect of CTP, a migration assay
was performed using the supernatants of cultured NHEKs with CTP. The signaling pathway on
inhibitory activity of CTP was also determined. Additionally, we conducted a clinical trial for
17 AD patients, who were randomly assigned to take daily either 3.9g of CTP or normal
collagen peptide (CP) for 12 weeks. SCORAD, hydration, and TEWL were evaluated at the
start, week 8 and 12. The levels of eosinophil counts, total IgE, LDH, and TARC in blood
samples at week 12 were compared with those at the start. Results: mRNA and protein levels
of TARC and TSLP were significantly inhibited by CTP in NHEKs stimulated with TNF-a/IFN-g
and IL-13. Supernatants gained from CTP-treated NHEKs inhibited cell migration. STAT1
phosphorylation was obviously reduced by CTP. In the clinical trial, 13 (7 for CTP, 6 for CP)
patients finalized this study. Significant reductions of SCORAD score and TARC level were
observed in CTP group at week 12. The partial improvement in TEWL was also seen in CTP
group. Conclusion: CTP may modulate AD inflammation.
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Decrease in serum levels of pro-inflammatory cytokines and increase in
frequency of peripheral MDSCs in response to GMA

M Sakanoue, Y Higashi and T Kanekura Department of Dermatology Kagoshima University
Graduate School of Medical and Dental Sciences, Kagoshima, Japan
Background: Granulocyte and monocyte adsorption apheresis (GMA) is an extracorporeal
apheresis instrument designed to remove pathogenic myeloid lineage cells. Our previous
clinical studies on the efficacy of GMA for various neutrophilic dermatoses and related
arthropathy attributable to activated granulocytes yielded excellent results. Pro-inflammatory
cytokines play a pivotal role in the pathogenesis of these disorders. Myeloid-derived sup-
pressor cells (MDSCs) are a heterogeneous population comprising cells at several stages of
myeloid lineage differentiation which differentiate to macrophages, neutrophils, and den-
dritic cells. MDSCs possess strong immunosuppressive and anti-inflammatory properties.
Objective: The purpose of this study is to investigate the effects of GMA on cytokines pro-
duction and MDSCs induction. Methods: We compared the serum levels of various inflam-
matory cytokines and related factors and frequency of monocytic and granulocytic MDSCs in
the peripheral blood before and after GMA treatment. Cytokines were measured by ELISA in
38 patients and MDSC frequency was analyzed by FACS in 8 patients. Fluorochrome-labeled
antibodies against CD33, CD11b, HLA-DR, CD14, and VEGF1 were used to detect MDSCs.
Results: Serum levels of inflammatory factors, IL-2Ra (P ¼ 0.030), IL-8 (P ¼ 0.018), and MIF (P
¼ 0.0002), were significantly decreased in response to GMA. Both monocytic and granulo-
cytic MDSCs were increased by GMA, especially monocytic MDSCs showed significant in-
crease after GMA (P < 0.05). Conclusion: The rationale of the clinical effectiveness of GMA
might be the inhibition of pro-inflammatory cytokines and related factors and the induction of
anti-inflammatory MDSCs.
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Platelet-rich plasma potentiates the improvement of acne scar in fractional
laser treatment by the increase of fibrogenetic and anti-inflammatory reaction

J Moon1, S Min2, J Yoon2, S Park3, H Kwon4 and D Suh1 1 Department of Dermatology, Seoul
National University College of Medicine, Acne and Rosacea Research Laboratory, Seoul
National University Hospital, Seoul, Republic of Korea, 2 Acne and Rosacea Research
Laboratory, Seoul National University Hospital, Seoul, Republic of Korea, 3 Gyeryongdae
Military Hospital, Seoul, Republic of Korea and 4 Oaro Dermatology Clinic, Seoul, Republic
of Korea
This study was conducted to investigate the molecular mechanism of increased clinical ef-
ficacy of platelet-rich plasma (PRP) when combined with fractional laser treatment for treating
acne scars. Subjects with acne scars were treated by fractional CO2 laser therapy given with
and without co-administration of PRP. Skin biopsy specimens were obtained at baseline, 1, 3,
7 and 28 days for investigation of molecular profiles by PRP treatment. The PRP treatment
increased clinical efficacy with decreased severity of adverse effects such as erythema,
swelling and oozing. Productions of TGFb1 and TGFb3 proteins as well as transcription of
TGFb 1, TGFb 3 and collagen I mRNA were more highly elevated on the PRP-treated side of
the face compared to the control side. Furthermore, PRP-treated side showed significant
increase of c-myc, TIMP and HGF expression. Experimental fibroblast culture model was also
used. PRP administration after laser irradiation increased expressions of p-Akt, TGFb1,
TGFb3, b-catenin, collagen I and collagen III and decreased those of IL-1b, c-Fos, MMP2 and
MMP9 in both dose-dependent and time-dependent manner in fibroblast. Taken together with
human study results and the data from cultured fibroblast, we suggest that PRP treatment
increased fibrogenetic molecules and decreased inflammatory reaction induced by fractional
CO2 laser for acne scar.
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Dermatologic toxicities associated with chronic gamma-secretase inhibitor
treatment for desmoid tumor

T Woodring1, G O’Sullivan-Coyne2, A Chen3 and H Kong1 1 NIH, Bethesda, MD, 2 Early
Clinical Trials Developmental Program, NCI, NIH, Bethesda, MD and 3 Early Clinical Trials
Developmental Program, DCTD, NCI, NIH, Bethesda, MD
In trials of anti-neoplastic targeted therapies, adverse dermatologic events present unique
opportunities to investigate mechanisms underlying skin toxicities. Dermatology evaluated
skin toxicities in 7 of 17 patients with desmoid tumors/aggressive fibromatosis (rare mesen-
chymal neoplasms) in a phase II trial of gamma-secretase inhibitor PF-03084014 (PF) con-
ducted at NCI/NIH (NCT01981551). Among the proteins activated by gamma-secretase (GS),
Notch plays a role in epidermal differentiation and hair follicle maintenance. Interestingly, GS
mutations have been found in familial cases of hidradenitis suppurativa. PF was administered
orally (150mg twice daily 21 days continuously per cycle). Of the 17 patients who received
treatment, 71% reported adverse skin events during treatment, including follicular and cystic
lesions (53%) and pruritic eruption (35%), all of these grade 1 or 2 (CTCAE v4.0). Of 7 pa-
tients seen in Dermatology, 6 (86%) had recurrent follicular and cystic inflammatory lesions
in intertriginous areas, including axilla (67%), inguinal crease (50%), labia (50%), buttocks
(33%), and medial thigh (33%). One patient (14%) had new onset granuloma annulare (GA),
one had exacerbation of preexisting GA, and one had urticarial plaques. Dermatologic
adverse events were managed with topical therapies and/or systemic antibiotics; 4 (24%)
required local surgical intervention. PF was discontinued in one patient due to urticaria
(possible allergy). Early identification and management will facilitate continuation of onco-
logic therapy, particularly in the setting of chronic treatment (median follow-up time >25
mos, range 3-30 mos, with 10 patients on therapy for 2+ yrs). Further studies with gamma
secretase may contribute to our understanding of Notch signaling in human skin, and diseases
of follicular dysregulation.
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Bone marrow/cord blood transplantation (BMCBT) ameliorates symptoms in
some, but not all, subtypes of severe generalized junctional epidermolysis
bullosa (JEB)

K Hook1, J Tolar1, J McGrath2, M Osborn1, D Keene3, M Riddle1, M Hordinsky1, M Mar-
inkovich4, R Tryon1, T DeFor1, C Ebens1, K Tamai5, A Hovnanian6, B Blazar1 and J Wagner1 1
University of Minnesota, Mpls, MN, 2 RDEB SCC Sequencing Consortium, London, United
Kingdom, 3 Shriners Hospital for Children, Portland, OR, 4 Stanford University School of
Medicine, Stanford, CA, 5 Osaka U, Osaka, Japan and 6 RDEB SCC Sequencing Consortium,
Paris, France
Cutaneous and hematopoietic cells synergize in wound healing. Skin fibroblasts and kerati-
nocytes engage in epithelialization and scar formation. Bone marrow-derived inflammatory
cells, such as neutrophils and macrophages, contribute to wound repair by phagocytosis and
production of cytokines enabling skin repair. While non-hematopoietic bone marrow cells
(eg, mesenchymal stromal cells, fibroblasts) also contribute to injury repair, it is unclear
whether bone marrow or cord blood cells can functionally replace defective keratinocytes.
Here we report early results using allogeneic BMCBT to ameliorate symptoms in patients with
severe generalized JEB, a prototypical keratinocyte disorder. Skin engraftment was observed
in 5 of the 10 patients (23% and 50% in those with a3 chain of L332-, 3% and 9% in b3 chain
of L332-, and 12% in a6b4 integrin-deficient JEB) and associated with increased expression of
a3 L332 or b3 chains of L332 but not a6b4 integrin, suggesting different disease mechanisms
in these respective forms of JEB. For all JEB forms the overall 2-year survival after BMCBTwas
40% (95% CI, 12-67%). Amelioration of symptoms was observed only in patients with mu-
tations in the a3 chain of L332 (L332; N¼2). No lasting benefit was observed in individuals
with mutations in b3 chain of L332 (N¼7) or a6b4 integrin (N¼1). We anticipate our data to
be a starting point for development of alternative therapies for b3 L332- or a6b4 integrin-
deficient JEB, while BMCBT remains an option for those with a3 chain of L332-deficient
severe generalized JEB.
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p38g and its complementary pathway in cutaneous T cell lymphoma

X Zhang, S Nam, J Wu, C Chen, Y Chen, C Querfeld, D Horne and S Rosen City of Hope,
Duarte, CA
Current cutaneous T cell lymphoma (CTCL) therapies are marked by an abbreviated response,
subsequent drug resistance, and poor prognosis for patients with advanced disease. An un-
derstanding of molecular regulators involved in CTCL is needed to develop effective targeted
therapies. p38g, is such a candidate for its expression level is selectively increased in CTCL
cell lines and patient samples, but not healthy T cells. Furthermore, chemical inhibition or
gene silencing of p38g inhibits proliferation and induces CTCL cell death. We have selected a
specific and potent p38g inhibitor (F7) by high-throughput screening of a kinase library. At
nanomolar concentrations, F7 selectively kills CD4+ malignant CTCL cells, while sparing
healthy CD4+ cells; shows dose-dependent reduction of tumor size in mouse xenografts; and
exhibits effective binding to phosphorylated p38g to inhibit its enzymatic activity. NMR
spectroscopy data shows F7 induces significant chemical shift changes for residues on the top
of the p38g ATP-binding site. Our preliminary data show that p38g signaling in CTCL in-
volves nuclear factor of activated T-cells (NFAT), a transcription factor involved in T cell
proliferation. In contrast to expression in normal T cells, NFATC4 is elevated in CTCL, while
NFATC1 is dramatically reduced. NF-kB is also constitutively active in CTCL, provides a
complementary signaling pathway to p38g, and can be inhibited by histone deacetylase
inhibitors (HDACi). We have found combined application of p38g inhibition by F7 and
HDACi SAHA induce synergistic killing. We expect our approaches to p38g inhibitor
development and combination therapy to lead to improved CTCL targeted therapies.
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Defining the gene expression signature for human facial rejuvenation

LA Garza, M Sheu, N Kim, S Alessi, A Chien and S Kang Dermatology, Johns Hopkins Univ,
Baltimore, MD
Techniques such as laser rejuvenation and resurfacing are commonly used to induce a more
youthful appearance to the skin, yet the molecular mechanism of these treatments need
further investigation. To define the mechanism and potentially identify biomarkers for effi-
cacy, we treated Caucasian individuals (n¼17, average age¼54.53) with a 1550 nm non-
ablative fractional laser and measured RNA expression using microarrays from facial biopsies
at baseline and 7 days-post treatment. These were correlated with clinical assessments of
photodamage (including Griffith’s score) before and after treatment. Including other time-
points and treated areas, we ran a total of 136 Affymetrix Human PrimeView microarrays to
identify pathways associated with baseline photoaging and its clinical improvement. Griffiths
scores improved across all subjects by 13% (n¼17, p < 0.0001). Based on clinician assess-
ment, subjects were designated as non-responders (less than 3% improvement; n¼6) and
responders (greater than 3% improvement, n¼11), with responders having significantly more
photodamage at baseline (p < 0.0001). Analysis of gene expression changes in all subjects
showed clear unsupervised clustering of treated versus untreated samples. Analysis of up-
stream regulators for laser induced genes in all subjects demonstrated that retinoic acid
induced pathways were dramatically elevated (p¼1.41 X 10

ˇ

-47) underscoring a biological
link between the common clinical use of retinoids and laser treatment for photoaging. Even
more significant were increases in innate immunity sensing, including dsRNA induced genes
(p¼2.6X10

ˇ

-73). Given our group’s recent demonstration of dsRNA control of regeneration in
mouse wound healing, these results demonstrate a common control of dsRNA for regener-
ation and rejuvenation in mouse and man.
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Low energy red or blue/red combination LED lights inhibits in vitro the
inflammation associated with acne

W Li, A Fassih, R Parsa and MD Southall Johnson & Johnson Consumer Inc., Skillman, NJ
Acne vulgaris is a chronic inflammatory skin disease. Phototherapy has been considered to be
a safe, alternative treatment for acne. High energy light therapies for both blue and red lights
have demonstrated marked effects on inflammatory acne at doses higher than 10 J/cm2.
However, few studies have investigated the benefits of lower energy blue or red light-emitting
diode (LED) light treatment relevant to inflammatory acne in vitro. In the current study, the
biological effects of low red or blue/red combination LED lights at doses lower than 10 J/cm2

were investigated using an in vitro epidermal model mimicking the inflammation and
hyperkeratinization seen in acne. Human epidermal equivalent tissues were topically
exposed to inflammatory agents, such as tumor necrosis factor a (TNFa), peptidoglycan
(PGN) or an unsaturated fatty acid, oleic acid (OA), which are elevated in skin of acne pa-
tients, followed by either red or blue/red combination LED light treatment. Tissue inflam-
mation and hyperkeratinization induced by PGN, TNFa or OA were evaluated by measuring
the secreted levels of the proinflammatory cytokine TNFa, interleukin-8 (IL-8) or IL-1a, and
the stratum corneum thickness, respectively. PGN-induced TNFa, TNFa-induced IL-8 and
OA-induced IL-1a release were significantly reduced following LED light treatments at 0.2 -
1.8 J/cm2 vs. no light treatment controls. Histological examination showed that stratum
corneum thickening following PGN or OA treatment were significantly reduced concomi-
tantly with the reduction of TNFa or IL-1a levels in the LED light-treated tissues vs. no light
treatment controls. Taken together, these results suggest that low energy red or blue/red
combination LED light phototherapy could provide anti-inflammatory benefits for acne
vulgaris therapy.
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Epigenetically-enhanced PDT (ePDT) induces significantly higher levels of
multiple extrinsic pathway apoptotic factors than conventional PDT, resulting
in greater extrinsic and overall apoptosis of CTCL

1 2 3
GS Wood , KA Salva and YH Kim 1 University of Wisconsin & VA Hospital, Madison, WI,
2 U. Wisconsin & VAMC, Madison, WI and 3 Stanford, Stanford, CA
Conventional photodynamic therapy with aminolevulinate (ALA-PDT) selectively induces
apoptosis in diseased cells primarily through the caspase 9-mediated intrinsic (mitochondrial)
pathway and is highly effective for treating actinic keratoses. However, it is less effective for
cutaneous T-cell lymphoma (CTCL). This failure may be related to the fact that although
conventional PDT increases FASL expression via the JNK/c-Jun pathway, this same pathway
can inhibit FAS expression. Our prior work showed that the apoptotic resistance of CTCL
correlates with low expression of death receptors like FAS, and that methotrexate can
upregulate FAS by inhibiting methylation of its promoter, acting as an epigenetic derepressor
that restores the susceptibility of FAS-low CTCL to caspase 8-mediated extrinsic pathway
apoptosis. We hypothesized that the limited efficacy of conventional PDT in CTCL is due to
dysfunctional extrinsic apoptosis, and showed that epigenetic regulators like MTX will
significantly increase the efficacy of PDT by sensitizing the targeted cells to apoptosis via up-
regulation of death receptors such as FAS, a concept we refer to as epigenetically-enhanced
PDT (ePDT) (Salva KA, Wood GS. Photochem Photobiol 91: 1444-51, 2015). Here, in CTCL
lines, leukemic CTCL cells and normal blood T cells, we analyzed multiple components of
the FAS, TRAIL and TNF families in vitro and ex vivo with multispectral imaging of immu-
nostained cells, a quantitative method 5x more sensitive than standard immunocytology.
Relative to conventional PDT, ePDT induced significantly greater FAS, FASL, TRAIL-R1 & -R2,
and TNFa. This correlated with significantly greater induction of markers of extrinsic pathway
apoptosis (cleaved caspase 8) and overall apoptosis (cleaved caspase 3) in all CTCL samples.
There was no appreciable effect on normal T cells. These findings provide a rationale for
clinical trials of ePDT for local therapy of CTCL.
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A pathogenic role for Th22/IL-22 in atopic dermatitis is established by a
placebo-controlled trial with an anti IL-22/ILV-094 mAb

E Guttman-Yassky1, S Khattri1, PM Brunner2, A Neumann3, K Malik1, J Fuentes-Duculan2,
S Garcet2, M Suarez-Farinas1, M Lebwohl1 and JG Krueger2 1 Icahn School of Medicine at
Mount Sinai, New York, NY, 2 The Rockefeller University, New York, NY and 3 German
Research Center for Environmental Health, Augsburg, Germany
IL-22, derived from Th22, has been hypothesized as a pathogenic cytokine in atopic
dermatitis (AD), driving epidermal hyperplasia and S100A7-9 production, but inhibiting
terminal differentiation. To test this hypothesis, we conducted a randomized, placebo-
controlled trial in which 60 patients with moderate-to-severe AD (Scoring of AD/
SCORAD>25) were treated for 12wks with bi-weekly intravenous administrations of IL-22
antibody/ILV-094 in a 2:1 ratio vs. placebo. Outcomes, stratified by disease severity, included
clinical assessments (including SCORAD), and tissue biomarkers. Overall, ILV-094 was well
tolerated. In patients with severe AD (baseline SCORAD>50), the SCORAD improvement at
12wks was significantly higher with ILV-094 vs. placebo (36.4% vs. 22.3%, p < 0.05), with a
continued amelioration until 20wks (46.2% vs. 22.6%, p < 0.01). In patients with baseline
SCORAD < 50, a stronger placebo effect was observed. Also, significantly larger proportion
of responders (>30% SCORAD reduction) was seen in the high SCORAD group as compared
to placebo (80% vs. 35%; p < 0.009). Consistently, the AD molecular profile showed sig-
nificant improvement restricted to ILV-094 but not placebo at 12wks, only in the
SCORAD>50 group, including Th2 (IL13, CCL18), Th17/Th22-associated molecules (IL-22,
S100As, KRT16, CCL20, PI3/elafin, DEFB4A) and Th1 (CXCL9), p < 0.05. ILV-094 showed
significant and sustained improvements in clinical and mechanistic readouts in patients with
high baseline disease severity.
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Preferential expression of PD-1 on malignant T cells of CTCL may underlie
disease worsening in patients undergoing anti-PD1 therapy

JT O’Malley1, A Gehad2, E Lowry2, J Teague2, N LeBoeuf1, T Kupper3 and R Clark2 1 Dana-
Farber/Brigham and Women’s Cancer Center and Harvard Medical School, Boston, MA, 2
Brigham and Women’s Hospital and Harvard Medical School, Boston, MA and 3 BWH,
Boston, MA
Checkpoint blockade has led to sustained, durable remissions in many cancers, including
hematologic malignancies. However, early results from PD-1 blockade in cutaneous T-cell
lymphoma (CTCL) patients show divergent results, with some patients exhibiting worsening of
disease. We hypothesized that PD-1 may be expressed and functionally restrain the malignant
T cell clone as well as benign T cells in CTCL skin lesions. We analyzed gene expression of
PD-1, PD-L1 and PD-L2 in mycosis fungoides patients (n¼10) and found significantly
upregulated expression of PD-1, PD-L1 and PD-L2 compared to normal skin (p < 0.001 and p
< 0.0001 and p < 0.0021, respectively). By immunostaining, a mean 66% of CD4 vs a mean
53% of CD8 T cells expressed PD-1 in 8 early stage CTCL patients (p¼0.01). To directly assign
PD-1 expression to malignant vs. benign T cells, we co-stained for PD-1 and the TCR Vb
chain of the malignant T cell clone in 9 samples from 6 patients. Over 86% of malignant T
cells in patients with Stage I-IV CTCL expressed PD-1, compared with 16% of benign T cells
(p < 0.0001). This preferential expression of PD-1 by malignant T cells may underlie wors-
ening of clinical disease in a subset of patients treated with PD-1 blockade. In patients with
identifiable malignant T cell clones, it would be optimal to measure malignant T cell PD-1
expression prior to the use of PD-1 checkpoint blockade to prevent disease worsening.
www.jidonline.org S53
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Employing induced pluripotent stem cells to develop a vascularized full-
thickness skin equivalent

M Pavlova, A Ramos, S Marriott, N Diette, I Kogut, DR Roop and G Bilousova University of
Colorado Anschutz Medical Campus, Aurora, CO
Given the increasing aging population, the study and care of non-healing wounds in the
elderly have become a priority for researchers and clinicians. Skin autografting can be the
optimal approach to achieve complete healing of chronic wounds, and in vitro skin bioen-
gineering has been explored to develop full-thickness skin equivalents for transplantation.
However, available skin equivalents perform poorly during engraftment due to the lack of
proper vasculature. Through advances in skin tissue engineering and induced pluripotent
stem cell (iPSC) research, the quality and complexity of bioengineered skin equivalents may
be significantly improved by inducing vascularization. In this study, we optimized approaches
to derive endothelial cells (hiPSC-ECs) and keratinocytes (hiPSC-Ks) from human iPSCs and
validated the contribution of these iPSC-derived cells into life-like 3D full thickness skin
models using in vitro and in vivo assays. As a result, we established a vascularized skin graft
equivalent through the co-culture of hiPSC-Ks and hiPSC-ECs with human fibroblasts in vitro.
The incorporation of endothelial cells enhanced the reconstitution of human skin in an in vivo
xenograft model. We are developing vascularized skin grafts solely from hiPSC-ECs, hiPSC-Ks
and iPSC-derived fibroblasts. This study provides the foundation for using iPSCs to generate
rejuvenated vascularized bioengineered skin equivalents to improve the long-term survival
and functionality of skin grafts in elderly patients. This model will allow us to study the
formation of the vasculature system and the dynamic interactions of skin fibroblasts and
keratinocytes with vascular endothelial cells.
S54 Journal of Investigative Dermatology (2017), Volume 137
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Effects of Dsg2 antibodies on SCC tumor growth and survival

1 1 2 1
J Pierluissi , A Overmiller , JK Wahl and M Mahoney 1 Thomas Jefferson University,
Philadelphia, PA and 2 University of Nebraska Medical Center, Lincoln, NE
Monoclonal immunotherapy (mAb) is a powerful, widely utilized cancer therapeutic for
multiple diseases. Successful mAb treatments for malignant squamous cell carcinomas (SCCs)
include the EGFR mAbs, cetuximab and panitumumab; however, these treatments often lead
to severe infections and debilitating, acne-like skin rashes. Recent evidence suggests that
consecutively treating or simultaneously targeting multiple signaling pathways can be more
effective than a single treatment modality. We have shown that the desmosomal cadherin
desmoglein 2 (Dsg2) is upregulated in various skin cancers including SCCs and over-
expression increases tumor development in transgenic mice. Furthermore, Dsg2 enhances
EGFR level and activation both in vitro and in vivo. Loss of Dsg2 can inhibit tumorigenesis in
vivo, thus we hypothesize that Dsg2 may be a potential target for mAb immunotherapy.Here
we established tumor xenografts by injecting SCC cells (1x106) subcutaneously in severe
combined immunodeficiency (SCID) mice to demonstrate that Dsg2 overexpression enhances
tumor size and growth. Dsg2-directed mAbs 10D2 and 6D8, which recognize the extracel-
lular domains 1 and 4 of Dsg2, respectively, down-regulated both Dsg2 and EGFR in cultured
keratinocytes. Translating these findings to an in vivo model, intraperitoneal injection of af-
finity-purified 10D2 and 6D8 (5 mg/kg) twice weekly for 4 weeks reduced SCC xenograft size
by 2-fold while eliciting no off-target side effects. The efficacy of Dsg2 mAbs in the xenograft
model is, in part, a result of modulating EGFR activity as the mAb treatments decreased the
expression of EGFR in the tumors of these mice. These data illustrate that Dsg2-directed mAbs
may be novel modalities that could be combined with anti-EGFR therapeutics to enhance the
treatment of SCCs.
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Transcriptome differences in wound healing between psoriatic nonlesional
and healthy skin

SX Chen1, Y Tong2, T Hata2 and RL Gallo3 1 University of California, San Diego, La Jolla, CA,
2 University of California San Diego Department of Dermatology, San Diego, CA and 3
UCSD, San Diego, CA
Transcriptome differences in wound healing between psoriatic nonlesional and healthy skin
In psoriasis, the Koebner phenomenon describes the appearance of isomorphic skin lesions
after local trauma in a previously unaffected area. While the pathogenesis remains unclear,
this phenomenon suggests that differences exist between psoriatic and healthy wound
healing. In this study, we used RNA-sequencing (RNA-seq) to compare wound healing in
psoriasis nonlesional and healthy skin. Three psoriasis subjects and three control subjects
each received one 2 mm punch biopsy in nonlesional or healthy skin, respectively. Three days
later, a 2 mm punch biopsy over the initial biopsy site was collected for RNA-seq. We
identified 833 genes and 779 genes significantly involved in psoriatic nonlesional and control
wound healing, respectively (>+/e1.95 fold change, p < 0.05). Gene ontology analysis
showed 35 significant biological processes enriched in control wounding and 27 biological
processes enriched in psoriatic nonlesional wounding. Control wounding uniquely involved
antiviral defense processes such as interferon-beta response, type I interferon signaling
pathway, negative regulation of viral genome replication, and response to lipopolysaccharide.
Psoriatic nonlesional wounding uniquely involved response to reactive oxygen species, cell
redox homeostasis, negative regulation of endopeptidase activity, and positive regulation of
cell proliferation. These findings suggest that antiviral and interferon immune responses vary
in psoriatic nonlesional wound healing compared to healthy wound healing, which may play
a role in koebnerization. This is the first study comparing wound healing in psoriasis non-
lesional and control skin. Further studies are being done to identify genes in pathways of
interest and confirm these preliminary findings using RT-qPCR and Western blotting.
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Is psoriasis a chronic wound? A comparison using RNA-seq analysis

1 2 1
Y Tong , S Chen and T Hata 1 University of California San Diego Department of Derma-
tology, San Diego, CA and 2 University of California San Diego School of Medicine, La Jolla,
CA
Psoriasis is a chronic inflammatory disease that affects 2% of the global population. Hyper-
proliferation and angiogenesis are some of the common biological phenomena shared by
normal wound healing and psoriasis. In order to examine this more closely, RNA sequencing
(RNA-seq) was used to identify differentially expressed genes (DEGs) after wounding of
normal healthy skin and compared to lesional psoriatic skin. Three psoriatic subjects un-
derwent a single 2mm punch biopsy to their lesional and nonlesional skin, and three controls
had a single 2 mm punch biopsy of healthy skin. Four days later, these subjects had 4mm post-
wounding punch biopsies, which were centered directly over the initial biopsy sites. We
identified 779 genes significantly involved in control wound healing, and 269 genes signif-
icantly involved in psoriatic lesional skin (>+/- 1.95 fold change, p < 0.05). Gene ontology
analysis identified 35 significant biological processes enriched in control wounding, and 16
biological processes enriched in psoriatic lesional skin. Response to interferon beta was
upregulated in both wounded normal skin and psoriatic lesional skin in comparison to normal
skin, and keratinization was most increased (at least 20 fold), in psoriasis lesional skin in
comparison to normal skin. In wounded normal skin, leukocyte migration involved in in-
flammatory response and positive regulation of monocyte chemotaxis was also increased at
least 15 fold. Interestingly, biological processes enriched in psoriasis but not in wounded
normal skin were primarily limited to phosphatidylethanolamine acyl-chain remodeling and
phosphatidylcholine acyl-chain remodeling. Further studies with larger sample sizes and qRT-
PCR will be done in order to confirm these preliminary findings.
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Skin surface temperature detection with thermal imaging camera aids in
cellulitis diagnosis

L Ko, A Raff, A Garza-Mayers, A Dobry, R Anderson and D KroshinskyMassachusetts General
Hosputal, Harvard Medical School, Boston, MA
Background: Cellulitis is a common skin infection, causing 2.3 million visits yearly and 14%
of all Emergency Department(ED) visits. Due to clinical mimics known as “pseudocellulitis”,
over 30% of presumed cellulitis patients are misdiagnosed leading to avoidable intravenous
antibiotics, healthcare costs and complications. Objective: Skin warmth is characteristic but
non-diagnostic of cellulitis. We assessed if skin surface temperature measurements from a
non-invasive thermal camera can distinguish cellulitis from pseudocellulitis. Methods: We
obtained thermal images of 60 patients presenting to the MGH ED from 11/1/2015 e 12/31/
2016 with a presumed diagnosis of cellulitis. Both the affected skin area and the corre-
sponding area of the contralateral side were imaged within 24 hours of initiating intravenous
antibiotics. Results: 45 patients(75%) had cellulitis, 15(25%) had pseudocellulitis. Cellulitis
patients had an average affected side temperature of 33.9�C, 3.66�C (95% CI: 2.90e4.43�C)
higher than the unaffected side. Pseudocellulitis patients had an average affected side tem-
perature of 31.58 �C, only 0.96�C (95% CI: -0.09e2.11�C) higher than the unaffected side.
Differences in temperature between affected and unaffected sites were significantly higher in
cellulitis patients (p < 0.0005). A difference in skin temperature of 3.2�C had a 96% positive
predictive value for the diagnosis of cellulitis. Conclusions: Skin surface temperature differ-
ences are greater for cellulitis compared to pseudocellulitis. Using a 3.2�C difference
threshold between affected and unaffected sites could correctly dignose 96% of cellulitis
cases.
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An open label clinical trial of Abatacept (CTLA4-Ig) for alopecia areata

F Sansaricq1, J Mackay-Wiggan1, A Jabbari1, AM Christiano2 and R Clynes1 1 Columbia
University, New York, NY and 2 Columbia University-Departments of Dermatology and
Genetics and Development, Institute of Human Nutrition, New York, NY
Alopecia areata (AA) is a common autoimmune disease that causes non-scarring hair loss. AA
has a lifetime risk of approximately 2%. The course of AA is unpredictable and there are no
FDA approved treatments. Our GWAS studies identified several genetic susceptibility alleles
that included CTLA4 as well as HLA, IL-2 and its receptor and NKG2D ligands. Based on pre-
clinical studies in C3H/HeJ mice, genetic evidence for the CTLA4 pathway in human AA
provided a strong rationale for testing Abatacept treatment in AA. Abatacept is a recombinant
fusion protein that prevents complement fixation and antibody-dependent cellular cytotox-
icity and is FDA-approved for rheumatoid arthritis. We initiated an open-label trial of aba-
tacept in 15 patients with moderate to severe AA. 14 of 15 patients completed 24 weeks of
treatment, with no serious adverse events. One patient achieved over 90% regrowth, thereby
meeting the study’s primary endpoint of 50% hair regrowth. Ten patients achieved regrowth
ranging from 6.1% to 91% regrowth. Gene expression analysis of scalp biopsies taken during
treatment revealed molecular resolution of our previously described ALADIN biomarker in
the primary responder. ALADIN scores mirrored clinical outcomes, with less clinically
responsive patients achieving modest improvements in scores across all three dimensions
(keratins, IFN, and CTL signatures), while three patients who had the most significant im-
provements in SALT score showed more significant molecular resolution. Notably, another
four patients with at least 10% regrowth exhibited molecular resolution of the disease
signature, suggestive of potential for further response with either higher drug concentration
and/or longer treatment times. Our open label study suggests that there may be a role for use
of Abatacept in the treatment of a subset of patients with AA.
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The use of autologous cultured bone marrow-derived mesenchymal stem cells
to treat venous ulcers: A pilot study

A Grada, M Otero-Viñas, X Lin, T Yufit, P Carson and V Falanga Boston University School of
Medicine, Boston, MA
Background: Preclinical studies of mesenchymal stem cells in various animal models
demonstrate accelerated wound healing through a variety of mechanisms. The aim of this
small-scale study was to evaluate the effectiveness of autologous bone marrow-derived
mesenchymal stem cells (BM-MSCs) in the treatment of patients with venous ulcers. Study
design and method: A randomized, double- blind, placebo-controlled evaluation was
selected to protect against bias. A total of 11 patients were randomly assigned to one of three
groups: Group A (n¼4) received conventional standard therapy and control saline spray,
group B (n¼3) received conventional standard therapy and fibrin spray, and group C (n¼4)
received conventional standard therapy and BM-MSCs topically delivered using a fibrin spray.
The total duration of the treatment was 24 weeks or earlier if the wound is completely closed.
Patients were evaluated clinically at baseline and every 4 weeks up to week 24. The primary
efficacy endpoint of the study is increased wound closure (cm/wk). Healing rates were
calculated using the Gilman’s method. Data were analyzed by comparing the mean healing
rates among treatment groups. Results: The average healing rate at week-4 for groups A, B,
and C was 0.0006, -0.0522, and 0.1082 cm/wk, respectively. Patients received BM-MSCs
treatment (Group C) showed higher mean healing rates and a significant reduction in wound
size when compared to groups A and B at all evaluation time points. No adverse events were
reported. Conclusions: This pilot study shows that topical application of autologous BM-MSCs
may be an effective modality to promote healing in patients with difficult-to-heal wounds.
However, larger studies are needed to confirm this finding.
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Differential gene expression analysis of cutaneous lupus in mouse and human
creates new insights into disease pathogenesis

W Ko1, P Mande1, A Marshak-Rothstein1 and JE Harris2 1 UMass Medical School, Worcester,
MA and 2 Department of Dermatology, University of Massachusetts Medical School,
Worcester, MA
Cutaneous lupus is a clinically heterogeneous disease, categorized into three main subtypes:
discoid lupus (DLE), subacute cutaneous lupus (SCLE), and acute cutaneous lupus (ACLE).
While these variants are clinically distinct, they appear to be similar on a pathologist’s his-
tology slide. We utilized the Illumina HumanHT RNA microarray platform on formalin fixed,
paraffin embedded biopsy sections of clinically diagnosed human cutaneous lupus (total
n¼39; 6 DLE, 12 SCLE, 7 ACLE, 14 control) and analyzed the data using bioinformatics tools,
R and Bioconductor. The data include relative expression levels for many transcripts in the
human genome (n¼47304 probes). We identified several immune markers that were over- or
under- expressed in all three disease conditions relative to control. For example, CXCL10 was
increased 46.2 fold in DLE (p¼6.48e-11), 32.8 fold in SCLE (p¼2.15e-11), and 45.8 fold in
ACLE (p¼1.24e-09). The preponderance of markers common to all disease subtypes suggests
that lupus variants are indeed transcriptionally more similar than distinct, in accordance with
histological examination. We also identified a few key differences among the disease states,
such as IFN-e, which was relatively specific for DLE. We corroborated our findings in a novel
mouse model of cutaneous lupus characterized by a prominent interface dermatitis, IgG
deposition at the dermal-epidermal junction, mucin deposition, and extensive keratinocyte
death. In one application, FAS Ligand was identified in the human data with increases of 3.28
fold in DLE (p¼6.11e-06), 3.08 fold in SCLE (p¼1.49e-06), and 3.07 fold in SLE (p¼8.63e-
05). The mouse model revealed that FasL knockout hosts were protected from disease, sup-
porting an important role for FasL in the pathogenesis of cutaneous lupus. We anticipate that
our human microarray analysis, combined with murine studies, will indicate new avenues for
translational research.
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IL-22 promotes early aggressive behavior of cutaneous squamous cell
carcinoma (SCC); A murine xenograft model

M Abikhair1, N Roudiani1, A Santana1, J Chen2, D Felsen2 and J Carucci1 1 Dept of Derm,
NYU Langone Med Ctr, New York, NY and 2 Inst for Ped Urol, Weill Cornell Medicine, New
York, NY
Immune-suppressed organ transplant recipients (OTRs) can develop aggressive SCC with
extensive body surface area involvement and early metastasis. There are no curative systemic
treatment options currently available. We have previously shown increased risk for cata-
strophic SCC in our OTR cohort via Cyclosporin A (CSA) mediated induction of IL-22
(Abikhair et al., JCI Insight, 2016; Zhang et al., PLoS ONE, 2013). In this study, we examined
the link between IL-22 treatment, downstream signaling and aggressive SCC behavior both in
vitro and in a murine xenograft model. We treated serum starved A431 SCC cells with IL-22
and found increased pSTAT3 activation within 15 minutes of treatment and significantly
increased cell counts by 1 hour (1.25 fold, p< 0.05). A431 cells were injected into nude mice
intradermally and mice were randomized to four treatment groups at day 7; IL-22 4ug daily, 5
days per week (n¼9), CSA 20mg/kg daily (n¼9), IL-22 plus CSA (n¼7) or vehicle (n¼9).
Tumor size and volume were measured, and any ulceration documented. By the 5th day of
treatment, IL-22 treated mice had significantly increased tumor growth from baseline
compared to control (1.8 fold increase, p < 0.01). This growth difference decreased over the
course of the experiment suggesting greatest effect at an early tumor stage. CSA treated mice
had significantly greater tumor growth compared to control following 12 days of treatment.
The combined treatment group showed earlier and a greater extent of tumor ulceration
compared to vehicle. IL-22 hastens early aggressive behavior in SCC in vivo. This suggests
there is a role for targeting the IL-22 axis in the early stage of SCC development, which may
reduce the progression of aggressive SCC in immunosuppressed OTRs.
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The role of MICA expression in acquired idiopathic generalized anhidrosis

1 1 2
H Tanizaki , S Moriwaki and K Kabashima 1 Department of Dermatology, Osaka Medical
College, Osaka, Japan and 2 Department of Dermatology, Kyoto Univ., Kyoto, Japan
Acquired idiopathic generalized anhidrosis (AIGA) is characterized by generalized absence of
sweating without other autonomic and neurologic dysfunction. There have been a consid-
erable number of reports demonstrating that T lymphocytes infiltrate around eccrine glands
and autoimmune mechanism is considered to play an important role in the development of
AIGA. However, the pathogenesis of AIGA unknown. Normally, natural killer (NK) cells
attack cells with absent/low MHC class I expression. However, because few NK cells are
found around eccrine glands, we asked how eccrine glands escape from NK cell attack.
Regarding the above, we performed histopathological analysis in anhidrotic, hypohidrotic,
and normal sweating area. The eccrine glands and ducts on anhidrotic and hypohidrotic area
were atrophy and surrounded by infiltrates of CD4-positive and CD8-positive lymphocytes. A
considerable number of CD56-positive cells, Foxp3-positive cells, NKG2D-positive cells
were observed around the eccrine glands. Major histocompatibility complex class I chain-
related A (MICA)-positive cells and decrease in expression of cholinergic receptors M3 were
observed in anhidrotic sweating eccrine glands. These results indicate that MICA may evoke
immune responses by interacting with NKG2D receptor on the surface of NK cells and CD8-
positive T cells and engagement of NKG2D by MICA triggers NK cells and co-stimulates some
gd T cells and antigen-specific CD8 ab T cells. Thus, The MICA-NKG2D interaction may
explain the possible pathogenic role in AIGA and we have to take into account in AIGA
pathogenesis and its management.
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Analysis of sirolimus treatment response in lymphatic malformations with and
without PIK3CA mutation

MN Pyles1, JH Tu1, W Donahue2, E Tafoya1, Z Zinn1, A Marqueling1, MR Jeng3 and J Teng1

1 Stanford Dermatology, Stanford, CA, 2 Department of Pathology, University of Utah, Salt
Lake City, UT and 3 Stanford Pediatric Hematology, Stanford, CA
Sirolimus has been shown to be a highly effective medical therapy for lymphatic malfor-
mations (LM). Recent studies have demonstrated that many patients with lymphatic or
venolymphatic malformations (VLM) have associated PIK3CA mutations. Our goal was to
understand whether the presence of PIK3CA mutations among patients with LM or VLM
would impact treatment response to Sirolimus. High-throughput sequencing was performed
on archived tissue samples from 7 patients; blood samples were also obtained as controls.
Volumetric analysis of pre-and post-treatment LM size on MRI was completed and adjusted
for weight change. Five patients with confirmed PIK3CA mutations were treated with Siro-
limus ranging 7e31 months, averaging 20.2 months. For these patients, decrease in LM size
was positively correlated with Sirolimus treatment with an R2 value of 0.73, p-value ¼ 0.063.
The average decrease in size of LM for this group was 36.5%. Genetic testing of two addi-
tional patients demonstrated no PIK3CA somatic mutation in their tissues. These patients were
treated with Sirolimus for 9 and 35 months respectively. The average decrease in size of the
LM was 29.4%. Genetic testing was not available for an additional 4 patients. Altogether, 11
patients demonstrated that decrease in LM size was positively correlated with Sirolimus
treatment length with an R-value of 0.67, p-value ¼ 0.0018. Average change in LM size for all
patients was -28.8%. As an mTOR inhibitor, Sirolimus is expected to be an effective agent in
disorders in which the mTOR growth pathway is affected, which the PIK3CA mutation is
known to affect. Aberrances in the mTOR pathway is likely causative for the LMs in this case
but whether or not PIK3CA mutations impacts Sirolimus treatment outcomes still needs to be
understood.
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Analysis of thyroid function in 46 hospitalized patients with severe allergic
dermatosis

D Dong1, C Jin1, L Yang1 and Z Pan2 1 Department of Dermatology, Wuxi No.2People’s
Hospital, Wuxi, China and 2 Department of Dermatology, Ren ji Hospital, School of
Medicine, Shanghai JiaoTong University, Shanghai, China
Objective: To study the thyroid function of 46 hospitalized patients with severe allergic
dermatosis and its correlation with blood routine tests, high sensitivity C reactive protein and
erythrocyte sedimentation rate. Methods: The test indexes of the thyroid function (including
the TG-Ab and anti-TPOAb) about 46 hospitalized patients with acute urticaria (14/46),
generalized eczema (13/46), allergic dermatitis (8/46), and drug eruption (11/46), were
analyzed retrospectively. A correlation analysis was done between the thyroid function tests
and blood routine tests, high sensitivity C reactive protein ,erythrocyte sedimentation rate.
Results: The abnormal thyroid function results were found in 37 patients of 46 hospitalized
patients (80.4%). The level of FT3, TT3 and TT4 was lower in contrast to the health control.
The positive rate of the thyroid auto-antibody was higher than the health control (p < 0. 01).
Further study showed the level of blood leukocyte, neutrophils, high sensitivity C reactive
protein and erythrocyte sedimentation rate was higher than the health control respectively,
while the level of hemoglobin was lower. In addition, the correlation analysis showed a
positive correlation between hemoglobin and FT3, TT3 respectively, while a negative cor-
relation was found between blood neutrophils and FT3, TT3 respectively. Conclusion: The
abnormal thyroid function tests were common in patients with severe symptoms of allergic
dermatosis. The main manifestation was the low T3 syndrome and the high thyroid autoan-
tibody, which was correlated with the descend of hemoglobin and infection. These findings
will help us to better understand severe allergic dermatosis and improve the treatment
strategy.
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Evaluating the biological benefits brought on skin by device-induced mechano-
stimulation

S Vedula1, N Bourokba2, E Caberlotto3, T Bornschlögl3, M Ghibaudo3, B Lynch3, S Nouveau4,
B Querleux3, L Ruiz3 and M Phong2 1 L’Oreal, Singapore, Singapore, 2 L’Oreal R&I,
Singapore, Singapore, 3 L’Oreal R&I, Paris, France and 4 L’Oreal R&I, Aulnay sous Bois,
France
Ageing is associated with several cutaneous changes such as loss of firmness, deep wrinkles
and increased fragility. This has been attributed to changes in cell proliferation and differ-
entiation, decreased production of extracellular matrix proteins and increased production of
proteases. Literature on cultured cells shows that mechanical stimulation (e.g. tension, vi-
bration) can regulate key signaling pathways and mitigate some of the observed cell be-
haviors. To verify if these effects can be translated to tissue/clinical level, studies were
conducted on skin explants and healthy subjects. Ex vivo Study: 48 skin explants were me-
chanically stimulated with an oscillating massage device for 10 days (1 min, twice a day) at
75Hz. They were immunostained for DEJ and dermal proteins after 5 and 10 days of treat-
ment. Clinical Study: 33 healthy women(50-65 y.o) with defined clinical score were enrolled.
Each subject applied standard cream and massaged one half of the face and outer aspect of
one forearm for 1 minute twice a day for 3 months. The other half of ace and forearm were
treated with standard cream, without massage, as control. Clinical, instrumental and self-
evaluation assesments were done each month. On last visit, 4 mm biopsy was taken from
each forearm (2 biopsies per subject) for transcriptomics adn histology. Mechanically stim-
ulated explants showed up-regulation of various dermal epidermal junction and dermal
proteins such as collagen, laminin 5, etc. suggesting that mechanical stimulation can have
beneficial anti-ageing effect on skin.The clinical study will be concluding soon and the results
will provide better insights into biological and clinical effects of mechanical stimulation on
skin.
S56 Journal of Investigative Dermatology (2017), Volume 137
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Increased perceived stress in vitiligo patients and its implications in vitiligo
pathogenesis

KC Webb1, S Henning2 and C Le Poole3 1 Loyola University Medical Center, Department of
Dermatology, LaGrange Park, IL, 2 Loyola University Chicago, Oncology Research Institute
and Department of Internal Medicine, Maywood, IL and 3 Loyola University Chicago,
Deparments of Pathology, Microbiology, and Immunology, Maywood, IL
Inducible Heat Shock Protein 70 (HSP70i) is a protein released by stressed cells, including
melanocytes. It plays a pivotal role in the immune cascade that ultimately drives vitiligo
pathogenesis. While HSP70i’s role in vitiligo has been firmly established, the exact mela-
nocyte stressors leading to its release into the cutaneous microenvironment are less clear. It
has been well-reported that vitiligo development or progression may follow episodes of
emotional or psychological stress. Given this observation, we administered a survey to
investigate perceived stress levels in vitiligo patients as compared to age and gender matched
controls. All subjects completed a Perceived Stress Scale-10 (PSS-10) questionnaire, a vali-
dated scoring tool consisting of 10 questions to quantify stress levels (scored 0-40). Of the 104
vitiligo patients that participated, 25 of their respective controls participated; the vitiligo
patients included in the analysis (N¼25) were found to have much greater stress levels (mean
PSS score of 19.8) relative to their matched controls (mean of 13.8) (p¼0.004). Furthermore,
the mean stress score of vitiligo patients exceeded 18, which has been deemed the cutoff
value for stressed individuals in the general population. Interestingly, scores did not correlate
with disease duration or activity. Thus, it appears that vitiligo patients experience increased
perceived stress compared to nonvitiligo persons. While not yet investigated in humans,
tissue HSP70i levels were found to be increased in rats under psychological stress. Thus, it is
possible that increased stress levels may contribute to vitiligo pathogenesis in humans via
induction of HSP70i release in the skin. Further studies evaluating biologic parameters in
vitiligo patients are required to investigate this further.
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Subcutaneous transplantation of allogenic mesenchymal stromal cells
ameliorates intractable ulcers in recessive dystrophic epidermolysis bullosa
patients

1 1 2 2 2 1
K Tamai , Y Kikuchi , L Zhang , Y Komurasaki , T Yamaoka and Y Kaneda 1 Osaka Uni-
versity, Suita, Japan and 2 Osaka University Gradutate School of Medicine, Osaka, Japan
Recessive dystrophic epidermolysis bullosa (RDEB) is one of the most severe genetic blistering
skin diseases caused by genetic dysfunction of type VII collagen (Col7), which anchor
cutaneous basement membrane to the underlying dermis. Previously, we reported that
necrotic epithelia of RDEB mouse skin released high mobility group box 1 (HMGB1), which
then mobilized bone marrow mesenchymal stromal cells (MSCs) into the circulation,
resulting in accumulation of MSCs in the RDEB mouse skin and promoting skin regeneration
by anti-inflammatory and multi-differentiating activities of MSCs. We also demonstrated that
transplanted bone marrow-derived MSCs could provide Col7 at the cutaneous basement
membrane zone in the RDEB mouse skin. Under these backgrounds, we performed clinical
trial of allogeneic MSC transplantation in three adult RDEB patients with chronic intractable
ulcers continuing more than 5 years. Practically, 0.5 million of MSCs cultured from sex-
mismatched healthy family donor bone marrow were subcutaneously inoculated at every
2cm distance around the chronic ulcer, and evaluated the ulcer area, expression of Col7
mRNA/ protein, formation of anchoring fibrils, and engraftment of the transplanted MSCs
before and one year after the transplantation. All three cases showed almost complete healing
of the intractable ulcers after one year. Among the three patients, one patient clearly
demonstrated increase of Col7 protein and anchoring fibrils at the basement membrane, and
two patients showed less but some engraftment of the allogeneic MSCs even after 1 year.
These data clearly demonstrated that subcutaneous transplantation of allogeneic MSCs would
be a therapeutic option for years-lasting intractable ulcers in severe generalized RDEB
patients.
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An HIV-positive patient with recalcitrant Bowen’s Disease of the penis treated
successfully with human papillomavirus vaccination as monotherapy

AJ Nichols1, T Ioannides2 and E Badiavas1 1 University of Miami Miller School of Medicine,
Department of Dermatology & Cutaneous Surgery, Miami, FL and 2 University of Miami
Miller School of Medicine, Department of Dermatology & Cutaneous Surgery, Port St. Lucie,
FL
A 43-year-old black man with a 4-year-history of Bowen’s disease of the penis had been
treated with 7 surgeries requiring general anesthesia, 3 in-office surgeries and imiquimod 5%
cream. Past medical history was significant for HIV with normal CD4 count well-controlled
with antiretroviral therapy as well as recurrent herpes simplex virus (HSV) infection controlled
with suppressive doses of acyclovir. Physical examination revealed an ulcerated glans that
bled with minor trauma and was intensely painful. Tzanck prep and viral cultures were
negative. Biopsy revealed compact hyperkeratosis and parakeratosis overlying keratinocyte
atypia at all levels of the epidermis. Immunohistochemistry for HSV-1 and HSV-2 were
negative, while p16 was intensely positive. The diagnosis of recurrent squamous cell carci-
noma in situ (Bowen’s disease) with prominent viral alteration was made. To avoid additional
surgery, the patient was treated with the 3-dose nonavalent human papillomavirus (HPV)
vaccine series according to the label at 0, 2 and 6 months. Seven days after the first dose he
reported he was pain-free. He had progressive clinical improvement with complete resolution
of the ulcer 10 weeks after the first dose of vaccine. The vaccine was well-tolerated without
adverse events. The patient has been relapse free for 10 months. In this compelling case, HPV
vaccination resulted in dramatic resolution of an existing, recalcitrant squamous cell carci-
noma in situ. If our preliminary observation in this patient is supported by well-designed
clinical trials, HPV vaccination may become an efficacious, cost-effective and readily
available strategy for the treatment, not just prevention, of squamous cell carcinoma in situ of
the penis.
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An open label clinical trial of the JAK inhibitor tofacitinib for alopecia areata

A Jabbari, J Cerise, JC Chen, F Sansaricq, R Clynes, AM Christiano and J Mackay-Wiggan
Columbia University, New York, NY
Alopecia areata (AA) is a common autoimmune disease, with a lifetime risk of approximately
2%, affecting 5.3 million individuals in the US. AA results in unpredictable nonscarring hair
loss. There are no FDA approved treatments. Our previous work used whole genome
expression studies to identify active immune circuits in AA, including the common gamma
chain IL-15 and IL-2 cytokine pathways and the IFN pathway. Since receptors for both of these
pathways signal through JAK kinases, this work invited clinical exploration of a small
molecule pan-JAK inhibitor, tofacitinib. Tofacitinib is FDA approved for use in patients with
rheumatoid arthritis. In preclinical trials in C3H/HeJ mice, tofacitinib prevented the devel-
opment of AA and successfully reversed established disease both topically and orally. We
therefore initiated an open-label trial of tofacitinib in 12 patients with moderate to severe AA.
Eleven of 12 patients completed treatment. There were minimal adverse events. Due to
limited response to the initial dose of 5mg BID, the dose was escalated to 10mg. 7 of 12
patients achieved at least 50% regrowth demonstrating a 60% response rate for the primary
outcome. ALADIN analysis of RNAseq experiments performed on scalp biopsies taken
throughout the trial further revealed three key findings: molecular response to treatment was
observable as early as 4 weeks of treatment in low-dose responders; patients with delayed
clinical response (dose escalation required, recovery observed at >24 weeks), were none-
theless identifiable as responsive at earlier time points; and that molecular gene expression
signatures can be used to predict non-responders prior to initiating treatment. Our study of
tofacitinib in AA has shown dramatic clinical responses in moderate-to-severe AA, and
provides a strong rationale for larger clinical trials using JAK inhibitors in AA.
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CD69 CD103 CD8 resident memory T cells with the potential of producing

interleukin-17 are enriched in both lesional and non- lesional skin of psoriasis
patients

S Vo, R Watanabe, Y Matsumura and M Fujimoto Department of Dermatology, University of
Tsukuba, Tsukuba, Japan
Interleukin-17-producing T cells, besides dendritic cells, keratinocytes and neutrophils, play
an important role in psoriasis biology. Contribution of CD4 T cells to disease manifestation
has been investigated more in details than that of CD8 T cells, so that the role of CD8 T cells
has been poorly established. In our present study, T cells were isolated from twelve lesional
and non-lesional skin specimens in psoriasis patients and nine normal skin specimens from
the patients undergoing skin tumor resection and skin grafting, and their phenotypical dif-
ferences were compared. Both psoriatic lesional skin and non-lesional skin included more
CD8 T cells compared to normal skin. In CD8 T cell population, CD69+CD103+ resident
memory T cells, which stay in skin for a long time instead of recirculating and are reported to
be distributed mainly in epidermis, were dominant both in lesional and non-lesional skin. We
did not see this difference in CD4 fraction. CD8 T cells in psoriatic lesional skin expressed
significantly more interleukin-17 compared to those from normal skin. CD8 T cells even in
non-lesional skin from psoriasis patients had a trend higher potential of producing inter-
leukin-17 compared to those in normal skin. CD4 T cells from lesional skin of psoriasis
patients also had a tendency of producing more interleukin-17 compared to those from non-
lesional skin of psoriasis and normal skin. However, interleukin-17 production from CD4 T
cells in non-lesional skin of psoriasis and normal skin were comparable. These results suggest
that CD69+CD103+ CD8 resident memory T cells with the potential of producing interleukin-
17 already exist in non-lesional normal-looking skin in psoriasis patients and may contribute
to disease manifestation.
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New approach for fighting facial redness of rosacea skin

1 2 1 3
C Bezivin , J Attia , M Detorsiac and E Loing 1 Lucas Meyer Cosmetics-IFF, Champlan,
France, 2 Lucas Meyer Cosmetics-IFF, Toulouse, France and 3 Lucas Meyer Cosmetics-IFF,
Québec, Canada
Rosacea is a common chronic inflammatory skin disease that occurs at any age and char-
acterized by skin inflammation, change of the skin’s connective tissue and dilatation of the
blood vessels. Some of these different symptoms are linked to the TLR/NF-kB pathway: in-
terleukins and MMPs productions. Swertiamarin, a secoiridoid glycoside, has been previously
studied for its capacity to inhibit NF-kB pathway in arthritis and regulated proinflammatory
cytokines and enzymes. Due to this activity, an evaluation of the molecule on Rosacea has
been carried out on the different key parameters implied in the disease. In vitro analysis of the
activity of swertiamarin has been done on the inflammation parameter, IL-6 release (a
proinflammatory cytokine), using immortalized HaCaT human cell line and dosed by Elisa
assay. For the matrix issue, the effect of swertiamarin was investigated on fibronectin and
versican synthesis with also an in tubo evaluation of MMP-2 activity. Then, a clinical eval-
uation of the molecule was performed on 25 women aged between 46 and 65 years old for 28
days by using the skin analysis imaging system able to quantify red areas. The inflammation
involved in Rosacea skin decreased in vitro, with a reduction by 46% of the IL-6 release, at
the concentration of 0.0025% of swertiamarin. Moreover, the same treatment reduced the
change of the skin’s connective tissue through the increase of versican synthesis by 67% on
normal human dermal fibroblasts. These data were confirmed by clinical study: 0.025% of
pure swertiamarin improved the main sign of Rosacea after 28 days of treatment, with a
significant decrease of 12% of the skin redness. Swertiamarin is able to increase dermal
matrix proteins synthesis, reduce their degradation and decrease the release of cytokines
involved in the inflammatory TLR/NF-kB pathway. Swertiamarin has proven to be a good
candidate to fight against the symptoms of Rosacea.
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Direct-access online care for the management of atopic dermatitis: A
randomized controlled clinical trial examining patient quality of life

H Kornmehl1, S Singh2, M Johnson3 and A Armstrong4 1 Drexel University College of
Medicine, Los Angeles, CA, 2 UC Davis School of Med, Sacramento, CA, 3 Mercy Medical
Group, El Dorado Hills, CA and 4 University of Southern California, Los Angeles, CA
Atopic dermatitis (AD) is a chronic disease requiring regular follow-up. To increase access to
dermatological care, online management of AD is being studied. However, a critical
knowledge gap exists in determining AD patients’ quality of life in direct-to-patient online
models. In this randomized-controlled clinical trial, we examined quality of life in AD pa-
tients managed through a direct-access online model. We randomized 156 patients to receive
care through a direct-access online platform or in person. Patients were seen for 6 visits over
12 months. At each visit, the patients completed DLQI/CDLQI and SF-12. Between baseline
and 12 months, the mean (SD) within-group difference in DLQI score in the online group was
4.1 (�2.3); for the in-person group, the within-group difference was 4.8 (�2.7). The mean
(SD) within-group difference in CDLQI score in the online group was 4.7 (�2.8); for the in-
person group, the within-group difference was 4.9 (�3.1). The mean (SD) within-group dif-
ference in PCS and MCS SF-12 scores in the online group was 6.5 (�3.8) and 8.6 (�4.3); for
the in-person group, it was 6.8 (�3.2) and 9.1 (�3.8), respectively. The difference in the
change in DLQI, CDLQI, SF-12 PCS, and SF-12 MCS scores between the two groups was 0.72
(90% CI, �0.97 to 2.41), 0.23 (90% CI, �2.21 to 2.67), 0.34 (90% CI, �1.16 to 1.84), and
0.51 (90% CI, �1.11 to 2.13), respectively. All differences were contained within their
equivalence margins. Adult and pediatric AD patients receiving direct-access online care had
equivalent quality-of-life outcomes as those seen in person. The direct-access online model
has the potential to increase access to care for patients with chronic skin diseases.
S58 Journal of Investigative Dermatology (2017), Volume 137
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Utility of imaging in cutaneous marginal zone lymphoma

1 2 1 2 1 1
S Geller , J Dai , P Myskowski , YH Kim , A Moskowitz , M Pulitzer , R Hoppe2,
SM Horwitz1 and M Kheterpal1 1 MSKCC, New York, NY and 2 Stanford University,
Stanford, CA
Standards of care recommend imaging as an essential part of the initial workup in cutaneous
marginal zone lymphoma (CMZL). This stems from a definition of CMZL requiring the
absence of extracutaneous disease after thorough staging. To evaluate the utility of imaging in
patients with marginal zone lymphoma presenting in the skin, we retrospectively reviewed
291 CMZL patients at Memorial Sloan Kettering Cancer Center (MSKCC) and the Cutaneous
Lymphoma Clinic at Stanford University. At initial staging, extracutaneous disease was
confirmed by biopsy in 2.7% (8/291; lymph node in 7, bone marrow in 1). Overall, 11% (32/
291) cases were deemed clinically suspicious for systemic disease on imaging with 43.8%
(14/32) having a biopsy negative for lymphoma or resolution on subsequent imaging. The
other 11 patients with abnormalities were followed without biospy confirmation: 2 pro-
gressed with adenopathy, none died of disease, and 3 were lost to follow up. At a median
follow up of 49 months, < 2% of the patients with negative staging developed extracutaneous
disease; all cases were identified by clinical symptoms confirmed by imaging and biopsy.
Deep subcutaneous involvement and history of immunosuppression were predictive of
extracutaneous disease. In those with systemic involvement, 2 died due to marginal zone
lymphoma, one with transformed disease. Overall prognosis was excellent with 10-year
disease specific survival and overall survival at 97.4% and 90.9% respectively. This is the
largest study to-date demonstrating the yield of imaging studies at initial staging and for
detection of systemic involvement in patients with MZL presenting in the skin. Use of routine
imaging studies should be considered judiciously.
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Matching-adjusted indirect comparisons of Ixekizumab and Secukinumab
using Etanercept and Ustekinumab Bridge Comparators

J Wu1, D Saure2, A Schacht2, L Mallbris2, S Wilhelm2, M Dossenbach2, A Nast3 and
R Warren4 1 Kaiser Permanente Los Angeles Medical Center, Los Angeles, CA, 2 Eli Lilly and
Co, Indianapolis, IN, 3 Charité Universitätsmedizin Berlin, Germany and 4 University of
Manchester, Manchester, United Kingdom
Ixekizumab (IXE) and secukinumab (SEC) are IL-17A antagonists approved in several markets
for treatment of moderate-to-severe plaque psoriasis. In the absence of head-to-head trials
evaluating IXE vs SEC, indirect comparisons are the only way to evaluate comparative
effectiveness. Using data from randomized, double-blind, and active-controlled phase 3
clinical trials of patients with psoriasis, we applied matching-adjusted indirect comparison
(MAIC) methods to indirectly compare Wk 12 efficacy of recommended doses of IXE (160 mg
at wk 0, then 80 mg every 2 wks [IXEQ2W]) and SEC (300 mg once per wk for 5 wks, then
every 4 wks [SEC300]) via etanercept (UNCOVER-2, -3, and FIXTURE) and via ustekinumab
(IXORA-S and CLEAR) bridge comparators. Psoriasis Area and Severity Index (PASI) results
were assessed using the Bucher method (BU) and two versions (original and modified) of the
Signorovitch method (SG) (weighting on age, gender, and baseline PASI, in addition to
duration of psoriasis [etanercept bridge], or weight [ustekinumab bridge]. The two indirect
comparisons were pooled using random effects meta-analyses. IXEQ2W-treated patients had
comparable PASI 75 response rates to SEC300-treated patients with all analysis approaches.
PASI 90 (�90% improvement from baseline PASI) rates for IXEQ2W were 14% (95% confi-
dence interval: 6%-21%, p¼.0002), 13% (5%-20%, p¼.0009), and 12% (5%-20%, p¼.0018)
higher vs SEC300 using the three analysis approaches (BU, SG original, and SG modified
methods, respectively). PASI 100 rates were also higher for IXEQ2W vs SEC300 with response
differences of 13% (7%-18%, p < .0001), 13% (6%-20%, p¼.0002), and 13% (7%-19%, p <
.0001) for the three approaches. In conclusion, both PASI 90 and PASI 100 response rates
were significantly higher for IXE vs SEC (12%-14%) across multiple analyses methods.
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Long-term clinical outcomes after 2 years of Ixekizumab treatment in patients
with moderate-to-severe psoriasis with a focus on absolute PASI

P Fernández Peñas1, O Goldblum2, L Berggren2, N Burkhardt2 and D Jullien3 1 Dept. of
Dermatology, Westmead Hospital, Westmead, Australia, 2 Eli Lilly and Co., Indianapolis, IN
and 3 Dept. of Dermatology, Centre Hospitalier Universitaire Lyon, Lyon, France
Treatment comparisons are usually based on relative improvement from baseline on the
Psoriasis Area and Severity Index (PASI). However, for long-term assessment of efficacy the
achievement of a low absolute PASI may be more relevant. Here we report 2 year PASI data of
patients randomized to be treated with ixekizumab (IXE) according to the label treatment
schedule (starting dose 160mg, then 80mg every 2 weeks up to incl. week 12, followed by
80mg every 4 weeks, Q2W/Q4W) in the UNCOVER 3 study (NCT01646177). Three methods
for summarizing the data were used: 1) non responder imputation (NRI) assuming every
patient that drops out is a non-responder; 2) last observation carried forward (LOCF) assuming
dropouts will have the same efficacy for the remainder of the study; 3) observed cases (OC).
Only visits treated according to the IXE label were considered. Data from visits with an
uptitrated Q2W long-term dosing were excluded (OC) and replaced using LOCF until the
patient discontinued (NRI/LOCF). Uptitration from IXE Q4W to Q2W for maintenance took
place in 11 (3.5%) patients between w60 and w108. Of 385 patients, 305 had a non-missing
PASI score at w108 while on the label dose. At w108, relative PASI response with IXE
on-label treatment was (NRI/LOCF/OC): PASI 75¼76.4%/84.2%/94.1%, PASI 90¼64.4%/
70.1%/81.0%, PASI 100¼46.0%/49.1%/58.0%. Absolute PASI data with IXE on-label treat-
ment were (NRI/LOCF/OC): PASI�5¼76.1%/83.9%/93.8%, PASI�3¼70.9%/78.2%/88.5%,
PASI�2¼66.2%/71.4%/83.0%, PASI�1¼58.2%/62.9%/73.1%. In conclusion, a majority of
patients treated with IXE according to its label maintained a low absolute PASI throughout 2
years of continuous treatment with IXE.
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Acne Core Outcomes Research Network (ACORN) reaches consensus on
outcomes to measure

D Thiboutot1, J Tan2, F Marc2, M Patel3, E Otchere4, A Layton5 and A Eady5 1 Penn State
University College of Medicine, Hershey, PA, 2 Windsor Clinical Research, Windsor,
Canada, 3 The Commonwealth Medical College, Scranton, PA, 4 The Washington Uni-
versity School of Medicine, St. Louis, MO and 5 Harrogate District Trust, Harrogate, United
Kingdom
Recognizing the need for standardization of outcome measures used in clinical trials for acne,
the Acne Core Outcomes Research Network (ACORN) was formed in 2012 with support from
NIAMS. ACORN is aligned with the International Dermatology Outcome Measurers (IDEOM)
and the Cochrane Skin Group (CSG-COUSINS). Our objective is to follow the roadmap
outlined by the Harmonizing Outcome Measures in Eczema (HOME) to develop standardized
outcome measures. ACORN has 90 members including clinicians, researchers, statisticians,
patients, journal editors and industry trialists representing 6 continents. Following a rigorous
methodology involving 500 international stakeholders, consensus has been reached on what
to measure in an acne trial: (1) satisfaction with appearance, (2) long-term control of acne, (3)
extent of scars and dark marks, (4) satisfaction with treatment received, (5) signs and symp-
toms of acne, (6) health-related quality of life and (7) global acne severity assessed by a
healthcare professional. This represents completion of the first major step towards identifying
a core outcome set (COS). The results of this study imply that a paradigm shift may be needed
in the time course and the manner in which data are collected in an acne clinical trial.
Challenges will include efforts to balance regulatory requirements with the desires of patients
and providers in assessing the outcomes of interest. A concurrent systematic review of the
impacts of acne is nearing completion which will inform domains and subdomains to be
addressed in the outcome measures developed.
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An open-label investigator initiated study to evaluate the efficacy and safety of
sonidegib and buparlisib in advanced basal cell carcinomas (NCT02303041)

DC Tran, G Zhu and ALS Chang Stanford, Redwood City, CA
Smoothened inhibitors (SI) are FDA approved for advanced basal cell carcinomas (BCCs), but
chemo-resistance is a clinical challenge. One mechanism of chemo-resistance involves
upregulation of phosphoinositide 3-kinase pathway (PI3K). Hypothesis: Combination treat-
ment with sonidegib, an SI, and buparlisib, a pan-PI3K inhibitor, has efficacy in advanced
BCC patients (pts). Methods: After IRB approval, pts. who met all enrollment criteria at
Stanford received sonidegib (200 mg/d) and buparlisib (80 mg/d) until disease progression or
intolerable toxicity. Primary endpoint: overall response rate (ORR) after 328 days of therapy,
by Response Evaluation Criteria for Solid Tumors version 1.1. Secondary endpoints: pro-
gression-free survival (PFS), and incidence and severity of adverse events (AEs) (by the
Common Terminology Criteria for Adverse Events, version 4.0). Results: Of 10 pts enrolled, 7
were response evaluable, and 8 were AE evaluable. Median follow-up time for response
evaluable pts was 14.8 mos.; for AE evaluable pts 12.0 mos. ORR¼42.8% for response
evaluable pts: RR¼40.0% in previously SI-exposed pts (n¼6), 50.0% in naı̈ve pts (n¼2).
Overall, median PFS¼13.8 mos. (range 1.9 e 18.6). Grade 3 AEs occurred in 50% of
evaluable pts, consisting of n¼2 pts with transaminitis, and n¼1 with abdominal pain,
esophagitis, muscle spasms, anxiety, and elevated creatine phosphokinase. Two pts dis-
continued the study due to AEs. One pt with response is currently still on the study. Con-
clusions: Though the sample size is small as advanced BCCs are rare, this pilot study suggests
the combination of sonidegib and buparlisib has potential benefit in this patient population
with few treatment options. The frequency of grade 3 toxicity at the doses used in this study
may limit usage. Larger clinical trials across multiple sites are needed to evaluate whether
combination therapy at lower doses of buparlisib may optimize clinical benefit while mini-
mizing AEs.
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Laser treatment in FFA

1 2 2 2
A Eginli , L Culp , J Subash and A McMichael 1Wake Forest Dermatology, Los Angeles, CA
and 2 Wake Forest Dermatology, Winston Salem, NC
Frontal fibrosing alopecia (FFA) is an inflammatory scalp disorder characterized by a “band”
of permanent hair loss along the frontotemporal hairline. Postmenopausal Caucasian women
are the classic population presenting with FFA. However, FFA has now been described in
women of many ethnicities. No standardized treatment protocol exists for FFA. Treatments
have been aimed at decreasing inflammation and at increasing anagen hair growth. Low level
laser light treatment has recently been described as a stimulant of hair growth in alopecia
areata and androgenetic alopecia. In this proof of concept study, we used a non-contact, non-
ablative 1064 nanometer neodymium-doped yttrium aluminum garnet (Nd: YAG) laser to
treat subjects. 5 female subjects were in this study (average age 53.6); 4 Caucasian, 1 African
American. Subjects had biopsy proven FFA, and on no treatment or stable treatment for at
least the last 2 months. The laser was used to treat the affected frontotemporal region as well
as the full face for 3 treatments. Photographs, clinical assessment performed before each
treatment and at completion to assess hairline stabilization and potential regrowth. The
subjects had varying degrees of pain (Pa), burning (B) and pruritus (Pr) at baseline. Over the
course of the study, 2 subjects reported stable levels of Pa, B and Pr. 1 subject had an increase
in Pr from absent to mild. 2 subjects had a decrease in Pa, B and Pr. 2 patients indicated the
treatment prevented hair loss and 2 indicated there was new growth. 1 patient stated that the
treatment seemed to have accelerated hair loss, but she had lower levels of Pa, B and Pr. The
pathogenesis for hair restoration has not yet been elucidated, but observational effects are
promising. The laser wounds may increase blood flow, cytokines, and growth factors to
induce hair growth; in particular, the Wnt-b-Catenin-Lef1 signaling could play a pivotal role.
Further research into the pathogenesis and clinical response of laser treatment in FFA is
needed.
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A longitudinal study of cutaneous dermatomyositis

PB Chansky, JM Olazagasti, R Feng and V Werth University of Pennsylvania, Philadelphia, PA
Prior studies have described the course of dermatomyositis (DM) using muscle weakness and
enzymes; however, limited studies have described the course of cutaneous disease. A
retrospective cohort included patients 18 years or older with clinical or histologic evidence of
DM who had the Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) ac-
tivity subscore recorded for at least 2 years. Disease progression was classified into improved,
worsened, or stable based on net area under the curve per unit time relative to baseline
CDASI score and a fitted linear slope. Disease course was classified into monophasic,
polyphasic, or chronic based on definitions in the literature. Subjects were divided into mild
and moderate-severe (MS) baseline severity groups and outcome measures were compared.
In our cohort of 40 DM patients, the majority were female (90%) and Caucasian (95%), with a
mean age of 52.9 years at baseline. Disease subtype was classified as classic (52.5%) and skin
predominant (47.5%). Mean follow-up time was 3.50 years (SD¼1.0). More patients had MS
disease at baseline (N¼24, 60%) compared to mild disease (N¼16, 40%). Average disease
activity was significantly different between the mild and MS groups (9.10 vs. 14.96; P ¼
0.004). The majority of DM patients showed an improvement in disease activity (N¼23,
57.5%) compared to a worsening (N¼8, 20%) and stable (N¼9, 22.5%) progression. Within
the mild group, a majority of the patients’ disease activity remained stable (N¼8, 50%)
compared to improvement in the MS group (N¼20, 83%). Most DM patients had a poly-
phasic course (N¼33, 82.5%) compared to monophasic (N¼5, 12.5%) and chronic (N¼2,
5%) courses. Variability in disease activity over time (average flares/yr) was independent of
baseline disease activity. In summary, the majority of our patients had MS disease activity at
baseline that improved with a polyphasic course while fewer had mild baseline disease that
mostly remained stable with a polyphasic course.
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Implementation of a teletriage system improves access to dermatologic care in
an underserved clinic: A retrospective review

PB Chansky, CL Simpson and JB Lipoff Dept of Dermatology, Univ of Pennsylvania, Phila-
delphia, PA
Puentes de Salud is a multi-disciplinary clinic that provides healthcare to uninsured Latino
immigrants. Local dermatologists volunteer to support one clinic per month, however, the
volume of dermatology referrals led to significant wait times and delayed patient care. We
implemented a teletriage system using the American Academy of Dermatology (AAD) tele-
dermatology smartphone application (AccessDerm) to accelerate and expand access to
dermatologic care. Primary care providers referred patients with dermatologic concerns via
teletriage prior to scheduling in-person appointments. Retrospective data was collected
regarding timing, diagnosis, and management of teledermatology cases. Sixty consultations
were submitted over a total of 2.5 years. Most were submitted by clinic RNs (58%) and MDs
(30%). Patients were predominantly male (65%) with a mean age of 32.5 years. Of all the cases,
the most frequent disease categories were inflammatory (45%), neoplastic (18%), and infectious
(17%), while the most common body locations were in visible areas including the face (N¼11),
hands (N¼9), and arms (N¼6). The mean time to teledermatology response by a dermatologist
was 1.4 days (SD 3.07) versus 13.4 days (SD 8.93) to the next dermatology clinic (p < 0.0001).
Compared to self-reported provider plans, teledermatology altered the treatment in 57 cases
(95%). In total, 42 cases (70%) were successfully triaged via teledermatology, meaning a
treatment plan was rendered by a dermatologist without in-person evaluation. Successful tel-
etriage saved an average of 1.4 out of 8 appointments per monthly clinic, allowing an 18%
increase in access to dermatologic care for patients requiring in-person evaluation. In summary,
teledermatology is an effective triage tool to expand access to dermatologic care in underserved
populations, including uninsured immigrants. In our study, teledermatology was sufficient to
triage 70% of cases, significantly reducing the time to dermatologist evaluation, increasing
availability of in-person appointments, and providing a new opportunity for volunteer der-
matologists to care for disadvantaged populations without access to specialty providers.
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Associations of resilience with quality of life in patients with hidradenitis
suppurativa

M Butt1, S Esmann2, G Jemec2 and J Kirby1 1 Department of Dermatology, Penn State Her-
shey Medical Center, Hershey, PA and 2 Zealand University Hospital, Roskilde, Denmark
The objective of this study is to investigate how resilience is associated with quality of life
(QOL) and psychiatric comorbidities in patients with hidradenitis suppurativa (HS). This is a
cross-sectional survey study conducted at two HS centers. A demographic section and 4
previously validated instruments were used: Brief COPE, Hospital Anxiety and Depressive
Scale, the Dermatology Life Quality Index, and the Brief Resilience Coping Scale. Descriptive
statistics were performed and logistic regression models were built to explore associations.
Overall, 124 responses were collected. As expected, the majority were women (n¼102;
82.3%). Based on the HADS, 38.3% (n¼46) qualified as cases of depression and 8.9% (n¼11)
qualified as cases of anxiety. Additionally, the DLQI revealed a significant portion of patients
felt HS had a “very large effect” (27.9%; n¼31) or “extremely large effect” (17.1%; n¼19) on
their QOL. Greater HS severity was associated with depression (OR ¼ 1.19 [1.04, 1.36]) and
impaired QOL (OR ¼ 1.97 [1.64, 2.37]) after controlling for demographics. Resilience was
significantly associated with anxiety (p-value: < 0.01); those with higher resilience scores
having lower odds of anxiety. A similar trend was seen with depression. In regression ana-
lyses, resilience was inversely related to both depression (OR ¼ 3.28 [1.01, 10.65]) and
anxiety (OR ¼ 7.72 [1.13, 52.72]) when comparing those with the highest anxiety and
depression scores to those with the lowest. Due to the pain and social stigma related to skin
diseases, HS places a significant mental health burden on those who suffer from the condi-
tion. In order to provide quality care to our patients, we need to be able to address all health
concerns related to the patients’ condition. We believe that by identifying the positive psy-
chiatric methods related to resilience and coping, we will be better able to counsel patients
and improve care for this patient population.
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Topical carbamide peroxide for treatment of mild to moderate acne vulgaris

JE Bernstein1, DL Breneman2, LA Drake3, C Griffiths4, SD Glazer5 and SB Phillips1 1 Elorac,
Inc., Vernon Hills, IL, 2 University of Cincinnati, Cincinnati, OH, 3 Harvard University,
Boston, MA, 4 University of Manchester, Manchester, United Kingdom and 5 Glazer
Dermatology, Buffalo Grove, IL
Background: Benzoyl peroxide(BPO) has been used successfully to treat mild to moderate
acne for over 50 yrs, however, its use is limited by potential for irritation and sensitization. In
contrast, 10% carbamide peroxide(CPO), (a teeth whitener/ear wax remover), in a human
repeat-insult patch test, was a mild irritant and non-sensitizer while 10%BPO was a strong
irritant and moderate sensitizer. This is due to CPO decomposing on the skin to urea, water
and oxygen, while BPO decomposes to benzoic acid and oxygen. Thus CPO may be superior
to BPO as an acne treatment. Methods: The safety and efficacy of 10%CPO solution to treat
acne was studied in 2 IRB-approved multicenter double-blind vehicle-controlled paired
comparison trials. A total of199 males(n¼82)and females(n¼117),ages 12-40yrs, with mild to
moderate acne15 non-inflammatory and 6 inflammatory lesions on each side of face) were
randomized to apply CPO or vehicle solution to each side, BID. After 8 or 12wks of treatment
an acne lesion count(ALC) and a Physician’s Global Evaluation(PGE) were done to assess
severity. Results: Percent reduction in ALC was significantly greater for the CPO than vehicle
sides in each trial: at wk8, 35% vs 16%, n¼60 (P < 0.001) and at wk12, 37% vs 25%,
n¼139(P¼0.006) in both non-inflamatory and inflammatory lesions. Similarly, the PGE
demonstrated significantly greater Substantial Improvement (�1 grade improvement) for CPO
vs vehicle(P¼0.001) at end of treatment in both trials, 25% on CPO vs 10% on vehicle sides.
Adverse events included mild transient irritation and mild hair bleaching. Conclusions: CPO
10% solution is a safe and effective treatment for mild to moderate acne, and offers a viable
alternative to BPO as monotherapy or in combination with topical antibiotics and retinoids.
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Assessment of functional impairment in psoriasis

M Nakamura1, A Luber2, S Paek3, J Koo1 and A Qureshi2 1 University of California San
Francisco, San Francisco, CA, 2 Brown University, Providence, RI and 3 Brown Derma-
tology, Providence, RI
Psoriasis is a chronic, systemic inflammatory disease that can have a significant impact on
quality of life, including daily functioning. There are three main aspects of functionality that
can be affected: 1. interpersonal (i.e. maintaining relationships, socializing, concealing the
skin from others, feeling unclean, feeling unattractive); 2. psychological (i.e. anxiety,
depression, anger, helplessness, shame/embarrassment); 3. personal (i.e. distraction, physical
limitations, impaired sleep, absence from work/school/other, financial problems). To inves-
tigate functional impairment (FI) in psoriasis patients, a self-administered survey study was
conducted at two academic institutions using a 15-item questionnaire. Participants were
asked to score each on a scale of 0 (no impairment) to 10 (significant impairment), with five
questions for each of the three FI categories. Participants were also asked to rate the severity of
their psoriasis, as well as level of satisfaction with the current treatment received for their
psoriasis. To date, 200 surveys have been completed. The mean score in interpersonal FI was
13.29 (SD 12.76), which showed moderate correlation to disease severity (r ¼ 0.55, pp <
0.001) and a weak negative correlation to patient satisfaction (r ¼ - 0.29, p < 0.001). The
mean score in psychological FI was 12.14 (SD 12.98), which showed moderate correlation to
disease severity (r ¼ 0.51, p < 0.001) and weak negative correlation to patient satisfaction (r
¼ - 0.26, p < 0.001). The mean score in personal FI was 9.30 (SD 10.59), which again
showed moderate correlation to disease severity (r ¼ 0.52, p < 0.001) and weak negative
correlation to patient satisfaction (r ¼ - 0.23, p¼0.0011). These results indicate that patients
with psoriasis suffer from FI, which is likely related to disease severity. Patient satisfaction
appears to be weakly related to level of FI. Validation of this novel psoriasis FI questionnaire is
currently underway.
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Addressing the under-treatment of patients with psoriasis - Preliminary survey
results

S Lockwood1, M Porter1 and A Kimball2 1 Massachusetts General Hospital, Boston, MA and
2 Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA
Psoriasis is a common, chronic, inflammatory disease affecting over 7.4 million people in the
United States.Despite its high prevalence, many people are untreated or undertreated. Pri-
mary Care Providers (PCPs) may be the only providers treating patients with psoriasis, and
they are often the referring physicians to dermatology. We sought to investigate current
management practices of psoriasis by PCPs through an online survey sent to PCPs at Mas-
sachusetts General Hospital (MGH). Twenty PCPs have responded to date and data collection
is ongoing. In this preliminary report, approximately 75% of responders believe that psoriasis
is a difficult disease to treat. All responders prescribe topical corticosteroids, but most are
hesitant to prescribe high potency topical corticosteroids due to concern about skin atrophy.
None of the responders prescribe phototherapy or biologic agents for psoriasis. Approxi-
mately 80% of responders do not know when systemic agents are appropriate, and the
majority report being worried about medication side effects. PCPs most often refer patients to
a dermatologist when the patient does not improve with their treatment plan, for any systemic
medication, for phototherapy, or when the patient has joint pain. Our study suggests that
patients with moderate-to-severe psoriasis requiring treatment beyond topical medications
may be undertreated if they are only managed by their PCP. Educating PCPs about currently
available and emerging treatments and ensuring that referrals to dermatology are completed,
when appropriate, is important so that patients with psoriasis receive appropriate and timely
treatment for their disease.
S60 Journal of Investigative Dermatology (2017), Volume 137
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Comparison of effectiveness and acute toxicity of intensity-modulated
radiotherapy (IMRT) and electron beam radiation therapy for angiosarcoma of
the head and neck

M Masuzawa1, A Sekiguchi2, I Soda2, K Hayakawa2 and Y Amoh1 1 Department of
Dermatology, Kitasato University, Sagamihara, Japan and 2 Department of Radiology and
Radiation Oncology, Kitasato University, Sagamihara, Japan
BACKGROUND. While angiosarcoma responds well to radiation therapy, electron beam
radiation therapy (EBRT) causes non-uniform irradiation because of the head’s globular shape.
We altered the irradiation method from EBRT to intensity-modulated radiotherapy (IMRT) to
irradiate with more uniformity after 2014. PATIENTS and METHODS. Cutaneous angio-
sarcoma of the head and neck patients treated at our institute from 2004 to 2016 were
reviewed and 41 cases treated with EBRT (median age¼74 years) and 10 cases treated with
IMRT (median age ¼81 years) were selected retrospectively. In all cases except 4 cases with
advanced stage, the total doses were 70 Gy with fractional doses of 2.5 Gy. RESULTS. All
cases treated with EBRT except two severe advanced cases had curative irradiation. 21 of 41
cases (51.2%) had local recurrence, and the median relapse-free survival rate is 18 months.
The follow-up period of the group treated with IMRT is 10 to 29.4 months, and two severe
advanced cases had palliative IMRT for local control. Only 1 out of 8 cases had local
recurrence with curative IMRT. With a median follow-up of 9.7 months, there were no
therapy-related toxicities more than grade 3 in the group with IMRT as with EBRT.
CONCLUSION. Our data shows that IMRT has an equivalent safety with EBRT in the acute
phases, and may provide good local control of primary lesions. IMRT could be considered as
an optimal treatment for angiosarcoma of the head and neck. Prospective evaluation and
longer follow-up are required in order to further assess clinical outcomes and late toxicities.
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Histopathologic review of negative sentinel lymph node biopsies in thin
melanomas: An argument for the routine use of immunohistochemistry and
serial sectioning

A Hickman, A Stowman, A Gru and C Slingluff University of Virginia, Charlottesville, VA
Objectives: Sentinel lymph node biopsy (SLNB) is performed for some thin melanomas in the
presence of concerning histopathological features. There are no defined standards for how
sentinel nodes should be processed to detect microscopic metastases. We compared our
method of serially sectioning nodes at 2-3 mm intervals and performing 1 H&E slide versus
multiple H&E levels and utilizing immunohistochemistry (IHC). Methods: A retrospective
review of a prospectively collected database identified patients with thin melanomas treated
with wide local excision (WLE) and SLNB between 1995 e 2010. Two patients had positive
nodes. Out of 95 patients with negative SLNBs, 48 patients (49 nodes) were evaluable.
Additional sections of each SLNB tissue block were stained with H&E (x2), Melan-A (x2) and
HMB45 (x2), and reviewed by two pathologists. Results: Additional histopathological sec-
tions revealed that 1/49 (2.0%) nodes originally called negative had evidence of metastasis,
which was evident both on additional H&E levels and by IHC; 3/49 nodes (6.1%) had benign
nodal rests. All other nodes (45/49, 91.8%) were negative by H&E and IHC for metastatic
disease. Conclusion: This study supports prior work suggesting the value of IHC in detecting
micrometastases in melanoma sentinel nodes. Especially for thin melanomas where metas-
tases are uncommon, but where detection of the metastasis upstages dramatically from stage
IA to IIIA, evaluation of nodes may be enhanced by combining breadloafing at 2 - 3 mm
intervals with multiple H&E sections and IHC analysis.
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Quantifying of serum IL-17A and TNF-a to estimate the formation of psoriatic
skin: PASI formula

E Nishida, K Torii, S Kasuya, K Ikumi and A Morita Department of Geriatric and Environ-
mental Dermatology, Nagoya City University Graduate School of Medical Sciences, Nagoya,
Japan
Psoriasis is a chronic immune-mediated skin disease. The immune assessment of psoriatic
lesions might be feasible to choose biologics in terms of prediction of severity and com-
modity. However, it is difficult to take psoriatic skins from all the patients for the estimation.
The purpose of this study is to find the relationship between psoriatic skin formation and the
levels of serum cytokines (IL-17A, TNF-a, IL-10, IL-6, IL-4, IL-2, IFN-g) in 30 psoriasis
patients. The serum IL-17A were determined by flow cytometry using the BD� Cytometric
Bead Array system. The serum TNF-a were determined by ELISA method. PASI score was
weekly correlated with the serum IL-17A (r¼0.348). The serum TNF-a, IFN-g, IL-6, IL-4, and
IL-2 did not correlate with the PASI score (r¼0.063, -0.197, 0.232, 0.238, 0.028, respec-
tively). Then, we hypothesized that the formation of psoriatic skin is involved by IL-17A and
other cytokines simultaneously. A recent study reveals IL-17 is generally regarded as initiator
of skin lesion and TNF-a is expanding the lesion horizontally. We analysed these factors
using multiple regression analysis and finally obtained the formula: PASI score
¼0.31XIL-17+1.62XTNF-a +11.4 (p¼0.028). It was suggested that TNF-a is 5 times greater in
significance than IL-17 on formation of psoriasis. This study provides a new important
contribution to estimate the formation of psoriatic skin with PASI formula.
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The quinacrine experience in a population of cutaneous lupus erythematosus
and dermatomyositis patients

L Mittal and V Werth University of Pennsylvania, Philadelphia, PA
Quinacrine, a compounded antimalarial, is critical for those intolerant or unresponsive to
hydroxychloroquine (HCQ). In March 2016, the Pharmacy Compounding Advisory Com-
mittee raised concerns about its safety, and as a result, access to this orphan drug may become
difficult. In this retrospective cohort study, we examine the extent of quinacrine use and its
side effects at Penn. We quantified patients prescribed quinacrine in the past year, 2) deter-
mined the number of patients who obtained quinacrine at Penn’s pharmacy as well as the
specialties prescribing this drug, and 3) reviewed two prospective databases of cutaneous
lupus erythematosus (CLE) and dermatomyositis (DM). Database patients (n¼636, 66.2%
CLE, 33.8% DM) without antimalarial history (n¼73) or scant records (n¼25) were excluded.
538 patients were in the final analysis (mean age¼52.3, 85.1% female, 14.9% male, 68.8%
CLE, 31.2% DM). We found that 241 patients were prescribed quinacrine in the last year at
Penn. Pharmacy records for 111 patients who obtained quinacrine indicate 63.1% were
prescribed by dermatologists, 34.2% by rheumatologists, and 2.7% by internists. Addition-
ally, 58.7% (n¼316) of database patients used quinacrine. For the 280 quinacrine users with
follow-up records, this drug was added in 86.1% (n¼241) due to HCQ refractoriness. Drug
inaccessibility led to 23.4% of quinacrine, 4.6% of HCQ, and 16.4% of chloroquine (CQ)
cessations. Side effects account for 30.5% of quinacrine, 42.6% of HCQ, and 49.2% of CQ
cessations. Following treatment suspension due to side effects, quinacrine was resumed in
27.7%, HCQ in 25.7%, and CQ in 16.7%. These results provide evidence that quinacrine
was prescribed predominantly for rheumatic skin disease, and the majority of database pa-
tients used this drug due to HCQ refractoriness. Quinacrine was discontinued more often
than other antimalarials due to cost and access barriers rather than side effects, and following
side effects, it was often resumed.
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Dermatologic manifestations of graft-versus-host disease in solid organ
transplantation: A single center retrospective clinicopathologic review (1996-
2016)

GY Kim, LA Schmelkin, M Davis and JS Lehman Mayo Clinic, Rochester, MN
Graft-versus-host-disease (GVHD) is a multisystem disease that occurs when immune cells
transplanted from a blood and marrow or solid organ graft recognize tissues from the trans-
plant recipient as foreign. Diagnosis of solid-organ transplantation-associated (SOT) GVHD
can be delayed due to its rarity and non-specific nature of skin manifestations. We performed
a retrospective clinicopathologic study of all patients with SOT GVHD from our institution
over a 20-year time period. Of 7 patients with SOT GVHD, 5 (71.4%) underwent liver
transplantation, while 2 (28.6%) underwent bilateral, sequential lung transplantation. Six
patients (85.7%) died, of whom 4 (57.1%) died during the follow-up period an average of 176
days post-transplant. The 7 patients presented an average of 62 days post-transplant with skin
symptoms and received a diagnosis of GVHD an average of 77 days post-transplant. While
diagnosis was made via FISH and chimerism by PCR, it was often delayed due to confusion
with a drug reaction. All 7 patients presented initially with a skin rash and all progressed to
develop multi-organ involvement. Frequent skin findings included pruritic, coalescing
erythematous to violaceous macules and papules with desquamation. Fifteen skin biopsy
specimens were available for review from 6 patients. In 5 patients (83.3%), skin biopsy
showed vacuolar interface dermatitis. Hair follicle vacuolar interface changes were present in
11 of 14 cases containing a hair follicle (78.6%). Satellite cell necrosis was observed in 10 of
14 cases (71.4%) with epidermis present for review. Our study emphasizes skin involvement
as the initial feature of SOT GVHD and the frequent presence of vacuolar interface changes
and satellite cell necrosis on skin biopsy. Clinicians should maintain a high index of suspicion
for this rare but potentially fatal condition in patients who have undergone solid organ
transplantation, as early recognition is essential for prompt initiation of treatment.
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Medical system distrust and factors that drive disparities in pruritus quality of
life among asian americans

KM Luk1, G Wrenn2, KH Chen1, C Quave1 and SC Chen1 1 Emory University School of
Medicine, Atlanta, GA and 2 Morehouse School of Medicine, Atlanta, GA
Racial disparities in pruritus quality of life (QoL) have been reported. Our data from a veterans
population indicated that non-whites have greater pruritus-specific QoL impact. Asian or
Pacific Islanders (API) more commonly report certain pruritic conditions and seek medical
care for pruritus, but the etiology of this disparity remains unclear. API are traditionally
grouped into one population, but are in reality a heterogeneous group. We investigated
potential factors mediating this disparity in a small API pilot population of 16 itchy and 7 non-
itchy patients. Surveys assessing QoL (ItchyQoL) and itch severity were given to itchy subjects,
and demographics and medical distrust to all subjects. The API group had a mean itch severity
score of 3.59 (SD 3.0), which is lower than that of the veterans (5.2, SD 2.3). Age, itch
severity, and several other factors were independent predictors of QoL across ItchyQoL
subscales (emotional, functional, symptomatic) in veterans, but in the API group, only age and
itch severity (p < 0.05) were independently predictive. As in the veterans group, itch had
disproportionately higher emotional rather than functional or symptomatic impact on QoL
among API. Qualitatively, we found certain ItchyQoL items to be drivers under each subscale.
Concern for scarring and seasonal aggravation were popular items for symptomatic impact
and sleep disturbance was prevalent for functional impact. Finally, we found differences in
medical system distrust between itchy and non-itchy subjects; compared to the non-itchy API,
itchy subjects more strongly believed “their physicians pretended to know something he/she
did not know” (Z -2.27, p¼0.023) and felt less comfortable telling their physicians “anything”
(Z -1.84, p¼0.066). Despite a small homogenous cohort, these preliminary results merit
further exploration of potential differences between API ethnicities and related sociocultural
factors that may mediate these disparities in pruritus.
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Pentoxifylline for the prevention of post-surgical keloid recurrence: A
retrospective pilot study

A Tan and D Glass University of Texas Southwestern Medical Center, Dallas, TX
Keloids are abnormal overgrowths of dermal fibrous tissue that occur in response to cuta-
neous wound healing. Though intralesional triamcinolone is the current standard of care,
there is still no fully effective treatment to prevent occurrence or recurrence after surgical
excision. Pentoxifylline (PTX) is a methylated xanthine derivative used to treat peripheral
artery disease that has recently shown promising applications to keloid treatment. A retro-
spective, open-label pilot study was performed to evaluate the efficacy of oral PTX in
decreasing keloid recurrence six months after surgical excision, and to characterize the side
effect profile of oral PTX in post-surgical keloid treatment. 28 keloids, after excision, all
received post-operative monthly intralesional triamcinolone injections. Patients were triaged
by disease burden and categorized into three experimental groups. 13 high-risk keloids
(multiple symptomatic keloids, history of recurrence, and/or positive family history) also
completed a concurrent 6-month course of PTX at 400 mg PO TID (Treated Group). 6 keloids
were symptomatic enough to warrant PTX but it was either discontinued due to side effects
such as nausea and menorrhagia, or never prescribed due to contraindications such as
breastfeeding (Intended Group). 9 keloids did not receive PTX by design due to low disease
burden and recurrence risk (Non-Indicated Group). Of the 13 high-risk keloids in the Treated
Group, only 2 keloids recurred 6 months after surgery (15.4%)—the lowest of all three
experimental groups. This was particularly noteworthy compared to the high-risk Intended
Group, in which 4 out of 6 keloids recurred in the same time period (66.7%). Of the 9 low-
risk keloids in the Non-Indicated Group, 2 keloids recurred (22.2%), likely due to low severity
at baseline. Future larger prospective studies are needed to confirm these findings. Pentox-
ifylline may be a potentially useful adjunct to existing post-surgical keloid treatment
modalities.
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Consumer self-testing of coloring mixtures is not useful for prediction of
oxidative hair dye-related contact allergy

T Suzuki1, Y Masui1, A Ito1 and R Abe2 1 Division of Dermatology Niigata University School
of Medicine, Niigata, Japan and 2 Department of Dermatology, Niigata University Graduate
School of Medical and Dental Sciences, Niigata, Japan
Oxidative hair dyes containing paraphenylenediamine (PPD) frequently used in Japan. The
Japanese government has recommended self-testing by consumers with a mixture of oxidative
dye and developer before hair coloring, and manufacturers of hair coloring agents are obliged
to recommend self-testing in their product instruction leaflets. In 2015, however, a consumer
monitoring survey of 3000 consumers by the Japanese Consumer Affairs Agency revealed that
only 2% of them performed self-testing before hair coloring. To assess the validity of con-
sumer self-testing with oxidative hair dye, we analyzed the results of patch testing (PT) with
PPD and open application tests with oxidative hair dye products. We performed a 2-day
closed PTwith PPD (1% pet.) for 836 patients and performed open application tests with their
own oxidative hair dye, and/or coloring mixture (dye plus developer) between 2000 and
2016. Positive reactions to PPD were seen in 95 patients. For 59 of them; 33 patients (61%)
showed positive reactions to oxidative dyes, and 20 (35%) showed positive reactions to the
mixture. PPD was present in 383 products, of which 198 (51%) elicited positive reactions.
Ten of 49 mixtures (20%) elicited positive reactions. When 26 mixture products were applied
to 23 patients who had 2+ or 3+ PT reactions to PPD, 9 of them were found to be positive. For
the 36 patients who had 1+ reactions to PPD, we applied 23 products, and only one of them
elicited a positive reaction. Our data suggest that consumer self-testing of coloring mixtures is
not useful for predicting oxidative hair dye-related contact allergy.
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The relevance of PROMIS in dermatology

J Ryan Wolf, F Essa, LB Dolohanty and AP Pentland University of Rochester Medical Center,
Rochester, NY
A validated PRO measure for all dermatology patients as part of clinical care does not exist.
The NIH Patient-reported Outcome Measures Information System (PROMIS) is designed to
track specific domain outcomes across all diseases and disciplines throughout the healthcare
system. This study examined the relevance of four common PROMIS domains (Physical
Function, Pain Interference, Mood, and Anxiety) in dermatologic care. A health assessment,
containing four PROMIS computer adaptive tests (CAT), was administered on iPads as part of
clinical care at Dermatology AC2 clinic at University of Rochester Medical Center from April
2016 to June 2016. Ineligibility criteria included patients: under the age of 12, unable to use
an iPad, unable to answer the questions because of physical or intellectual disability, or
deficient English language skills. Physical function scores � 45 and Pain Interference, Mood,
and Anxiety scores � 55 were described as “notable”. All statistical analyses (ANOVA, chi
square and correlative analyses) were performed at significance level of 0.05 using JMP10Pro.
Of 1,584 office visits, PROMIS data was captured during 636 visits. Demographic factors
influenced PROMIS scores and implementation (p < 0.01). Pre-existing conditions and age
were confounding factors for he Physical Function domain. Post-hoc analyses showed no
correlation between Pain Interference scores and the “0 to 10” Pain Screen. Patients with
“notable” Mood or Anxiety scores were more likely to have severe disease or unsuccessful
treatments compared to those with non-notable scores. We conclude that CAT PROMIS
domains for Anxiety and Mood may help identify patients who are more likely to be failing
their current treatment and/or have severe disease. Utilization of CAT PROMIS domains in
routine clinical care may enhance the quality of patient-centered care.
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Initial validation of novel clinical outcome measures in dermatology

B Candela1, M Wan2, F Tausk1, AP Pentland1 and J Ryan Wolf1 1 University of Rochester
Medical Center, Rochester, NY and 2 Columbia University Medical Center, New York City,
NY
Quality of care is now the focus of the reimbursement system for healthcare. A robust
measure of quality of care should capture the clinical outcome and/or clinical response to
care. This study examined the validity and reliability of two clinical outcome measures to
identify the best measure for assessing quality of care in dermatology. The two measures were
used on all patients in dermatology during routine clinical care. The provider-reported
measure contained 5 questions related to disease severity and treatment response in an
eRecord flowsheet. The patient-reported measure contained 14 questions consisting of the
same 5 question from the provider-reported measure and 9 questions related to satisfaction
with and access to dermatologic care. Both measures generated a composite score that re-
flected the quality of outcomes and quality of care (i.e., low score ¼ good outcome).
Cronbach’s alpha and correlative analyses were used to validate the provider-reported
measure on 768 clinic visits and the patient-reported measure on 108 patients with matching
provider-reported data. Both outcome measures had high response rate (>99% provider;
76.5% patient). Overall, the provider-reported measure was substantially better instrument
than the patient-reported measure (a ¼ 0.999 vs. 0.734). Comparison of the same five
questions on the two measures showed significantly different composite scores (provider ¼
6.17 vs. patient¼ 9.59, p < 0.0001) and greater reliability when completed by the provider (a
¼ 0.999 vs. 0.599). These findings suggest that provider-reported responses are more reliable
than patient-reported responses for measuring clinical outcomes; however, patient-reported
satisfaction may aid in the assessment of quality of care. Ongoing studies will further validate
these two outcome measures across multiple providers and clinics.
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Surgical delays in melanoma vary by insurance type

AS Adamson, L Zhou, C Baggett, NE Thomas and A Meyer Department of Dermatology,
University of North Carolina at Chapel Hill, Chapel Hill, NC
Purpose: Health insurance type has been shown to affect quality of care delivered to patients
with cancer; however, it is unknown whether insurance type affects surgical treatment delays
in patients diagnosed with melanoma. In this study we analyzed factors associated with
delays between diagnosis and surgical treatment of melanoma in patients with Medicare,
Medicaid, or private insurance. Patient population and Methods:Patients with a diagnosis of
melanoma (2004 to 2011) were identified through the North Carolina Central Cancer Registry
and linked with administrative claims from Medicare, Medicaid, and private insurance. For
study inclusion, patients had a first or only diagnosis of melanoma and continuous enrollment
for at least one month prior to the month of diagnosis to 12 months after diagnosis of mel-
anoma. The primary outcome was surgical delay, defined as surgical excision of more than 6
weeks after melanoma diagnosis, the suggested upper limit. Generalized linear models with
log link, Poisson distributions, and robust standard errors were used to estimate adjusted risk
ratios (RR) to model risk of delay in surgical treatment. Results: A total of 8,813 patients were
included, 48% (n¼4,256) Medicare, 47% (n¼4,117) privately insured and 5% (n¼440)
Medicaid patients. Privately insured patients were least likely to experience a delay in
definitive surgery followed by Medicare and Medicaid patients (23%, 29%, 43%, respectively
P < 0.001). After demographic adjustment, the risk of surgical delay was significantly
increased in patients with Medicaid as compared to private insurance (RR 1.32 [CI, 1.17-
1.50]). Surgical delays were less likely if the physician performing the surgery (RR 0.56 [CI,
0.52-0.61]; P < 0.001) or the diagnosing provider (RR 0.90 [CI, 0.83-0.97]) was a derma-
tologist as compared to a non-dermatologist. Conclusion: Surgical treatment delays were
common, but decreased in patients diagnosed or surgically treated by a dermatologist.
Medicaid patients experienced the most surgical delays. A reduction in delays in melanoma
surgery could be achieved through better access to specialty care and cross-disciplinary
co-ordination.
www.jidonline.org S61
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Teledermatology outcomes in the providence Veterans’ Health Administration

1 2 3
S Bertrand , MA Weinstock and S Landow 1 Brown University, Providence, RI, 2 Provi-
dence VA Medical Center, Brown University, Providence, RI and 3 PVAMC and Brown
University, Providence, RI
A successful teledermatology program requires efficient, accurate completion of multiple
steps in the chain of care from primary care to dermatologists and beyond. We therefore
evaluated the success of our teledermatology store-and-forward program at the Providence
VA Medical Center by performing a retrospective chart review of all 460 completed con-
sultations that originated in PVAMC and four affiliated outpatient primary care sites during
June through August 2016. We determined that dermatologists completed 84% (386) of
teleconsultations within 1 week after primary care placed the consult for imaging and 99%
(457) within one week after imaging was completed. Telehealth technicians forwarded 92%
(425) of dermatology recommendations to referring physicians within one day of completion.
51% (234) of patients required no face-to-face follow up in dermatology clinic. Of the 226
patients referred to dermatology clinic, 45% (102) were referred for biopsy. Overall, 6% of
Veterans receiving teleconsultation were diagnosed with a biopsy-proven skin cancer. 193
teleconsultations recommended primary care prescribe medications; the referring provider
ordered these medications within 7 days in 69% of cases (134). Weak points were identified
as primarily administrative: dermatology support staff documented phone calls within 7 days
to only 33% (74) of patients referred to dermatology clinic, and 45% (111) of patients referred
back to primary care had documented communication of the recommendations. We
conclude that the PVAMC teledermatology program, despite administrative inefficiencies,
enables rapid access to dermatologic care and avoids many unnecessary clinic appointments.
We hope by demonstrating the complexity of steps required for a successful teledermatology
program, and especially by detecting weak links in the chain of care, our findings can help
teledermatology systems within and outside the VA maximize their effectiveness.
S62 Journal of Investigative Dermatology (2017), Volume 137
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Immunohistochemical analysis of macrophage polarization in sarcoidosis

1 1 1 2 1
T Isohisa , J Asai , Y Arakawa , E Konishi and N Katoh 1 Dermatology, Kyoto Prefectural
University of Medicine, Kyoto, Japan and 2 Surgical Pathology, Kyoto Prefectural University
of Medicine, Kyoto, Japan
Sarcoidosis is an antigen-mediated disease of unknown etiology, characterized by the pres-
ence of noncaseating epithelioid cell granulomas. It usually affects multiple organs and has a
variable clinical course, that is called systemic sarcoidosis(SS), whereas occasionally it affects
the only skin, that is called cutaneous sarcoidosis(CS). Until now, there are no valid methods
to distinguish CS from the cutaneous involvement of SS. Recently, macrophage polarization
was recognized as an important pathogenic factor in granulomatous diseases, indicating that
classically activated macrophages (M1 macrophages) promote granuloma formation and
macrophage bactericidal activity, while alternatively activated macrophages (M2 macro-
phages) inhibit these effects. However, whether this macrophage polarization is also adapted
to histo-pathogeneses of sarcoidosis is still unclear. In this study, we immunohistochemically
analyzed macrophage phenotypes in CS and cutaneous lesion of SS and examined the dif-
ference between the two. Retrospective analysis was conducted based on systemic exami-
nations and biopsy-proved 22 patients with sarcoidosis with cutaneous lesions in our hospital
since 2010. Patients were divided into CS group (n¼3) and the cutaneous lesion in SS group
(n¼19). The lesion of sarcoidal granulomas in both two groups showed iNOS positive, sug-
gesting M1 phenotype, whereas M2-macrophages (CD 163 +) was significantly increased in
peripheral areas of sarcoidal granulomas in SS group compared with CS group (number of
CD163+ cells per high power field: CS ¼ 4.83�0.64, SS ¼ 11.95�2.99, P¼0.00086). These
data indicated that evaluation of macrophages phenotype can be used as a predictive marker
for the severity and prognosis of sarcoidosis.
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An elevated circulating level of periostin in patients with systemic sclerosis:
Associations with functional impairment in various affected organs

Y Yamaguchi1, Y Shirai2, J Ono3, Y Kawaguchi4, K Izuhara5, M Kuwana2 and M Aihara1

1 Yokohama City University Graduate School of Medicine, Yokohama, Japan, 2 Nippon
Medical School Graduate School of Medicine, Tokyo, Japan, 3 Shino-Test Corporation,
Sagamihara, Japan, 4 Tokyo Women’s Medical University, Tokyo, Japan and 5 Saga Medical
School, Saga, Japan
Purpose: We have previously reported increased periostin levels in patients with systemic
sclerosis (SSc). We further analyzed circulating periostin levels in associations with clinical
phenotypes including organ involvements in larger SSc samples. Methods: We enrolled 385
patients with SSc and 204 controls. Circulating periostin levels were determined by ELISA,
and univariate and multivariate analysis was conducted to examine their correlations with
disease duration, antibody profiles, the modified Rodnan total skin thickness score (mRSS),
and SSc-related organ involvements. Available serial samples were analyzed to evaluate if a
consecutive variation of periostin reflect a change of mRSS. Results: One hundred and forty-
six patients were classified as having diffuse cutaneous SSc, and 78, 169, 29, 209, 21, and 6
of SSc patients had digital ulcers (DU), interstitial lung disease (ILD), pulmonary arterial
hypertension (PAH), gastrointestinal involvement (GI), heart and renal involvements,
respectively. Higher periostin levels were observed in dcSSc, shorter disease duration, higher
mRSS, and positive for anti-topo I and -RNAPIII Abs. Multivariate analysis revealed that
elevated periostin was an independent parameter associated with the presence of DU, ILD,
PAH, GI, and heart involvement. mRSS was strongly associated with periosin level, disease
duration, anti-topo I and anti-RNAPIII Abs. Finally, serial variation of periostin correlated with
a change of mRSS. Conclusion: Elevated circulating periostin in SSc patients was strongly
associated with mRSS and the presence of SSc-related organ involvements.
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Dendritic cell vaccines for metastatic melanoma

1 1 2 3 4
JJ Damiano , CC Patrone , LD Falo , LH Butterfield , JM Kirkwood and LJ Geskin5

1 Columbia University College of Physicians and Surgeons, New York, NY, 2 Department
of Dermatology, University of Pittsburgh School of Medicine, Pittsburgh, PA, 3 Department
of Medicine, Surgery, and Immunology, University of Pittsburgh Cancer Institute, Pittsburgh,
PA, 4 University of Pittsburgh Medical Center, Pittsburgh, PA and 5 Department of
Dermatology, Columbia University Medical Center, New York, NY
In the current era of checkpoint inhibitors, patients with metastatic melanoma have
demonstrated a significant improvement in survival rates for the first time. However, opti-
mization of immunotherapy is an ongoing effort. Dendritic cell (DC) vaccines have been used
in clinical trials, in which they have been shown to be safe and capable of inducing tumor-
specific immunity. We conducted a three-arm pilot clinical study in 15 patients with meta-
static melanoma to evaluate three types of DC vaccines, differing only by strategies of tumor
antigen delivery. DCs and melanoma cells were isolated from each patient, incubated with
GM-CSF and IL4, and evaluated for maturation markers prior to antigen loading. Using pa-
tients’ own tumor cells as sources of antigens, we created DC vaccines by fusing melanoma
cells with DCs, by co-culturing tumor cells with DCs, or by pulsing DCs with tumor cell
lysates ex vivo. The vaccines were then injected into the superficial lymph nodes using high-
resolution ultrasound guidance. Primary endpoints included delayed-type hypersensitivity
(DTH) response and positive ELISpot, a measure of tumor-specific interferon-alpha produc-
tion. We demonstrate that the vaccines were safe and well tolerated by all patients. DCs
loaded with tumor antigens by co-culture produced more immunological responses than did
fusion- or lysate-loaded DC vaccines. DC vaccines loaded by co-culture also showed longer
survival in this cohort, though our study was not powered to demonstrate survival advantage.
Combining this vaccine with other immunotherapies such as checkpoint inhibitors, in order
to engage multiple components of the immune system, may be an effective and viable future
approach.
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Effect of a single course of topical 5-fluorouracil (5FU) on basal cell carcinoma
(BCC) chemoprevention in older veterans

AD Means1, NF Leader1 and MA Weinstock2 1 Providence Veterans Affairs Medical Center,
Brown University, Boston, MA and 2 Brown University, Providence Veterans Affairs Medical
Center, Providence, RI
Basal cell carcinoma (BCC) is the most common skin cancer in the United States, and risk of
development increases with advancing age. It is associated with significant morbidity and
cost to the US healthcare system, as well as numerous ethical considerations for treatment.
For BCC on the face and ears, topical 5-fluorouracil (5FU) may decrease the need for costly
and labor-intensive surgical treatments within the first year. We sought to further characterize
the effect of a single 2-4 week treatment course of topical 5FU on BCC development in adult
veterans using data from the Veterans Affairs Keratinocyte Carcinoma Chemoprevention Trial
(VAKCC), a prospective, randomized, double-blinded, placebo-controlled, multicenter trial.
There was no significant difference in age or other demographic characteristics between the
treatment and control groups at randomization. Mean age was 70.7+/- 9.2 (43-91) years in
the 5FU group, and 71.5 +/- 9.4 (43-91) years in the control group; 71/932 (7.6%) of par-
ticipants were above 85 years of age. We found a statistically significant difference in the risk
of BCCs in participants over 85 years of age in the topical 5FU cream vs placebo vehicle
group (not a prespecified stratum for analysis; 4/31 in the 5FU group vs 16/40 among con-
trols, Fisher’s exact test: p¼0.016). There was no significant difference in other predictors of
BCC. This observation may be due to increased intensity of the intervention, or other biologic
or tumor characteristics in these participants. Additional investigations into the therapy,
diagnosis, and chemoprevention of BCC in this elderly population should be considered, in
light of the morbidity of BCC and of the 5FU treatment to reduce BCC risk.
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Comorbid conditions in patients with pyoderma gangrenosum: The Johns
Hopkins experience, 2006-2015

AH Fischer, N Jourabchi and GS Lazarus Johns Hopkins University, Baltimore, MD
Pyoderma gangrenosum (PG) has been linked to various underlying systemic diseases. We
evaluated comorbid conditions of patients with PG seen at Johns Hopkins. After reviewing the
medical records for patients seen at Johns Hopkins from 01/01/2006-06/30/2015, 220 pa-
tients had an ICD-9 code of 686.01 for PG, of whom 173 were judged to have true PG
through rigorous inclusion/exclusion criteria. We excluded 43 patients with only “peristomal
PG” from this analysis. The 130 PG patients in our study were 69% female, 58% Caucasian,
and 35% African American, with a mean age of PG onset of 47 years. Wound biopsy in-
formation was available for 65% of patients with PG. Of individuals with a wound biopsy at
Johns Hopkins (N¼58), microbial tissue culture was performed on 59% of the biopsies.
Documented comorbid conditions included inflammatory bowel disease (IBD; 46/130; 35%),
rheumatoid arthritis (RA; 16/130; 12%), hidradenitis suppurativa (HS; 18/130; 14%), mono-
clonal gammopathy (15/130; 12%), leukemia (3/130; 2%), and lymphoma (2/130; 2%). PG
patients with HS vs without HS were more likely to be African-American (83% vs 28%; P <
0.001) and had an earlier mean age of PG onset (38 vs 48 years; P¼0.02). Strikingly, 53% (10/
19) of female African-American patients with PG onset prior to age 40 had HS. PG patients
with RA, HS, and monoclonal gammopathy had comorbid IBD in 38% (6/16), 28% (5/18),
and 27% (4/15) of cases, respectively. Of the 32 patients who received infliximab for active
PG, infliximab healed their ulcers in 81% of patients with comorbid HS vs 31% of patients
without HS (P¼0.03). We found a high prevalence of multiple comorbid conditions among
patients with PG at Johns Hopkins, particularly comorbid HS in our young female African-
American PG population. These findings suggest that screening for multiple comorbid con-
ditions is essential. Differences in systemic therapy effectiveness may exist according to the
underlying systemic disease.
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Predictors of clinical response in cutaneous lupus: A longitudinal study from
the University of Texas Southwestern Cutaneous Lupus Registry

B Nanes and B Chong University of Texas Southwestern Medical Center, Dallas, TX
While a broad range of therapies are available for patients with cutaneous lupus erythema-
tosus (CLE), little is known on which factors distinguish patients most likely to respond to
treatment. To identify patient factors associated with clinical response, we analyzed longi-
tudinal observational data collected prospectively from a cohort of patients with CLE enrolled
in the University of Texas Southwestern Cutaneous Lupus Registry. These data include de-
mographics, disease history, medication history, smoking history,and disease severity scores
such as Cutaneous Lupus Activity and Severity Index (CLASI). Patients with baseline CLASI
activity score �5 and �2 study visits were included in the analysis. We designated two
clinical response endpoints based on relative decrease in CLASI activity score of �50% and
�75% on consecutive visits. Univariate and multivariate logistic regression models identified
patient factors associated with clinical response. 63 patients with 114 visit-pairs between 7/
2009 and 9/2016 were analyzed. At the �50% CLASI activity reduction endpoint, higher
initial CLASI activity (OR 1.12 (95% CI: 1.03-1.22))/CLASI point, p < 0.01) and older age of
CLE development (1.04/year (1.00-1.08), p¼0.04) were associated with higher response rates,
while current smoking use (0.36 (0.13-0.97), p¼0.04) and baseline use of steroid-sparing
immunosuppressants (0.22 (0.06-0.77), p¼0.02) were associated with lower response rates.
At the �75% CLASI activity reduction endpoint, older age of CLE development (1.06/year
(1.01-1.12), p¼0.02) and predominance of subacute CLE lesions (4.65 (1.20-17.98), p¼0.03)
were associated with higher response rates, while current smoking use (0.12 (0.02-0.78),
p¼0.03) was associated with lower response rates. More study visits are necessary to perform
sub-analyses of different treatment modalities. This will help formulate evidence-based
guidelines for CLE treatment ladders and establish patient inclusion criteria for clinical trials.
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Outcomes among Merkel cell carcinoma patients with chronic
immunosuppression

M Cook1, K Lachance1, M Nguyen1, M Redman2, K Baker2, Y Tseng1 and P Nghiem1 1
University of Washington, Seattle, WA and 2 Fred Hutchinson Cancer Research Center,
Seattle, WA
Merkel cell carcinoma (MCC) is a rare, aggressive neuroendocrine skin cancer, which pri-
marily afflicts Caucasian and elderly patients. While MCC patients with intact immune sys-
tems have a 20-30% risk of recurrent MCC within 2-years of diagnosis, risk of recurrence or
death is higher among immune suppressed patients. However, it is unknown whether
immunosuppression type affects progression-free and disease-specific survival. From a large
data repository, we identified and retrospectively evaluated 95 MCC patients that were
chronically immunosuppressed at the time of diagnosis and were treated with curative intent
between 1988 and 2016. There were five types of chronic immunosuppression represented:
chronic lymphocytic leukemia (CLL, 29% of immunosuppressed cases), solid organ transplant
(SOT, 23%), autoimmune disorders (AD, 22%), other hematologic malignancies (OHM,
17%), and HIV/AIDS (9%). Progression free survival (PFS) and disease specific survival (DSS)
were estimated by the Kaplan-Meier method. As part of curative-intent therapy, the majority
of patients were treated with wide local excision (89%) followed by adjuvant radiation (82%).
Immunosuppression was associated with poor outcomes among MCC patients: 72% of such
MCC patients experienced recurrent disease at a median time of 7.4 months after diagnosis
(range, 1-75 months). 45% of recurrences in immunosuppressed patients were distant, while
30% were regional and 25% local/in-transit. 2 yr-PFS and DSS by immunosuppression type
was: CLL (PFS 20%/DSS 59%), SOT (0%/32%), AD (14%/52%), OHM (29%/43%), and HIV/
AIDS (0%/0%). Immunosuppression is associated with a high risk of recurrence and mortality
in MCC patients. While these results are preliminary, they suggest that the type of chronic
immunosuppression may affect outcomes in MCC patients.
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Meta-analysis of destructive treatment of basal cell carcinoma: Curettage vs
curettage and electrodessication

H Sams Veteran’s Administration Hospital - Denver, Denver, CO
Background: Destructive techniques for basal cell carcinoma most frequently include
curettage and electrodessication, but curettage alone has been studied as well. Curettage
alone has the advantage of less scarring, better cosmesis, no smoke plume, and less time
required to treat. Objective: Comparison of outcome of curettage versus curettage and
electrodessication for treatment of basal cell carcinoma. Methods: A retrospective review and
statistical analysis was performed of studies of patients treated with curettage alone or
curettage and electrodessication with 5 year follow up. Result: Cure rates for basal cell
carcinoma amenable to destructive techniques showed no statistically significant difference
for curettage versus curettage and electrodessication. Conclusion: Curettage is a more elegant
technique with similar cure rates to curettage and electrodessication.
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Patient and provider satisfaction with teledermatology: A systematic review

1 1 2 3 4
CA Dunnick , J Mounessa , S Chapman , T Braunberger , R Qin , JB Lipoff5 and
RP Dellavalle6 1 University of Colorado Hospital, Aurora, CO, 2 Michigan State University,
Grand Rapids, MI, 3 University of North Dakota, Grand Forks, ND, 4 Duke University
School of Medicine, Durham, NC, 5 University of Pennsylvania, Department of Derma-
tology, Philadelphia, PA and 6 U.S. Department of Veterans Affairs, Eastern Colorado Health
Care System, Denver, CO
The two most commonly used modalities of TD are store-and-forward (SF) and live-interactive
(LI) TD. Existing studies have not compared these tools with respect to patient and provider
satisfaction.To systematically review all published studies of patient and provider satisfaction
with SF and LI TD. PubMed, EMBASE, and Cochrane databases were systematically searched
for studies on provider or patient satisfaction with SF or LI TD between January 2000 and June
2016. Forty eligible studies were identified: 32 with SF TD, 10 with LI TD, and 2 evaluating
both. With SF TD, 96% of studies assessing patient satisfaction and 82% of studies assessing
provider satisfaction demonstrated satisfaction (n¼24 and 17, respectively). With LI TD, 89%
of studies assessing patient satisfaction and all studies assessing provider satisfaction revealed
satisfaction (n¼9 and 6, respectively). Patients and providers are satisfied with both SF and LI
TD. Studies assessing satisfaction with LI have not been conducted in recent years, and have
only been conducted in limited geographic patient populations. Further research assessing
satisfaction with TD will help address any dissatisfaction with its uses and allow for increased
support and funding of future programs.
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Drug utilization patterns and adherence in psoriasis patients on systemic
medications

ED Dommasch1, M Lee2 and J Gagne3 1 Beth Israel Deaconess Medical Center, Dept of
Dermatology, Harvard Medical School, Boston, MA, 2 Division of Pharmacoepidemiology &
Pharmacoeconomics, Dept of Medicine, Brigham and Women’s Hospital, Boston, MA and 3
Division of Pharmacoepidemiology & Pharmacoeconomics, Dept of Medicine, Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA
We sought to examine drug utilization patterns and adherence for patients �18 years old who
were new users of systemic medications for psoriasis. A cohort study was conducted using
two large US health insurance claims databases, the Optum Research Database (ORD) from
2003-2015 and the Truven MarketScan Databases (MS) from 1995-2014. We included pa-
tients with a diagnosis of psoriasis, defined as at least three ICD-9 codes of 696.1, who were
users of systemic medications for psoriasis dispensed as a 30-day supply. Patient character-
istics were assessed during a 180-day baseline period. Adherence was measured during a
365-day follow-up period using the Medication Possession Ratio dichotomized to categorize
patients as adherent (�0.80) or non-adherent (55 years (p < 0.01). We estimated odds ratios
(ORs) comparing adherence of acitretin, adalimumab, and etanercept to methotrexate as the
referent. We used pairwise 1:1 propensity score (PS) matching to adjust for potential con-
founders. We identified 70,120 new users of acitretin (12.1%), adalimumab (26.9%), eta-
nercept (28.6%), and methotrexate (MTX) (32.4%). Compared to MTX users, users of
biologics were more likely to be male, age 55 years, and have lower baseline comorbidity
scores (p < 0.01). Overall adherence to medications was 61.7% in ORD and 40.4% in MS. In
the PS matched analysis, we found greater adherence for new users of adalimumab (ORs of
2.40 (95% CI: 2.21, 2.61) in ORD and 2.16 (95% CI: 2.04, 2.27) in MS) and etanercept (ORs
of 1.84 (95% CI:1.70, 1.99) in ORD and 1.51 (95% CI: 1.44, 1.59) in MS) compared to MTX,
while users of acitretin were less adherent (ORs of 0.58 (95% CI: 0.52, 0.65) in ORD and 0.47
(95% CI: 0.42, 0.51) in MS). Further research is needed to investigate reasons for overall low
adherence to these medications.
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Comparison of childhood and adolescent melanoma

DW Bartenstein1, CM Kelleher2, AM Friedmann2, LM Duncan2, H Tsao2, AJ Sober2 and EB
Hawryluk2 1 Massachusetts General Hospital, Tufts Medicine, Boston, MA and 2 Massa-
chusetts General Hospital, Boston, MA
Melanoma among pediatric patients has a distinct clinical presentation and favorable
outcome compared to adult disease; however, there is limited data comparing younger and
older pediatric patients. This retrospective cohort study evaluated clinical features, histopa-
thology, patient outcomes, and management of melanoma in children and adolescents. Chart
review was performed for patients at Massachusetts General Hospital diagnosed with mela-
noma at age less than 20 years, between 1/1/1995 and 12/21/2016, with childhood mela-
noma (CM) patients defined as less than 11 years old and adolescent melanoma (AM) patients
as more than 11 years old. Borderline diagnoses were excluded. This effort identified 36
patients, ages 3.3 to 19.5 years, with 12 CM and 24 AM, and 27.9 months average follow-up
time. Clinical lesion evolution prior to biopsy was reported in 75% CM and 71% AM, but
typical melanoma risk factors including family history of melanoma, sunburns, indoor tan-
ning, other malignancy, immunodeficiency, congenital nevi, dysplastic nevi, and high nevus
count were more prevalent in AM (11/24) than CM (2/12). CM was associated with signifi-
cantly superior survival than AM (p¼0.043, with all 4 cases of distant metastasis and fatality
occurring in the AM population), despite more aggressive histopathologic features and higher
rate of sentinel lymph node metastasis among CM. Infrequent risk factors and excellent
prognosis in the CM population suggest a distinct pathogenesis for early childhood mela-
noma, and current management patterns may subject younger patients to unnecessary
treatment. However, sample size is small and melanoma subtypes may confound results.
Subtype frequencies were distinct in CM vs. AM, with a high proportion of Spitzoid mela-
nomas in the CM cohort, and no melanomas occurred in association with large congenital
nevi.
www.jidonline.org S63

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.381&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.382&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.383&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.384&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.385&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.386&domain=pdf
http://www.jidonline.org


ABSTRACTS | Clinical Research: Patient Outcomes Research
370

Infiltration of PD-1+ cells is a poor prognostic factor in invasive
extramammary Paget disease

N Iga, A Otsuka and K Kabashima Department of Dermatology, Kyoto University, Kyoto,
Japan
Extramammary Paget disease (EMPD) often presents as carcinoma in situ, but it sometimes
becomes invasive with poor prognosis. Tumor infiltrating lymphocytes and programmed cell
death-1 (PD-1)/programmed cell death-1 ligand-1 (PD-L1) expression reflect tumor immunity,
and are associated with prognosis in various cancers. However, the precise mechanistic
insight of tumor immunity in EMPD remains unclear. Therefore, the purpose of this study is to
investigate the relationship between immunological factors and the prognosis of invasive
EMPD (iEMPD). Firstly, iEMPDcases (n ¼ 54) treated by curative surgery at six institutions
were immunohistochemically studied for CD4, CD8, Foxp3, PD-1 and PD-L1 expression, and
the correlation with patients’ prognosis was analyzed. Multivariate analysis by Cox regression
model showed that a high infiltration of PD-1+ cells was correlated with worse disease-free
survival (hazard ratio [HR] ¼ 4.73, p ¼ 0.023, 95% confidence interval [CI] 1.23-18.2). PD-
L1 expression on immune cells was correlated with a high infiltration of PD-1+ cells
(p¼0.0153, Mann-Whitney test), but PD-L1 expression on tumor cells was not. Multivariate
analysis by Cox regression model showed that a high infiltration of CD8+ T cells was
correlated with poor overall survival, (HR ¼ 6.19, p ¼ 0.026, CI 1.23-30.9). One of the
possible mechanisms is that the number of CD8+ T cells increases as the tumor biological
malignancy progresses. CD8+ T cells in iEMPD might not have the cytotoxic ability since PD-
1/PD-L1 pathway, immunosuppressive cytokines and chemokines contribute to the exhaus-
tion of CD8+ T cells. A high infiltration of PD-1+ cells was correlated with poor disease-free
survival, and PD-L1 expression on immune cells was correlated with a high infiltration of PD-
1+ cells. We conclude that PD-1+ cells function as an important determinant in the pro-
gression of iEMPD. Anti-PD-1 antibodies could be a new therapeutic option for iEMPD.
S64 Journal of Investigative Dermatology (2017), Volume 137
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Surgical treatment associated with improved survival in patients with
cutaneous angiosarcoma

O Trofymenko and C Curiel-Lewandrowski University of Arizona College of Medicine,
Tucson, AZ
Cutaneous angiosarcoma is a rare aggressive vasoformative neoplasm of the skin with a poor
prognosis. The neoplasm preferentially involves areas of head and there is a paucity of data
on the clinical outcomes among the different treatment modalities. The National Cancer Data
Base (NCDB) was queried for patients, diagnosed with cutaneous angiosarcoma from 2004 to
2012, who underwent non-palliative treatment with surgery, chemotherapy (CT), and/or ra-
diation therapy (RT). Multivariate analysis was performed to assess the impact of treatment
approach on overall survival (OS), with adjustment for patient demographics, comorbidities,
tumor characteristics, surgical margins status, and lymph nodes positivity. We separately
analyzed OS in patients, grouped by all treatments received, to check for potential in-
teractions. Analysis included 764 patients. 50.1% of patients were male. Mean age was 73.4
years old. 81.7% underwent surgery, 43.3% were treated with RT, and 26.6% of patients had
CT. Of 468 patients who died during observed follow-up, median unadjusted survival time
was 18.2 months for all cases and 19.4, 16.6, and 19.0 months for patients treated with
surgery, CT, and RT, respectively. Surgery (HR 0.44; 95% CI: 0.31 e 0.63), but not RT or CT,
was predictive of improved OS, after adjusting for relevant cofactors. In the same model,
older age, black race, Medicare insurance, more recent year of diagnosis, overlapping
location, larger tumor size, metastatic disease at diagnosis, regional lymph node positivity,
and positive or indeterminate surgical margins were factors that increased the overall mor-
tality risk (p < 0.05). Grouped by treatment, CT, RT, or a combination of both had a lower OS,
relative to surgery alone (p < 0.05). There were no differences in OS for groups with surgery
as one of the treatments received. Using surgery as primary treatment modality for cutaneous
angiosarcoma, while attempting to ensure negative surgical margins, may improve patient
survival.
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A systematic review on the use of cryotherapy versus other treatments for
basal cell carcinoma

C Tchanque-Fossuo and DB Eisen University of California Davis, Sacramento, CA
Cryotherapy (CTX) is a commonly discussed method for treatment of basal cell carcinoma
(BCC) skin cancer. It has been used for many decades, but there is uncertainty about its ef-
ficacy relative to other treatment methods. Our objective is to determine the efficacy and
adverse events profile of CTX for the treatment of BCC compared to other therapeutic options
or non intervention. We systematically searched PubMed, OVID,Cochrane Librar-
y,EMBASE,CINHAL, and CANCERLIT databases with the following search terms: “cryo-
therapy”, AND “basal cell carcinoma”, OR “cryosurgery” OR “cryoablation” up to November
2016. Two independent reviewers screened the search results and extracted the databased on
the inclusion criteria, while a third reviewer resolved any disagreement. The study endpoints
included recurrence of BCC, cosmetic outcome, and healing time. The study quality was
assessed using the Jadad scale. Six clinical studies involving 587 participants met our in-
clusion criteria. One study compared radiotherapy (RT) to CTX; the second and third studies
compared CTX to photodynamic therapy (PDT) with topical delta-aminolaevulinic acid
(ALA-PDT). The fourth study compared CTX to one cycle methyl aminolaevulinate PDT
(MAL-PDT), and the last 2 studies compared curettage and CTX versus surgical excision. The
efficacy and safety of CTX alone or with curettage in the treatment of primary superficial and
nodular BCC was comparable to PDT and surgery, respectively. Compared to treatment with
RT, CTX was inferior in terms of recurrence rate. In the 4 studies (RT vs CTX, ALA-PDT or
MAL-PDT vs. CTX and curettage with CTX vs surgery) where the cosmetic outcome was
reported, most patients fared better with ALA-PDTor MAL-PDTand surgery compared to CTX
alone and CTX with curettage. Current available data suggests equivalent efficacy of CTX
alone compared to PDT, and curettage with CTX compared to surgery, while there is inferior
efficacy of CTX alone compared to RT. More studies are necessary to draw definitive
conclusions.
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Toward data-driven guidelines for Merkel cell carcinoma surveillance:
Stage-specific recurrence risk from 535 patients

A McEvoy, K Lachance, D Hippe, C Lewis, N Singh, Z Thuesmunn and P Nghiem University
of Washington, Seattle, WA
Merkel cell carcinoma (MCC) has an approximately 40% risk of recurrence after initial
treatment, with stage at presentation greatly affecting the risk of recurrence. However, stage-
specific data regarding risk of recurrence has not been published. We performed a detailed
analysis of MCC recurrences on a cohort of 535 MCC patients, 187 of whom had a recur-
rence. At time of analysis, median follow-up was 715 days (range 0 days e 4,415 days), and
35% of patients had developed at least one recurrence. Stage-specific (AJCC 8th edition) 5-
year recurrence risk was: 22% for pathological stage I; 38% for stage IIA/IIB; 40% for stage
IIIA; 57% for stage IIIB. Among patients who developed a recurrence, the fraction of those
recurrences that were distantly metastatic increased based on stage at presentation: 37% of
patients originally presenting with pathological stage I had recurrences that were distantly
metastatic; 55% of stage IIA/IIB; 83% of stage IIIA; 80% of stage IIIB. In addition to stage,
chronic immune suppression was also an independent predictor of recurrence: such patients
were 72% more likely to have recurrent disease than immune competent patients (HR 2.53,
p < 0.001). With more advanced disease at presentation, the role of imaging studies becomes
increasingly important. This is because the proportion of distant recurrences (often detectable
only via imaging studies) increases with increasing stage. We anticipate these findings will
help develop accurate, stage-specific surveillance guidelines that will aid in early detection of
recurrent disease in higher risk patients while eliminating unnecessary patient visits and
imaging studies in low risk patients.
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Clinical and immunological profiles of 17 patients with bullous pemphigoid
without IgG autoantibodies to the BP180 NC16A domain

K Nakama1, N Ishii2, H Koga1, C Ohata1, T Hashimoto2 and T Nakama1 1 Department of
Dermatology, Kurume University School of Medicine, Kurume, Japan and 2 Kurume Univ,
Kurume, Japan
Major epitopes for IgG autoantibodies in bullous pemphigoid (BP) reside within extracellular
NC16A domain of BP180. Immunoblotting and ELISA of BP180 NC16A domain recombinant
protein are sensitive and diagnostic methods in BP. BP patients occasinoally react with epi-
topes other than BP180 NC16A domain. We carried out a retrospective study of all patients
diagnosed as BP and followed-up at Kurume University Hospital in Japan during the period
2007-2016. The diagnosis of BP was established based on characteristic clinical, histopath-
ological and immunological features. ELISA of BP180 NC16A domain suggested that 17 of
the 155 BP patients had IgG autoantibodies directed against non-BP180 NC16A domain. In
addition to clinical assessments, we performed various immunoblotting analyses and BP230-
ELISA. Clinically, 12, 4 and one of the 17 BP patients were classified as noninflammatory,
inflammatory and unknown phenotypes, respectively. 64.7% patients showed mild disease
severity. 41% patients reacted with BP230 in ELISA. In immunoblotting, 17.6% patients
reacted with BP180 C-terminal domain recombinant protein, and 52.9% patients reacted
with 120 kDa LAD-1. Dipeptidyl peptidase-IV (DPP-4) inhibitors are reported to induce BP. In
our series, 4 (23.5%) of 17 cases without reactivity with BP180 NC16A domain patients had
DPP-4 inhibitors. This relatively low rate did not suggest an association between DPP-4 in-
hibitors and non-BP180 NC16A-BP. In conclusion, our results indicated that non-BP180
NC16A-BP have milder phenotype and require less extensive treatments.
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Serum TNF-a levels in patients with psoriasis treated with biologics

S Muramatsu Dermatology, Nagoya City University, Nagoya, Japan
Background: Tumor necrosis factor alpha (TNF-a) is a prominent mediator of psoriatic
inflammation. It was reported that TNF-a is increased within psoriatic lesions and in the
serum. The purpose of this study is to evaluate the response of serum TNF-a levels during
biological treatment. Methods: We retrospectively analyzed 228 patients with psoriasis (134
plaque-type psoriasis, 81 psoriasis arthritis and 23 pustular psoriasis; 10 patients were pso-
riasis arthritis and pustular psoriasis) in our hospital. The number of patients treated with each
biological agent were 118 for infliximab (IFX), 60 for adalimumab (ADA), 48 for ustekinumab
(UST) and 2 for secukinumab (SEC). The assessment of disease severity was performed using
Psoriasis Area and Severity Index (PASI) score. Results: Serum TNF-a levels before treatment
weakly correlated with PASI scores (r ¼ 0.301, p < 0.001) and correlated with serum IL-6
levels (r ¼ 0.455, p < 0.001). In IFX group, the pretreatment serum TNF-a levels were
significantly higher than that of any other groups. Patients treated with IFX were divided into
two groups according to serum levels of TNF-a with a cut off value of 4.0 pg/ml at the
baseline. The high TNF-a group had a tendency of higher PASI scores (median 25.1 vs 17.8, p
¼ 0.079) and significantly higher IL-6 levels (8.0 pg/ml vs 3.25, p < 0.001). There was no
significant difference of serum levels of TNF-a after initiation of therapy between the high and
low TNF-a group. On the other hands, PASI reduction ratio of the low TNF-a group at 12 and
24 months were significantly higher than that of the high TNF-a group (95.8 vs 84.1, p ¼
0.033 at 12 months: 95.6 vs 83.8, p ¼ 0.015 at 24 months). Serum TNF-a of the patients who
achieved PASI75 (>75% improvement in PASI) at 12 and 24 months were significantly lower
than that of the patients who did not reach PASI75. Conclusion: We suggest that serum TNF-a
levels can be used to assess disease activity in patients with psoriasis treated with biological
treatment.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.387&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.388&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.389&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.390&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.391&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.392&domain=pdf


Clinical Research: Patient Outcomes Research | ABSTRACTS
376

Hidradenitis suppurativa and intimate partner violence

1 2 1
M Sisic , J Tan and K Lafreniere 1 University of Windsor, Windsor, Canada and 2 Windsor
Clinical Research, Windsor, Canada
Hidradenitis suppurativa (HS) is a chronic inflammatory skin disease characterized by painful
swollen lumps and “boils” in areas of greatest skin to skin contact (e.g., armpits, groin and
buttocks). HS is associated with negative impacts on individuals’ psychosocial well-being, but
the effects of HS within the context of intimate partner violence have never been examined.
Two studies were conducted. The objective of the first study was to examine whether in-
dividuals with HS are at significantly higher risk of intimate partner violence compared to
individuals who have acne. The objective of the second study was to qualitatively examine
the intimate partner violence experiences of individuals with HS. In the first study, 243
participants (N¼128 for hidradenitis suppurativa; N¼115 for acne) were surveyed. Victimi-
zation within the past 12 months was measured using Checklist for Controlling Behaviours, a
measure of intimate partner violence. Participants with HS experienced significantly higher
rates of intimate partner violence (p < .05). In the second study, six participants who had HS
and who self-reported abusive behaviours in the first study participated in a tape-recorded
semi-structured interview. Transcripts were analyzed using Interpretative Phenomenological
Analysis. Results showed that HS contributed to the way that victimized participants saw
themselves (e.g., negative self-esteem) and what activities they wanted to engage in (e.g., they
engaged in limited consensual sexual activity). These studies demonstrate that intimate
partner violence is an adverse consequence faced by some HS patients. Understanding the
specific experiences of intimate partner violence provides further insight, previously unex-
plored, of the lived experience of HS.
377

Type VII collagen (C7) expression and chimerism after bone marrow/cord
blood transplantation (BMCBT) for severe generalized recessive dystrophic
epidermolysis bullosa (RDEB)

J Tolar1, J McGrath2, M Osborn1, D Keene3, M Riddle1, K Hook1, M Hordinsky1,
M Marinkovich4, D Woodley5, M Chen5, R Tryon1, T DeFor1, C Ebens1, K Tamai6,
A Hovnanian7, B Blazar1 and J Wagner1 1 UMN, Mpls, MN, 2 RDEB SCC Sequencing
Consortium, London, United Kingdom, 3 Shriners Hospital for Children, Portland, OR, 4
Stanford University School of Medicine, Stanford, CA, 5 Univ So CA, Los Angeles, CA, 6
Osaka U, Osaka, Japan and 7 RDEB SCC Sequencing Consortium, Paris, France
RDEB is an incurable, often fatal, blistering genodermatosis. Mutations in COL7A1 result in a
lack of anchoring fibrils (AFs) between the epidermal basement membrane and the dermal
matrix. In 2010, we reported that BMCBT from healthy donors after myeloablative condi-
tioning in 6 patients with RDEB increases C7 expression with parallel improvement in wound
healing. As of January 2017, 32 RDEB patients age 5 months to 20 years have been treated by
allogeneic BMCBT with follow up ranging from 0.3 to 9 years. The impact of BMCBT on C7
expression was assessed at days 100, 180, and 365 after treatment, and yearly thereafter.
Mucocutaneous chimerism was >5% in 27 with increase in C7 expression documented in 12
subjects. Rudimentary AFs were detected in 16. In 13 patients we demonstrated immune-
ultrastructural localization of C7 at the sites of AF-like structures at the dermal-epidermal
junction, providing additional evidence for generation of new AFs. Based on direct obser-
vations and parental reports, 19 of 21 alive with chimerism had mucocutaneous improve-
ment. The probability of survival at 2 years for BMCBT with HLA-matched donors was 69%
for high-intensity conditioning (N¼13); 81% for reduced-intensity conditioning (N¼16). For
BMCBT with HLA haploidentical donors and reduced-intensity conditioning, the survival is
100% (N¼3). This suggests that patients with severe generalized RDEB can have sustained
improvement in mucocutaneous integrity following BMCBT.
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Treatment of severe alopecia areata with the oral Janus kinase inhibitor,
tofacitinib: A retrospective chart review

O Ibrahim1, S Hogan2, M Piliang2 and W Bergfeld2 1 SkinCare Physicians, Cambridge, MA
and 2 Cleveland Clinic, Cleveland, OH
Tofacitinib is a Janus kinase (JAK) 1/3 inhibitor approved for the treatment of rheumatoid
arthritis that has recently been used to treat alopecia areata (AA). The purpose of our study
was to assess the efficacy and safety of oral tofacitinib in the treatment of AA. Patients with
moderate to severe, resistant AA were treated with oral tofacitinib. Thirteen patients with AA
were treated. Mean pre-treatment scalp hair loss was 93%, and mean disease duration was 18
years. All patients had failed prior therapies including topical and intralesional corticoste-
roids, topical calcineurin inhibitors, and immunosuppressive therapy. Regrowth ranged from
2% to 90%, with a mean of 44.3% and median of 50.5% (p75% hair loss). This study also
shows the wide variability in efficacy. Therefore in the clinical setting, therapeutic trials
should be continued for a minimum of 4 months, and potentially up to 1 year, in order to truly
assess efficacy.
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A phase 2, randomized, placebo-controlled, double-blind, ascending dose
study to evaluate efficacy, safety, tolerability, pharmacokinetics,
pharmacodynamics & pharmacogenetics of CC-220 in subjects with SLE

1 2 3 4 4 4
V Werth , R Furie , D Hough , S Korish , M Weiswasser , A Azarian , P Schafer4, N Delev4

and S Choi4 1 UPenn, Phila, PA, 2 Northwell Health, Great Neck, NY, 3 Celgene, Summit,
NJ and 4 Celgene, Summit, NJ
The efficacy, safety, and tolerability of CC-220, a CUL4CRBN E3 ubiquitin ligase modulator,
were evaluated in adults with SLE. Forty-two subjects with baseline (BL) hybrid SELENA-
SLEDAI (HSS) score �4 were randomized to 1 of 4 escalating doses of CC-220 (0.3mg QOD,
0.3mg QD, 0.3mg alternating with 0.6mg QD, and 0.6mg QD) or matching placebo (PBO)
for 12 wks, followed by a 12-wk observational follow-up and/or optional long-term exten-
sion. There were 39 females (93%) with a mean age of 47.2 yrs; 64% were White and 31%
Black. Mean SLE duration was 9.4 yrs, with mean BL scores of 6.6 (HSS), 1.3 (PGA), and 9.8
(CLASI). About 79% of subjects completed the study; 9/42 subjects discontinued, of which 6
(PBO: n¼1; highest CC-220 dose: n¼5) were due to an AE. No discontinuations were due to
lack of efficacy. Most AEs were mild/moderate. Four subjects had serious AEs (PBO: n¼2;
highest CC-220 dose: n¼2 [pneumonia]); 3 had AEs of neutropenia (grade 3: n¼2; grade 1:
n¼1 in the two highest CC-220 treatment groups). Two subjects had dermatitis (highest CC-
220 dose) and 2 had urticaria (0.3mg QD: n¼1; 0.6mg QD: n¼1).A trend toward improved
CLASI, HSS, and PGA scores and SJC/TJC was seen with CC-220 through Day 85. More
subjects had �4-point reduction in HSS score with CC-220 vs PBO by Day 85 (22.2-50% vs
12.5%). The 0.3mg QD and higher doses resulted in decreased circulating pDCs as early as
Day 29, with reduction up to 80% by Day 85. CC-220 was generally well tolerated over 12
wks, with neutropenia and dermatitis noted at the highest doses. A low number of subjects
and some BL disease characteristic variability across treatment groups limit the interpret-
ability of dose response.
380

Determination of molecular remission in patients with mycosis fungoides (MF)
and Sezary Syndrome (SS) following allogeneic transplant using high
throughput sequencing (HTS)

T Almazan1, R Armstrong2, YH Kim1 and W Weng2 1 Stanford, Stanford, CA and 2 BMT/
Stanford, Stanford, CA
Allogeneic stem cell transplantation (ASCT) is the only potentially curative therapy in pts with
advanced stage MF/SS. Currently, we lack predictive markers associated with clinical
outcome after ASCT. We utilized HTS of TCRß to evaluate the impact of minimal residual
disease (MRD) after ASCT in a prospective clinical trial. Our study included 12 pts with MF
and 20 with SS. Median age was 62 (range 20-75). Twenty six pts (81%) had stage IV disease
and none achieved complete response from last systemic therapy immediately prior to
conditioning. All received non-myeloablative conditioning with total skin electron beam
therapy (TSEBT), total lymphoid irradiation (TLI, 8 Gy) and anti-thymocyte globulin (ATG). Pts
tolerated ASCT extremely well with 1-year transplant-related mortality of 3%. At 3-months
post-transplant, 19 pts achieved complete clinical response and 10 pts had a partial response.
Of the 27 pts assessed by the specific and ultra-sensitive (detecting 1 in 150,000 cells) HTS of
TCRß, 12 pts (44%) achieved molecular remission in the blood after ASCT. The median time
to molecular remission in the blood was 120 days (range 30-730). Of these 12 pts, 11 of them
also achieved molecular remission in the skin. Pts who achieved molecular remission in both
blood and skin had less chance of disease progression/relapse than those who had MRD, with
cumulative incidence of progression/relapse of 13% and 92%, respectively (p¼0.0005).
Herein, we demonstrate that a non-myeloablative ASCT utilizing our unique TSEBT/TLI/ATG
conditioning is safe and effective in treating patients with advanced stage MF/SS. Our findings
show that close to half of the pts achieved molecular remission after transplant as determined
by HTS of TCRß, which correlated with a very low likelihood of disease progression/relapse.
This is the first report of a systematic, rigorous investigation of a clinically meaningful impact
of molecular remission in this pt population.
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Hidradenitis suppurativa disease severity, symptoms, and emotional distress
are associated with poor sleep

JT Yuan1, IE Allen2, M Chren3 and HB Naik1 1 UCSF Dermatology, San Francisco, CA,
2 UCSF Epidemiology & Biostatistics, San Francisco, CA and 3 UCSF, San Francisco, CA
Hidradenitis suppurativa (HS) is a painful chronic inflammatory disorder that affects quality of
life (QoL). We hypothesized that HS patients with greater disease severity and worse skin-
related QoL have poorer sleep. In a cross-sectional sample of 27 HS patients, clinical disease
severity was assessed with Modified Sartorius Score (MSS). Skin-directed QoL was assessed
with Skindex-29. Sleep disturbance (SD, difficulty maintaining a normal, restful sleep pattern)
and sleep-related impairment (SRI, functional impairment during waking hours resulting from
poor sleep) were assessed with validated PROMIS instruments. Pearson correlations were
used to determine associations between disease severity and sleep parameters. One-way
ANOVA was used to determine if patients with different types and degrees of QoL effects
differed by sleep parameters. Disease severity ranged from mild to severe (mean MSS¼25.1,
std dev¼20.8). There was a wide range of QoL effects in all 3 Skindex domains (numbers of
patients in mild, moderate, and severe groups were 7, 7 and 13 for Symptoms; 4, 1 and 22 for
Emotions; and 6, 0 and 21 for Functioning). SD and SRI scores were nearly 1 standard de-
viation worse in HS patients (mean SD¼59.0, std error¼2.8; mean SRI¼57.4, std error¼2.0)
than in the general population. Disease severity correlated moderately with SD (r¼0.45) and
SRI (r¼0.47). QoL in all 3 domains correlated strongly with SD and SRI (r¼0.58-0.74). Pa-
tients with higher Symptoms scores (mild vs. severe) had worse SD (mean¼49.2 vs. 61.3,
p¼0.0002) and SRI (mean¼51.9 vs. 58.8, p¼0.016). Patients with worse Emotions scores had
worse SD (mean¼48.2 vs. 62.8; p¼0.024), but not SRI (mean¼50.7 vs. 59.8; p¼0.13). In
conclusion, greater HS clinical disease severity and symptoms were associated with difficulty
maintaining a restful sleep pattern and increased sleep-related functional impairment.
Emotional distress from HS was associated with difficulty maintaining a restful sleep pattern.
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Adult-onset atopic dermatitis is associated with a distinct phenotype

1 2 2 2 2 2
P Vakharia , R Chopra , R Sacotte , N Patel , S Immaneni , R Kantor , D Hsu3 and
JI Silverberg2 1 Northwestern University, Rochester, MI, 2 Northwestern University, Chicago,
IL and 3 Northwestern Feinberg School of Medciine, Chicago, IL
Adult-onset atopic dermatitis (AD) has been reported to occur commonly. However, little is
known about the risk factors and clinical characteristics of adult-onset AD. We performed a
prospective study of 260 adults with AD to determine the associations and clinical charac-
teristics of adult-onset disease. Personal and family history of atopic disease, signs and
symptoms of AD were assessed by questionnaire and physical exam. Overall, 108 (45.4%)
reported AD-onset during adulthood and 75 (28.8%) after age 50 yrs. Adult- vs. childhood-
onset AD was associated with birthplace outside the US (chi square, P¼0.02), but not sex,
race/ethnicity, current smoking or alcohol consumption (P�0.14); and significantly decreased
personal or family history of asthma, hay fever and food allergy (P�0.002 for all). Adult-onset
AD was associated with lower Eczema Area and Severity Index (Mann-Whitney U test,
P¼0.008), Scoring AD (P¼0.009), body surface area (P¼0.003), but not Numerical Rating
Scale-itch and sleep or Patient Oriented Eczema Measure (P�0.38 for all). Latent Class
Analysis identified 3 classes: 1. high probability of xerosis and intermediate probabilities of
flexural or hand dermatitis; 2. high probability of xerosis, flexural, head, neck and hand
dermatitis; 3. highest probabilities of all signs and symptoms. Adult-onset AD was associated
with class 1 (multivariate logistic regression; aOR [95% CI]: 4.42 [1.16-16.89]) and 2 (aOR
[95% CI]: 3.25 [1.22-8.65]). In conclusion, adults with AD have high rates of self-reported
adult-onset and distinct phenotypes.
S66 Journal of Investigative Dermatology (2017), Volume 137
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Establishing severity strata for 5 different patient-reported outcomes in adults
with atopic dermatitis

R Sacotte1, P Vakharia1, R Chopra1, N Patel1, S Immaneni1, T White1, R Kantor1, D Hsu2,
E Simpson3 and J Silverberg4 1 Northwestern University, Chicago, IL, 2 Northwestern
Feinberg School of Medicine, Chicago, IL, 3 Oregon Health and Science University,
Portland, OR and 4 Departments of Dermatology, Preventive Medicine and Medical Social
Sciences, Northwestern University Feinberg School of Medicine, Chicago, IL
Multiple patient-reported outcomes have been used to assess the burden of atopic dermatitis
(AD). Some are disease specific, e.g. the Patient Oriented Eczema Measure (POEM). Others
pertain to itch, e.g. Numerical Rating Scale, ItchyQoL and 5-D itch, or dermatologic disease
in general, e.g. Dermatology Life Quality Index. Development of severity bands is essential
for proper interpretability of these assessments. We sought to confirm previously developed
bands for POEM, NRS-itch, DLQI and ItchyQoL and develop bands for the 5-D itch scale for
use in adults with AD. Self-administered questionnaires were completed by 210 adults with
AD in a dermatology practice setting. Bands were selected using an anchoring approach
based on self-reported disease severity. We confirmed the existing bands for POEM
(mild¼0.7, moderate¼8-16, severe¼17-28) (kappa¼0.44), DLQI (mild¼0-5, moderate¼6-
10, severe¼11-30) (kappa¼0.40) and NRS-itch (mild¼0-3, moderate¼4-6, severe¼7-10)
(kappa¼0.5). Banding in our adult AD population for ItchyQoL was mild¼22-59, moder-
ate¼60-76, severe¼77-110 (kappa¼0.40). The preferred band for 5-D itch scale was mild¼0-
11, moderate¼12-17 and severe¼18-25 (kappa¼0.33). In conclusion, existing bands for
POEM, DLQI and NRS-itch perform well in adult AD. We recommend using a different band
for ItchyQoL and the proposed bands for 5-D itch scale in adult AD.
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iPledge disproportionately affects women, minorities, and low-income
patients: a retrospective-cohort study

A Charrow1, F Xia1, J Lu1, M Waul1, C Joyce2 and A Mostaghimi1 1 Brigham & Women’s
Hospital, Boston, MA and 2 Clinical Research Office, Loyola University Chicago, Maywood,
IL
iPledge is a mandatory drug monitoring program in the US that aims to reduce adverse and
teratogenic events associated with isotretinoin. It has been criticized for being excessively
burdensome for patients and providers. We aimed to determine whether iPledge regulations
lead to disparities in isotretinoin start, interruption, and course completion across gender,
racial, and socioeconomic domains in a retrospective cohort study. We compared the iso-
tretinoin courses of all nonwhite patients at Brigham & Women’s Hospital and Massachusetts
General Hospital from 2008-2016 to those of white patients matched by sex and age at
isotretinoin initiation. Of the 660 patients included, 10.3% had a delay in starting isotretinoin,
17.0% had unplanned interruptions in treatment, and 36.2% had early termination of their
course. Women (15.4%) were more likely to experience a delay in starting isotretinoin than
men (4.0%, p < 0.001). 41.0% of nonwhite patients ended their course early compared to
30.3% of white patients (p ¼ 0.004). Patients with public insurance disproportionately ended
their course prematurely (45.9%) compared to those with private insurance, (32.8%, p ¼
0.009). Multivariable logistic regression analysis demonstrated that nonwhite race was
associated with an OR of 1.59 (1.01, 2.51) for treatment interruptions and an OR of 1.46
(1.03, 2.06) for early termination. Female sex had an OR of 4.96 (2.51, 9.82) for delay in
starting treatment. Public insurance had an OR of 3.36 (1.87, 6.04) for delay in starting and
1.56 (1.05, 2.31) for early termination. Combined with studies which have shown a failure of
iPledge to decrease isotretinoin-related pregnancies, our data suggest that iPledge as a reg-
ulatory strategy is both ineffective and disproportionately cumbersome for individuals of color
and women.
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Standardizing the diagnostic criteria used for atopic dermatitis: a systematic
review

P Vakharia1, R Chopra2 and JI Silverberg2 1 Northwestern University, Rochester, MI and
2 Northwestern University, Chicago, IL
Numerous diagnostic criteria for atopic dermatitis (AD) are used in clinical trials, which may
impact enrollment and interpretation of results. We sought to determine the most common
AD diagnostic criteria used in randomized controlled trials (RCT). A systematic review of RCT
from 1/2007 to 9/2016 was performed by searching Cochrane Library, EMBASE, GREAT, LI-
LACS, MEDLINE and Scopus. Inclusion criteria were AD RCT with a pharmacological
intervention, any comparison with a control group, adult or children, male or female. Title
and abstract review was performed independently by two authors with conflicts resolved by
discussion. Frequency analyses were performed on the accumulated data. Two hundred and
twelve RCT met inclusion/exclusion criteria. Ten different diagnostic criteria were used. The
Hanifin and Rajka criteria were most commonly used (n¼87, 41.0%), followed by the United
Kingdom Working Party criteria (n¼19, 9%), Japanese Dermatological Association criteria
(n¼9, 4.2%), and American Academy of Dermatology criteria (n¼8, 3.8%). No diagnostic
criteria were specified in 79 (37.3%) trials. The Hanifin and Rajka criteria were the leading
diagnostic criteria in 69.2% of countries. In conclusion, there was considerable heterogeneity
and poor reporting of diagnostic criteria used in RCT for AD.
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A systematic review of inclusion criteria for clinical trials of atopic dermatitis

R Chopra, P Vakharia and JI Silverberg Northwestern University, Chicago, IL
There is an international effort to harmonize outcome measures for atopic dermatitis (AD)
research. Inclusion criteria and definitions used for clinical research in AD have not been
standardized, limiting comparability of trial results. We sought to determine the most
commonly used definitions and inclusion criteria for randomized controlled trials (RCT) in
AD. We performed a systematic review of RCTs of AD by searching Cochrane Library,
EMBASE, LILACS, GREAT, MEDLINE and Scopus from 2007-2016. Inclusion criteria were
RCT with a pharmacological intervention, any comparison with a control group, in adults or
children, and males or females. Title and abstract review were performed independently by
two authors with conflicts resolved by discussion; 212 studies met inclusion/exclusion
criteria. The most common target populations were mild-moderate (28.8%), moderate-severe
(22.2%) or undefined (37.3%). 18 instruments and 21 unique combinations were used as
severity inclusion criteria; 34.9% of studies provided no documentation. The most commonly
used severity indices were Scoring AD (SCORAD), Investigator’s Global Assessment (IGA) and
Rajka-Langeland (R-L). A wide range of minimum/maximum scores were used to define mild-
moderate (n¼4/n¼5 for SCORAD, n¼2/n¼3 for IGA) and moderate-severe (n¼4/n¼3 for
SCORAD, n¼3/n¼2 for IGA) disease. Only 61.2% of studies with defined severity inclusion
criteria used the same instrument to assess baseline severity. Sixty-two (29.2%) of 212 studies
did not record any baseline disease severity. The most common assessments of baseline
severity were SCORAD (n¼80, 37.7%), Eczema Area and Severity Index (EASI) (n¼47,
22.2%), IGA (n¼39, 18.4%), and body surface area (BSA) (n¼32, 15.1%). In conclusion,
there was considerable heterogeneity of severity inclusion criteria and thresholds used in RCT
for AD, and poor documentation of inclusion criteria and baseline severity assessments. We
recommend harmonizing the definition of AD severity and improving documentation for
clinical trials.
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Acne treatment utilization among patients on social media platforms

B Urso1, K Updyke1, R Domozych1, J Solomon2, I Brooks3, V Burton4 and RP Dellavalle5 1
University of Central Florida College of Medicine, Orlando, FL, 2 Ameriderm Research;
University of Central Florida College of Medicine; University of Illinois Urbana, Ormond
Beach, FL, 3 University of Illinois School of Information Sciences, Champaign, IL, 4 Clemson
University, Clemson, SC and 5 U.S. Department of Veterans Affairs, Eastern Colorado Health
Care System, Denver, CO
Social media offers patients an easily accessed source of information regarding dermatology.
This study examined social media postings identified by the commercial Crimson Hexagon
aggregator regarding “acne treatment” from May 2008 to 2016. The goal was to determine
who was utilizing social media, on which platforms, and what information was being dis-
cussed. On review of 1,956,367 postings from 2008 to 2016, it was determined that forums
accounted for 1,007,053 posts, peaking in years 2010 and 2014. Twitter, Blogs, and Tumblr
accounted for 474,233, 418,234 and 31,463 posts, respectively. To determine posting
communication source, a 100 post sample from 2008 was randomly selected, analyzed, and
manually classified as: (1) patient-to-patient (2) professional-to-patient (3) pharmaceutical
company-to-patient (4) fabricated pharmaceutical advertising-to-patient or (5) other-to-pa-
tient. It was determined that 65/100 posts had a fabricated pharmaceutical source, stating
“buy DRUG NAME online without prescription.” Only 18/100 posts included patient-to-
patient communication. This study likely underrepresents posts regarding specific acne
treatments as only posts stating “acne treatment” were identified. In conclusion, this study
determined that information regarding “acne treatment” is primarily being posted on social
media forums, with fabricated pharmaceutical sources accounting for the majority of posts.
This identifies a potential patient population vulnerable to buying prescription medications
without prescription and who would benefit from physician-guided social media acne edu-
cation.
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Diagnostic heuristics in dermatology: Definitions, advantages and dangers

EJ Lowenstein SUNY Health Science Center at Brooklyn, Valley Stream, NY
Sir William Osler famously and ironically stated that Medicine is a science of uncertainty and
an art of probability. Indeed, it is only uncertainty that is the sure thing. Medical diagnosis is
significantly error prone, with the majority of diagnostic errors being cognitive in nature.
Diagnostic reasoning, or how we make diagnoses, is based upon intuitive (System 1) and
analytical (System 2) processes. Heuristics or mental shortcuts play an important role in
increasing cognitive ease and the speed of our cognitive work. Diagnostic heuristics are not
new to the medical literature, however their use is controversial. This presentation will
discuss classic diagnostic heuristics as they pertain to the practice of dermatology. Further-
more, a series of unique heuristics relevant to the dermatologist are proposed. Through
metacognition, or thinking about how we think, we hope to improve our diagnostic accuracy.
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Quality of Life in Autoimmune Blistering Diseases (AIBD)

S Pena, A Payne, J Stanley and V Werth UPenn, Philadelphia, PA
The purpose of this study was to compare QOL in patients with AIBD with other diseases to
determine which variables are associated with worse QOL. This was a cross-sectional,
questionnaire-based study conducted at the University of Pennsylvania. Subjects had a
diagnosis of pemphigus vulgaris (PV, n¼30), pemphigus foliaceus (PF, n¼11), or bullous
pemphigoid (BP, n¼9). Each participant was asked to complete a set of questionnaires,
including the SF-36 and the Skindex-29. There were 24 (48%) men and 27 (54%) women,
predominantly Caucasian (76%). The mean disease severity measured by the PDAI and
BPDAI was 5.1 and 15.2, respectively. Of the Skindex-29 subscales, patients with AIBD were
most affected by the symptoms and emotions domains with a mean (SD) of 33.3 (26.1) and
31.8 (29.7). They were least affected by the functioning domain [21.4 (27.1)]. Within the
symptoms domain, patients were most bothered by their skin being sensitive [44.9(37.8)],
itchy [40.3 (32.9)], and irritated [39.6 (33.4)]. Within the emotions domain, patients worried
that their skin condition may be serious [45.6 (38.3)] and could get worse [42.9 (37.8)].
Skindex-29 scores in AIBD were compared with those in 11 other skin conditions and to
those in patients without skin disease. AIBD patients had significantly worse scores in all three
domains compared to those without skin disease (all P < .05). Even with mild disease activity,
patients with AIBD had similar QOL burden compared to other skin diseases. SF-36 scores
were calculated and AIBD patients had significantly worse RP (how physical health affects
work) and RE (how emotional health affects work) compared to those with CHF, depression,
recent MI, hypertension, type 2 DM, and the general population (P < .01). These results
indicate that even with mild disease, patients with AIBD still exhibit a significantly poor
quality of life, especialy as it relates to emotions and symptoms.
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Developing a decision tool for skin cancer treatment in older adults

1 1 2 2
A Junn , A Falzone , M Chren and E Linos 1 Program for Clinical Research, Department of
Dermatology, UCSF, San Francisco, CA and 2 UCSF, San Francisco, CA
Patient decision aids are designed to inform patients about the potential risks and benefits of
available treatments. Decision tools can increase patient satisfaction and improve healthcare
efficiency by better corresponding treatment received with patient treatment preferences.
These are especially useful when several equivalent disease management options exist. This
study aimed to develop a decision aid to assist older patients facing basal cell carcinoma
(BCC) in their treatment decisions. We composed a brief, user-friendly, appealing, prototype
decision aid suitable for use with older patients in accordance with the International Patient
Decision Aid Standards. We modified it to ensure health literacy to 8th grade reading level.
Based on successive input from patients, caregivers, and clinicians including dermatologists
and dermatologic surgeons, the decision aid will be iteratively modified to incorporate
feedback from all stakeholders. We will assess accessibility, bias, and usability through
multiple rounds of focus groups and semi-structured interviews. Input from stakeholders will
allow us to address all facets of the decision-making process, including: the emotional aspect
of the fear associated with cancer, integrating the caregiver role, and the option to forego
surgery in favor of less invasive options. The final product will then be subject to pilot testing
in a clinical setting. The decision aid developed for this study is the first of its kind for BCCs in
older adults. The decision aid appears feasible and comprehensible, and may serve as an
effective means of encouraging active participation by patients in the clinical decision-
making process.
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DRESS syndrome: A retrospective chart review and evaluation of a high-dose
steroid treatment protocol

B Lam, MMiller, A Sutton, A Crew and D Peng Keck School of Medicine of USC, Los Angeles,
CA
Objectives: To evaluate DRESS syndrome diagnostic criteria, culprit drugs and treatment of
DRESS syndrome. Drug reaction with eosinophilia and systemic symptoms (DRESS) is a rare
but severe cutaneous hypersensitivity reaction that occurs 2 to 8 weeks after exposure to an
offending drug. Currently, DRESS syndrome is diagnosed based on RegiSCAR criteria but in
practice lacks standardized diagnostic criteria. In addition, the variability and seriousness of
DRESS warrants further investigation into proper treatment protocols and there are limited
studies on the effectiveness of treatment options and no guidelines for a universal protocol. In
this study, we conducted a retrospective chart review of 32 patients at LAC+USC and
Keck Hospital who were diagnosed and treated for DRESS syndrome within the last 3 years.
We recorded their demographics, culprit drugs, RegiSCAR scores, and treatments in a
researcher-designed database using REDCap, an online data management tool. We then
trended post-treatment lab data such as eosinophil levels, Creatinine/BUN levels, and liver
function enzymes in order to measure treatment efficacy. Based on RegiSCAR criteria we
defined 8 cases as possible, 15 as probable, and 9 as definite cases of DRESS. Our findings
further demonstrate that RegiSCAR may be insufficient for identifying cases of DRESS. Anti-
biotics were identified as our major culprit drug class. We identified 16 cases that were
treated with high-dose steroids based on internal organ involvement and analyzed the effect
of their treatment on hospital course. In conclusion, we have developed a novel treatment
protocol that uses high-dose IV Methylprednisolone based on internal organ involvement.
This is built on our experiences at a large academic medical center in the United States that
sees a diverse population and a high number of DRESS cases each year.
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Impedance-based evaluation of basophil reactions for clinical diagnosis of type
I allergy

R Irifuku, Y Yanase, T Kawaguchi, K Ishii, T Hiragun and M Hide Department of Dermatology,
Hiroshima University, Hiroshima, Japan
Non-invasive real time observation and the evaluation of living cell conditions and functions
are increasingly desired in the field of clinical diagnosis. For diagnosis of type I allergy, the
identification of antigen that induces the activation of mast cells and basophils by crosslinking
IgE bound to the cell surface is crucial to avoid symptoms of allergic diseases. However,
conventional tests such as detection of IgE for specific antigen and skin tests are low reliable
or invasive. To overcome such problems, we here applied impedance sensor (iCELLigenceTM)
for label-free and real-time monitoring basophil reaction in response to specific antigen and
confirmed the potential of impedance-based cell analysis as a useful test for type I allergy. The
sensor detects impedance change derived from cell reactions on the electrodes as change of
Cell Index (CI). Electrodes were coated with BA312 antibody for basophils, in order to fix
basophils on the electrodes. When basophils from peripheral blood placed on to the elec-
trodes and stimulated with various concentration of anti-IgE which activates all basophils,
concentration-dependent CI increase were detected by the sensor. Moreover, we could detect
concentration dependent activation of basophils in response to specific antigen such as house
dust mite antigen. We thus developed a technique to detect the activation of human basophils
in response to specific antigen without any labeling using impedance sensor. Since imped-
ance sensors have the potential application for low-volume and high-throughput screening
assay, this system may be used as a high reliable tool for diagnosis of allergy.
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Comparison of 12-item Psoriasis-specific Quality of Life Questionaire
(PQOL-12) outcomes in patients wiht moderate-to-severe psoriasis treated
with Adalimumab or Ustekinumab

C Jeon, D Yan, M Nakamura, S Sekhon and T Bhutani University of California, San Francisco,
San Francisco, CA
Psoriasis is a chronic inflammatory disease that can significantly impair patients’ quality of life
(QoL). The Psoriasis Quality of Life e 12 Item questionnaire (PQOL-12) is a validated in-
strument for assessing the impact of psoriasis and is suited for use in the clinical setting given
its short, easy to administer format. Unlike many other surveys, the PQOL-12 is disease
specific and was designed to focus on issues most important to psoriasis patients. The
objective of this study was to compare improvement in PQOL-12 scores after treatment of
psoriasis with adalimumab or ustekinumab. Analysis was based on two separate open-label
24-week clinical trials with the same study design conducted at the University of California,
San Francisco measuring PQOL-12 and the Psoriasis Area and Severity Index (PASI) at four-
week intervals in adult subjects with moderate-to-severe psoriasis treated with adalimumab or
ustekinumab. Results showed that there was statistically significant improvement in PASI
scores compared to baseline in both treatment groups (p < 0.001). This was associated with
significant improvement in PQOL-12 (p < 0.003) as well. When comparing the two treatment
arms, there was no significant difference in PQOL-12 scores between the adalimumab and
ustekinumab groups except at weeks 4 (p ¼ 0.011) and 8 (p ¼ 0.031) for PQOL (adalimumab
> ustekinumab for both). Therefore, the results of our study demonstrate the importance of
effective treatment of psoriasis as this can lead to significant improvement in QoL. Although
adalimumab may have greater improvements in QoL early in treatment, in the long-term both
treatments lead to similar improvements and can be considered effective.
www.jidonline.org S67

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.405&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.406&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.407&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.408&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.409&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.410&domain=pdf
http://www.jidonline.org


ABSTRACTS | Clinical Research: Patient Outcomes Research
394

Comparison of EASI and objective-SCORAD assessments in adult atopic
dermatitis

R Chopra1, P Vakharia1, R Sacotte1, N Patel1, S Immaneni1, T White1, R Kantor1, D Hsu2 and
JI Silverberg1 1 Northwestern University, Chicago, IL and 2 Northwestern Feinberg School of
Medciine, Chicago, IL
Atopic dermatitis (AD) is associated with variable severity and extent of lesions. We sought to
determine the similarities and differences of objective severity assessments in AD. We per-
formed a prospective study of 388 adolescents and adults (ages 13-93 years) with AD to
determine the relationship between the Eczema Area and Severity Index (EASI), Scoring AD
(ScorAD) and body surface area (BSA). Overall, EASI and objective-SCORAD were strongly
correlated (Spearman correlation, rho¼0.92; P < 0.0001). However, there was a non-linear
relationship between EASI and objective-SCORAD, which was better depicted using a higher
order polynomial function. In particular, EASI scores �5 were unable to distinguish between
fairly broad ranges of objective-ScorAD and BSA. Patients with EASI scores �5 had signifi-
cantly higher objective-ScorAD scores when moderate-severe xerosis was present (Mann-
Whitney U test, P < 0.0001). Xerosis is scored in objective-ScorAD, but not EASI. Moreover,
patients with EASI scores �5 had significantly higher objective-ScorAD scores when mod-
erate-severe lesions were localized to the face (P < 0.0001), eyelids (P < 0.0001), neck (P <
0.0001), flexural areas (P¼0.004), hands (P < 0.0001) and feet (P¼0.02). Lesional severity is
weighted to the surface area affected in EASI, but not objective-ScorAD. The present study
shows a complex relationship between EASI and objective-ScorAD and limited discriminative
ability of low EASI scores compared with ScorAD.
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Redefining colour and redness in cutaneous healing and scarring: Quantitative
evaluation of erythema and pigmentation in human skin corroborated by
immunohistochemical analysis

S Ud-Din1, P Foden2, M Mazhari3, S Al-Habba3, M Baguneid2 and A Bayat1 1 University of
Manchester, Manchester, United Kingdom, 2 University Hospital of South Manchester,
Manchester, United Kingdom and 3 Central Manchester University Hospitals, Manchester,
United Kingdom
Skin redness and colour are extremely valuable parameters to both patients and physicians in
the assessment of cutaneous skin scarring and response to therapy. Erythema is predominantly
due to inflammation and is affected by the presence of pigments including haemoglobin and
melanin. Therefore, the aim here was to evaluate objective devices, which quantified blood
flow, haemoglobin, melanin and erythema during acute wound healing, in 20 human vol-
unteers on days (D) 0, 7, 10, 14, 21, 28, supported by immunohistochemical (IHC) analysis of
tissue-biopsies (NSD0 and D28). Blood-flow measured by full-field laser perfusion imaging
and dynamic optical coherence tomography increased from NSD0 to D28 (69%, 30%
respectively) (p < 0.001). IHC analysis of CD31 blood vessel density was greatest at D28
(113.5 mm3) compared to NSD0 (98.9 mm3) (p < 0.05). Angiogenic markers, VEGF-A and
PLGF demonstrated increased expression at D28 (31%, 3% respectively) compared to NSD0
(9%, 14% respectively) (p < 0.05). Melanin assessment by colormeter and spectrophoto-
metric intracutaneous analysis (SIAscopy) significantly increased from NSD0 to D28 (24%,
6% increase respectively) (p < 0.001). Melanogenesis increased by 53% from NSD0 (3%) to
D28 (6.5%) (p < 0.05). Erythema increased by 60% as quantified by colormeter from NSD0
to D28 (p < 0.001). Mast-cell tryptase and chymase cell-count were highest at D28 (121cells/
mm2, 101cells/mm2 respectively) compared to NSD0 (98cells/mm2, 86cells/mm2 respec-
tively) (p < 0.05). These findings may contribute to the development of an objective classi-
fication for assessment of erythema and pigmentation in response to scar therapies.
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Ciclosporine therapy for psoriasis leading to fathering of a healthy child in a
previously infertile male

R Schopf Johannes Gutenberg Univ., Mainz, Germany
A 34-year-old male patient presented with generalized psoriatic skin lesions. He was treated
with 4 mg/kg cyclosporine (CyA) for 12 weeks leading to clearing of psoriasis. CyA treatment
was continued at a dose of 2.5 mg/kg for another 2 months. On his follow-up visit he reported
that his wife had become pregnant which was quite a surprise to him because he had been
diagnosed with azoospermia before. He had been married for 8 years. A healthy boy was
born. His wife had previously had artificial insemination from an anonymous sperm donor
resulting in a normal pregnancy and delivery. The patient presented a spermatogram dating
from 4 years previously that had been obtained during diagnosis for infertility exhibiting
azoosperimia. A new spermiogram was obtained after his wife now became pregnant; indeed
he now had >20 Mio viable spermatozoa/ml. Further examination revealed a history of
mumps orchitis; he exhibited mumps IgG antibodies. Paternity testing involving the mother,
the child and the putative father using DNA technology employing multiplex-STR systems
PowerPlex 16 and DNA-SE-Filer Kit according to the gene diagnosis commission guidelines
ascertained that he indeed was the father with a likelihood of >99.999%.Our findings suggest
that this patient may have suffered from mumps-induced autoimmune orchitis resulting in
azoospermia that has resolved during cyclosporine treatment for psoriasis. Ciclosporine
treatment should be considered in cases of male infertility associated with a history of mumps
autoimmune orchitis.
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Predictive modeling of drug response and mechanism of action in alopecia
areata clinical trials

JC Chen, A Jabbari, R Clynes, J Mackay-Wiggin and AM Christiano Columbia University,
New York, NY
Alopecia areata (AA) is an autoimmune disease characterized by the immune-mediated
destruction of hair follicles in scalp skin, resulting in partial or total hair loss. Ongoing
research has identified JAK/STAT and the T cell costimulatory signaling pathways as key
druggable targets, and several clinical trials have been conducted. Although efficacy signals
have been impressive, there are subsets of patients in each trial that do not respond to
treatment. Understanding the molecular underpinnings of both non-responder status and drug
mechanism of action (MoA) will be key to refining and maximizing drug efficacy for AA
treatment. To this end, our clinical trials have included the acquisition of longitudinal scalp
biopsies to complement clinical response data, allowing for RNAseq analysis of molecular
response to drug treatment. Using this data together with RNAseq data of untreated AA pa-
tients and reverse-engineered regulatory networks (ARACNe networks), we modeled the
molecular mechanism of action of three drugs used in AA clinical trials: tofacitinib (pan-JAK
inhibitor), ruxolitinib (JAK1/2 inhibitor), and abatacept (CTLA4-Ig). Network-based modeling
of MoA allows for the matching of patients’ individual molecular pathologies to treatments
and predicted efficacy by using master regulators to define the molecular effects of each drug.
Our analysis identified three distinct molecular MoAs, one for each drug, that are quantita-
tively captured in as few as 5-10 transcription factors at pa priori, comparing patients’ mo-
lecular presentation of AA in pre-treatment biopsies against the predicted molecular response
networks for these drugs. Systems biology approaches provide a foundation for developing
precision-medicine strategies and accurate treatment selection for AA patients based on their
individual molecular pathology.
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Safety of 62-week treatment of psoriasis with cyclosporine

R Schopf Johannes Gutenberg Univ., Mainz, Germany
Toxicity is a major concern of cyclosporine (CyA) treatment for psoriasis although efficacy is
excellent. It is recommended to discontinue treatment after 24 months. On the other hand
many patients are virtually free from psoriasis during treatment. Long term-treatment studies
are lacking. We therefore examined tolerance to CyA 3 mg/kg or lower during the course of
treatment up to 62 months in 47 patients with moderate to severe psoriasis. Patients were seen
every 3 months. Serum creatinine, urea nitrogen, uric acid, GOT, GPT, total bilirubin, eo-
sinophils, and blood pressure were monitored. In addition we recorded cutaneous changes.
The two-sided Wilcoxon’s test served for statistical comparison. We found that patients had
normal blood laboratory results at the beginning; the levels were at the beginning versus
month 62 (mean +/- SD): creatinine 0.92 +/- 0.16 vs. 0.97 +/- 0.16 (mg/dl), urea-N 16.0
+/-4.6 vs. 16.6 +/-2.9 mg/dl, uric acid 5.8 +/-1.4 vs. 5.8 +/- 1.6 mg/dl, GOT 23.4 +/-10.4 vs.
26.0 +/- 10.3 U/l, GPT 27.6 +/- 16.3 vs. 36.3 +/-19.1 U/l, total bilirubin 0.74 +/- 0.5 vs. 0.48
+/-0.4; eosinophils 2.7 +/- 1.8 vs. 2.2 +/- 1.2%, systolic blood pressure (bp) 134 +/- 16 vs. 137
+/- 16, diastolic bp 83 +/- 10 vs. 82 +/-8 mmHg. All of these differences were insignificant,
they all failed to show a steady trend (p>0.05). Four patients developed gingival hyperplasia,
which resolved after discontinuation of CyA and paradontal treatment. Two patients devel-
oped squamous cell carcinomas (SCC) which were excised, CyA was also discontinued. Our
findings show that long-term CyA treatment for psoriasis is safe in terms of clinical tolerance.
Examination for gingival hyperplasia and SCC is required. Under monitoring, we conclude
that low-dose CyA treatment for psoriasis is safe up 64 months.
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Serious infections among a large cohort of subjects with systemically-treated
psoriasis

A Dobry MGH/HMS, Boston, MA
Importance: Biologic therapy is effective for the treatment of moderate to severe psoriasis, but
may be associated with an increased risk of serious infection. Objective: To estimate the
serious infection rate among psoriasis patients treated with biologic agents as compared with
non-biologic systemic agents within a community-based healthcare delivery setting. Design:
We conducted a large-scale, epidemiologic retrospective study comparing the rates of serious
infections in psoriatic subjects on biologics versus non-biologic therapy or no systemic
therapy between the period of January 1, 1998 and December 31, 2011. Setting: Subjects
were adult Kaiser Permanente Northern California (KNPC) health-plan members seen in the
general community. Participants: We identified 5,889 subjects with psoriasis at KNPC, of
which 2,258 were ever treated with biologic therapy. Exposures: We defined exposure as
current use of a systemic psoriasis agent among patients who were ever exposed to systemic
medication at the time of a serious infection.Main Outcomes and Measures: We calculated
incidence rates and 95% confidence intervals (CI) for serious infections [sepsis, pneumonia,
skin and soft tissue infections (SSTIs), meningitis, and renal/urinary tract infections]. Adjusted
hazard ratios (aHRs) were calculated using Cox regression. Results: Adjusting for age, gender,
race-ethnicity, and comorbidities revealed a significantly increased risk of overall serious
infection among patients treated with biologics as compared to non-biologics (aHR 1.31,
95% CI 1.02-1.68). More specifically, there was a significantly elevated risk of skin and soft
tissue infection (SSTI) (aHR 1.75, 95% CI 1.19-2.56) and meningitis (aHR 9.22, 95% CI 1.77-
48.10) during periods of active biologic use.Conclusion and Relevance: We found an
increased rate of SSTIs and meningitis among psoriasis patients treated with biologic agents,
suggesting that increased awareness of these adverse events during treatment in this cohort
may be warranted.
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The balance between the malignant clone and reactive T-cells in skin reliably
predicts progression in CTCL

T Kupper BWH, Boston, MA
Most patients with cutaneous T-cell lymphomas (CTCL) present with indolent early-stage
disease. A small but significant subset will develop aggressive and fatal disease, unless suc-
cessfully treated with hematopoietic stem cell transplant. Currently we have limited ability to
predict which patients are destined to progress to advanced disease. We analyzed the
prognostic value of gene expression signatures, malignant T cell burden and benign T cell
diversity in lesional skin of CTCL patients. We sequenced the T-cell receptor beta gene in the
skin of 208 CTCL patients. The expression of 78 genes previously identified as potential
biomarkers was studied concomitantly. The findings were validated on an independent cohort
of 102 patients. Unsupervised analysis of gene expression in the first cohort revealed 3
clusters of patients with different progression-free survival (PFS). Patients with a poor prog-
nosis displayed a higher malignant clone %, corresponding to fewer benign reactive T cells.
The frequency of the malignant clone in skin was significantly associated with PFS and overall
survival (OS) (p25% (HR, 4.9 (95% CI, 2.5-10), pwith a tumor clone were alive and pro-
gression-free 5 years later, vs only 18% of patients with a tumor clone >25% (HR, 10.2 (95%
CI, 3.5-30), p < 0.001). Thus, the malignant T cell clone frequency in skin is a robust pre-
dictor of progression and survival in CTCL patients.
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Cancer risk in clinically amyopathic dermatomyositis: A retrospective cohort
study at four tertiary care centers

J Pinard1, M Roman2, D Kurtzman1, A Ho1, A Femia2 and R Vleugels1 1 Brigham and
Women’s Hospital and Harvard Medical School, Boston, MA and 2 New York University
School of Medicine, New York, NY
Clinically amyopathic dermatomyositis (CADM), characterized by pathognomonic cutaneous
findings without muscle weakness, is an important subset and accounts for 20% of patients
with dermatomyositis (DM). In patients with CADM, limited literature exists regarding the
associated risk of malignancy as most studies have focused on classic DM or polymyositis.
Therefore, we investigated the association between CADM and cancer at 4 tertiary care
centers. Using the Partners Healthcare and New York University medical record systems, we
reviewed the medical records of all patients with CADM treated between 2000 and 2016. A
total of 117 patients with CADM diagnosed by a board-certified dermatologist or rheuma-
tologist were identified. The mean age of diagnosis was 49.8 years, and the vast majority of
patients were women (90.6%). Patients diagnosed with a solid or hematologic cancer in the 2
years preceding or the 5 years following CADM diagnosis were considered as having ma-
lignancy-associated CADM, and these represent 13.7% (16/117) of the entire cohort. Breast
cancer was the most frequently diagnosed malignancy (43.8%), and only one patient
developed a hematologic malignancy. 68.6% (11/16) of cancer diagnoses were made in the
period including the year prior and the 2 years following CADM diagnosis, and the risk was
highest in the first year following diagnosis (8/16, 50.0%). In this cohort of CADM patients,
which is the largest reported to date, the risk of associated malignancy is somewhat lower
than that traditionally reported for classic DM. As there is significant heterogeneity among
studies on the association between DM and malignancy, this study focusing on CADM helps
to clarify the risk of cancer in this population.
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Systematic review of treatments for keratinocyte carcinoma

1 2 2 2 2 3
F Moustafa , G Adam , V Langberg , B Smith , A Gazula , MA Weinstock , A Drucker4 and
T Trikalinos2 1 Brown Dermatology, Providence, RI, 2 Brown University School of Public
Health, Providence, RI, 3 Brown University, Providence Veterans Affairs Medical Center,
Providence, RI and 4 Brown Unversity, Providence, RI
Basal Cell Carcinomas (BCCs) and Squamous Cell Carcinomas (SCCs) can be treated with
many interventions, whose comparative efficacy and safety is not clear. We systematically
identified 57 RCTs and 45 NRCS comparing 21 interventions in 9 categories and we sum-
marize comparisons of important outcomes across the network of compared treatments. For
BCC and lack of clinical clearance, surgical excision was statistically significantly better than
Imiquimod (odds ratio [OR] 0.07, 95% CI 0.02, 0.29), but not than PDT (excision vs.
MAL-PDT: OR 3.44 [0.06, 199]; excision vs. ALA-PDT: OR 0.43 [0.11, 1.78]. There was no
difference between cryotherapy and external beam radiation, MAL-PDT, and ALA-PDT. MAL-
PDT combined with laser treatment was better than MAL-PDT alone, but not significantly so
(OR 0.18 [0.01, 3.97]). External beam radiation was non-significantly worse than Imiquimod
(OR 1.24 [0.02, 67.0]). Imiquimod, Interferon, and Ingenol mebutate were all significantly
better than no treatment (OR 0.02 [0.01, 0.05]; OR 0.07 [0.03, 0.16], and OR 1.4 [0.07, 28],
respectively). With regards to lack of clinical clearance of SCC in situ, MAL-PDT was less
likely to have lack of clinical clearance compared to laser and MAL-PDT as well as other
types of PDT (OR 0.18 [0.03, 0.96]; OR 0.1 [0.03, 0.32], respectively). Cryotherapy was non-
significantly inferior to ALA-PDT (OR 3.1 [0.8,11.5]). ALA-PDT was superior to topical 5FU
(OR 0.29 [0.1, 0.8]). Surgical excision with topical imiquimod was favored over surgical
excision alone, but not significantly (OR 0.19 [0.01, 4.08]). This systematic review summa-
rizes currently available evidence and points to gaps in the current literature.
www.jidonline.org S69

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.417&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.418&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.419&domain=pdf
http://www.jidonline.org


ABSTRACTS | Epidermal Structure and Barrier Function
403

S. aureus colonization is associated with dysregulation of lipid-related genes in
the nonlesional skin of AD subjects

CW Kwon1, T Yoshida1, SA Knowlden1, A De Benedetto1, JR Myers1, DY Leung2, SR Gill1, J
Thakar1 and LA Beck1 1 University of Rochester Medical Center, Rochester, NY and 2
National Jewish Health, Denver, CO
S. aureus colonization is observed in AD subjects and associated with greater disease severity
and skin barrier disruption. The goal was to determine whether the transcriptome of nonle-
sional (NL) skin from S. aureus-colonized AD (ADStaph+; N¼9) differed from ADStaph-
(N¼10) and nonatopic Staph- (NAStaph-; N¼10) adult subjects. RNA-seq analysis identified
549 differentially expressed genes (DEGs) in ADStaph+ vs ADStaph-, 412 DEGs in ADStaph+
vs NAStaph-, and 0 DEGs in AD (ADStaph+ & ADStaph-) vs NAStaph- [FC>1.5; q < 0.05].
Notably, genes downregulated in ADStaph+ were enriched in 10 lipid-related pathways [q <
0.05]. Recognizing that disease severity may also contribute to transcriptomic differences
between ADStaph+ (EASI¼11.6�6.8) and ADStaph- (EASI¼4.8�1.8; p¼0.01), we identified
1,820 genes associated with disease severity [q < 0.05], which were enriched in 12 immune-
activation pathways and only 1 lipid pathway [q < 0.05]. The 3 lipid genes most significantly
associated with disease severity were PPT1, FASN, and PECR. Using a clustering approach
with the entire transcriptome, we identified 2,314 genes correlated with both S. aureus
abundance (nuc qPCR) and disease severity (EASI) [p < 0.05]. These genes were enriched in 8
lipid pathways [q < 0.05], which overlap with DEG-enriched pathways. Seven lipid genes
were significant in all 3 analyses: ACSL1, DGAT2, FASN, HACL1, IDH1, LPIN1, and PNPLA3.
Our findings indicate that S. aureus colonization and disease severity are reflected in pro-
found lipid pathway dysregulation in the NL skin of adult AD subjects.
S70 Journal of Investigative Dermatology (2017), Volume 137
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Keratinocytes regulate psoriatic inflammation via TRAF6-dependent signalling
pathways

R Matsumoto, T Dainichi, T Nomura and K Kabashima Department of Dermatology, Kyoto
University, Kyoto, Japan
Epithelial cells constitute the first line of defence against external dangers and are therefore
important for the induction of appropriate immune responses. In psoriatic lesions, keratino-
cytes (KCs) are considered to produce mediators that recruit and activate immune cells.
However, it remains unclear whether KCs play an important role in the development of
psoriatic inflammation, and which cellular signalling molecule is essential for the process.
Tumour necrosis factor receptor associated factor (TRAF) 6 is an adaptor protein for several
cell signalling machineries including CARD14 signalosomes, and regulates both NF-kB and
mitogen-activated protein kinases, which are activated in the psoriatic epidermis. We thus
hypothesized that TRAF6 in KCs is essential in psoriatic inflammation. To this end, we
generated KC-specific TRAF6 knockouts (K5-TRAF6 KO mice) and induced psoriasis-like
dermatitis by topical application of imiquimod (IMQ). Strikingly, K5-TRAF6 KO mice were
totally protected from IMQ-induced inflammation. Microarray analysis showed that Th17-
related gene expression in IMQ-treated skin depends on TRAF6 in KCs. Consistently, IMQ-
induced transcription of early mediators, such as IL-1b and Saa1, was reduced in TRAF6 KO
KCs in vitro. In addition, the activation of dendritic cells and induction of IL-17-producing T
cells were defective in the K5-TRAF6 KO mice. Moreover, intradermal injection with IL-23
fully reconstituted the expression of IL-17 in the KO mice, showing that IL-23 is a major
downstream effector of the epidermal TRAF6. Furthermore, defective response of TRAF6-null
KCs to IL-17 suggested a further role of TRAF6 in an IL-17-mediated inflammatory loop. Taken
together, our findings strongly suggest that the activation of KCs through TRAF6 is essential to
induce psoriatic dermatitis and organize IL-17-related inflammation.
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The Vps33b-Vipar complex is required for epidermal homeostasis

C Rogerson and P Gissen University College London, London, United Kingdom
Mutations in Vps33b and Vipas39 cause the rare multisystem disorder Arthrogryposis, Renal
dysfunction and Cholestasis syndrome (ARC); one characteristic but understudied feature of
which is severe ichthyosis. The Vps33b and Vipar proteins interact and have been shown to
also interact with Rab GTPases and act as a tethering factor; the class C Homologues in
Endosome-Vesicle Interaction (CHEVI) complex. ARC syndrome patients have been shown to
have entombed lamellar body-like structures in the stratum corneum however the molecular
mechanisms underlying ARC patient ichthyosis and the specific role of the CHEVI complex in
the epidermis are yet to be defined. In order to study the skin phenotype in ARC we devel-
oped inducible Vps33b and Vipas39 ubiquitous knockout murine models. Histological
analyses of mouse skin biopsies showed severe defects in epidermal structure and
trans-epidermal water loss measurements indicate defective barrier function. Vps33b and
Vipar deficiencies did not significantly affect tight junction protein localization or the trans-
epithelial electrochemical resistance of isolated keratinocyte cultures but we observed defects
in keratinocyte proliferation and differentiation. Transmission electron microscopy demon-
strated abnormalities in the structure of lamellar bodies (LB) and defects in the uppermost
epidermal layer of corneocytes. Analysis of the lipid content of the epidermis indicated a
reduction in lipids in the stratum corneum and some specific lipid species in the epidermis.
These findings suggest a role for the Vps33b-Vipar tethering complex in the delivery of lipids
via epidermal lamellar bodies. Thus the defect in lipid secretion may underlie the abnor-
malities in keratinocyte proliferation, differentiation and the epidermal barrier function.
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Optimised detection of mitochondrial DNA strand breaks in human skin

1 2 2 2 2
RL Hanna , PA Bulsara , JM Crowther , X Wang , DJ Moore and MA Birch-Machin1 1
Newcastle University, Newcastle Upon Tyne, United Kingdom and 2 GlaxoSmithKline plc.,
Warren, NJ
Compromised skin barrier function associated with dryness and sensitivity negatively impacts
up to 50% of our global population. Key triggers include excessive sun exposure (UVR) and
environmental pollution which induce cellular oxidative stress, damage skin integrity and
promote skin aging. At a sub-cellular level, this results in accumulative strand breaks to the
mitochondrial DNA (mtDNA) 16.5kb genome. Limited repair mechanisms make mtDNA a
prominent biomarker of oxidative damage. Using human skin cell DNA we have amended a
long-range qPCR method that compares mtDNA strand break levels between samples. A
sample containing some lesioned mtDNA requires additional cycles to reach a fluorescence
threshold, resulting in a higher cycle threshold (Ct) value. Method adaptations have sub-
stantially reduced the amount of gDNA and reagents required. Melt curve analysis and gel
electrophoresis show 11kb primer specificity, with absence of bi-products or primer dimer.
Standard curves identify the DNA dynamic linear range to lie between 6.25-25ng, with 12ng
selected as optimal. As a comparative method it is crucial that all sample mtDNA levels are
equal. A housekeeping assay has also been improved, which simultaneously amplifies an
83bp or 87bp amplicon from different regions of the mtDNA genome and 93bp of a single
copy genomic b2M gene. Detecting mtDNA relative to gDNA eliminates dilution bias, and
validates Ct changes detected by the 11kb assay. This housekeeping method can also
economically compare relative levels of mtDNA between different cell types. The 11kb assay
has sensitively detected up to 5 Ct difference in H2O2 or UVR-dosed skin cells, equating to a
32-fold (25) window of damage. An application of this novel screening tool would include
assessment of mtDNA damage protection by commercial antioxidants, in 2D skin cell
monolayer or 3D skin equivalents.
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The autophagy receptor NIX drives injury-induced mitophagy in keratinocytes
and promotes mitochondrial fragmentation during epidermal differentiation

CL Simpson1, P Rompolas1 and ELF Holzbaur2 1 Dept of Dermatology, Univ of Pennsylvania,
Philadelphia, PA and 2 Dept of Physiology, Univ of Pennsylvania, Philadelphia, PA
Autophagy allows cellular recycling by using receptors to mark, sequester, and route
damaged organelles to lysosomes; however, autophagy can also degrade normal organelles
during terminal differentiation. While keratinocytes break down all organelles upon cornifi-
cation, the mechanisms driving this process are not well understood. We hypothesized that
regulated autophagy receptor expression could modulate organelle clearing during epidermal
differentiation and in response to injury. Accordingly, human keratinocytes expressing the E3
ligase Parkin rapidly recruited the autophagosome marker LC3 to depolarized mitochondrial
fragments containing the mitochondria-tethered autophagy receptor NIX but not optineurin or
NDP52, receptors known to mediate mitophagy in other cell types. These data suggest NIX
functions as a specific mitophagy receptor to degrade injured epidermal mitochondria.
Interestingly, we found that keratinocytes up-regulate NIX during differentiation in vitro;
consistent with this, in murine and human epidermis, NIX expression was limited to the
uppermost layers, which are poised to initiate organelle clearing. To examine mitophagy in a
dynamic and 3-D context, we coupled confocal and two-photon microscopy with live
organotypic epidermal cultures, which degrade all organelles to form cornified layers. Ker-
atinocytes stably expressing dsRed-mito in live organotypic cultures exhibited fragmentation
of mitochondria in the upper layers and NIX-GFP localized to the outer membrane of these
fragments. Moreover, ectopic expression of NIX in keratinocytes altered mitochondrial
morphology and an N-terminally truncated form of NIX, in particular, drove profound
mitochondrial fragmentation. Together, these findings led us to propose a model in which NIX
expression is restricted to cornifying layers to spatially and temporally coordinate pro-
grammed mitochondrial clearing in the epidermis.
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Epigenetic control of epithelial stem cell differentiation by Galpha-s and
protein kinase A signaling

J Park and R Iglesias-Bartolome Laboratory of Cell & Molecular Biology, CCR, NCI, NIH,
Bethesda, MD
We have recently demonstrated in mice that conditional epidermal deletion of the gene
coding for the Galpha-s subunit (Gnas) or inactivation of the Galpha-s signaling partner
protein kinase A (PKA) are alone sufficient to cause an aberrant expansion of the stem cell
compartment, resulting in the rapid formation of basal cell carcinoma-like lesions (Iglesias-
Bartolome et al, Nature Cell Biology, 17:p793, 2015). In order to investigate how Galpha-s
and PKA signaling affect long term epigenetic events that regulate epithelial stem cell dif-
ferentiation, we focused on EZH2, a master epigenetic regulator. EZH2 is part of the poly-
comb repressor complex and is responsible for gene silencing of differentiation genes in
keratinocytes by the trimethylation of histone 3 lysine 27 (H3K27me3). We found that in
mice, conditional epidermal deletion of Galpha-s causes an upregulation of the levels of
EZH2 protein. Furthermore, bioinformatic analysis of gene expression in these mice revealed
transcriptional signatures related to activation of EZH2. In the search for potential mecha-
nisms underlying the impact of Galpha-s on EZH2, we focused on PKA, one of the main
Galpha-s signaling partners. By performing kinase assays in vitro, we observed that PKA can
directly phosphorylate EZH2. By mutational analysis and by measuring the enzymatic activity
and association with other epigenetic components, we are currently dissecting the mecha-
nisms and significance of EZH2 regulation by Galpha-s and PKA.
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Discovery of differential RNA binding and regulation by the APOL4 protein to
disease-linked psoriasis CDSN gene variants using RaPID

JD Ransohoff1, M Ramanathan1 and PA Khavari2 1 Stanford, Stanford, CA and 2 Stanford
University School of Medicine; VA Palo Alto, Stanford, CA
RNA-protein interactions play critical roles in diverse cellular functions and their perturba-
tions may contribute to human disease. A synonymous single nucleotide polymorphism (SNP)
in the coding sequence of corneodesmosin (CDSN), a gene essential for normal epidermal
differentiation whose mutation leads to peeling skin syndrome, has long been linked to
psoriasis in diverse ethnic groups. How the psoriasis-associated CDSN variant might
contribute to disease pathogenesis, however, is unclear. To address this, we used new
methodology, which we term RNA-Protein Interaction Detection (RaPID), to search for dif-
ferential protein binding to CDSN mRNA. RaPID uses a RNA-targeted biotin ligase to tag
proteins bound to RNA sequences of interest followed by streptavidin pull-down and mass
spectrometry (RaPID-MS). RaPID-MS demonstrated that the APOL4 protein strongly bound
normal CDSN mRNA but not the disease-associated variant. APOL4 is known to affect lipid
transport and has not been previously implicated in RNA binding nor epidermal differenti-
ation, yet displayed >40-fold increased expression during epidermal differentiation in par-
allel to CDSN induction. Enhancing expression of APOL4 in differentiating keratinocytes
(KCS) markedly stabilized CDSN transcripts, leading to 75-fold increase in CDSN mRNA. In
contrast, APOL4 gene knockout in normal KCS using CRISPR-Cas9 down-regulated CDSN
transcript levels up to 5-fold. These data demonstrate that APOL4 normally binds CDSN
mRNA to control its expression and, consistent with CDSN dysregulation observed in human
psoriasis, implicate dysregulation of APOL4’s control of CDSN in its pathogenesis. They also
provide support for future studies of APOL4 in the coordinate regulation of terminal differ-
entiation with lipid barrier formation. Finally, these data demonstrate the capacity of RNA
proteomics approaches in living cells to characterize human disease-associated SNPs.
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Profiling of epidermal lipids to identify potential biomarkers of atopic
dermatitis

J Franco1, C Ferreira2, T Sobreira3, J Sundberg4 and H HogenEsch1 1 Purdue University, West
Lafayette, IN, 2 Metabolite Profiling Facility, Bindley Bioscience Center, Purdue University,
West Lafayette, IN, 3 Bindley Bioscience Center, Purdue University, West Lafayette, IN and
4 The Jackson Laboratory, Bar Harbor, ME
Lipids are important structural and functional components of the skin. Alterations in the lipid
composition of the epidermis can lead to diminished barrier function of the skin and are
associated with diseases like atopic dermatitis. SHARPIN-deficient cpdm mice develop a
chronic dermatitis with similarities to atopic dermatitis in humans. We used multiple reaction
monitoring (MRM)-profiling and single ion monitoring experiments to rapidly identify
discriminative lipid ions. MRM-profiling is a small molecule discovery workflow that allowed
fast screening of over 300 ions related to diverse lipid classes in 36 samples of epidermis,
producing a phenotypical profile and an accurate discrimination of cpdm (n¼17) and wild
type (n¼19) mice by cluster and principal component analysis. Tentative attribution of the
most significant ion pairs was confirmed by product ion scan (MS/MS). Shorter fatty acyl
residues and increased relative amounts of sphingosine ceramides were observed in cpdm
epidermis compared to wild type mice. Using relative amounts of sphingosine ceramides
CerAS(d18:1/24:0)OH, CerAS(d18:1/16:0)OH and CerNS(d18:1/16:0) to model a multivar-
iate receiver operator characteristic curve to predict class attribution, the two groups could be
distinguished with 100% accuracy, while the use of the free fatty acids cerotic acid, 16-hy-
droxy palmitic acid, and docosahexaenoic acid (DHA) provided 96.4% of accuracy. The
identification and rapid monitoring of these lipids represent a molecular tool to assess ther-
apeutic outcomes in SHARPIN-deficient mice and other mouse models of dermatitis. These
MRM-profiled lipids may be of diagnostic and clinical utility in atopic dermatitis in humans
and domestic animals.
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P38 signaling is essential for epidermal morphogenesis and differentiation

1 1 2 2 1
A Kiss , AC Koppel , M Kellett , MI Morasso and T Efimova 1 GWU, Washington, DC and
2 NIAMS, NIH, Bethesda, MD
Dysfunction of the keratinocyte differentiation program underlies many skin diseases,
including cancer. Stress-activated p38 signaling kinases have been implicated in regulating
epidermal differentiation, largely based on studies in monolayer cell culture. p38a and p38d
are the keratinocyte predominant p38 isoforms that display high sequence identity and
overlapping expression patterns in epidermis. Given the lack of overt skin phenotype in mice
upon genetic ablation of p38a or p38d, these two isoforms may function redundantly during
embryonic skin morphogenesis. To evaluate the requirement for p38 signaling in epidermal
differentiation, we simultaneously inactivated these two main keratinocyte p38 isoforms in
organotypic human epidermal tissue using a recently characterized high potency p38a/p38d
inhibitor, Compound 62, or using RNA interference approach. Histological analysis showed a
markedly abnormal epidermal phenotype upon combined p38a/p38d inhibition, character-
ized by striking epidermal hyperplasia, with increased number of cell layers, hyperkeratosis,
and parakeratosis, as well as altered keratohyalin granule morphology and localization, and
severely perturbed tissue polarity. An induction of multinucleated cells was evident in the
suprabasal, post-mitotic epidermal layers, indicating that interference with p38a/p38d
signaling promotes aberrant mitosis. The patterns and levels of expression of epidermal
structural proteins involucrin and loricrin were aberrant, and filaggrin processing was
defective in organotypic epidermis devoid of p38a/p38d signaling. Mechanistically, an
anomalous expansion of the suprabasal cell-specific transcription factor DLX3 expression into
the basal layer of organotypic epidermis lacking p38a/p38d signaling may account for some
of the pathological phenotypes observed in this tissue. Altogether, our data indicate that
p38a/p38d signaling is crucial for epidermal morphogenesis and differentiation.
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Novel filaggrin gene polymorphisms in atopic dermatitis

1 2 3 3
A Huang , D Collins , SA Glick and W Lee 1 SUNY Downstate Medical Center, Brooklyn,
NY, 2 Estée Lauder Companies, Melville, NY and 3 SUNY, Brooklyn, NY
Loss-of-function (null) mutations in filaggrin (FLG) have been implicated as one of the major
risk factors in the development of atopic dermatitis (AD). Null mutations, found mainly in
exon 3, are identified in up to 50% of patients with moderate to severe AD and in up to 15%
of patients with mild AD. However, there is a wide mutational spectrum, from likely benign to
likely pathogenic variants, which can differ across patients of varying severity of disease and
ethnicity. We describe a rapid, reproducible, and low-cost method of identifying novel FLG
variants in a 26 year-old female patient of Han Chinese ethnicity with mild-moderate AD.
Saliva was obtained from the patient in a 50ml tube with 4ml phosphate-buffered saline
(PBS). Genomic DNA was immediately isolated using the Qiagen QIAamp� DNA Blood
Mini Kit and amplified using primers to all three exons of FLG. Samples were sequenced using
the Sanger method and analyzed.Two FLG polymorphisms were identified: rs12407553
(chr1:152325041 T/C) on the first flanking intron of exon 1 and rs192116923
(chr1:152306930 T/G; p.Glu2652Asp) on exon 3. rs12407553 is a novel variant in humans
that has been previously characterized as an AD-linked variant in primates. rs192116923 is a
missense mutation with an allele frequency of 34% in East Asians; PolyPhen predicted the
variant as “possibly damaging”. No null mutations were found. Although these mutations are
likely benign and may have little impact on the protein structure and function of filaggrin,
they may be important markers in the development of gene panels for AD, especially for mild
AD where null mutations are uncommon. Further avenues of study include sequencing FLG
across generations in families with multiple atopic members to identify common, familial
polymorphisms, and assessing the significance of variants in other genes implicated in AD,
such as FLG2 and TSLP.
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Characterization of sensitive skin in a pediatric population

G Boyer, C de Belilovsky, C Baudouin and G Bellemere Laboratoires Expanscience, Ëpernon,
France
Introduction: Sensitive skin affects around 50% of adult population [1]. Concerning children,
previous work indicates a prevalence of sensitive skin over 30% under 6 years old [2]. The
differences between a “normal” immature skin of infant and a “specific” sensitive skin
remained unclear. The objective of this work is to investigate the sensitive skin syndrome in a
pediatric population. Method: Two panels (normal and sensitive skin) each composed of three
groups of children (3-6 months, 6-12 months, 24-48 months) have been recruited based on a
developed survey. Two control groups of adults (18-20 years) have also been constituted.
Sensitive skin has been characterized by clinical assessment, instrumental measurement and
biological assays have been performed. Results: Results show that the sensitive skin is dryer
and more erythematous than normal skin in children. The dryness is instrumentally
confirmed. No differences on TEWL and microcirculation have been found. All these findings
were confirmed on the adult panels showing the relevancy of the survey developed for
sensitive skin identification on children. Sensitive skin was associated with a particular profile
of cytokine expression in the skin. Conclusion: To our knowledge, this is the first study
characterizing sensitive skin in a pediatric population. Results show that this syndrome starts
from the first months of life. Clinical, instrumental and biological approaches have been
successfully used to identify the key differences between a normal and a specific sensitive
skin in a pediatric population.
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Formulation with low pH decreases skin pH, restores disrupted epidermal
barrier and improves lipid lamellae structure

C Abels1, C Masur1, S Daehnhardt-Pfeiffer2, D Daehnhardt2 and U Knie1 1 Dr. August Wolff
GmbH & Co. KG Arzneimittel, Bielefeld, Germany and 2 Microscopy Services Dähnhardt
GmbH, Flintbek, Germany
Important factor for maintenance of stratum corneum (SC) integrity, epidermal barrier (EB)
function, desquamation of SC as well as for antimicrobial defense is an acidic pH value of the
skin. In addition, skin pH has crucial impact on the regulation of proteolytic processes and
metabolism of extracellular lipids. With age and in some skin diseases, skin pH increases,
ultimately impairing the skin’s protective barrier function. In order to normalize skin pH and
restore EB and skin hydration in the elderly, water in oil (W/O) emulsions with low pH should
be used. A stable W/O emulsion with pH 4 buffered with glycolic acid was tested on volar
forearms of 14 elderly subjects (63.5� 2 years) for 4 weeks and compared to the identical
emulsion with pH 5.8. In comparison to an untreated portion of the skin, the pH 4 emulsion
decreased skin pH significantly, while the pH 5.8 emulsion increased it (4.89 � 0.11 un-
treated vs. 4.54 � 0.12, p < 0.001 (pH 4), vs. 5.02 � 0.15, p < 0.04 (pH 5.8)). Skin hydration
was significantly increased (33.41 � 1.85 vs. 36.94 � 1.46 vs. 35.86 � 1.31 p < 0.05), while
TEWL showed no major change after 4 weeks of application of both products. The length of
the lipid lamellae in the intercellular space was significantly increased after application of
both products. Moreover, ceramides (EOS, NP and NH) as well as the sum of the total lipids
were significantly increased after four weeks of treatment. Importantly, effects on lipid
lamellae length, ceramides and total lipids were significantly higher for the pH 4 compared to
the pH 5.8 emulsion. Taken together, a W/O emulsion with pH 4 not only shows excellent
stability but is able to significantly lower skin pH and to restore lipid lamellae structure and
thus improve EB. Further investigations will reveal whether the application of an emulsion
with pH 4 influences inflammatory and protease activities in the epidermis.
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Both sphingosine kinase 1 and 2 coordinately regulate cathelicidin
antimicrobial peptide production during keratinocyte differentiation

K Kim1, Y Cho1, KO Shin2, Y Lee3, M Yokota4, S Chae5, K Park6 and Y Uchida7 1 Kyung Hee
University, Seoul, Republic of Korea, 2 Chungbuk Natl Univ, Cheongju, Republic of Korea,
3 College of Pharmacy Chungbuk National University, Cheongju, Republic of Korea, 4 Josai
University, University of California, San Francisco, Sakado, Japan, 5 Yonsei University
Wonju College of Medicine, Wonju, Republic of Korea, 6 University of California, San
Francisco, San Francisco, CA and 7 VA Med Ctr/UCSF, San Francisco, CA
The innate immune element, cathelicidin antimicrobial peptide (CAMP), is a vital antimi-
crobial peptide needed for the formation of the antimicrobial skin barrier. We recently
identified a novel endoplasmic reticulum (ER) stress-mediated sphingosine-1-phosphate
(S1P)-dependent mechanism of CAMP synthesis. Interestingly, in this study, we found that S1P
synthesized by an isoform of sphingosine kinase (SPHK), SPHK1, serves as a signal for CAMP
synthesis and conversely, another isoform (SPHK2) likely has a suppressor role in CAMP
production. CAMP production is increased during epidermal differentiation and enriched in
the stratum corneum. Pertinently, prior studies showed that physiological ER stress is essential
for normal epidermal differentiation. We here investigated how CAMP production is
increased during epidermal differentiation. We found that 1) increased ER stress is evident in
differentiated cultured keratinocytes; 2) increases in both CAMP and S1P production depend
upon differentiation level of keratinocyte (proliferatedwt, but not dominant negative SPHK2
suppresses CAMP production in both proliferated and differentiated KC. Our current study
suggests that both an increase in SPHK1 and a decrease in SPHK2 expression coordinately
stimulate CAMP production during epidermal differentiation.
S72 Journal of Investigative Dermatology (2017), Volume 137
415

Air exposure and dehydration down-regulates EGFR and Aquaporin 3 in
cultured human skin keratinocytes

W Zhang1, B Gallant2, M Clark2, A Madigan2, A Kraus2, E Milone2, G Navarro2, Y Wan2 and
H Lu1 1 Guiyang Med College, Guiyang, China and 2 Providence College, Providence, RI
In human skin, while as a protective barrier, keratinocytes under stratum corneum constantly
face the challenges of air exposure and dehydration, with an alteration of cellular prolifer-
ation, differentiation and keratinization. Breakdown of the skin barrier is associated with
various skin disorders such as atopic dermatitis and eczema. The cellular and molecular
mechanisms through which air exposure and dehydration impairs keratinocytes proliferation
and differentiation are yet to be fully elucidated. In this study, we investigated the effect of air
exposure and dehydration on skin keratinocytes’ proliferation and survival. MTT assay data
showed that air exposure decreases cell proliferation in cultured human skin keratinocytes
(HaCaT cells) in a time dependent manner. This effect is reversible within one hour of air
exposure or dehydration. Western blot analysis and Confocal microscopy results indicated
that air exposure and dehydration down-regulates EGFR, a critical cell signaling factor
leading to cell proliferation. Confocal data also showed that air exposure and dehydration
induces phosphorylation of histone H3 and decreases acetylation of histone H3. Further,
Mito-Tracker assay using confocal showed that air exposure and dehydration induces dis-
configuration of mitochondria. Finally, Western blot analysis showed that air exposure and
dehydration down-regulates water channel protein aquaporin 3. Collectively, we contend that
air exposure or dehydration affect keratinocytes proliferation and differentiation, due to
histone modification, mitochondria deformation, and down-regulation of EGFR and AQP3.
Modulation of those may provide better clinical management of atopic dermatitis and ec-
zema.
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Ichthyotic-like skin abnormality occurs in neonatal SMS2-deficient mice

1 2 3 4 3 4
S Sakai , A Makino , A Nishi , T Ichikawa , T Yamashita , Y Tokudome , D Crumrine5, Y
Uchida6, PM Elias6, T Tsuchida7 and S Hamanaka7 1 Hokkaido Univ, Sapporo, Japan, 2
RIKEN, Wako, Japan, 3 Azabu Univ, Sagamihara, Japan, 4 Josai Univ, Sakado, Japan, 5
Univ of California, San Francisco, San Francisco, CA, 6 VA Med Ctr/UCSF, San Francisco,
CA and 7 Saitama Medical Univ, Iruma, Japan
Sphingomyelin (SM) is a constituent of mammalian cell membranes, which serves as a pre-
cursor of 2 of the 12 ceramide (Cer) species that contribute to the epidermal permeability
barrier formation along with other Cer species. Two isoforms of SM synthase, (SMS) 1 and 2,
which are expressed in epidermis synthesize SM. We investigated the importance of SMS2 in
epidermis using SMS2 knockout mice (KO). Morphological studies show that hyperkeratosis,
hyperplasia and epidermal rete ridges are evident in early neonatal stages in KO epidermis,
and that these abnormalities ameliorate later in (24 wk) after birth. Ultrastructural studies
show abnormalities in both lamellar body structure and secretion, and cleft formation be-
tween the stratum corneum and stratum granulosum. Lipid analysis of epidermal lipids show
that SM amount is low (63% of WT) in P0, while Cer and SM levels decrease between 2-12
wk after birth and Cer, but not SM levels return to birth levels at 24 wk in Wt. Both Cer and
SM also declines after birth in KO. Yet, decreases in SM are lower in KO than in WT
epidermis, while Cer levels declines more significantly at 2-8 wk in KO vs. WT. These dif-
ferences are likely due to a hyperplasia-mediated increase in the ratio of the nucleated layer
(which contains SM) to stratum corneum lipids (where Cer is enriched). Our results suggest
that SMS1 suffices to maintain bulk SM in SMS2 KO mice, but also that SM synthesized by
SMS2 is important for epidermal proliferation and differentiation. Lack of SMS2 causes an
ichthyotic-like epidermal abnormality in neonatal mice, while these abnormalities are
normalized during development.
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A randomized trial of a barrier lipid replacement strategy for the prevention of
atopic dermatitis and allergic sensitisation: The PEBBLES pilot study

A Lowe University of Melbourne, Carlton, Australia
Background: Atopic dermatitis (AD) is associated with a compromised epidermal barrier.
Previous studies have demonstrated that routine application of emollients to the skin of at-risk
infants can delay the initial appearance of AD. It remains unknown ifa physiologic lipid
replacement, aimed more specifically at correcting the biochemical abnormalities in AD, : a)
also is as effective, b) provides benefits beyond the treatment period and c) also reduces the
risk of sensitization. Methods: We conducted a pilot randomized controlled study in 80 in-
fants with at least family member with a history of allergic disease. Infants were randomized
to standard skin care versus twice-daily application of a ceramide-dominant, triple physio-
logic lipid-containing formulation (EpiCeram) within the first three weeks of life until six
months. A blinded outcome assessor examined infants for AD at 6 weeks, 6 months and 12
months, and performed skin prick testing at 6 and 12 months. Results: Compliance was high,
with 71% of parents applying the treatment on at least 5 days per week. Intention to treat
analysis showed a trend towards reduced AD at six months (10.3% vs 18.9%, RR¼0.54, 95%
CI¼0.17-1.70), with comparable reductions still apparent at 12 months (8.1% vs 16.7%,
RR¼0.49, 0.13-1.80). Moreover, there was a corresponding trend towards reduced sensiti-
zation to food allergens at 6 months (12.8% vs 22.2%, RR¼0.58, 0.21-1.60) and 12 months
(8.8% vs 19.4%, 0.45, 0.13-1.61). Conclusion: In this small pilot trial, intention to treat
analysis showed no significant effect of routine barrier lipid replacement in early life.
However, there were trends towards reduction in AD, including six months beyond the
treatment period, and allergic sensitisation. Further larger controlled studies, which include
assessment of the effect of this intervention on other allergic disease outcomes, are required to
achieve more definitive results.
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Physicochemical studies of epidermal barrier homeostasis

M Denda Shiseido Global Innovation Center & JST Crest, Yokohama, Japan
Secretion of lipids from lamellar bodies to the intercellular space between stratum gran-
ulosum and stratum corneum (exocytosis) is a crucial step in epidermal barrier homeostasis.
In particular, exocytosis is accelerated immediately after barrier disruption in order to restore
barrier function. It is plausible that phase transition of phospholipid membranes between
lamellar bodies and cell membrane might play an important role in exocytosis. We previously
studied the effects of topical application of sex hormones, hexoses and polyols after barrier
disruption and found that their effects on the barrier recovery process were highly dependent
on even small variations of molecular structure. Therefore, we evaluated the effects of these
molecules on the physicochemical properties of phospholipid monolayers and liposomes as
models of the lamellar body membrane and cell membrane. Interestingly, molecules that
accelerated the barrier recovery process were also found to alter liposome stability and the
air-water surface pressure of phospholipid monolayers. Studies using attenuated total
reflection Fourier-transform infrared spectroscopy (ATR-IR), differential scanning calorimetry
(DSC) and 13C NMR spectrometry suggested that molecules that accelerate barrier recovery
show a specific polar group interaction with phospholipids. Thus, molecules that interact with
phospholipids may influence barrier homeostasis.
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AQUATIDE plays a role as innovative skin-care vaccine through the autophagy
activation and ceramide synthesis

C Lim1, M Kor1, S Yoon1, H Kim1, K Park2, KO Shin3 and K Park4 1 Incospharm Corporation,
Daejeon, Republic of Korea, 2 VA Med Ctr/UCSF, San Francisco, CA, 3 Chungbuk Natl
Univ, Cheongju, Republic of Korea and 4 Incospharm corporation, Daejeon, Republic of
Korea
Pyrrolidone carboxylic acid(PCA) is one of the major NMFs found in human skin. AQUA-
TIDE, a PCA-mimic peptide, increases water retaining ability in the skin by it’s multi-carboxyl
groups and stimulation of filaggrin expression. Autophagy is the natural destructive mecha-
nism that allows the orderly degradation and recycling of cellular damaged components.
Thus, increased autophagy delays ageing process and extends longevity. Sirtuin1(SIRT1) is a
nicotinamide adenine dinucleotide(NAD+)-dependent deacetylase functioning in the regu-
lation of metabolism, cell survival and organismal lifespan. AQUATIDE activates autophagy
through SIRT1 activation and FoxO1 deacetylation and alleviates stress-mediated senescence
and cytotoxicity of cells by SIRT1-dependent autophagy. And, AQUATIDE reduces stimulant-
mediated PGE2 release and keeps the skin healthy from inflammatory reaction in atopic
dermatitis. Furthermore, AQUATIDE not only improves skin barrier function but also reduces
Trans-Epidermal Water Loss(TEWL) by increasing long-chain ceramide synthesis. In conclu-
sion, by activating autophagy and increasing ceramide synthesis AQUATIDE is considered as
the first needle-free “skin-care vaccine” for various troubled skins including inflamed, irritated
and aged skin.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.433&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.434&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.435&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.436&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.437&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.438&domain=pdf


Epidermal Structure and Barrier Function | ABSTRACTS
420

The effects of bathing, showering and petrolatum on skin barrier function

1 2 2 2 3
E Bolton , A Ferguson , B Simpson , J Al-naqeeb and E Simpson 1 Creighton University
SOM, Council Bluffs, IA, 2 OHSU Department of Dermatology, Portland, OR and 3 Oregon
Health and Science University, Portland, OR
Sparse data exist to guide recommendations regarding the frequency, length, and type of
bathing for patients with chronic skin diseases like atopic dermatitis. The objective of this
study was to compare the effects of a bath vs shower on skin hydration and barrier perme-
ability in normal adult volunteers. We further evaluated whether petrolatum after a bath
improves barrier parameters compared to petrolatum alone. Fifteen healthy participants were
randomized in a split-body clinical trial to receive a simulated bath or shower. Trans-
epidermal water loss (TEWL) and capacitance measurements were taken from the volar
forearm at timed intervals for 45 minutes. In a separate study, petrolatum was applied
immediately after a bath and compared to an arm receiving petrolatum alone. Bathing
showed a superior effect on increasing barrier permeability over showering as measured by
TEWL (p¼0.001). Bathing was not superior to showering with regard to hydration (p¼0.07)
with hydration increases in both groups returning to baseline within 10 minutes. In the second
study, application of petrolatum immediately after bathing blunted the increase in perme-
ability. The effects of petrolatum on hydration after bathing could not be measured due to
petrolatum interference with accurate capacitance measurements. Bathing increases skin
barrier permeability more than showering which may have implications for optimizing ab-
sorption of topical anti-inflammatory therapy. Skin hydration and permeability increases seen
with bathing or showering diminish rapidly, thus topical anti-inflammatories or emollients
should be applied immediately after water exposure. Whether petrolatum immediately after
bathing increases hydration compared to petrolatum alone remains to be answered.
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Elevated serum IgE level, but not TARC and LDH, may reflect the impairment
of stratum corneum barrier function in healthy individuals; Results of cross-
sectional study of 1141 Japanese healthy individuals

E Akasaka1, K Hara1, M Takahashi1, T Fukui1, A Korekawa1, H Nakano1, I Takahashi2, S
Nakaji2 and D Sawamura1 1 Department of Dermatology, Hirosaki University Graduate
School of Medicine, Japan and 2 Department of Social Medicine, Hirosaki University
Graduate School of Medicine, Japan
The serum levels of thymus and activation-regulated chemokine (TARC), immunoglobulin E
(IgE), and lactate dehydrogenase (LDH) were known to reflect the disease severity of atopic
dermatitis (AD). AD is characterized by impaired epidermal barrier function and atopic dry
skin, however, it has not been fully elucidated whether these parameters correlated with the
impairment of skin barrier function even in healthy individuals. In this study, we investigated
serum levels of TARC, IgE, and LDH, and values of transepidermal water loss (TEWL) and
stratum corneum hydration (SCH) in 1141 Japanese healthy individuals. Serum IgE levels
were inversely correlated with SCH values, on the other hands serum TARC and LDH levels
were not correlated with TEWL and SCH values in the healthy individuals, unlike patients
with AD. To the best of our knowledge, this is a largest cross-sectional study of TEWL and
SCH values in healthy subjects. Our study provided some novel evidence about the corre-
lation between skin barrier function and serum levels of TARC, IgE, and LDH in healthy
subjects.
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The distribution and ultrastructure of the touch dome in human hairy skin

1 2 1 2
Y Kabata , M Orime , T Ushiki and R Abe 1 Division of Microscopic Anatomy, Niigata
University Graduate School of Medical and Dental Sciences, Niigata-shi, Japan and 2
Dermatology, Niigata University Graduate School of Medical and Dental Sciences, Niigata-
shi, Japan
The touch dome is a mechanoreceptor in mammalian hairy skin and is characterized by the
accumulation of Merkel cell-neurite complexes at the epidermal base. The touch dome often
exists in sensitive parts of sensation; the abdomen in rats, the paw in cats. The shape of the
touch dome varies depending on the species; the rat touch dome is clearly observed as a
round elevation with a bristle, while, in humans, it is difficult to identify by its surface
appearance and HE-stained section because of its obscure shape with a slight elevation. We
previously clarified the three-dimensional structure of the human touch dome scanning
electron microscopy (SEM) (Orime, JID 2013). We further examined the distribution, fre-
quency and shape of the human touch dome in different parts of the human body. Human
skin were obtained from donated bodies for routine dissection. Skin pieces (3x3 mm in size)
were treated with a KOH-collagenase method for separation of the epidermis from the
dermis. We observed the basal surface of the separated epidermis in an SEM and examined
the shape, size, and frequency of the touch dome. By SEM, the touch dome was clearly
determined as a concave area with neural components bordered by a thick epidermal ridge.
There are 5 to 10 Merkel cells are observed in one touch dome, and the unmyelinated nerve
terminal ended on them. The size of the touch dome tends to be smaller in the forearm than in
the abdomen, whereas the number is larger in the forearm than in the abdomen. There is one
touch dome per 68 square mm in the abdomen, and one per 35 square mm in the forearm.
Our results suggested that the regional frequency of touch dome might correlate a sensitivity
of sensation.
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Sphingolipid derivatives induces autophagic responses in cultured human
fibroblasts and reconstituted 3D skin model

K Yoo1, Y Hur2, S Kim1, M Kim1, J Park1, B Park1, J Lim1, H Kim3, G Nam4 and S Jeong4 1
Neopharm Co., Ltd, Daejeon, Republic of Korea, 2 Korea Basic Science Institute, Ochang,
Republic of Korea, 3 Seoul Medical Center, Seoul, Republic of Korea and 4 Seowon Uni-
versity, Daejeon, Republic of Korea
Autophagy can be defined as a self-digestive process, targeting internal or damaged organ-
elles and misfolded proteins to lysosomal degradation. While its major role can be defined as
a survival mechanism under stress conditions, such as nutrient restriction, it can also induce
cell death under certain conditions. Along with the clinical implications in various human
diseases, including neurodegenerative diseases, infection, and cancer, recent studies also
suggest a potential involvement of autophagy in skin aging. Possible defects in autophagy
signaling has been reported in aged skin, which implies that stimulation of autophagic flux
might be helpful for skin anti-aging. Based on the potential roles of sphingolipids in auto-
phagy signaling, sphingolipid derivatives have synthesized and their effects on autophagy
were assessed in cultured human skin fibroblasts. As a result, several new compounds were
identified as having autophagy stimulating activities. To evaluate the potential anti-aging
effects, reconstituted 3D skin model was used. Application of selected compounds resulted in
an increased autophagy signaling in reconstituted skin and Massons-trichrome staining also
showed an upregulated expression of dermal collagen in treated tissue. These results suggest
that autophagy signaling is also related with skin aging and stimulation of autophagy might be
a new target for skin anti-aging.
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Sensitive skin is highly frequent in atopic dermatitis and correlates with
disease severity markers but not necessarily with skin barrier assessments

T Yatagai, T Shimauchi, H Yamaguchi, J Sakabe, M Aoshima, S Ikeya, K Tatsuno, T Fujiyama,
T Ito and Y Tokura Department of Dermatology, Hamamatsu University School of Medicine,
Hamamatsu, Japan
Sensitive skin (SS) is a condition of cutaneous hypersensitivity to environmental factors. Lactic
acid stinging test (LAST) is commonly used to assess SS and composed of four distinct sen-
sations (pain, burning sensation, itch, and crawly feeling) to be evaluated. Several studies
have suggested a link between SS and skin barrier dysfunction particularly in patients with
atopic dermatitis (AD). However, factors associated with SS remain elusive. To investigate the
AD-associated clinical and laboratory markers that correlate with the sensitive skin, 42
Japanese AD patients and 10 healthy subjects (HS) were enrolled. AD patients were divided
into extrinsic (high IgE levels; EAD) and intrinsic (normal IgE levels; IAD) types. Filaggrin
(FLG) gene mutations were evaluated in 21 patients. We conducted 1% LAST by assessing the
four distinct sensations. The frequencies of LAST-positive subjects were 54.8% and 10.0% in
AD and HS, respectively (P¼0.0137). EAD patients showed a significantly (P¼0.0258) higher
frequency of positive LAST (65.6%) than did IAD patients (20.0%). The crawly feeling score
positively correlated with VAS of pruritus, total serum IgE, Dermatophagoides farinae (DF)-
specific IgE, CCL17/TARC, and LDH. The pain score also positively correlated with DF-
specific IgE, TARC, and LDH. The burning sensation or itch score was not associated with any
values. Notably, neither the value of TEWL nor the presence or absence of FLG mutations
correlated with LAST positivity or any sensation scores. Thus, our findings suggest that SS is
associated with AD severity, but not with barrier condition represented by TEWL or FLG
mutations.
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Dermokine b/g are essential for the early postnatal barrier function of the
epidermis

A Utsunomiya1, T Chino2, A Tokuriki2, N Utsunomiya1, VH Luong2, K Higashi3, K Saito4,
N Oyama2 and M Hasegawa2 1 Fukui University, Fukui, Japan, 2 Dermatology, Fukui
University, Fukui, Japan, 3 Dermatology, Fukui University, Osaka, Japan and 4 Sumitomo
Chemical Co., Ltd., Osaka, Japan
Dermokine (DMKN) family members consist of four splicing variants (a, b, g, and d) and are
expressed specifically in the normal upper epidermis. The expression of b and g isoforms
(DMKN b/g) is augmented in inflammatory skin disorders, such as atopic dermatitis and
psoriasis. However, the in vivo function of DMKN b/g regarding the maintenance of skin
homeostatic and architectural balance remain uncertain. The purpose of this study was to
investigate the pathophysiological impact of DMKN b/g in skin by generating mice geneti-
cally deficient in these two molecules. We analyzed phenotypic differences in the skin
morphology, pathology, and barrier function between DMKN b/g knockout (KO) mice and
wild type littermates. The DMKN b/g KO mice didn’t show lethality at any developmental
stages, nor did impairment of embryonic/postnatal growth and organ development. However,
their skin morphology exhibited obvious scales and deep wrinkling by postnatal day 8, and
spontaneously became normal thereafter. At the early neonatal stage, an ultramicroscopic
structure of the superficial KO mouse skin revealed altered corneal lamellation with immature
keratohyalin granules and fissure formation. Moreover, the KO mice showed significant in-
crease of trans-epidermal water loss, but not dye diffusion. DMKN b/g deficiency in mice
caused a subtle skin phenotype with transient hyperkeratosis, wrinkle formation, and per-
sisted epidermal impermeability of water during the early neonatal stage, being reminiscent
of the skin phenotype in atopic dermatitis. Our data suggests the possible involvement of
spatial and temporal action of DMKN b/g, particularly at the early postnatal stage, in the
corneo-epidermal barrier function.
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Transient elevation of cytoplasmic calcium ion precedes the cornification of
epidermal keratinocytes

T Murata, T Honda and K Kabashima Department of Dermatology, Kyoto University, Kyoto,
Japan
The cornification of epidermal keratinocytes (KCs) depends on an irreversible reaction,
transglutamination, which is regulated by calcium ion (Ca2+). Therefore, a timely and short
elevation of cytoplasmic Ca2+ has long been predicted, which was not identified by con-
ventional methods. Thus, to elucidate the Ca2+ dynamics, we visualized intracellular Ca2+ in
KCs in-vivo by two-photon microscopy, using mice with a genetically encoded Ca2+ indicator
(GCaMP3). In the ear skin under the steady state, a subset (3.7�0. 3%) of cells at the most
apical granular layer (SG1) showed elevated fluorescence of GCaMP3, which lasted for
52.0�3.7 min. Within 10 min after the decrease of fluorescence, the nucleus of KCs shrank,
followed by disappearance of intracellular granules. Subsequently, the nucleus and cytoplasm
became homogenous, and the cells became indistinguishable from neighboring corneal cells.
Fully cornified cells showed weak fluorescence of GCaMP3. In contrast, cells in the corneal
layer of physiologically parakeratotic areas (tail, vagina, and oral mucosa) showed strong
fluorescence in both cytoplasm and nucleus. Finally, we developed an in-vivo system to
visualize organelle, to inhibit channels and pumps, and also to chelate Ca2+ in/around SG1
and SG2 cells, by which we analyzed the regulatory mechanisms of the transient Ca2+

elevation. Together, we firstly identified the transient elevation of cytoplasmic Ca2+ preceding
the cornification. Dysregulation of this event might impair the cornification and result in skin
lesions in hereditary keratoses such as Darier’s disease, which have mutations in genes
associated with Ca2+ homeostasis.
S74 Journal of Investigative Dermatology (2017), Volume 137
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Three dimensional ultrastructural analysis of lamellar granules in stratum
granulosum by focused ion beam scanning electron microscopy

H Yamanishi1, T Soma1, A Ishida-Yamamoto2 and T Hibino1 1 Shiseido Global Innovation
Center, Yokohama, Japan and 2 Asahikawa Med Univ, Asahikawa, Japan
Lamellar granules (LG), which are fused to the cellular membrane and released to intracel-
lular spaces, are thought to play crucial roles in the skin barrier formation and desquamation.
LG are small organelles found in the cytoplasm of stratum granulosum (SG). However LG
have been observed as oval-shaped vesicles or vesicular tubular structures on electron
micrograph, the three dimensional (3D) structure of LG of the epidermis is unclear due to the
technical limitations of the previously applied microscopy techniques. Recently, a number of
ultrastructural analysis have been proceeded by focused ion beam scanning electron mi-
croscopy (FIB-SEM) which generates high resolution and back scattered images are resemble
to transmission electron micrograph. In this study, we aimed to elucidate how the structures of
LG change on normal human skin by FIB-SEM. Skin samples were prepared by a comparable
method to transmission electron microscopy, followed by embedding in epoxy resin. The
surface of resin-embedded sample were trimmed by focused ion beam, and then the image
was detected by back scattered electron continuously, serial images were acquired, and 3D
images were reconstructed. The FIB-SEM images showed that LG fused the cellular mem-
brane in the most superficial layer of the SG. LG in the second granular layer was not only
localized in the cytoplasm but also secreted into the intercellular space. In contrast, LG was
maintained in the cytoplasm of the third granular layer. The structure of LG was reticular at
the cell surface. We focused on the second granular layer. Trans-Golgi network was spread to
the cytoplasm with branched structure and connected to the vesicles of LG in the SG layer.
These data suggested that the structure alteration of LG was occurred through SG sequentially.
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The double-stranded RNA induces IL-33 promoter activation through TLR3-
IRF3 pathway, depending on EGF receptor activation in normal human
epidermal keratinocytes

M Jin, M Komine, H Tsuda, S Tominaga and M Ohtsuki Jichi Medical University, Shimotsuke,
Japan
Various environmental stimuli influence epidermis, including ultraviolet (UV) irradiation,
virus, bacteria, and mechanical stimuli. IL-33 is a member of IL-1 cytokine family that
constitutively expressed in endothelial cells and epithelial cells. IL-33 can enhance Th2
immune reaction. IL-33 works as a nuclear factor, and affects NF kappa B function. Viral
infection induces Toll-like receptor 3 (TLR3) activation through double-stranded RNA
(dsRNA), and Poly I:C is a synthetic dsRNA frequently used as a TLR3 ligand to mimic viral
infection. We aimed to investigate whether TLR3 activation induces IL-33 expression in
normal human epidermal keratinocytes (NHEKs) and examine the mechanism of its induc-
tion. NHEKs were stimulated with Poly I:C, the ligand for TLR3. The expression levels of
mRNA and protein for IL-33 were assayed using quantitative real-time PCR (TaqMan Gene
Expression Assay) and with western blotting, respectively. The expression of IL-33 was
induced in NHEKs with the stimulation of Poly I:C, which was suppressed by the addition of
TLR3 inhibitor. Small interfering RNA for IRF3 was designed and transfected to NHEKs, which
suppressed the induction of IL-33 by Poly IC. Cycloheximide inhibited the induction of IL-33
by Poly IC, suggesting that the induction was dependent on de novo protein synthesis. In-
hibitors for phosphorylation of epidermal growth factor receptor (EGFR), extracellular signal
regulated kinase (ERK), and p38 inhibited the induction of IL-33 efficiently, while JNK in-
hibitor did not. IL-33 promoter construct was transfected to NHEKs, and the promoter activity
was induced by Poly IC. These results suggest that Poly IC induced IL-33 at transcriptional
level through TLR3-IRF3 pathway, which depended on EGFR, ERK, and p38, but not on JNK.
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The ratio of sphingosine to sphinganine in the stratum corneum determines
lipid lamellar structure packing

Y Obata1, N Ohta2, T Moriwaki2, K Ishida3, Y Uchida4 and K Takayama1 1 Hoshi University,
Tokyo, Japan, 2 SPring-8/JASRI, Hyogo, Japan, 3 Takasago Iternational Corporation, Tokyo,
Japan and 4 VA Med Ctr/UCSF, San Francisco, CA
The intercellular lipid lamellar in the stratum corneum (SC) serves as an epidermal perme-
ability barrier, and we previously demonstrated that the ratio of sphingosine to sphinganine is
decreased in the SC of an atopic dermatitis (AD) mouse model compared with that in normal
mice. We here investigated how changes in the ratio of sphingoid base species physico-
chemically affect lamellar structures in the SC, using a SC lipid model liposome consisting of
cholesterol, palmitate, ceramide [NS] and different ratios of sphingoid base. Different scan-
ning calorimetry showed decreases in orthorhombic in the AD vs. normal model. The peak of
the CH2 symmetric stretching band was the same in AD vs. normal, while Fourier transform
infrared spectroscopic analysis showed that changes in spectrum intensity in response to
temperature changes were lower in AD vs. normal. The estimated ratio of orthorhombic to
hexagonal assessed by synchrotron X-ray diffraction analysis was significantly decreased in
AD vs. normal. Since orthorhombic packing represents a tightly-packed compared with
hexagonal and liquid crystal, decreases in the orthorhombic in AD should be responsible for
the compromised permeability barrier function. Moreover, sphinganine could contribute to
the formation of more rigid lattice of lipids. Our studies suggest that modulation of the ratio of
sphingoid base species influences epidermal permeability barrier. Changes in sphingoid base
species could be responsible for attenuation of permeability barrier function in AD. Phar-
macological normalization of the lipid ratio of SC, including sphingoid base species, could be
applied as a treatment for AD and possibly for other types of xerosis (albeit altering the ratio of
sphingoid bases has not been studied). Conversely, increasing the ratio of sphingosine in SC
could be used to enhance topical drug penetration.
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IFN-g may disrupt skin barrier function through reduction of long-chain fatty
acid ceramides in mite-induced dermatitis

H Kanoh1, A Ishitsuka1, M Nakamura2, N Inagaki3, H Ito4, Y Banno1 and M Seishima1 1
Department of Dermatology, Gifu University Graduate School of Medicine, Gifu, Japan, 2
Laboratory of Drug Informatics, Gifu Pharmaceutical University, Gifu, Japan, 3 Laboratory of
Pharmacology, Gifu Pharmaceutical University, Gifu, Japan and 4 Department of Informa-
tive Clinical Medicine, Gifu University Graduate School of Medicine, Gifu, Japan
Ceramide plays an important role in the stratum corneum barrier functions. The average fatty
acid (FA) chain length of ceramide correlates with the barrier function, and is shortened in atopic
dermatitis and psoriasis patients. Ceramide synthase (CerS) and elongase of long-chain fatty
acids (ELOVL) are key enzymes in the long-chain FA ceramide synthesis, and we previously
showed that the expressions of both enzymes are decreased by IFN-g, but not by other cyto-
kines, in cultured human keratinocytes. We therefore investigated whether IFN-g would
decrease the long-chain FA ceramide through reduction of ELOVL and CerS expression in vivo
by employing different mouse models. In dermatitis caused by exposure of NC/Nga mouse
auricles to house-dust mite twice a week for a total of five times, mRNA expressions of IFN-g
and IL-17 as well as serum IgE level were markedly increased (p < 0.01). The expression levels
of six ELOVL isozymes of total seven and three CerS isozymes of total six were significantly
decreased (p < 0.01), and lipid analysis showed that relative amounts of long-chain FA
ceramides (C24 and C26) were decreased (p < 0.01). In psoriasis-like dermatitis caused by
repeated exposure of BALB/c mouse auricles to imiquimod, the expression of IL-17, but not IFN-
g was increased (p< 0.01), but the changes in expression of ELOVL and CerS and in proportion
of FA chain length of ceramides were minimum. In mice with sustained expression of IFN-g in
serum by hydrodynamic tail vein injection of pCpG-Mug, a murine IFN-g-expressing plasmid,
dermatitis was not caused, and neither change of expression of both enzymes nor decrease of
long-chain FA ceramide was observed. These results suggest that in dermatitis where local
expression of IFN-g is increased, such as in chronic phase of atopic dermatitis, IFN-g may
disrupt skin barrier function by inducing compositional change in stratum corneum ceramide.
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Epidermal pigmentation regulates cutaneous inflammation

T Lin1, M Man2, PM Elias2, C Tsai3, H Sheu3, J Tsai4 and L Chih-Hung5 1 Department of
Dermatology, Kaohsiung Chang Gung Memorial Hospital, Kaohsiung, Taiwan, 2 VA Med
Ctr/UCSF, San Francisco, CA, 3 Department of Dermatology, National Cheng Kung Uni-
versity College of Medicine, Tainan, Taiwan, 4 Institute of Clinical Pharmacy and Bio-
pharmaceutical Sciences, College of Medicine, National Cheng Kung University, Tainan,
Taiwan and 5 Department of Dermatology, Kaohsiung Chang Gung Memorial Hospital and
Chang Gung University College of Medicine, Kaohsiung, Taiwan
In comparison with lightly pigmented skin, darkly pigmented skin displays superior perme-
ability barrier function, possibly resulting from the reduced pH in the stratum corneum (SC)
because acidification of lightly pigmented SC enhances barrier function comparable to darkly
pigmented levels. Both permeability barrier and pH influence cutaneous inflammation.
Whether pigmentation affects cutaneous inflammation is unknown. We demonstrated that 1)
pigmented skin (SKH2/J) increased inflammatory threshold in both irritant and allergic contact
dermatitis models induced by topical TPA and oxazolone ,respectively; 2) depigmentation of
pigmented skin with hydroquinone lowered inflammatory threshold, which was accompa-
nied by the increased expression levels of epidermal mRNA and protein for IL-1a, IL-1b, and
TNFa; 3) acidification of non-pigmented skin (SKH1) with topical lactobionic acid increased
inflammatory threshold, and normalized epidermal functions in both irritant and allergic
contact dermatitis models. Together, these results suggest that epidermal hyperpigmentation
reduces cutaneous sensitive to inflammatory stimuli, which is likely attributed to the acidi-
fication of SC by melanin.
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Non-mitochondrial CoQ10 synthesis and keratinocyte protection from
oxidative stress

F Labarrade1, L Labourasse2, C Gondran1, K Cucumel2 and N Domloge2 1 ASHLAND SPE-
CIALTIES France, Global Skin Research Center, Biot, France and 2 ASHLAND SPECIALTIES
France, Global Skin Research Center, Sophia-Antipolis, France
Ultraviolet rays, pollutants and the resulting oxidative stress all contribute significantly to the
appearance of skin aging. Human skin cells’ ability to repair oxidative damage steadily
decreases over the years, leading to reactive oxygen species (ROS) accumulation. Over time,
the presence of lipophilic antioxidants such as coenzyme Q10 (CoQ10) declines leading to
an increased presence of the visible signs of aging. CoQ10 is required for ATP synthesis in the
mitochondria and also functions as an antioxidant in cell membranes, suggesting the exis-
tence of non-mitochondrial sites of synthesis. In the present study, we aimed at developing an
approach to modulate the expression of Ubiad1, a prenyltransferase previously described in
the Zebra fish, by using a synthetic peptide. Our results showed that Ubiad1 is expressed in
the epidermis, mainly located in the Golgi apparatus. In addition, downregulation of Ubiad1
also exhibited H2O2-mediated ROS accumulation. Modulation of Ubiad1 protects kerati-
nocytes submitted to oxidative stress from ROS accumulation and lipid peroxidation, and
helps to preserve plasma membrane mechanical properties. Our results present a new
strategy involving endogenous coenzyme Q10 synthesis by the modulation of non-mito-
chondrial Ubiad1 enzyme, to preserve skin appearance from visible aging signs and confirms
that the CoQ10 existing in cell membranes is synthetized out from the canonical mito-
chondrial pathway.
433

Opsin photoreceptor expression in normal human keratinocytes and
melanocytes

C Gondran, F Labarrade, G Bressier, K Cucumel and N Domloge ASHLAND SPECIALTIES
France, Global Skin Research Center, Biot, France
The skin is a complex sensory system, reacting to the surrounding environment through an
integrated network of cell receptors. Among them, G Protein-Coupled Receptors (GPCRs)
represent a major way for cells to sense a large variety of environmental signals. Recent
studies identified several extra-retinal opsins localized in human epidermal cells, three of
them being sensitive to blue light (400-495 nm). As Light-Emitting Diode (LED)-based devices
are increasingly part of our daily life, excessive exposure to artificial blue light can be
considered as a source of indoor pollution, which has been shown to impact the circadian
rhythm. The aim of the present study was to evaluate opsin expression in human skin. The
localization of blue light-sensitive opsins was investigated in cultures of human keratinocytes
and melanocytes and in human skin biopsies. Our results showed the expression and dis-
tribution of opsin 1 short-wavelength-sensitive, opsin 2 (Rhodopsin) and opsin 3 (Encepha-
lopsin) within the epidermis, and their variation following exposure to blue light emitted from
LEDs. In addition, our observations revealed a specific cellular localization of opsin 3 during
mitosis. Taken together, these results emphasize the role of opsin photoreceptors in main-
taining physiological conditions within the epidermis, and their implication in the skin’s
response to stressful conditions induced by blue light.
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Correlation between stratum corneum anti-oxidant barrier function and
permeability barrier function

S Kim1, H Seo2, J Park1, J Lim1, H Song1, K Yoo1, B Park1, G Nam3 and S Jeong4 1 Neopharm,
Daejeon, Republic of Korea, 2 Korea Atomic Energy Research Institute, Jeongeup, Republic
of Korea, 3 Seowon University, Cheongju, Republic of Korea and 4 Seowon Univ, Daejeon,
Republic of Korea
Previously, we have reported a preventive effect of exopolysaccharide derived from radiation-
resistant microbes on irradiation induced cytotoxicity in cultured human keratinocytes.
Interestingly, while topical application of exopolysaccharide containing formula alleviated
the radiation induced dermatitis symptoms in animal model, vehicle-only treated group also
showed reduced dermatitis symptoms. Based on the previous studies reporting the beneficial
effects of multi-lamellar emulsion (MLE) structured vehicle on epidermal permeability barrier
function, in this study, the underlying mechanism of the preventive effects of vehicle on ra-
diation induced skin damages was explored. It was hypothesized that the epidermal
permeability barrier function is also correlated with the anti-oxidant barrier function. Lipid
peroxidation was evaluated by measuring the fluorescence changes after UV irradiation in
MLE formula. Structural changes in molecular arrangement before and after the UV irradia-
tion was also analyzed by small angle X-Ray diffraction (SAXS). Clinical evaluation of anti-
oxidant efficacy of MLE formula was also performed by measuring the carbonylated proteins
in stratum corneum before and after UV exposure. As a result, formula expressing the mo-
lecular organization similar to human stratum corneum intercellular lipids showed higher
anti-oxidant activity against UV irradiation-induced lipid peroxidation and carbonylated
protein production. These results suggest that the anti-oxidant barrier function of skin is also
closely related with epidermal permeability barrier function, at least in part, mediated
through lamellar structures.
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The role of hypoxia in control of CK1 expression and keratinocyte
differentiation in monolayer culture and 3D skin equivalents

L Usakin1, L Weir2, E Solovieva1, S Rudyak3, O Klein4, M Paltsev3 and A Panteleyev1 1 NRC
Kurchatov Institute, Moscow, Russia, 2 University of Dundee, Dundee, United Kingdom, 3
Institute of Biochemical Physics, Moscow, Russia and 4 Bach Institute of Biochemistry,
Moscow, Russia
The oxygenation level has an impact on various aspects of skin physiology, but mechanisms of
these effects, including the role of hypoxia in epidermal differentiation, are still poorly un-
derstood. The main components of the hypoxia pathway are short-lived transcription factor
HIF1a (stabilized by hypoxia) and its dimerization partner ARNT. To elucidate the role of
hypoxia and HIF pathway in control of epidermal differentiation we used primary and
immortalized human keratinocyte monolayer cultures along with skin equivalents developed
on alginate matrices using these cells. It appeared that hypoxia positively regulates the
expression of early differentiation markers, such as CK1, acting synergistically with Ca2+-
dependent activation of these genes. However, in keratinocytes with attenuated HIF1 activity
(Arnt-KD) hypoxia had no effect on CK1 expression. The effect of Ca2+ (w/o hypoxia con-
ditioning) on CK1 was the same in both control and Arnt-KD cells. Microarray analysis of
keratinocytes under 1% O2 and low/high Ca2+ revealed a few genes regulated by hypoxia and
Ca2+ independently. But the majority of differentiation-associated genes were mutually
regulated by both, while the mode of this co-regulation was variable. Furthermore, hypoxia
also affects expression of genes implicated in Ca2+ turnover. Our results revealed a complex
and context-dependent interplay between Ca2+ and hypoxia/HIF1 pathways during epidermal
differentiation suggesting that concomitant modulation of their activity may serve as a tool to
control differentiation in both monolayer cultures and in 3D skin equivalents. The relevance
of these findings to epidermal homeostasis and disease in vivo remains to be elucidated.
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Adiponectin potentiates keratinocyte lipid synthesis via the activation of
nuclear hormone receptor pathways

S Hong, H Seo, M Jung, E Jin, M Kim and B Park Dankook University College of Medicine,
Cheonan-si, Republic of Korea
Adiponectin is one of adipokines, metabolic actions of which are mainly mediated by adi-
ponectin receptor-1 and -2. AdipoR1 is involved in activation of AMP activated kinase/SIRT1
pathway. AdipoR2 is involved in PPARa signal. Recently, biopositive recovery functions of
adiponectin system have been widely investigated in various tissues including liver and
muscle. However, there is limited data in the field of skin barrier research. Therefore, we have
investigated to elucidate the effects of adiponectin system on the ability of lipid synthesis in
keratinocyte associated with permeability barrier. We found that cellular AdipoR2 fluores-
cence was more intense than that of AdipoR1, suggesting AdipoR2 is more abundant in
human epidermal keratinocytes (HEK). Adiponectin treatment in HEK upregulated the rate
limiting enzymes for three major stratum corneum lipids and their transcription factor,
SREBP2 (not SREBP1). In the same condition, total cellular lipid content was also increased.
Nuclear hormone receptors including PPARa and LXRa, well-known skin barrier enhancers,
were significantly upregulated after adiponectin treatment, indicating adiponectin can
enhance these nuclear hormone receptor pathways. However, SIRT1 knockdown did not
significantly affects. In addition, in atopic dermatitis mimicking in vitro model, adiponectin
induced epidermal differentiation makers and restored lipid synthetic potential. Collectively,
the present study demonstrates that adiponectin overall enhances lipid synthetic ability of
HEK under normal and inflamed condition through activating PPARs and LXR signaling.
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A suitable Raman microspectroscopy data processing: The key to understand
atopic dermatitis in vivo at the molecular level

L Verzeaux1, R Vyumvuhore1, C Mainzer2, D Boudier1, M Le Guillou1, M Essendoubi3, M
Manfait3 and B Closs1 1 R&D Department SILAB, Brive, France, 2 SILAB Inc., Hazlet, NJ and
3 MéDIAN, University of Reims Champagne-Ardenne, Reims, France
Molecular descriptors involved in the disruption of atopic skin barrier function are classically
investigated by invasive biopsies. Our study aimed to highlight in vivo and non-invasively the
molecular signature of atopic skin. For this purpose, we used an innovative approach based
on in vivo confocal Raman microspectroscopy. This technology generates a lot of data that
need suitable and secured approach important for precise, discriminating and quantifiable
results. Acquisitions were conducted on the elbow or the elbow crease from the surface to
12.5mm of depth on 11 healthy and 10 atopic patients with mild to moderate atopic dermatitis
(AD) (mean SCORAD: 37). A specific 8 steps pre-processing protocol was applied on spectra
follow-up by an orthogonal partial least square analysis to generate high-quality data.
Discriminating frequencies in four distinct regions (corresponding to spectral vibrations of
lipids, proteins and water) were identified between healthy and atopic skins spectra. Our
results revealed a decrease of the lipid content (P < 0.01) and an alteration of the lipid
conformation (P < 0.01) and organization (P < 0.05) in atopic patients compared with
healthy one. These results support the alteration of the skin barrier function currently observed
in AD. We also demonstrated a reduction of the total (P < 0.01) and the bound (P < 0.01)
water content in atopic patients compared with healthy subjects. Finally, the secondary
structure of proteins increased in atopic skin (P < 0.01). These results are in correlation with
the rise of TEWL frequently measured in atopic skin. The loss of bound water promotes the
formation of proteins in highly organized secondary structures and makes the SC rigid.
Indeed, this innovative approach based on in vivo confocal Raman microspectroscopy will
support the development of suitable molecules to an efficient treatment of AD targeting these
molecular descriptors.
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Activation of protease-activated receptor 2 leads to impairment of
keratinocyte differentiation and tight junction integrity

M Henehan, P Nadeau and A De Benedetto University of Florida, Gainesville, FL
Protease-Activated Receptor 2 (PAR2) is a transmembrane G-protein-coupled receptor that
can be activated by endogenous serine proteases and by environmental proteases (e.g.
bacteria products, dust mites, allergens). Increased proteases activity has been shown in
atopic skin. Activation of PAR2 has been associated to inflammation, altered epidermal
barrier function (e.g. increased proteolysis of filaggrin) and pruritus. PAR2 activation has been
observed to impair epithelial tight junctions (TJ) function; however, this had not yet been
investigated in primary human keratinocytes (PHK). We hypothesized that activation of PAR2
plays a role in epidermal barrier impairment in atopic skin. Goal of this study was to
investigate in vitro the effect of PAR2 activation on TJ function and composition. Additionally,
we investigated the effect of PAR2 on PHK terminal differentiation as this is critical for proper
barrier formation. PHK were differentiated in high-Ca+2 media in the presence of the selective
PAR2 agonist SLIGKV-NH2 or reverse peptide as control (100 mM). TJ integrity was assessed
by trans-epithelial electrical resistance (TEER). Expression of epidermal barrier components
was evaluated at the RNA (qPCR) and protein (e.g. immunostaining) level. We first confirmed
PAR2 expression in our culture model and found it increased with PHK differentiation.
Notably, SLIGKV-NH2 reduced TEER peak (p < 0.01; n¼5; 96hours) and this was associated
with reduced expression of occludin and ZO-1 (qPCR, p < 0.05; n¼4; 72hours). Consistently,
prominent punctate and disrupted occludin staining pattern was observed in SLIGKV-NH2

treated PHK, in contrast to the sharp linear staining observed in the control. SLIGKV-NH2 also
reduced expression of filaggrin and loricrin (qPCR, p < 0.01; n¼4; 72hours); but no signif-
icant effect was observed for claudin-1 or e-cadherin expression. Our studies revealed that
PAR2 might contribute to epidermal barrier impairment of atopic skin, by compromising both
TJ and stratum corneum integrity. Strategy to block PAR2 downstream signaling could result in
much needed therapeutic interventions for atopic dermatitis by targeting both barrier and
inflammation.
S76 Journal of Investigative Dermatology (2017), Volume 137
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Mutations in the epidermal fatty acid and ceramide metabolic pathway reveal
functions of the Corneocyte-Bound Lipid Envelope (CLE)

PM Elias, M Man and D Crumrine VA Med Ctr/UCSF, San Francisco, CA
Corneocytes are enveloped by a proteinaceous cornified envelope (CE), which is critical for
stratum corneum (SC) integrity, and a monolayer external to the CE, composed of
u-hydroxyceramides (u-OHCer) and u-OH-fatty acids, termed the CLE. In contrast to the
well-known function of the CE in mechanical defense, the function(s) of the CLE remain
unknown, though a role in intercorneocyte cohesion has been postulated. We addressed the
CLE’s functions, using tissue samples from patients, as well as canine/mouse models with loss-
of-function (LOF) mutations in several epidermal fatty acid and ceramide (Cer) synthetic
enzymes that generate the CLE. Loss of the CLE and/or depletion of bound u-OHCer occurred
in Refsum disease, ichthyin (NIPAL 4) deficiency, ichthyosis prematurity syndrome, neutral
lipid storage disease, u-OH-acyltransferase deficiency (PNLPA1), and 12R-Lox deficiency,
leading to a defective barrier function due to abnormal extracellular lamellar bilayers.
Unexpectedly, the CE was uniformly and significantly attenuated in all of these disorders,
suggesting a previously unrecognized role for the CLE as a scaffold for CE formation.
Accordingly, topical acylCer applications to ichthyin-deficient canines and cgi-58 knockout
mice, and rescue of Fatp4-deficient mice restored not only the CLE, but also the underlying
CE. To assess the role of the CLE as a putative scaffold for lamellar bilayers, we assessed
lamellar bilayer structure in transgenic mice with loss of 12R-LOX, where acylCer production
is normal, but u-OH-Cer generation is compromised. Because secreted lipids fail to form
lamellar bilayers, the CLE is also critical for lamellar bilayer formation. These studies
demonstrate that the CLE serves as a bidirectional scaffold, critical for assembly of the CE, and
the formation of extracellular lamellar bilayers.
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Functional relationship between anti-oxidant barrier and permeability barrier
of skin is mediated by stratum corneum intercellular lipid

J Lim1, J Park1, T Kim3, E Kim2, K Kyong3 and S Jeong4 1 Neopharm co.,Ltd, Taejon, Republic
of Korea, 2 KAERI, Daejeon, Republic of Korea, 3 Seowon University, Cheongju, Republic of
Korea and 4 Seowon Univ, Daejeon, Republic of Korea
Diminished epidermal permeability barrier function by repeated sub-erythemal UV radiation,
expressed as increased trans-epidermal water loss and increased percutaneous absorption of
xenobiotics, was previously reported. Recently, it was observed that topical application of
physiologic lipid mixture partially prevented the barrier impairment induced by chronic UV
irradiation. Interestingly, no direct UV protecting effects was observed for the physiologic
lipid mixture. To explore the possible mechanisms for the barrier protection effects of phys-
iologic lipid mixtures on chronic UV-induced damage, it was hypothesized that the skin’s
anti-oxidant barrier function can be improved by topical physiologic lipid mixture. In order to
measure the anti-oxidantion effect, lipid peroxidation-sensing molecule was incorporated
into the topical formulations and UV-induced change was observed by confocal LASER mi-
croscope. Multi-lamellar emulsion, which shows similar lipids arrangement to that of human
stratum corneum intercellular lipids, was used for the experiment system. As a result, lipids
peroxidation by UV irradiation was significantly lower in MLE formula, compared to non-MLE
formula. Further analysis with differential scanning calorimetry and X-Ray diffraction
confirmed that the structural properties of formulations was related with the peroxidation of
lipid molecules by UV irradiation. These results suggest a potential relationship between the
anti-oxidant barrier and permeability barrier function of skin, which might, at least in part,
mediated the structural arrangement of SC intercellular lipids. It also provides an unexpected
benefit of physiologic lipid mixtures, protection of chronic UV induced skin damage.
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Role of galectin-8 in keratinocyte proliferation in psoriasis

1 2 2 2 2 3
Y Lo , C Li , H Chen , C Chiang , H Chen and F Liu 1 Department of Dermatology, Taipei
Tzu Chi Hospital, Taipei, Taiwan, 2 Institute of Biomedical Science, Academia Sinica,
Taipei, Taiwan and 3 Institute of Biomedical Science, Academia Sinica; Department of
Dermatology, University of California-Davis, Taipei, Taiwan
Psoriasis is an inflammatory skin disorder characterized by marked keratinocyte proliferation
and intense inflammation. Galectin-8, a member of b-galactoside-binding lectin, has been
demonstrated to be upregulated in some hyperplastic neoplasms. Here, we demonstrate the
expression of galectin-8 is increased in the hyperproliferative epidermis of psoriatic lesions
and mouse models of psoriasis. The cell proliferation ability is reduced in galectin-8 knockout
HaCaT cells, compared to control HaCaT cells. The impairment in cell proliferation can be
recovered after reconstitution of galectin-8 in knockout cells. Overexpression of galectin-8 in
primary keratinocyte also enhanced proliferation ability of theses cells During cell cycle
progression, the level of galectin-8 was increased in G2 and early mitotic phase. A much
higher proportion of galectin-8 knockout cells remained in the mitotic phase after cell pas-
sage. The regulation by galectin-8 of transition from M phase into G0/G1 phase in HaCaT
cells was further confirmed by cell cycle analysis. Galectin-8 may affect mitosis by func-
tioning in the mitotic apparatus, as revealed by colocalization of galectin-8 with a-tubulin in
mitotic cells and detection of galectin-8 within the mitotic apparatus by immunofluorescence
analysis. The candidate galectin-8-interacting proteins were identified by co-immunopre-
cipitation and mass spectrometry analysis. In Summary, galectin-8 is induced in psoriasis and
contributes to the hyper-proliferation of keratinocytes through interaction with microtubules
in the mitotic phase.
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ER stress regulates epidermal tight junction and PPARa activation attenuates
ER stress-induced unfolded protein response and tight junction damage in
cultured keratinocytes

S Lee and S Lee Dermatology, Yonsei Univerisity College of Medicine, Seoul, Republic of
Korea
Tight junction (TJ) forms a paracellular diffusion barrier in the skin. TJ proteins interact with
the actin cytoskeleton, which regulates the permeability of TJs. TJ structure is dynamic in
response to external stimuli, however, the regulatory mechanisms of epidermal TJs are not
fully understood. Various stimuli causing ER Ca2+ loss, such as UVB and permeability barrier
disruption provoke ER stress in keratinocytes, which in turn induce Ca2+ signaling and
unfolded protein response. Recent studies showed that ER stress disrupts TJs in endothelial
cells and retinal pigment epithelium. Here, we investigated the role of ER stress in regulation
of epidermal TJs. PPARs agonists were reported to attenuate ER stress in many tissues. Thus,
we evaluated the effect of PPARa agonist on thapsigargin (TG)-induced ER stress in kerati-
nocytes and ER stress-induced TJ changes. We observed a dose dependent increase of active
XBP1 in keratinocytes which were treated with TG. 50 nM TG increased the membrane
localization of ZO-1 and claudin4 without alteration of actin distribution. In contrast, 100 or
200 nM TG disrupted the structure of TJ proteins and induced rearrangement of actin. 50 nM
TG enhanced transepithelial electrical resistance (TER), while 100 or 200 nM TG caused a
decrease in TER over 8 hours, which was recovered within 48 hours. Administration of PPARa
agonist, Wy-14,643, suppressed the TG-induced XBP1 mRNA in keratinocytes. Wy-14,643
treatment partially reversed the structural disruption of TJ proteins and F-actin. The initial fall
in TER after exposure to high concentration of TG was reduced by Wy-14,643. We suggest
that ER stress differentially regulates epidermal TJs depending on stress intensity possibly
through the regulation of actin cytoskeletal reorganization and indicate a protective role of
PPARa agonist against ER stress-related epidermal TJ damage.
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mTORC1 loss impairs epidermal adhesion and differentiation via ROCK
activation downstream of TGF-b signaling

K Asrani1, A Sood2, A Fabiola1, A Dubin1, C Talbot1, L Elhelu1, B Xiao1, P Worley1 and
T Lotan1 1 Johns Hopkins Medicine, Baltimore, MD and 2 Johns Hopkins Medicine, Detroit,
MI
Despite its central role in oncogenic signaling, the role of mTORC1 (mammalian target of
rapamycin complex 1) in epithelial development and homeostasis has not been studied
extensively in vivo. Here, we use the developing epidermis as a model system to elucidate the
cellular effects and signaling feedback sequelae of mTORC1 loss-of-function in epithelial
tissue. Generating mice with conditional epidermal loss of mTORC1 components RHEB or
RAPTOR, we find that mTORC1 loss-of-function results in a profound barrier defect with
epidermal abrasions, blistering and early postnatal lethality, due to failure of desmosomal
maturation and cellular differentiation. Impaired adhesion in the context of mTORC1 loss-of-
function is caused by constitutive activation of Rho kinase (ROCK) signaling with increased
markers of cytoskeletal tension such as prominent filamentous-actin stress fibers and absence
of cortical actin belts. Inhibition of ROCK activity using Y27632/ Fasudil, or silencing of
ROCK1 is sufficient to rescue total and membrane desmosomal protein expression, kerati-
nocyte differentiation, and adhesive strength in dispase assays. Mechanistically, mTORC1
loss-of-function results in marked feedback up-regulation of TGF-b receptor 1 (TGFBR1/
ALK5) expression and a subsequent increase in downstream TGF-b signaling via SMAD2,3
phosphorylation/ nuclear localisation. ALK5 inhibition with SB431542/ALK5 silencing
significantly decreases ROCK activity and rescues its downstream effects on cell junctions.
These findings elucidate an entirely novel role for mTORC1 in the regulation of cytoskeletal
tension and cell adhesion and underscore the complexity of signaling feedback after
mTORC1 inhibition.
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Reactive oxygen species induce Th2 allergic inflammation in the skin by
activating PI3K-HIF-a pathway

J Choi1, M Piao1, E Park2, S Yun1, J Lee1 and S Lee1 1 Chonnam National University Medical
School, Gwangju, Republic of Korea and 2 Hisol co., Ltd, Namwon-si, Republic of Korea
Background: Reactive oxygen species (ROS) plays an important role to activate the Th2
allergic inflammation in asthma or rhinitis. Purpose: This study was aimed to evaluate
whether ROS is implicated in the pathogenesis of Th2 inflammation in the skin. Compound
48/80-treated HaCaT cells were tested for a new cell model for atopic dermatitis (AD).
Materials: In compound 48/80-treated HaCaT cells, ROS production, PI3K-HIF-1a activation,
and expression levels of biomarkers for Th2 inflammation in the skin were evaluated. The role
of ROS on Th2 inflammation in the skin were verified in the compound 48/80-treated HaCaT
cells, which were treated with N-acetyl cysteine (NAC). Results: Compound 48/80 (0.1 mg/
ml) induced the ROS production, PI3K-HIF-1a, as it modulated biomarkers for Th2 inflam-
mation in the skin: upregulation of KLK5 and PAR2 (pro-Th2 inflammatory markers), TSLP and
IL-33 (Th2 inflammatory markers), and NGF and CGRP (neurogenic inflammatory markers);
and downregulation of filaggrin (barrier function marker). The compound 48/80-induced
modulation of those biomarkers could be suppressed by antioxidant treatment (NAC), indi-
cating that ROS plays a crucial role during Th2 inflammation in the skin. The modulatory
pattern of biomarkers for Th2 inflammation in the compound 48/80-treated HaCaT cells
mimics to the AD skin, which was further confirmed in the house dust mite-treated human
keratinocytes as control experiments. Conclusion: Compound 48/80-producing ROS induces
Th2 inflammation in the skin through the activation of the PI3K-HIF-1a pathway.
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A set of plant essential oils have antioxidant activity in ultraviolet B-irradiated
epidermal keratinocytes by upregulating antioxidant and detoxifying enzymes

J Choi1, S Yun2, J Lee1, M Piao1, E Park3 and S Lee1 1 Chonnam National University Medical
School, Gwangju, Republic of Korea, 2 Chonnam National University, Gwangju, Republic of
Korea and 3 Hisol co., Ltd, Namwon-si, Republic of Korea
Background: Plant-derived extracts including essential oils have long been used as important
ingredients of cosmetics. In recent years, there has been a demand for safe cosmeceuticals
with excellent antiaging activity. Aim: This study aimed to develop candidate plant extracts
with excellent antioxidant and detoxifying activities in keratinocytes with a view to protecting
photoaging of the skin. Methods: The ROS-scavenging activities of candidate plant essential
oils were determined in ultraviolet B (UVB)-irradiated normal human epidermal keratinocytes
(NHEKs). Their antioxidant and detoxifying activities were determined by measuring enzy-
matic antioxidants, phase 2 enzymes, and total polyphenol content. Results: In DCF-DA and
confocal microscopy studies, the plant essential oils including Lavender oil, Lemongrass oil,
Rosemary oil, Chamomile oil, and Peppermint oil showed excellent ROS-scavenging activity
in UVB-irradiated NHEKs. In RT-PCR studies, all these oils upregulated the expression of
enzymatic antioxidants (CuSOD, GPx II, and Prx I) and phase 2 detoxifying enzymes (HO-1,
NQO-1, GSTpi, GSTA4, and GCLM) via Nrf2 in NHEKs. Conclusions: All of the five essential
oils can be regarded as good candidate natural products with potential for use as new cos-
meceuticals.
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Early atopic dermatitis biological analysis

1 1 2 3 1
G Bellemere , G Boyer , A Moga , M Fontanié , C de Belilovsky and C Baudouin1 1 Lab-
oratoires Expanscience, Epernon, France, 2 SYNELVIA, Labege, France and 3 VIBIOSPHEN,
Labege, France
Background: Pathophysiology of atopic dermatitis (AD) is characterized by decreased levels
of Natural Moisturizing Factors (NMFs) and ceramides, with microbiota dysbiosis (coloni-
zation by staphylococci species). Little is known about these parameters before the onset of
AD and during first AD flare in children with and without a genetic risk of AD. Objectives:
The main objective was to quantify NMFs, ceramides, S aureus (SA) and S epidermidis (SE)
colonization from birth until first AD flare. The impact of daily applications of emollients is
reported. Methods: Swabs were taken on forearms, face and AD lesions in 45 infants for
staphylococci, 76 for NMF/ceramides out of 180 newborns involved in a 6-month AD pre-
vention study with daily emollient applications. SA and SE were analyzed for by quantitative
PCR and for NMF and ceramides by LC/UV and LC/MS. Results: A depletion of NMFs has
been observed on forearms and face of children at genetic risk of developing AD compared to
control. Daily application of emollients normalized NMFs. No significant difference in NMFs
levels has been observed in AD children compared to non-AD. Ceramide levels were not
different in children at risk of developing AD nor in AD children compared to control. nfants
were poorly colonized with SA: only 6 children among 45 on forearms and 17 on the face. In
contrast, infants were largely colonized with SE: 42 infants on the forearm and 40 on the face.
Only 2 AD lesions out of 11 were found positive for SA and 9 for SE. Levels of SA and SE
colonization were not modified by emollients. Conclusion: This clinical study showed limited
colonization of SA before and during early AD. Specific AD emollients improved hydration
and skin barrier function and did not alter skin microbiota.
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Collagen XVIII, a key interfacial component of the skin architecture

1 1 2 3 1 4
I Bonnet , S Cadau , N Berthelemy , V Bardey , V Andre-Frei , M Chavan , H Zahouani5 and
P Rousselle6 1 BASF BCS, Lyon, France, 2 BASF BCS, Essey les Nancy, France, 3 BASF BCS,
Pulnoy, France, 4 BASF CORP, Tarrytown, NY, 5 Tribology - System Dynamics Laboratory
ECL, Ecully, France and 6 Laboratoire de Biologie Tissulaire et Ingénierie Thérapeutique,
CNRS/UCBL1, Lyon, France
Collagen XVIII holds structural properties of both collagen and heparan sulfate proteoglycan.
It is expressed ubiquitously in various basement membrane (BM) structures of the body. In the
skin, it could be synthetized by keratinocytes, endothelial cells, epithelial cells of the sweat
glands and by adipocytes. Collagen XVIII complete role is still unknown but its localization
and ultrastructural organization reveal that it is an important component of all BM molecular
networks. Understanding its expression modulation with age could provide new strategies to
counteract the loss of tissue structure and cohesion observed during ageing. To study chrono
and photoageing impact on collagen XVIII maintenance, its protein and gene expression were
analyzed in keratinocytes and skin biopsies. To specifically evaluate the collagen XVIII pro-
tein, and not its endostatin domain, an affinity-purified rabbit antibody against two collagenic
domains was developed for the immunoassay. At the dermo-epidermal junction level,
collagen XVIII protein expression was strongly decreased as skin ages (-43.5%) and this
decrease could be explained by a decrease of COL18A1 gene expression in keratinocytes
exposed or not to UVB. We then observed the stimulating effect of a Khaya senegalensis bark
extract from the skin surface to deeper layers on different cells (keratinocytes, endothelial
cells, adipocytes). The mechanical properties of reconstructed skins were evaluated with a
totally new designed miniaturized non-touch device using air bluster system. The results
proved that increasing collagen XVIII synthesis impacts the skin structural properties conse-
quently improving skin elasticity, surface homogeneity, and reducing wrinkles.
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Involvement of catecholamine in the differentiation of sebaceous glands
in vitro

K Mizuno1, K Okuyama2, N Akimoto1 and T Sato1 1 Tokyo University of Pharmacy and Life
Sciences, Tokyo, Japan and 2 Department of Dermatology, Tokyo University of Pharmacy
and Life Sciences, Tokyo, Japan
Sebaceous glands secret sebum onto the skin surface and as such a thin lipid layer is formed
as a physiological barrier. Sebaceous gland cells (sebocytes) differentiate to accumulate
abundant cytoplasmic lipids. Since sebocyte differentiation has been reported to be regulated
by hormones, growth factors, and cytokines, whether the autonomic nervous system is
associated with the regulation of sebum production in sebaceous glands remains unclear. In
the present study, we examined the effect of norepinephrine and epinephrine on the differ-
entiation of hamster sebocytes. First, immunohistochemical staining using a neuron-specific
class III beta-tubulin antibody showed that nerve filaments were detectable adjacent to
sebaceous glands in human skin, assuming an association of the peripheral nervous system
with sebaceous gland functions. In addition, when hamster sebocytes were treated for 10 days
with norepinephrine or epinephrine (0.1-1 mM), the intracellular lipid-accumulation was
augmented in a dose-dependent manner. Furthermore, the production of triacylglycerols
(TG), a major sebum component, was increased in norepinephrine- and epinephrine-treated
hamster sebocytes. Moreover, the expression of perilipin, which is a sebaceous gland dif-
ferentiation marker, was transcriptionally augmented by norepinephrine and epinephrine in
hamster sebocytes. Therefore, these results provide novel evidence that sympathetic nerve
neurotransmitters participate in sebaceous gland differentiation due to the upregulation of TG
production and perilipin expression.
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A role for nuclear-localized keratin 17 in the response of skin tumor
keratinocytes to DNA damaging agents

RP Hobbs, J Hsu, JT Jacob and PA Coulombe Johns Hopkins University, Baltimore, MD
The intermediate filament protein keratin 17 (K17) is robustly upregulated in inflammatory
skin diseases and tumors originating in stratified and pseudostratified epithelia. We have
previously reported that the genetic loss of K17 is sufficient to delay tumor onset in two
distinct mouse models for spontaneous skin tumorigenesis (Gli2tg, BCC-like; HPV16tg, SCC-
like). In part, this delay is related to the ability of K17 to localize to the nucleus of tumor-prone
keratinocytes, where it associates with chromatin and promotes the expression of several pro-
inflammatory cytokines. Multiple lines of evidence suggest that K17’s pro-tumorigenic role is
likely to be significant at an early time of transformation, e.g., the initiation stage. To explore
this possibility, we subject human tumor cell lines, parental and CRISPR-generated KRT17
null, to three distinct modalities of DNA damage [1 mg DMBA for 12 hr, 100 mM H2O2 for 30
min, and 2 gy ionizing radiation (IR)] and assessed both the extent of damage and the ensuing
repair response. All treatments induced DNA Damage and repair Response (DDR), as
assessed by the comet assay along with immunoblotting or immunostaining for gH2AX and
phosphorylation of DDR-associated proteins (e.g. p53, ATM, ATR, BRCA1, CHK1, CHK2) in
skin tumor keratinocytes. In striking contrast to parental cells, we observed a significant
attenuation of DDR in KRT17 null keratinocytes, irrespective of the damaging agent used. Re-
expression of K17 into KRT17 null cells completely restored the ability of DNA damaging
agents to induce DDR. In contrast, re-expression of a K17 variant lacking a functional nuclear
localization signal, or of wildtype K14 or K16, proved incapable of restoring the ability of
DNA damage agents to induce DDR. These findings uncover a novel and specific role for
nuclear-localized K17 as a coordinator of the DNA damage response in tumor keratinocytes.
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Real time 3D in vivo pH imaging reveals tightly-regulated pH layers with
distinct properties in mouse stratum corneum

Y Furuichi1, T Matsui2 and M Amagai3 1 Dept.Dermatol., Keio Univ / RIKEN-IMS, Yoko-
hama, Japan, 2 RIKEN-IMS, Yokohama, Japan and 3 Dept.Dermatol., Keio Univ / RIKEN-
IMS, Tokyo, Japan
The regulation of the pH is an important element in various biological functions. The pH
distribution of the stratum corneum (SC) is considered as the gradient decreasing along sur-
face in general while precise SC pH distribution and its dynamic changes under different
environmental conditions remain to be clarified. The purpose of this study is to produce a
transgenic mouse as a tool to visualize the intact SC pH in vivo. We generated a ratiometric
pH-biosensor with pH-sensitive fluorescent protein, VenusH148G fused with pH-insensitive
protein, mCherry (VenusH148G-mCherry), expressed specifically in the uppermost layer
of stratum granulosum (SG1) using knock-in construct of SASPase gene by modified
CRISPR/Cas9 system. Noninvasive confocal microscopic analysis of SC pH in living
VenusH148G-mCherry mouse ear skin observed with dry objective demonstrated that upper
SC is neutral compared to middle SC. Immersion of water onto SC surface enabled high-
resolution deeper range SC pH imaging and revealed that the SC and SG1 layer are divided
into three zones with distinct pH properties rather than gradual changes across the layers.
Namely, the SG1 was neutral, the middle SC was acidic, and neutral pH was again observed
in the upper SC. Analysis of the 3D pH distribution of whole SC showed that the upper neutral
SC zone distributed unevenly by differentiated units, and the acidic middle SC was well-
maintained. When ear skin was exposed to phosphate buffers with various pH (pH5.4, 6.6
and 7.4) by topical application, the pH of upper SC dynamically changed according to the pH
applied, while the middle SC maintained its acidic pH. These findings indicated that the SC is
a highly organized tissue with tightly-regulated pH layers having the distinct functions, and
that the 3D in vivo pH imaging mice will provide a valuable tool to dissect the homeostatic
mechanisms of SC by pH regulation.
S78 Journal of Investigative Dermatology (2017), Volume 137
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Human epidermal differentiation requires autophagy and lysosomal trafficking

C Monteleon, T Agnihotri and T Ridky University of Pennsylvania, Philadelphia, PA
Keratinocytes undergo significant structural remodeling during differentiation. This multistep
program includes sweeping changes in the keratinocyte proteome coupled with a major
reduction in cellular biomass. These changes suggest that lysosome-related activities are
essential for normal epidermal homeostasis. Lysosomes are at the nexus of several vesicular
trafficking pathways, including autophagy and lysosomal exocytosis. Using both genetic and
pharmacologic approaches, we targeted these pathways individually in three-dimensional
organotypic human skin. Inhibition of autophagosome assembly upstream of lysosomal
fusion resulted in a complete block ofepidermal differentiation, suggesting that intracellular
sequestration and degradation of cytoplasm components are required for epidermal ho-
meostasis. Normal epidermal differentation also required proper fusion between secretory
Lysosome Related Organelles (LROs) and the plasma membrane. These data suggest that both
the autophagic and exocytic trafficking pathways are required for keratinocyte differentiation.
As epidermal disorders including psoriasis and eczema are associated with dysregulation of
lysosomal trafficking, a better understanding of these pathways may guide future therapeutic
strategies.
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Alterations to connexin 26 protein structure caused by the lethal keratitis-
ichthyosis-deafness syndrome mutations A88V and G45E

CG Bunick1, E Lilly2 and LM Milstone3 1 Yale University, New Haven, CT, 2 Massachusetts
General Hospital, Boston, MA and 3 Yale School of Medicine, New Haven, CT
Keratitis-ichthyosis-deafness (KID) syndrome is a rare autosomal dominant disorder caused by
mutations in GJB2 [encodes connexin 26 (Cx26)]. Affected individuals are born with eryth-
rokeratoderma and sensorineural deafness, and develop progressive vascularizing keratitis.
Multiple mutations occur in GJB2 including A88V and G45E, which are termed “lethal var-
iants” as most people affected do not live past infancy. Research by the Dale group has
suggested a role for Cx26 in respiration and carbon dioxide sensing in humans. Our clinical
experience with a child having Cx26A88V mutation who died after suffering hypoxia, respi-
ratory failure, and central apnea encouraged us to further investigate the effects of Cx26
mutations on connexin/connexon structure. To correlate Cx26 protein structure with altered
function and phenotype seen in patients with A88V mutation, we performed detailed
computational structure analyses on the wildtype x-ray crystal structure of Cx26 (Protein Data
Bank Code 2ZW3). We also generated two mutant models (Cx26A88V and Cx26G45E) of Cx26
to investigate whether these mutations affect CO2 sensing. Our analysis shows that a highly
conserved proline residue (Pro87) across connexins exists adjacent to Ala88; it induces a
proline kink in transmembrane helix 2, creating specific steric constraints on the Ala88 po-
sition. Substitution of any of the three possible rotamers of valine at position 88 results in
steric clashes with adjacent residues. Rearrangement of the transmembrane helices in order to
avoid this unfavorable stereochemistry plausibly disrupts the positioning of Arg104 and
Lys125 necessary for Cx26 to bind CO2. We also predicted the change in folding free energy
(DDG, kcal/mol) of Cx26 after A88V or G45E mutation. The DDG analysis showed that
Cx26A88V is a destabilizing mutation, whereas Cx26G45E is stabilizing and would not appear
to affect CO2 sensing.
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EphA2 transmembrane domain governs receptor membrane distribution and
differentiation-associated signaling in keratinocytes

R Ventrella, N Kaplan, P Hoover, B Perez White, RM Lavker and S Getsios Northwestern
University, Chicago, IL
Abnormalities in lipid metabolism are present in atopic dermatitis in association with
defective keratinocyte differentiation. In addition to impaired barrier function, these lipid
defects may impact membrane-associated signaling events governing differentiation. To this
end, we focused on the receptor tyrosine kinase EphA2, which elicits differentiation-
dependent signaling in keratinocytes upon binding to ephrin-A ligand on adjacent cells. Since
ephrin-A ligands are GPI-linked, we hypothesized that lipid rafts would be important for
EphA2 activation and its subsequent downregulation during keratinocyte differentiation.
Sucrose density gradients and colocalization studies with lipid raft-associated proteins
revealed that EphA2 was recruited to lipid raft fractions coincident with its activation upon
calcium-induced differentiation of normal human epidermal keratinocytes (NHEKs). Lipid raft
disruption by cholesterol depletion increased EphA2 levels in NHEKs and 3-D reconstituted
human epidermis in association with impaired differentiation. To gain insight into the
mechanisms governing EphA2 membrane localization and activation state in NHEKs, we
genetically swapped the EphA2 extracellular, transmembrane (TM), and cytoplasmic domain
with a related family member, EphA1, whose levels, activation state, and lipid raft association
remain stable during keratinocyte differentiation. These chimera studies revealed a distinct
role for the EphA2 TM domain in promoting receptor recruitment to cell-cell contacts. In
addition to highlighting a previously unappreciated role for the EphA2 TM domain in orga-
nizing membrane-associated signaling events during keratinocyte differentiation, our work
suggests that lipid alterations in diseases such as atopic dermatitis may negatively impact
epidermal homeostasis via disruption of the EphA signaling axis.
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Biological activity of phytol in skin

C Hwang, J Idkowiak-Baldys and J Lyga Avon Products, Inc., Suffern, NY
Phytol is a branched-chain fatty alcohol that was shown to have skin efficacy when applied
topically in cosmetic formulations. When applied to skin, phytol is converted to phytanic acid
(branched-chain fatty acid), which has biological activity through activating retinoic acid
receptors and peroxisome proliferator activated receptors. The present study shows the effect
of phytol on multiple biological pathways in skin both in vitro and in vivo. Phytol increased
the production of pro-collagen-I and hyaluronic acid in cultured human dermal fibroblasts.
Immunostaining of skin biopsy confirmed the increased levels of collagen and hyaluronic
acid in the dermis of phytol-treated human skin. In addition, anti-inflammatory properties of
phytol were evaluated in human epidermal keratinocytes. Phytol inhibited cytokine-mediated
inflammatory response in keratinocytes. Skin biopsy study showed the effect of phytol on
increasing epidermal proliferation as measured by Ki67 immunostaining. Finally, PCR array
analysis indicated that phytol treatment led to change in expression of several skin-related
genes when tested in 3D skin equivalents. In summary, this study showed biological basis for
in vivo efficacy of phytol.
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Characterizing skin aging using two-photon fluorescence and second
harmonic generation

H Wang1, T Shyr1, G Stamatas2, M Fevola1 and G Cula1 1 Johnson & Johnson Consumer Inc.,
Skillman, NJ and 2 Johnson & Johnson Santé Beauté, Issy Les Moulineaux, France
Skin aging is a complicated process which involves remodeling of dermal fibers. Accurate
characterization of skin aging enables researchers to better understand the underlying biology
and provides technical insights to develop better anti-aging solutions. In vivo multiphoton
microscopy (MPM) is a novel imaging technique which can provide unique contrast of elastic
and collagen fibers through two-photon fluorescence (TPF) and second harmonic generation
(SHG) processes,respectively.Therefore,non-invasive, direct visualization of dermal fibers can
be achieved. Typically, analysis of MPM images is limited to averaging the TPF or SHG signal
over the imaged area.The goal of the study is to explore new quantitative methods that ac-
count for the spatial distribution of the signal thereby establishing a better model to char-
acterize skin aging. In this study,z-stacks of TPF and SHG images were taken at three different
body sites including dorsal forearm, upper inner arm, and cheek.Two age groups (20-30 yr
and above 50 yr) of healthy female volunteers were included. Image analysis characterizing
dermal fiber alterations at different depths was performed. An algorithm based on a combi-
nation of k-means clustering and gradient was developed to generate orientation maps of the
fibers and to derive the orientation distribution histogram. In addition,fast Fourier transform
based fiber orientation analysis was performed to extract energy distribution in the frequency
domain. We also demonstrated that consideration of the dermal depth information helps to
better evaluate the aging state. In summary, with the capability of direct visualization of skin
dermal fibers provided by MPM, novel algorithms have been developed to characterize skin
aging.The derived image-based features can be combined to improve the accuracy of
quantification, and can also be easily adapted to accommodate other imaging techniques.
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Epidermal dysfunction leads to an age-associated increase in levels of serum
inflammatory cytokines

L Hu1, T Mauro2, E Dang3, G Man2, J Zhang1, D Lee2, G Wang4, K Feingold2, PM Elias2 and
M Man2 1 Tianjin Medl Univ, Tianjin, China, 2 VA Med Ctr/UCSF, San Francisco, CA,
3 Xijing Hosp, China and 4 Xijing Hospital, Xi’an, China
Elderly populations display chronic inflammation, which is associated with development of
age-associated disorders; i.e., type II diabetes and cardiovascular disorders. But the origin of
age-associated systemic inflammation is unknown. Our prior studies showed that abnor-
malities in epidermal function provoke cutaneous inflammation, and that intrinsically -ged
mouse and human skin display compromised permeability barrier homeostasis and reduced
stratum corneum hydration. Thus, we hypothesized that epidermal dysfunction could
contribute to systemic inflammation in the elderly. Our results show first, that acute disruption
of the epidermal permeability barrier in young mice leads to a rapid increase in cutaneous
cytokine mRNA expression and cytokine levels in serum. Second, cytokine levels increase in
skin and serum of aged mice (>12 mos). Third, TNFa and amyloid A mRNA expression
increased in epidermis, but not in the liver of aged mice, in parallel with a significant
elevation in cytokine serum levels. Fourth, disruption of the permeability barrier induced
comparable elevations in epidermal and serum cytokine levels in normal and athymic mice,
suggesting that T cells play a negligible role in elevations in cutaneous and serum inflam-
matory cytokines induced by epidermal dysfunction. Fifth, correction of epidermal function
significantly reduced cytokine levels in the skin and serum of aged mice. Together, these
results suggest that sustained abnormalities in epidermal function in aged skin contribute to
systemic inflammation, potentially predisposing the elderly to the subsequent development or
exacerbation of chronic inflammatory disorders.
457

Production of Serotonin and N-acetylserotonin in the human skin in vivo

1 2 3 4 5 4
A Slominski , T Kim , I Semak , T Sweatman , C Skobowiat , J Steketee , Z Lin4, A Post-
lethwaite6, W Li4 and D Tobin7 1 University of Alabama at Birmingham & VA Medical
Center, Birmingham, AL, 2 University of Alabama at Birmingham, Birmingham, AL,
3 Belarusian State University, Minsk, Belarus, 4 University of Tennessee Health Science
Center, Memphis, TN, 5 Nicolaus Copernicus University, Bydgoszcz, Poland, 6 University
of Tennessee Health Science Center & VA Medical Center, Memphis, TN and 7 University of
Bradford, Bradford, United Kingdom
Serotonin and its metabolite N-acetylserotonin (NAS) are identifiable by liquid chromatog-
raphy mass spectrometry (LC/MS) in extracted human epidermis. Endogenous epidermal
levels were 113.18 � 13.34 and 43.41 � 12.45 ng/mg protein for serotonin and NAS,
respectively. Their production was independent of race, gender and age, except for higher
NAS levels in young African-Americans [30 to 50 years old (yo)] vs old Caucasian males (60
to 90 yo). NAS was also detected in human serum at a concentration 1.70 � 0.09 ng/mL,
being 174 times lower than that of serotonin. While there were no age- or sex-dependent
differences in serum serotonin levels, serum NAS levels were higher in females. Tryptophan
hydroxylase (TPH) activity was detected in epidermal melanocytes and fibroblasts with
respective Km of 5.08 and 2.83 mM and Vmax of 80.5 and 108.0 mmol/min. Low but
detectable TPH activity was seen in cultured epidermal keratinocytes. Serotonin was also
produced endogenously in cultured melanocytes, keratinocytes and dermal fibroblasts, with
UVB modulating this production. Immnocytochemistry localized serotonin to epidermal and
follicular keratinocytes, eccrine glands, mast cells and dermal fibrocytes. In conclusion, se-
rotonin and NAS are produced endogenously in the epidermal, dermal and adnexal com-
partments of human skin and in cultured skin cells, and NAS is detectable in human serum.
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Cellular and metabolic basis for the ichthyotic phenotype in ichthyin
deficiency

E Mauldin1, ML Cassal1, S Jeong2, K Vavrova3, Y Uchida4, K Park4, B Craiglow5, K Choate5,
KO Shin6, Y Lee7, D Khnykin8, G Grove9 and PM Elias4 1 U Penn, Philadelphia, PA,
2 Seowon Univ, Daejeon, Republic of Korea, 3 Charles Univ, Prague, Czech Republic, 4 VA
Med Ctr/UCSF, San Francisco, CA, 5 Yale Sch of Med, New Haven, CT, 6 Chungbuk Natl
Univ, Cheongju, Republic of Korea, 7 Chungbuk Natl Univ, Cheongju, Republic of Korea, 8
Oslo Univ Hosp, Oslo, Norway and 9 cyberDERM, Broomall, PA
Abnormal barrier in the ichthyoses ‘drives’ the clinical phenotype via a ‘best attempt’ to form
a barrier sufficient for terrestrial life. Mutations in several lipid synthetic enzymes produce
autosomal recessive congenital ichthyosis (ARCI), with blockade of fatty acid (FA) and cer-
amide (Cer) production, critical for barrier formation. Mutations in ichthyin (NIPAL4)
compromise FACoA esterification, because NIPAL4 encodes a protein that delivers Mg++,
required for the acylCoA synthetase function of FA transport protein 4 (FATP4), mutated in
ichthyosis prematurity syndrome. Barrier function was abnormal in both patients and 4
American bulldogs with NIPAL4 mutations. The barrier abnormality may be attributed to: i)
wide-spread cytotoxicity, manifested as membrane stripping, likely due to detergent activity
of non-esterified free FAs compromising lamellar body secretion; and ii) failure to form the
corneocyte lipid envelope (CLE), the scaffold for formation of the lamellar bilayers. CLE
restoration with topical acylCer normalized it, but the visible phenotype and barrier abnor-
mality only partially improved, due to persistent cytotoxicity. These results illuminate func-
tional, cellular and metabolic contributors to the phenotype in ichthyin deficiency. Analogous
with a disorder of distal cholesterol metabolism (CHILD syndrome), provision of pathway
end-product alone does not suffice to correct the clinical phenotype. Ichthyin deficiency
represents another lipid synthetic ARCI that converges on the CLE, compromising its scaffold
function.
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Evaluation of intermittent treatment with cosmetic compounds on skin

J Idkowiak-Baldys, F Liebel and J Lyga AVON Products, Inc., Suffern, NY
Continuous, topical treatment with biologically active ingredients such as retinol or glycolic
acid has the potential of delivering demonstrable antiaging benefits to skin. In some instances,
however, especially for sensitive skin consumers, those benefits can be overshadowed by
undesirable attributes such as irritation. In these instances, treatments may be paused then
resumed after a brief respite. To understand the impact of this practice, the efficacy of several
active ingredients was evaluated in a continuous vs. intermittent treatment. Retinol, glycolic
acid, and phytol were used to treat human dermal fibroblasts in vitro. The effect of the
compounds on production of extracellular matrix components was evaluated after continuous
treatment (fresh media and treatment added every other day for 12 days) vs. intermittent
manner (2 days of active treatments alternated with 2 days without active for total of 12 days).
Two of the ingredients tested (retinol and phytol) showed an enhanced effect on hyaluronic
acid production, a biomarker associated with skin aging, when applied in an intermittent vs.
continuous manner. To evaluate if this in vitro response translates, various doses of retinol
were tested in a continuous vs. intermittent treatment in vivo. Retinol was applied to upper
inner arm of subjects daily for three weeks or for three days followed by 4 days of no
treatment for three weeks. Effects on the skin were measured non-invasively looking at skin
redness, barrier function, cell turnover and epidermal thickening. Initial findings are pre-
sented related to the potential of this approach to deliver more tolerable efficacious anti-aging
treatments.
460

Development of an in vitro method to evaluate the skin hydration potential of
topical formulations

M Bachelor, K Guntur, A Plotkin, J Oldach and A ArmentoMatTek Corporation, Ashland, MA
Skin hydration is vital in maintaining the barrier function of skin. Moisturizers, including
creams, gels and lotions contain substances that both promote retention of water and reduce
water loss from the skin. Current moisturizer product development is limited to expensive and
highly variable human clinical studies and cell based models which lack relevant tissue
structure and function. In addition, cell based models restrict potential test compounds/for-
mulations due to solubility issues. In this study, EpiDermFT, an in vitro 3D human skin model,
was used to evaluate the skin hydration potential of several commercially available skin
moisturizers. EpiDermFT is cultured at the Air-liquid Interface and is amenable to topical
exposures of test compounds or formulations regardless of water solubility. Following a 90
minute equilibration at room temperature and humidity, the in vitro skin model was exposed
to various skin moisturizers for 60 minutes. Following exposure, the moisturizers were
removed and skin hydration was immediately evaluated by measuring the electrical imped-
ance of the tissue surface (DPM 9003 Nova Meter, Nova Technologies). Total RNA was
extracted from the epidermis and changes in the expression of genes modulating barrier
function were evaluated. Analysis of skin hydration by electrical impedance demonstrated
significant 2-5 fold differences between moisturizer treated tissues and untreated or PBS
treated tissues.. Furthermore, although all moisturizers demonstrated increased epidermal
hydration, significant differences were observed among the various moisturizers tested.
Altogether, assessment of skin hydration following treatment with topically applied moistur-
izers in the EpiDermFT in vitro human skin model is a valuable in vitro method for use in
product development and claims substantiation studies.
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Recent evolution for an involucrin/sperm mitochondria haplotype associated
with epidermal function in modern humans

Z Goodwin1, I Oh1, M Mathyer2, A Quiggle2 and C de Guzman Strong2 1 Washington
University School of Medicine, Saint Louis, MO and 2 Washington University in St Louis, St
Louis, MO
The Epidermal Differentiation Complex (EDC) was identified as the most rapidly evolving
locus in the human genome. We sought to determine the EDC genetic variants undergoing
positive selection across modern human populations. Causal variants in positively selected
regions were obtained using CMS scores for each of the representative EDC genes in 3
geographically distinct HapMap populations (CEU, YRI, CHB). The highest CMS-scores were
found in 3 SNPs in the IVL gene and represent a haplotype in the CEU (European) population
(MAF, 95%). Closer investigation of the allele frequencies of the IVL haplotype with respect to
latitude in 13 populations identified a strong and direct correlation (r2¼0.88) for selection of
the IVL haplotype with northern latitudes suggesting a fitness advantage for the allele in these
regions. GTEx data revealed a dose-dependent and skin-specific eQTL with the IVL haplotype
suggesting a compelling argument for an epigenetic variant for positive selection for the IVL
haplotype. Luciferase reporter assays for rs48458327 in the nearby 923 enhancer in strong LD
with the IVL haplotype revealed a significant increase in enhancer activity in support of an
enhancer allele underlying IVL haplotype positive selection. CRISPR/Cas9-mediated deletion
of the 923 enhancer in mice demonstrated a requirement for 923 in the cis regulation of
nearby Ivl and Lce6a expression as well as Smcp, a sperm mitochondrial cysteine protein.
Reduced progeny were observed from 923-/- male consistent with male sperm motility de-
fects in Smcp-/- mice. Together, our results identify human positive selection for an IVL
haplotype associated with a fitness advantage in northern latitudes that could likely be
explained by a 923 enhancer variant affecting both Ivl, Lce6a, and Smcp expression in mice.
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Harmful effects of pollen exposure on skin physiology

1 1 1 1 2
N Ruth , V Ionita-Manzatu , J Jerome , S Sanacora and T Mammone 1 The Estee Lauder
Companies, Melville, NY and 2 The Estee Lauder Companies and Clinique Laboratories,
Melville, NY
Atmospheric dust comprises a myriad of both innocuous and harmful constituents. Airborne
pollen, a notorious allergen, is one component of atmospheric dust. Different varieties of
pollen allergens transport proteases on their surfaces that compromise epithelial barrier
function by degrading tight junctions. In addition, pollen allergens induce reactive oxygen
species, inflammatory response, and other allergic symptoms. The purpose of this study was
to evaluate the physiological effects of pollen exposure on skin, specifically, evaluating
changes in skin barrier function, inflammatory response, and collagen levels, as well to
determine if treatment with antioxidants could mitigate any harmful effects. Human recon-
structed skin models were exposed to aqueous extracts of the allergenic pollen Kentucky
Bluegrass, after which changes in barrier function were assessed by measuring transepithelial
electrical resistance (TEER) and transepidermal water loss (TEWL); pro-inflammatory cyto-
kines were measured using ELISA assays for IL1a, IL6, and IL8; and collagen content was
evaluated by measuring skin autofluorescence. Results showed that exposure of skin models
to pollen extract resulted in (1) reduced barrier function of skin, as shown by significant re-
ductions in TEER (p¼0.01) and increases in TEWL (p¼0.01), (2) reduction in skin collagen
autofluorescence, and (3) increases in skin inflammatory response, indicated by a significant
increase in IL6, IL1a, and Il8 levels (p¼0.01). Moreover, treatment of skins with antioxidants
prevented the detrimental effects of pollen on skin barrier function, as shown by increases in
TEER and reductions TEWL. We have shown here that exposure of skin to pollen induces
impaired barrier function, a reduction in collagen, and increased inflammatory response, and
that these harmful effects can be ameliorated by treatment with antioxidants.
S80 Journal of Investigative Dermatology (2017), Volume 137
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GJA1 mutations causing erythrokeratodermia variabilis et progressiva display
increased connexin hemichannel activity

HM Khan, L Boyden, S Tomita and K Choate Yale School of Medicine, New Haven, CT
Erythrokeratodermia variabilis et progressiva (EKVP) is a rare, inherited skin disease charac-
terized by transient patches of figurate erythema, localized or generalized scaling, and
frequent palmoplantar keratoderma. The condition usually presents at birth or in infancy, and
may be induced by stress, friction, or warm conditions. Previously, mutations in GJB3, GJB4,
and GJA1, encoding connexins 31, 30.3, and 43 respectively, have been reported to cause
EKVP. We have previously identified two de novo mutations in GJA1 by whole exome and
targeted sequencing. We found one GJA1 p.A44V and two GJA1 p.E227D mutations in three
patients with EKVP. When expressed in HeLa cells, these GJA1 mutants had been shown to
mislocalize connexin 43 protein to the Golgi with a smaller fraction appearing in intercellular
junctions. Mutations in GJB2 causing keratitis-ichthyosis-deafness syndrome have been re-
ported to have increased connexin hemichannel activity, suggesting altered cellular elec-
trophysiology as a component to disease pathogenesis. To evaluate hemichannel activity in
EKVP, we examined GJA1 mutation pathobiology via xenopus oocyte injection of wild-type
and mutant GJA1 cRNA, and found these mutants to markedly increase oocyte membrane
currents compared to wild-type and uninjected controls. A44V increased hemichannel ac-
tivity ninefold and E227D sixfold compared to wild-type. These findings suggest altered
electrophysiology plays a role in the pathogenesis of EKVP in patients with GJA1 mutations,
and offers further insight into the role of gap junctions in epidermal homeostasis.
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Dynamic and stable enhancer-promoter contacts regulate epidermal terminal
differentiation

V Lopez-Pajares1, A Rubin1, B Barajas1, M Furlan-Magaril1, M Mumbach1, W Greenleaf1, A
Kundaje1, M Snyder1, H Chang1, P Fraser1 and PA Khavari2 1 Stanford University, Stanford,
CA and 2 Stanford University School of Medicine; VA Palo Alto, Stanford, CA
Distal enhancers activate gene transcription by binding target promoters up to 1MB away,
underscoring the importance of studying enhancer-promoter genome topology. We per-
formed genome-wide chromosome conformation capture (Hi-C) and promoter-capture Hi-C
(CHi-C) during epidermal differentiation with parallel ATAC-seq and ChIP-seq of key histone
marks. Two classes of H3K27ac-marked enhancers contacting differentiation gene promoters
within CTCF and cohesin-bordered domains were discovered. The first dynamically increased
H3K27ac activation marks and contact strength with differentiation induced gene promoters
and displayed minimal binding to known looping factors. The second was constitutively
H3K27ac-marked, cohesin-bound, and in stable contact with induced gene promoters in
progenitor and differentiated cells. Distinct sets of transcription factors (TF) bound each class.
Dynamic enhancers bound differentiation-induced TF, including KLF4 and ZNF750, which
were required for enhancer commissioning and increased enhancer contact with differenti-
ation gene promoters. Constitutively H3K27ac-marked enhancers in stable contact with
differentiation genes, in contrast, were enriched for a distinctly different set of TF motifs,
enabling discovery of a new essential role for a lineage-restricted ETS family TF, EHF, in
epidermal differentiation. These findings indicate that both dynamically acquired and pre-set
enhancer-promoter contacts combine to control gene induction during differentiation, that
progenitor cells pre-establish a regulatory apparatus which is fully engaged in differentiation,
and that contact data enable discovery of new TF roles in this process.
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Role of cortical actin disorganization in keratinocyte proliferation in psoriasis

1 2 3
S Lee , H Hong and S Kim 1 College of Medicine, Yonsei University, Seoul, Republic of
Korea, 2 Graduate School of Medical Science and Engineering, Korea Advanced Institute of
Science and Technology, Daejeon, Republic of Korea and 3 Yonsei University College of
Medicine, Seoul, Republic of Korea
Psoriasis is a chronic inflammatory skin disorder characterized by keratinocyte hyper-prolif-
eration. Recently, actin filament dynamics have been reported to exert an important role in
controlling the balance between differentiation and proliferation of keratinocyte. In this study,
we found that dense cortical actin fibers were dispersed throughout the cytoplasm of kera-
tinocytes in the basal layer of lesional skin in psoriasis patients. In addition, imiquimod-
induced psoriasis-like mouse skin also exhibited a similar change. To understand functional
consequences of cortical actin disorganization, we focused on primary cilia, whose
biogenesis is intimately linked to actin cytoskeletal remodeling. Primary cilia are cellular
organelles sensing diverse extracellular signals. Interestingly, the biogenesis of primary cilia
was increased in keratinocytes of psoriatic skin. We further found that ciliogenesis could be
induced by actin dynamics-modulating drugs, including Latruculin A, which is known to
induce the proliferation of keratinocyte. Y26732, an actin-depolymerizing drug, also in-
creases BrdU-positive keratinocytes. This finding is consistent with previous reports which
showed that inhibitors of Rho-ROCK pathway and actin polymerization induce keratinocyte
proliferation. To investigate the role of primary cilia in the pathogenesis of psoriasis, we
developed tamoxifen-inducible conditional knockout mouse for IFT20, a crucial gene in
ciliogenesis. Remarkably, in tamoxifen treated mice the development of psoriasis-like lesion
was attenuated after imiquimod treatment. Our results suggest that disorganized cortical actin
in psoriasis lesion promotes aberrant formation of primary cilia, which play a role in the
regulation of keratinocyte proliferation.
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Characterization of ex vivo human skin for topical delivery studies by confocal
Raman microscopy

C Flach, G Hanna, Q Zhang, Y Pyatski and R Mendelsohn Rutgers University, Newark, NJ
Protocols to assess the penetration of topically applied products in skin commonly utilize
excised skin in a diffusion cell followed by skin segmentation, extraction and quantification of
exogenous materials. Chemical analyses via sensitive methods of detection (e.g. HPLC) are
applied; however, important information regarding the spatial distribution of exogenous
materials in skin and perturbation to skin’s endogenous ultra- and molecular structure are
inaccessible. Confocal Raman microscopy (CRM) provides a probe-free, non-destructive
approach to examine the spatial distribution (with spatial resolution of w1 micron) of mul-
tiple components in skin simultaneously. In the current work, confocal Raman images of
untreated ex vivo human skin are acquired following typical diffusion cell incubation pro-
tocols. Spectral parameters that examine the relative water content and lipid/protein ratio are
imaged over an area of 100 x 60 micron2 (width x depth). Consequently, the boundary be-
tween the stratum corneum (SC) and viable epidermis (VE) is delineated using the lipid/
protein ratio which compares well with the leveling off of the increase in the relative water
content profile with depth. Thus, the SC/VE border defined by the lipid/protein ratio in this ex
vivo study is qualitatively consistent with the generally accepted SC thickness determination
provided by in vivo CRM. In addition, statistical analysis of intra and inter-subject hetero-
geneity is presented herein. Most importantly, a second spectral parameter to delineate the
SC/VE border has been defined and either parameter can be utilized for future ex vivo CRM
penetration studies.
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PFKFB3 is a p63 target gene that is required for proliferation, and inhibits
differentiation in epidermal keratinocytes

RB Hamanaka and GM Mutlu University of Chicago, Chicago, IL
p63 is a transcription factor essential for epidermal development and homeostasis. p63 is a
member of the p53 family of transcription factors, which are increasingly understood to be
regulators of cellular metabolism. How p63 regulates metabolism in epidermal keratinocytes
is incompletely understood, and it is unknown whether p63-mediated metabolic regulation is
essential to maintain the balance between proliferation and differentiation within the
epidermis. We found that p63 promotes glycolytic metabolism in epidermal keratinocytes.
p63 bound to consensus sites within the PFKFB3 (6-phosphofructo-2-kinase/fructose-2,6-
bisphosphatase 3) gene and knockdown of p63 inhibited PFKFB3 mRNA and protein
expression. Knockdown or pharmacologic inhibition of PFKFB3 mimicked the effect of p63
knockdown on glycolytic rate. Overexpression of PFKFB3 inhibited keratinocyte differenti-
ation while knockdown inhibited proliferation and increased the rate of differentiation.
Furthermore, we found that PFKFB3 was highly expressed in psoriatic epidermis. Our results
reveal that PFKFB3 is a key regulator of epidermal homeostasis and may represent a thera-
peutic target for epidermal diseases associated with hyperproliferation and impaired differ-
entiation.
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Dysfunction of the stratum corneum in an ovariectomized mice model of
climacterium is associated with aberrant epidermal differentiation and
decreased expression of desmoglein-1

Y Chen1, H Yokozeki2 and K Katagiri3 1 Department of Dermatology, Dokkyo Medical
University Koshigaya Hospital, Saitama, Japan, 2 Department of Dermatology, Tokyo
Medical and Dental University, Tokyo, Japan and 3 Department of Dermatology, Dokkyo
Medical University Koshigaya Hospital, Saitama, Japan
Various changes in the skin at menopause are based on “so-called dry skin”. However, there
is no evidence to explain the mechanism. Recently we found decreased hydration, impaired
permeability barrier recovery and weakened integrity of the stratum corneum (SC) in an
ovariectomized (OVX) mice model of climacterium. These changes in OVX-mice were
restored by hormone replacement treatment (HRT) with 17beta-estradiol. The present study
was designed to determine whether the dysfunction of the SC in OVX-mice was associated
with changes of epidermal differentiation and corneodesmosome. Function of the SC was
evaluated in HR mice at 6 weeks after ovariectomy or sham operation with or without HRT.
Immediate after functional analysis, skin was taken for further analysis. Thickness of
epidermis and dermis were comparable between OVX- and control-mice on HE-section,
although those in HRT mice were thicker than others. Immunohistochemistry showed
decreased expression of desmoglein-1, KLK7, loricrin, involucrin in OVX-mice compared
with those in control- and HRT-mice. Real-time PCR showed increased levels of mRNA of
desmoglein-1, KLK7, and SPINK5 in mice with HRT compared with other groups of mice, and
those of KLK5 and corneodesmosin were comparable. In conclusion, reduced levels of hy-
dration and impaired permeability barrier function of the SC in OVX-mice might be caused by
impaired epidermal differentiation, and weakened integrity of the SC could be related to
decreased levels of desmoglein-1, which might be associated with degradation of corneo-
desmosome. Thus, dysfunction of the SC found in OVX-mice model of climacterium should
be a cause of symptom and a target for treatment at menopause.
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The PPARa ligand, 10-hydroxyoctadecanoic acid, reduces facial pore size and
pigmentation in normal skin

R Schuetz1, AV Rawlings2, S Trevisan3 and D Imfeld1 1 DSM Nutritional Products Ltd, Kai-
seraugst, Aargau, Switzerland, 2 AVR Consulting Ltd, Cheshire, England, United Kingdom
and 3 Newtone Technologies, Lyon, Rhone-Alpes, France
The peroxisome proliferator-activated receptors (PPARs) are ligand-activated transcription
factors comprising three subtypes PPARa, PPARg, and PPARb/d that have pleiotropic effects
in cellular functioning. It is widely accepted that skin homeostasis is mediated by PPAR
activation and lipid PPAR ligands are known to be important regulators of epidermal differ-
entiation. Recent findings have also shown that PPARa activation protected skin from UV-
induced damage and intrinsic aging. We have identified (R)-10-hydroxyoctadecanoic acid
(10-HSA) as PPARa agonist to mitigate aging effects on skin. This oleic acid-derived lipid
significantly modulated aging and photo-aging markers on ex vivo skin by stimulating
collagen synthesis and reducing UVB-induced MMP-1 expression, p53 protein, and sunburn
cells. In the present study we investigated the clinical effects of 10-HSA on the appearance of
facial skin and barrier function. In a full-face, double blind, placebo-controlled trial 10-HSA
was applied in a cosmetic formulation twice daily for 12 weeks by Caucasian women (40
placebo, 40 active group), ages 34-65 years. Facial VISIA images were analyzed for con-
spicuous facial pore size and solar lentigines. Skin barrier quality was assessed by the
measurement of transepidermal water loss (TEWL) on the cheekbones. The formulation with
10-HSA showed a statistically significant decrease of surface and volume of skin pores (pin
vivo results provide further evidence that the PPARa agonist, 10-HSA, improves the
appearance of aged facial skin by attenuating the size of enlarged skin pores and skin dys-
pigmentation while improving impaired skin barrier function.
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Epidermal tight junctions are strengthened by short-term staphylococcal
challenge in an agr dependent manner

K Bäsler1, M Galliano2, H Rohde1, S Bessou-Touya2, D Hélène2 and J Brandner1 1 University
Hospital Hamburg, Hamburg, Germany and 2 Centre R&D Pierre Fabre, Toulouse, Midi-
Pyrenees, France
Tight Junctions (TJs) are key players within overall skin barrier as they form a mechanical
barrier and interact with the other components of the skin barrier. The aim of this study was to
investigate the influence of S. aureus on TJ functionality in normal human epidermal kera-
tinocytes (NHEKs) and reconstructed human epidermis (RHE). By using NHEKs we observe a
dose dependent increase of transepithelial resistance (TER) and decrease of paracellular tracer
flux during short-term incubation with S. aureus. This clearly indicates a prevention mech-
anism by strengthening the innate immune system via tightening of the TJ barrier. By using
bacterial mutants we can show that the accessory gene regulator (agr) plays a role in this
effect. qPCR, Western Blot and immunofluorescence analyses showed that the increase of TJ
function was not due to an increase of Occludin, ZO-1, Claudin-1 or -4 mRNA/protein levels,
but because of phosphorylation of Occludin which results in an increase of TJ proteins at the
cell-cell borders. Proinflammatory cytokines likely play a role. At later time points of bacterial
treatment, TER decreases and flux increases, arguing for the breakdown of the TJ barrier. This
was accompanied by decreased TJ protein levels, but not by increased cell death. Here,
bacterial agr does not play a role. This breakdown is also observed in RHE, where long-term
treatment leads to a strong decrease in the stop of biotin-SH at TJs without affecting tissue
viability. In summary we show here that S. aureus can have short-term promoting effects on TJ
barrier while in long term it results in disturbance of TJs.
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NFAT-5 regulates the response to osmotic stress, clonogenic potential and
differentiation of normal human keratinocytes and disappears in the aged
epidermis

1 2 3 1 1
R Boulgana , Y Sassier , M Galllazzini , P Schaeffer , E Leblanc-Noblesse , M Viltard4,
S Schnebert5 and M Dumas6 1 LVMH Recherche, Saint Jean De Braye, Centre, France,
2 INSERMU1151-CNRS UMR8253, Université Paris Descartes, Institut et Hôpital Necker
Enfants Malades, PARIS, Ile-de-France, France, 3 INSERMU1151-CNRS UMR8253, Uni-
versité Paris Descartes, Institut et Hôpital Necker Enfants Malades, Paris, Ile-de-France,
France, 4 Institute for European Expertise in Physiology, Paris, Ile-de-France, France,
5 LVMH RECHERCHE, Saint Jean de Braye, Centre, France and 6 LVMH Recherche, Saint
Jean de Braye, Centre, France
The skin epidermis is constantly renewed through a balance between proliferation and dif-
ferentiation driving the formation and renewal of this tissue. Nuclear factor of activated T cells
5 (NFAT5), a recently discovered osmoprotective transcription factor, has been previously
shown to be modulated in human keratinocytes when exposed to hypertonic conditions. The
present study shows that, beyond its role in osmotic stress response, NFAT5 has a crucial role
in maintaining both cell division and differentiation of epidermal keratinocytes. We found
that knockdown of NFAT5 alters keratinocytes response to osmotic stress, lowering the in-
duction of aldose reductase (AKR1B1) and Na+/Cl--coupled betaine/g-aminobutyric acid
transporter (BGT1) two NFAT5 downstream targets implicated in cellular osmotic adaptation.
We also demonstrated that knockdown of NFAT5 in these cells inhibited both the clonogenic
potential of keratinocyte progenitor cells and the undifferentiation markers DNp63, DNMT1
and ITGB4, and the calcium-induced differentiation markers KRT10, TG1 and ZNF750.
Moreover, NFAT5 was shown to be strongly expressed in the skin and particularly in the
epidermis, with an immunostaining in the basal and granular layers, and to drastically decline
with the age of donors. These results demonstrate that NFAT5 is a key regulator of epidermal
homeostasis and a key marker of skin aging.
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Anti-inflammatory actions of phosphatidyl glycerol and its precursor glycerol
in vitro and in an in vivo mouse model of psoriasis

V Choudhary1, V Custer1, I Kaddour-Djebbar2 and WB Bollag1 1 Augusta University,
Augusta, GA and 2 Charlie Norwood VA Medical Center, Augusta, GA
Our laboratory has shown previously that the lipid second messenger phosphatidylglycerol,
which can be derived from the action of phospholipase D2 on glycerol, regulates the function
of epidermal keratinocytes, with phosphatidylglycerol inhibiting the proliferation of rapidly
dividing keratinocytes. Psoriasis is characterized by hyperproliferation and abnormal differ-
entiation of epidermal keratinocytes as well as immune cell infiltration and inflammation of
the skin. Recent data have suggested that there is a complex interplay between keratinocytes
and immune cells, with keratinocytes producing cytokines that recruit and activate immune
cells, which secrete cytokines that further stimulate keratinocytes, establishing a vicious cycle
of inflammation. S100A proteins are consistently up-regulated in psoriasis and can activate
toll-like receptor-2 (TLR2), part of the innate immune system that can elicit inflammation. We
hypothesized that glycerol and its product, phosphatidylglycerol, can inhibit inflammation in
skin and immune cells by decreasing TLR2 activation. Keratinocytes treated in vitro with a
TLR2 agonist (Pam3CSK4) or recombinant S100A9, exhibited increased inflammatory medi-
ator (IL1a, IL1b, IL6, TNFa) expression, and treatment of keratinocytes with phosphatidyl-
glycerol inhibited this increase. In macrophage RAW264.7 cells phosphatidylglycerol
inhibited S100A9-stimulated TNFa protein levels as well as Pam3CSK4-induced NFkappaB
phosphorylation, confirming that phosphatidylglycerol inhibits TLR2 pathway-mediated
inflammation. In an imiquimod-induced mouse model of psoriasis, oral administration of
glycerol, a precursor of phosphatidylglycerol, decreased ear thickness, ear biopsy weight and
back skin thickness and inhibited induction of S100A8 and S100A9 mRNA expression. Thus,
our novel data suggest the possibility of using glycerol and/or phosphatidylglycerol as a
treatment for psoriasis.
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The stratum corneum paradox: Improving bioavailability of active molecules
while reinforcing the skin barrier

N Belhaj1, A Perolat1, C Bezivin1 and E Loing2 1 Lucas Meyer Cosmetics-IFF, Champlan,
France and 2 Lucas Meyer Cosmetics-IFF, Québec, Canada
Stratum corneum (SC) has to be impermeable to protect our body from external aggression
and also excessive water loss. Nevertheless, to be efficient, cosmetic active ingredients must
cross the SC barrier to achieve the viable cells of epidermis. A vast range of penetration
enhancers has been developed following two different mechanisms: Modifying the skin po-
larity; Interruption of the intercellular lipid packing by delipidation leading to an increase of
trans-epidermal water loss and dehydration. Knowing that consumers are increasingly seeking
cosmetic products providing better results and rapid efficacy, the challenge of cosmetics
industry is to improve the bioavailability of active molecules without destroying the barrier
function of the SC and decreasing its hydration. In this way, we developed a phospholipid
lamellar system (hydrogenated phospholipids and fatty acids) based on SC chemical and
structural biomimicry using polarity modification mechanism. When applied on the skin,
hydrogenated phospholipids first fuse with the skin surface forming a non-permeable and
occlusive gel linked to the phospholipid organization into lamellar rigid one-dimensional
network (Structural biomimicry). Furthermore, fatty acids interact with the intercorneocytar
lipid cement of the SC and modify its structure leading to the creation of a water vacuoles
facilitating the permeation of hydrophilic molecules through the membrane (chemical bio-
mimicry). Different studies were performed to understand the impact of the phospholipid
lamellar system on the integrity of the SC (TEWL, corneometry, electron microscopy,
D-squam) and on the active ingredients permeation (bioavailability study). To conclude, the
obtained results confirmed that our optimized lipid mixture meet the challenge of improving
the bioavailability of active ingredients, by increasing the hydration of the SC and reinforcing
its integrity.
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Stabilizing mutations of KLHL24 ubiquitin ligase cause loss of keratin 14 and
human skin fragility

C Feng1, Z Lin1, S Li2, H Wang1, Y Yang3 and X Tan2 1 Department of Dermatology, Peking
University First Hospital, Beijing, Beijing, China, 2 School of Pharmaceutical Science, Center
for Infectious Disease Research, School of Medicine, Tsinghua University, Beijing, China and
3 Department of Dermatology, Peking University First Hospital. Peking-Tsinghua Center for
Life Sciences, Beijing, China
Skin integrity is essential for protection from external stress and trauma. Defects in structural
proteins such as keratins cause skin fragility, epitomized by epidermolysis bullosa (EB), a
life-threatening disorder. Here we show that dominant mutations of KLHL24, encoding a
cullin3eRbx1 ubiquitin ligase substrate receptor, cause EB. We have identified start-codon
mutations in the KLHL24 gene in five patients with EB. These mutations lead to truncated
KLHL24 protein lacking the initial 28 amino acids (KLHL24-DN28). KLHL24-DN28 is more
stable than its wild-type counterpart owing to abolished autoubiquitination. We have further
identified keratin 14 (KRT14) as a KLHL24 substrate and found that KLHL24-DN28 induces
excessive ubiquitination and degradation of KRT14. Using a knock-in mouse model, we have
confirmed that the Klhl24 mutations lead to stabilized Klhl24-DN28 and cause Krt14
degradation. Our findings identify a new disease-causing mechanism due to dysregulation of
autoubiquitination and open new avenues for the treatment of related disorders.
S82 Journal of Investigative Dermatology (2017), Volume 137
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Paraoxonase 1 (PON1) L55M and Q192R polymorphisms, lipid profiles and
psoriasis

A Abraham Hernandez Collazo1, A Alvarado Navarro2 and M Fafutis Morris2 1 Instituto
Dermatologico de Jalisco, Zapopan, Jalisco, Mexico and 2 Centro de Investigación en
Inmunologı́a y Dermatologı́a, Zapopan, Jalisco, Mexico
Paraoxonase 1 is a serum high-density lipoprotein-bound enzyme with antioxidant function.
It hydrolyses lipid peroxides, protecting low-density lipoproteins from oxidative modifica-
tions. Patients with psoriasis are at greater risk of oxidative stress, which is associated with
abnormal plasma lipid metabolism and cardiovascular disease. The association of the PON1
M allele from L55M polymorphism and Q allele from Q192R polymorfphism with lipid
profiles and psoriasis was studied. This case-control study consisted of 100 patients with
psoriasis and 100 unrelated healthy controls from the population of Western Mexico. The
PON1 L55M and Q192R polymorphisms were detected by polymerase chain reaction-re-
striction fragment length polymorphism. Serum lipid levels were determined by enzyme
assay. The presence of the PON1 55 M allele wasn’t found to be associated with psoriasis; but
PON1 192 R allele was found to be associated with psoriasis in our population (OR¼1.59,
1.06- 2.40 CI 95%, p¼0.02), while homozygous phenotypes RR was strongly associated with
psoriasis (OR¼3.42, 1.15- 10.1, p¼0.02). Patients with psoriasis with the PON1 192 R (Q/R,
R/R) allele had higher VLDL cholesterol (36.91 � 27.92 vs 27.76 � 15.45, p¼0.01) and
Castelli index (5.02 � 1.73 vs 4.41 � 1.68, p¼0.03) but lower HDL cholesterol (40.97 �
12.49 vs 45.89 � 13.65, p¼0.02) than control subjects. The PON1 192 R allele is a risk factor
for psoriasis in Western Mexico population. Carriers of this allele have higher levels of VLDL
and Castelli index and low HDL. These results indicate that PON 1 Q192R polymorphism
may play a role in the pathogenesis and progression of psoriasis and its related complications.
These data suggest that patients with psoriasis are more susceptible to cardiovascular diseases
by oxidative stress.
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Development of an intrinsic skin sensor for blood glucose level with
CRISPR-mediated genome editing in epidermal stem cells

J Yue, X Wu and X Wu University of Chicago, Chicago, IL
Biointegrated sensor can address various challenges in medicine by transmitting a wide va-
riety of biological signals. A tempting possibility that has not been explored before is whether
we can take advantage of genome editing technology to transform a small portion of
endogenous tissue to an intrinsic and long-lasting sensor for physiological signals. The human
skin and the epidermal stem cells of skin have several unique advantages, making them
particularly suited for genetic engineering and applications in vivo. In this report, we develop
a novel platform for manipulation and transplantation of epidermal stem cells, and present
the key evidence that genome-edited skin stem cells can be exploited for continuous
monitoring of blood glucose level in vivo. Additionally, by advanced design of genome
editing, we develop autologous skin graft that can sense glucose level and deliver therapeutic
proteins for diabetes treatment. Our results reveal the clinical potential for skin somatic gene
therapy.
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Dietary fat- and obesity-sensitive dermal adipocyte PKCb induction and
inflammation cross-talk

D Mehta1, R Bansode2, AWang3, W Huang4 and K Deep4 1 University of Cincinnati College
of Medicine, Cincinnati, OH, 2 Center for Excellence in Post Harvest Technologies, North
Carolina Research Campus, Kannapolis, NC, 3 University of Chicago, Chicago, IL and 4 The
Ohio State University College of Medicine, Columbus, OH
Obesity aggravates many skin diseases, including psoriasis, cellulitis, and fungal infection.
Despite knowledge that dermal adipocytes are intimately associated with the skin microen-
vironment, diet- or obesity-induced signaling changes in adipocytes and their impact on
cutaneous pathophysiology are not well understood. We previously reported that a systemic
PKCß deficiency protects from high-fat diet-induced adipose hypertrophy at various
anatomical locations. We now report that the PKCß deficiency is also associated with an
improvement in the dermal adipocyte inflammation as well as texture and density of the skin
hair. To understand the molecular basis of PKCß action, we determined the high-fat diet-PKCß
interaction and the impact of PKCß deficiency on adipocyte signaling and metabolism. We
found that dietary fat strongly induces expression of adipose PKCß and inflammatory markers
in a time-dependent manner. The impact of diet-PKCß signaling on adipocyte inflammatory
mediators (I kappa ß kinase phosphorylation, cytokines, adipokines), insulin-sensitivity (in-
sulin receptor substrate-1 phosphorylation), mitochondrial and autophagy regulators (adaptor
protein p66shc phosphorylation, LC3-1/2) were also assessed. To dissect adipose-specific
contribution of diet-adipocyte PKCß/inflammation axis to immune responses, wound healing
and scaring, and hair-follicle growth, we have generated a floxed PKCß mouse model which
will allow us to generate an adipocyte-specific PKCß deficiency. The results presented suggest
that PKCß is a physiological transducer of dietary lipids and plays a critical role in modulating
dermal inflammatory microenvironment.
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Mutation-specific siRNA Knockdown of GJB2 L Potential gene therapy for
Keratitis-ichthyosis-deafness Syndrome

M Lee, VA Kinsler, SL Hart and W Di UCL GOS ICH, London, England, United Kingdom
Mutations in the GJB2 gene, which encodes connexin 26 (Cx26), cause keratitis-ichthyosis-
deafness (KID) syndrome. 87% of patients carry a dominant mutation D50N, which is thought
to cause a dominant negative effect on the normal allele product. Current treatment is limited
to symptomatic care. We hypothesised that a mutation-specific siRNA to selectively suppress
the D50N mutant allele may potentially reverse the disease phenotype. We first tested
whether suppression of a single Cx26 allele can lead to haplo-insufficiency in human kera-
tinocytes (KCs). CRISPR/Cas9 was used to generate a Cx26+/- KC line. A scrape loading dye
transfer assay (SLDT) used for assessing gap junction intercellular communication was per-
formed in Cx26+/- KCs and non-edited Cx26+/+ KCs. No differences in dye transfer were
observed between these two cell lines, indicating haplo-sufficiency when one allele is sup-
pressed. A mutation-specific siRNA was developed after extensive optimisation in vitro and
the specificity of the siRNA was assessed using HeLa cells lentivirally transduced with
Cx26WT-GFP or Cx26D50N-GFP. The GJB2 mRNA level in transduced HeLa cells was evaluated
by qRT-PCR and the protein level by flow cytometry. The results showed reduction of w80%
GJB2 mutant gene and w60% mutant Cx26 protein, whereas there were no changes in
mRNA and protein levels in WT cells. We further evaluated functional recovery of Cx26 in
KID patient derived KCs (KID-KCs) following the siRNA treatment using the SLDT. Results
showed significantly improved dye transfer in KID-KCs treated with the siRNA, compared to
untreated KID-KCs (p < 0.05). There were no differences in normal KCs with or without
siRNA treatment. Further functional assessments such as hemichannel activity are under way
to confirm the findings. These data suggest that mutation-targeted siRNA therapy is feasible
subject to skin delivery, and could be a potential therapy for KID syndrome.
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Transcriptomics identifies potential novel therapeutic targets in androgenetic
alopecia

R Dey-Rao University at Buffalo, Buffalo, NY
Genome-wide gene expression from bald and haired scalp of the same individuals was
studied by microarray analysis to evaluate pathogenic mechanisms underlying the develop-
ment and progression of androgenetic alopecia (AGA). Although previous genomic studies
and linkage analyses at the DNA level offer a context for identifying putative susceptibility
loci, they do not address the altered transcriptional framework in the skin that is ultimately
responsible for phenotypic expression. Unbiased clustering analyses of our microarray data
reveals a “bald pathology” linked gene signature. Pathway-based analyses of the differentially
expressed genes (DEGs) associated with AGA identifies perturbed neurological pathways
such as oligodendrocyte precursor cell differentiation and myelination, apoptosis, cell pro-
liferation, and WNT signaling as central drivers of the hair loss process. Interactome analysis
of this gene set uncovered several known and novel key transcriptional factors including
androgen receptor (AR), a known susceptibility locus for AGA. A comparison of our list of
DEGs to previously published molecular studies on AGA identified 16 overlapping genes
(including FOS, JAG1 and FZD7) that are dysregulated in the same direction. Furthermore, we
identified 14 potential transcriptional “hot spots” in which there is an enhanced correlation of
significantly altered gene expression at particular chromosomal locations that may be of
particular interest for future genetic association studies. Finally, we integrated functional
annotations with clinical criteria as well as prior knowledge of underlying genetics to apply
an in silico bioinformatics based approach to identify five novel drug-targets (PTGIR, SP1,
BCL2, HDAC2 and NR3C1) for exploration as future AGA therapies.
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Gene-edition targeting mutation site recovers null-expression of type VII
collagen caused by frameshift mutation via non-homologous end joining in
Recessive Dystrophic Epidermolysis Bullosa

S Takashima1, S Shinkukma1, Y Fujita1, T Nomura1, H Ujiie1, R Abe2 and H Shimizu1 1
Department of Dermatology, Hokkaido University Graduate School of Medicine, Sapporo,
Hokkaido, Japan and 2 Department of Dermatology, Niigata University Graduate School of
Medical and Dental Sciences, Niigata, Japan
Genome editing induces site-specific double-strand breaks (DSBs), which stimulate cellular
DNA repair through either homologous recombination (HR) or non-homologous end joining
(NHEJ) pathways. The NHEJ pathway, which occurs more frequently than the HR, is prone to
introducing small in/dels, leading to change the reading frame. We hypothesize that the NHEJ
pathway is applicable to genetic diseases caused by frameshift mutation via restoration of the
reading frame, namely “reframed” gene therapy. Recessive dystrophic epidermolysis bullosa
is caused by mutations in COL7A1 encoding type VII collagen (COL7). In this study, we
applied the reframed gene therapy to a recurrent frameshift mutation, c.5819delC. First, we
designed guide RNA targeting the mutation site and transfected the CRISPR/Cas9 into
immortalized fibroblasts obtained from a patient with c.5819delC. Some cell lines restored
the reading frame were selected. RT-PCR and immunofluorescence study showed that COL7
were restored at mRNA and protein levels. Next, we performed functional analysis of the
recombinant COL7 protein, which showed that the reframed COL7 could form trimer. Our
data establish the feasibility that mutation site-specific NHEJ restore the expression and
function of mutant COL7 caused by frameshift mutations.
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Integration of genomic and transcriptomic methods to understand the role of
non-HLA genes in pemphigus

Y Sun and F Zhang Shandong Provincial Institute of Dermatology and Venereology, Jinan,
Shandong, China
Pemphigus is an autoimmune blistering disease with pemphigus vulgaris (PV) and foliaceus
(PF) as the two major histological subtypes. Associations with HLA molecules have been
suggested, but specific non-HLA risk variants remain to be discovered in Chinese population.
We performed a two-stage genome-wide association study in the Chinese Han population
through a genome-wide discovery analysis in 101 PV, 65 PF patients and 844 healthy controls
and follow-up validation in an independent cohort consisting 56 PV, 49 PF patients and 996
controls. We also performed a global genome-wide expression profiling analysis in 7 PV, 5 PF
and 6 healthy control skin tissues. We have discovered independent novel variants solely
associated with PF. Through investigation of genome-wide expression profile of skin tissue,
VIM, KIAA, STAT1, SP1 genes were suggested as the most important hub gene in terms of
network topology measures for up- and down-regulated disease pathway in PV and PF,
separately. These findings advance our understanding on the role of non-HLA genes for
pemphigus susceptibility, and may offer opportunities for risk prediction and preventive
treatment for pemphigus.
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Inhibition of cyclooxygenase-2 and prostaglandin E-PGE receptor 4 pathway
restores ultraviolet B-induced ATP2A2/SERCA2 downregulation in
keratinocytes

1 2 3 4 5
M Kaga-Kamijo , A Wada , R Mineki , T Sakanishi , C Nishiyama and S Ikeda2 1 Depart-
ment of Dermatology, Tokyo, Japan, 2 Department of Dermatology and Allergology, Jun-
tendo University Graduate School of Medicine, Tokyo, Japan, 3 Laboratory of Proteomics
and Biomolecular Science, Tokyo, Japan, 4 Division of Cell Biology, Juntendo University,
Tokyo, Japan and 5 Tokyo University of Science, Tokyo, Japan
Background: ATP2A2 encoding the sarcoplasmic/endoplasmic reticulum Ca2+ -ATPase2
(SERCA2) is a responsible gene for Darier disease (DD). Ultraviolet (UV) B irradiation
downregulates ATP2A2/SERCA2 expression in keratinocytes, whereas cyclooxygenase-2
(COX-2) expression is dramatically upregulated by UVB. Objectives: To analyze the
involvement of COX-2 and subsequent Prostaglandin E (PGE) -PGE receptor signaling in
ATP2A2/SERCA2 expression. Methods: Normal human keratinocytes (NHKs) were transfected
with COX-2 siRNA, PGE receptor (EP1-4) siRNA and treated with COX-2 inhibitor, celecoxib,
to evaluate the effect of COX-2 and PGE receptors on ATP2A2/SERCA2 expression. Quan-
titative real-time PCR, Western blotting analysis, flow cytometry and reporter assay were
utilized to analyze the expression of these molecules. Results: COX-2 knockdown by siRNA
resulted in up-regulation of ATP2A2 transcription. The treatment by celecoxib rescued UVB-
mediated suppression of the ATP2A2 transcription and SERCA2 protein expression. The
addition of PGE2, a product of COX-2 enzyme, reduced ATP2A2 mRNA and SERCA2 protein
levels in keratinocytes. PGE rceptor4 (EP4) knockdown by siRNA recovered UVB-mediated
downregulation of ATP2A2 mRNA and SERCA2 protein expression. Conclusions: UVB
irradiation downregulates ATP2A2/SERCA2 expression via induction of COX-2 and subse-
quent PGE2-EP4 signaling in NHKs. Considering that DD is caused by the haploinsufficiency
of the ATP2A2, these findings indicate the possibility of COX-2 and EP4 inhibition for the
prevention and/or the treatment of DD.
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Rare constitutional variants influence phenotype of somatic cutaneous
vascular malformations

J Streicher1, C Cottrell2, K Schilter3, D Siegel3 and B Drolet3 1 Children’s Hospital of Phil-
adelphia, Philadephia, PA, 2 Nationwide Children’s Hospital, Columbus, OH and 3 Chil-
dren’s Hospital of Wisconsin, Milwaukee, WI
Background: Most vascular syndromes are caused by activating somatic mutations in cancer
pathways; however, this alone does not explain the varied phenotypic expression of disease.
In the setting of cancer, the two-hit hypothesis has been well described. Much like consti-
tutional variants that predispose to cancers, we hypothesize that constitutional variations in
somatic cutaneous vascular malformations are implicated in varied phenotypic expression.
Methods: We assembled a 14-institution network to enroll patients with cutaneous vascular
malformations. Next generation sequencing using a hybrid capture approach was performed
on 53 affected tissue samples. Results: Utilizing a sensitive and targeted sequencing panel
enriched for 131 cancer genes, we identified pathogenic somatic mutations in 81% of the
affected tissue samples, and of those, 25% were found to also have rare variants identified at
heterozygous allele frequency. These rare variants are involved in growth signaling pathways
and have been previously implicated in human disease. Conclusion: Preliminary analysis
identified rare constitutional variants suggesting interplay between constitutional and somatic
alterations. Much like constitutional variants predispose to cancer, the constitutional varia-
tions in receptors and other regulatory mechanisms may impact the phenotype observed in
somatic cutaneous vascular malformations. Elucidating the complex genetic landscape of
somatic cutaneous vascular malformations is crucial for developing monitoring guidelines
and future therapeutics.
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Efficient in vivo gene editing using ribonucleoproteins in skin stem cells of
recessive dystrophic epidermolysis bullosa mouse model

W Wu1, Z Lu1, F Li2, W Wang1, N Qian1, J Duan1, Y Zhang1, F Wang1 and T Chen1 1
National Institute of Biological Sciences, Beijing, China and 2 National Institute of Biological
Sciences, Beijing, China
The prokaryotic CRISPR/Cas9 system has recently emerged as a powerful tool for genome
editing in mammalian cells with the potential to bring curative therapies to patients with
genetic diseases. However, efficient in vivo delivery of this genome editing machinery and
indeed the very feasibility of using these techniques in vivo remain challenging for most tissue
types. Here, we show that nonreplicable Cas9/sgRNA ribonucleoproteins can be used to
correct genetic defects in skin stem cells of postnatal recessive dystrophic epidermolysis
bullosa (RDEB) mice. We developed a novel method to locally deliver Cas9/sgRNA ribo-
nucleoproteins into the skin of postnatal mice. This results in rapid gene editing in skin
epidermal stem cells. Using this method, we show that Cas9/sgRNA ribonucleoproteins
efficiently excise exon80, which covers the point mutation in our novel RDEB mouse model,
and thus restores the correct localization of the collagen VII protein in vivo. The skin blis-
tering phenotype is also significantly ameliorated after treatment. This study provides a novel
in vivo gene correction strategy using ribonucleoproteins as curative treatment for genetic
diseases in skin and potentially in other somatic tissues.
485

Genetic signature to assess risk of psoriasis subtypes through machine learning
approach

MT Patrick1, PE Stuart1, K Raja1, JE Gudjonsson1, T Tejasvi1, JJ Voorhees1, DD Gladman2, RP
Nair1, JT Elder1 and LC Tsoi1 1 University of Michigan, Ann Arbor, MI and 2 University of
Toronto, Toronto, ON, Canada
Psoriatic arthritis (PsA) is a chronic inflammatory musculoskeletal condition with complex
genetic architecture. Nearly one-third of psoriasis patients develop PsA, and most PsA cases
develop arthritis after psoriasis begins. However, limited systematic strategy currently exists to
provide quantitative assessment of PsA risk among psoriasis patients. We assess PsA risk by
utilizing over 7,000 genotyped psoriatic patients from 6 cohorts, with both PsA and cuta-
neous-only psoriasis (PsC) subtypes. We imputed and identified >1 million markers in all
cohorts, then compared the allele frequencies between PsA and PsC patients. We observed
correlation between the strength of association and the proportion of markers overlapping
with active enhancers predicted using H3K27ac: from w30% overlap for non-significant
markers to >40% overlap for the most significant markers. These results indicate the genetic
architecture that differentiates the two psoriasis subtypes is driven by regulatory elements. We
then applied stepwise conditional analysis to identify the top 80 markers as features for
subtype classification. A Bayesian Network (machine learning) approach was used to predict
PsA among psoriasis patients. We evaluated performance using cross-validation, assuming
30% PsA prevalence among psoriasis patients. Our model achieves discriminative power
(area under ROC¼78%), and shows genetic factors provide relevant information for dis-
tinguishing between PsA and PsC, especially for individuals with extreme genetic burden:
among the top 10% of individuals predicted to have PsA or PsC, we achieved 78% and 84%
precision, respectively. By implementing an innovative bioinformatics pipeline coupled with
advanced statistical and machine learning techniques, we illustrate that the underlying ge-
netic architecture differences between PsA and PsC can be used to facilitate the assessment of
subtype risk.
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Higher levels of XPC protein expression in cells from XP-C patients with late
onset of disease associated with missense or splice lariat mutations

S Khan1, R Ono2, J Chen1, X Luo1, D Tamura1, J DiGiovanna1 and K Kraemer1 1 National
Cancer Institute, Bethesda, MD and 2 Department of Dermatology, Graduate School of
Medicine, Kobe University, Kobe, Japan
Xeroderma pigmentosum (XP) is a rare autosomal recessive disorder with defective nucleotide
excision repair (NER). XP complementation group C (XP-C) patients have normal sunburn
reaction but develop skin cancers at an early age (< 10 years). XP-C patients have a 2,000 to
10,000-fold increase in melanoma and non-melanoma skin cancer but no neurological ab-
normalities. Previous studies have reported that XP-C patients harboring missense, in-frame
deletions, splice site or splice lariat mutations are clinically milder and live longer than XP-C
patients with premature termination codon (PTC) mutations. mRNA containing PTC is
removed by nonsense mediated decay resulting in reduced levels of XPC mRNA. To inves-
tigate the relationship between the amount of XPC protein and the clinical phenotype, we
studied the expression of XPC protein in patients’ cells using a sensitive capillary western
system. Four XP-C patients (XP24BE, XP54BE, XP59DC, XP518BE) with PTC mutations had no
detectable XPC protein and severe clinical disease. In contrast, cells from patients with
missense (XP495BE) or splice lariat (XP72TMA, XP14BE and XP377BE) mutations had 0.8 to
4.5 % of normal XPC protein and mild clinical disease. Quantitation of XPC protein may be
useful for prediction of severe or mild phenotypes in XP-C patients.
S84 Journal of Investigative Dermatology (2017), Volume 137
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A novel variant in the regulatory region of the SLC45A2 is associated with mild
OCA4

K Okamura, M Hayashi, Y Hozumi and T Suzuki Department of Dermatology, Yamagata
University Faculty of Medicine, Yamagata, Japan
Background: Oculocutaneous albinism type4 (OCA4, OMIM 606574) is one of the most
common non-syndromic OCA among Japanese patients, the causative gene of which is
SLC45A2. We have done genetic analysis for more than 160 clinically OCA-suspected Jap-
anese families. Then, we found that some patients have only one heterozygous pathological
mutation in SLC45A2 [we call them “suspected OCA4 (sOCA4) patients”]. Interestingly, most
of the sOCA4 patients revealed mild eye manifestation, and had some melanogenic activity.
Objective: We speculated that a novel variant in regulatory region of the SLC45A2 might be
associated with sOCA4. In this study, a novel variant in the regulatory sequence of SLC45A2
was searched using the genomic DNA of sOCA4 patients (12 patients in total). Methods: At
first, we sequenced about w1.2 kb upstream of the coding region of SLC45A2 in the two
representative sOCA4 patients. The newly identified variant was tested for the rest 10 sOCA4
patients and 110 normally pigmented Japanese adults by single-strand conformation poly-
morphism/heteroduplex analysis (SSCP/HD). Furthermore, we compared the transcriptional
activity of their wild allele and the variant allele using luciferase reporter assay. Results: A
novel 4bp deletion variant at upstream of the SLC45A2 was found in both of the two sOCA4
patients (c.-492_489delAATG; GenBank Accession number: NM_016180). SSCP/HD showed
that 8 of the 12 sOCA4 patients (66.7%) had the heterozygous deletion variant. Four of the
110 normal controls also had the variant heterozygously (3.6%). Luciferase reporter assay
showed that the variant allele significantly decreased the transcriptional activity compared
with the wild allele. Conclusion: The c.-492_489delAATG variant in the SLC45A2 is possibly
a responsible variant in combination with another pathological mutation for the mild OCA4.
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Beta-catenin mutational analysis in multiple pilomatricomas

T Fukui, E Akasaka, D Rokunohe, Y Toyomaki, H Nakano and D Sawamura Department of
Dermatology, Hirosaki University Graduate School of Medicine, Hirosaki, Japan
Pilomatricoma is a non-hereditary benign tumor which is considered to be derived from the
hair matrix. Although pilomatricoma is typically present as single nodule, a few cases of
multiple pilomatricomas are reported, and many of these cases are associated with other
genetic disorders. Stabilizing mutations in beta-catenin, which is encoded by CTNNB1, are
known to be involved in the development of solitary pilomatricomas. However, CTNNB1
mutations have been hardly detected in multiple pilomatricomas. To elucidate the patho-
genesis of multiple pilomatricomas, we performed CTNNB1mutational analysis for 4 cases of
multiple pilomatricoms; two of them were associated with myotonic dystrophy (MyD), one
with Rubinstein-Taybi syndrome (RTS), and one without any associated disorders. Direct
sequencing for CTNNB1 using DNA extracted from pilomatricomas revealed that one out of
the three tumors developed in the patient with RTS had a heterozygous mutation, p.T41I, and
three out of five pilomatricomas in the patient without associated disorder had respective
mutations, D32Y, G34R, and T41I. These somatic mutations were not detected in DNA
extracted from the peripheral blood of the patients. On the other hands, pathogenic mutation
of CTNNB1 were not detected in a case associated with MyD. These findings demonstrates
that somatic mutations of CTNNB1 can be one of the pathogenic factors for multiple pilo-
matricomas, as well as solitary lesions.
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Nagashima-type palmoplantar keratoderma: Mutation analysis of the
SERPINB7 gene

S Dai1, X Nan2, H Zhao2, Q Song1 and C Zhang3 1 Department of Dermatology, Peking
University Third Hospital, China, 2 Peking University Health Science Center, Beijing, China
and 3 Peking University Third Hospital, Beijing, China
Nagashima-type palmoplantar keratosis (NPPK) is an autosomal recessive form of diffuse
transgressive palmoplantar keratoderma, which has only been reported in East Asian pop-
ulations. We present two Chinese cases of NPPK to clarify its pathogenesis. The two patients
were characterized by well- demarcated diffuse hyperkeratosis with redness, expanding on to
the dorsal surfaces of the hands and feet and the Achilles tendon area. Hyperkeratosis is mild
and nonprogressive. Peripheral blood samples were obtained from the two patients and one
patient’s mother. Genomic DNAwas extracted from these blood samples. PCR was performed
to amplify 8 exons and their flanking sequences of the SERPINB7 gene followed by DNA
sequencing. Heterozygous mutation c.796C > T and c.455G > T were found in both of the
two patients. The former one led to the formation of a premature termination codon at amino
acid position 266 (p. R266*) and the later one caused the change in the first nucleotide of
exon 6, leading to an elimination of acceptor-splicing site of this exon. The healthy mother of
patient 1 was a heterozygous carrier of the mutation c.455G > T. The two mutations were not
found in normal controls. Thus we conclude that the mutation c.796C > T and c.455G > T in
the SERPINB7 gene are responsible for NPPK in the two patients. These data provide further
evidence that NPPK is caused by loss-of-function mutations in SERPINB7 and suggest that the
c.455G>T in the Chinese population has a potential founder effect.
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Genome editing in mammalian cells by cascade and Cas3

H Morisaka1, S Sano2 and J Takeda3 1 Kochi University, Kochi, Japan, 2 Kochi University,
Kochi, Japan and 3 Osaka University, Osaka, Japan
In recent years, the CRISPR-Cas system, especially Cas9 derived from type II system, facili-
tates genome editing in bacteria, animals and plants. Cas9 is widely used all over the world.
However, there are many problems such as off-target problems and limitation of target
genome sequence restricted by PAM. In CRISPR Type IE system in Escherichia coli, Cascade
and Cas3 is used for interference instead of Cas9. There are many research reports for
Cascade and Cas3, but there is no report on their activity in mammalian cells yet. In this
study, we examined the activity of Cascade and Cas3 in mammalian cells as a new genome
editing tool. A single strand annealing assay was used to examine activity of Cascade and
Cas3 in mammalian cells. Human codon-optimized Cascade and Cas3, gRNA that is com-
plementary to target sequence and reporter vectors with target sequence inserted into a
luciferase gene were co-transfected into HEK293T cells. The cleavage efficiency of the target
sequence was observed by measuring the activity of luciferase using Dual-Glo� Luciferase
Assay System (Promega). Cascade and Cas3 showed 1.5-3 times luciferase activity as
compared with negative controls. These results indicate feasibility of Cascade and Cas3 as a
new genome editing tool. Cascade and Cas3 recognize 5’-AAG-3’ PAM which is different
from Cas9’s 5’-NGG-3’ PAM, therefore we can target further genome sequences by these
tools recognizing different PAMs. Cascade and Cas3 help to clarify the understanding of
genetic diseases in the dermatology fields.
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Identification of four novel XPC mutations in two xeroderma pigmentosum
complementation group C patients and functional study of XPC Q320X mutant

Q Song1 and X Chang2 1 Department of Dermatology, Peking University Third Hospital,
Beijing, China and 2 Peking University Third Hospital, Beijing, China
Xeroderma pigmentosum (XP) is a rare, recessive hereditary disease characterized by sunlight
hypersensitivity and high incidence of skin cancer with clinical and genetic heterogeneity.
We collected two unrelated Chinese patients showing typical symptoms of XPC without
neurologic symptoms. Direct sequencing of XPC gene revealed the two patients carried four
mutations. All these four mutations introduced premature terminal codons (PTCs) in XPC
gene. The nonsense mutation c.958 C>T yielded truncated mutant Q320X, and we studied its
function for global genome repair kinetics. Overexpressed Q320X mutant can localize to site
of DNA damage, but it is defective in CPD and 6-4PP repair. Read through of PTCs is a new
approach to treatment of genetic diseases. We found that aminoglycosides could significantly
increase the full length protein expression of Q320X mutant, but NER defects were not
rescued in vitro.
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SNPs within the MHC associated with atopic dermatitis are located within
miRNA sequences

P Clark1, N Chitnis1, M Kamoun1, B Johnson1, DJ Margolis1 and D Monos2 1 University of
Pennsylvania, Philadelphia, PA and 2 University of Pennsylvania, Philadelphia, PA
Atopic dermatitis (AD) is likely due to skin barrier dysfunction and immune dysregulation. An
association has been noted in several genome wide association studies (GWAS) between
specific single nucleotide polymorphism (SNP) variation within the major histocompatibility
complex (MHC) and increased risk of having AD. Many models of AD describe a continuum
of skin barrier abnormalities and immune dysfunction. Therefore, AD association with HLA
variation could be due to the direct involvement of the HLA molecules on disease patho-
physiology. We recently demonstrated an increase risk between HLA DRB1 exonic variants
and the persistence of AD. However, an estimated 90% of autoimmune disease variants
discovered by GWAS are located within non-coding regions. It is conceivable that the non-
coding regions of the MHC and human leukocyte antigen (HLA) genes, may also harbor
genomic elements roles. We previously created an informatics platform for searching func-
tional elements within non-coding regions of the MHC including an annotated reference of
microRNA (miRNA) within the 4Mb region on chromosome 6. Four large GWAS studies have
identified six variants within the MHC (rs4713555, rs28383201, rs9368677, rs9469099,
rs2251396, and rs6474) associated with AD after correcting for multiplicity. A search of our
informatics platform shows that all 6 SNPs lie within computationally predicted miRNA
regulatory elements and none were located in any of the HLA genes. As an example, the
rs4713555 SNP located at 32607746/32607747 position, is within a miRNA located at
32607746 to 32607831. The above findings suggest that a careful assessment of the MHC
region is necessary, as multiple genomic elements, whether protein coding regions (HLA-
DRB1) or non-coding regions (miRNAs) may be relevant to AD.
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Identification of a novel causative gene responsible for autosomal recessive
congenital ichthyosis

Y Shigehara1, S Okuda2, R Hayashi1, H Nakai3, R Abe4, A Ghani Kibbi5, M Kurban5 and Y
Shimomura1 1 Dermatology, Niigata University Graduate School of Medical and Dental
Sciences, Japan, 2 Bioinformatics, Niigata University Graduate School of Medical and
Dental Sciences, Japan, 3 Faculty of Agriculture, Niigata University Graduate School of
Medical and Dental Sciences, Niigata, Japan, 4 Department of Dermatology, Niigata Uni-
versity Graduate School of Medical and Dental Sciences, Niigata, Japan and 5 Dermatology,
American University of Beirut Medical Center, Beirut, Beyrouth, Lebanon
Autosomal recessive congenital ichthyosis (ARCI) is a hereditary skin disorder characterized
by an aberrant cornification of the epidermis. ARCI is classified into a total of 11 subtypes
based on their causative genes or loci. Of these, the causative gene for only ARCI7 has not
been identified, while it was previously mapped on chromosome 12p11.2-q13.1. In this
study, we performed genetic analyses for 3 Lebanese families with ARCI, and successfully
determined the linkage interval to 9.47 Mb region on chromosome 12q13.13-q14.1, which
was unexpectedly outside of the ARCI7 locus. Whole-exome sequencing and the subsequent
Sanger sequencing led to the identification of missense mutations in short chain dehydro-
genase/reductase family 9C, member 7 (SDR9C7) gene on chromosome 12q13.3, i.e. We
confirmed a reduction of the proteins level in the mutant SDR9C7 transfected cell in vitro,
suggesting that the mutations severely affected a stability of the protein. In addition, it has
been reported that SDR9C7 showed an activity to convert retinal into retinol. Therefore, our
study not only adds a new gene responsible for ARCI, but also further suggests a potential role
of vitamin A metabolism in terminal differentiation of the epidermis in humans.
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Congenital generalized hypertrichosis with a copy number variation on
chromosome 17q24

R Hayashi1, K Yoshida2, R Abe3, N Hironori2 and Y Shimomura1 1 Dermatology, Niigata
University Graduate School of Medical and Dental Sciences, Niigata, Japan, 2 Department of
Dermatology, National Center for Child Health and Development, Tokyo, Japan and 3
Department of Dermatology, Niigata University Graduate School of Medical and Dental
Sciences, Niigata, Japan
Congenital generalized hypertrichosis (CGH) is characterized by universal hair overgrowth
which is not caused by androgen stimulation. It has been reported that autosomal dominant
form of CGH with or without gingival hyperplasia is caused by copy number variations
(CNVs) on chromosome (Ch) 17q24.2-q24.3. SOX9 gene, which is known to play a role in
maintenance of hair follicle (HF) stem cells, is located close to the region of the CNVs, and it
has been demonstrated that a CNVon Ch17q24.2-q24.3 resulted in reduced expression of the
SOX9-mRNA, most likely due to a position effect. Furthermore, autosomal recessive form of
CGH has been shown to be caused by ABCA5 gene which resides on Ch17q24.3. Recently,
the molecular basis of CGH have been cleared, but CGH caused by CNVs have been reported
only two papers. In the present study, we identified a case of CGH with gingival hyperplasia.
The patient was a 6 month-old girl and both of her parents were unaffected. She has shown
hypertrichosis on the entire body surface since her birth and has gingival hyperplasia. We
performed a series of genetic analysis for the patient, and found that she carried a de novo
heterozygous deletion (CNV), 841,141 bp in size, on Ch17q24.2-24.3. In addition, we
investigated if expression of ABCA5 and SOX9 was affected by the CNV. Immunofluorescence
study showed that expression of both ABCA5 and SOX9 proteins was significantly reduced in
the patient’s skin and hair follicle compared to normal sections.The SOX9 expression suggests
that the CNV on Ch17q24.2-24.3 caused position effect. Expression of ABCA5 in skin was
especially reduced and it appears that the CNVs not only resulted in loss of expression of the
ABCA5 from mutant allele, but also somehow affected its expression from other allele.
495

Ichthyosis molecular fingerprinting shows profound Th17-skewing and a
unique barrier gene expression pattern

H He1, T Huynh2, E Ibler2, K Malik3, G Tran2, H Esaki3, JG Krueger4, AS Paller2 and E
Guttman-Yassky5 1 Icahn School of Medicine at Mount Sinai, New York, NY, 2 Northwestern
University, Chicago, IL, 3 Icahn School of Medicine, NY, NY, 4 Rockefeller University, NY,
NY and 5 Icahn School of Medicine; Rockefeller University, NY, NY
Ichthyosis is a group of primarily rare genetic disorders characterized by scaling and cuta-
neous erythema. Although DNA alterations are now understood, comprehensive molecular
profiling of ichthyotic skin could suggest much-needed pathogenesis-based therapy. Cuta-
neous gene array profiling was performed on 21 patients (congenital ichthyosiform eryth-
roderma, n¼6; lamellar ichthyosis, n¼7; epidermolytic ichthyosis, n¼5; and Netherton
syndrome, n¼3), as well as age-matched healthy controls (n¼18), psoriasis (n¼30), and
atopic dermatitis (AD; n¼18) patients. Clinical measures included Ichthyosis Assessment
Severity Index/IASI, IASI-erythema/IASI-E and IASI-scaling/IASI-S subscores, transepidermal
water loss, and pruritus. Th17/IL-17 pathway genes (IL-17A/F, CCL20, S100As) were induced,
resembling psoriasis, and correlated with severity (IL-17F with IASI-E, r¼0.67, P¼0.001). In
contrast to AD, Th2 genes were not up-regulated and terminal differentiation (FLG, LOR) and
lipid metabolism genes were not down-regulated. In addition to these pan-ichthyosis gene
alterations, differences between the ichthyoses and psoriasis, as well as among the ichthyoses
(e.g., in lipid metabolism) were also observed, suggesting the basis for phenotypic differences.
Up-regulation of genes considered to uniquely classify psoriasis was also observed in ich-
thyosis (KYNU, VNN1/3), but not in AD, and was correlated with ichthyosis severity.
Genomic fingerprinting of ichthyosis patients revealed robust, severity-related Th17 activa-
tion, similar to psoriasis. These data suggest the possible applicability for ichthyosis of IL-17-
targeted therapeutics, which are currently approved for psoriasis.
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Identification of differentially expressed miRNAs in alopecia areata that target
immune-regulatory pathways

A Hyun Ah Kwon1, E Wang1, GM DeStefano1, AV Patel1, E Drill1, S Harel1, C Cera1, M
Tavazoie1 and AM Christiano2 1 Columbia University, New York, NY and 2 Columbia
University-Departments of Dermatology and Genetics and Development, Institute of Human
Nutrition, New York, NY
MicroRNAs (miRNAs) are a class of small, non-coding RNA molecules that play a key role in
the negative regulation of gene expression by binding to and degrading complementary
mRNAs. MiRNAs represent one of the key epigenetic mechanisms that can alter gene
expression without changes in the DNA sequence. The differential expression of miRNAs has
been shown to disturb post-transcriptional activities and is potentially involved in the pro-
gression of diseases. Here, we utilized the C3H/HeJ mouse model of alopecia areata (AA), an
autoimmune form of hair loss, to compare miRNA expression profiles in the skin of AA
affected vs unaffected mice. We identified multiple downregulated miRNAs with predicted
targets in the antigen processing such as TAP2 (miR-30b and 365) and JAK/STAT-associated
IFNg signaling pathways (miR-100). Some dysregulated miRNAs also have predicted targets
involved in the T cell costimulatory pathway, such as CTLA4 (miR-155) and ICOS (miR-1 and
705). Further, pro-apoptotic (BAK) and chemoattractant (CXCL11) genes were targeted by the
dysregulated miRNAs (miR-26b, 29c and 1). A comparison of miRNA and gene expression
levels revealed an inverse correlation between many of the miRNAs and their respective
target genes. Our findings suggest that dysregulated miRNA expression may be associated
with aberrantly expressed genes contributing to the onset of AA. Further, given that there is
still significant “missing heritability” in AA despite a strong genetic component, miRNA
dysregulation represents a new potential epigenetic mechanism for modulating gene
expression during AA disease pathogenesis.
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Genetic investigation of linear inflammatory disorders

N Theodosakis1, J Levinsohn1, Y Lim1, A Paller2, J Sugarman3 and K Choate4 1 Yale School of
Medicine, New Haven, CT, 2 Northwestern University, Chicago, IL, 3 University of Cali-
fornia San Francisco, San Francisco, CA and 4 Yale Sch of Med, New Haven, CT
Tissue-specific mutations occurring during development lead to a number of different dis-
orders, including several in the epidermis. These epidermal mosaic disorders frequently
adhere to lines of Blaschko, which represent migration paths of unique epidermal precursor
clones. These mosaic mutations may also be present in germline tissue, leading to inheritance
of the disorder as a constitutional genetic disease by offspring. Inflammatory disorders make
up a large subset of Blaschkolinear disease, including Linear lichen planus (LLP), which
appears most commonly on the extremities. Only approximately 2% of cases of LP are
Blaschkolinear in distribution. Many other common inflammatory diseases have variants
manifesting along Blaschkoid lines, including psoriasis, lichen striatus, ILVEN, and acquired
Blaschkoid dermatitis: all of which are readily identifiable given their unique tropism. This
strict adherence to the lines of Blaschko supports a keratinocytic determinant for these dis-
orders in which mutant keratinocytes, in the setting of an environmental trigger, give rise to
linear inflammatory disease. Paired whole exome sequencing (WES) has allowed for identi-
fication of the causative somatic mutations in similar mosaic skin disorders not amenable to
study using classical approaches. We have previously used this approach to uncover the
genetic basis of multiple linear cutaneous disorders, including nevus sebaceus, syringocys-
tadenoma papilliferum, nevus comedonicus, and vascular tumors, among others, providing a
blueprint for elucidation of the genetic underpinnings of this unique family of diseases.
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Elevated maternal dietary magnesium prevents ectopic mineralization in
offspring in a mouse model of generalized arterial calcification of infancy

J Kingman, J Uitto and Q Li TJU, Philadelphia, PA
Generalized arterial calcification of infancy (GACI) is an autosomal recessive disorder caused
by mutations in the ENPP1 gene. It is characterized by early onset mineralization of the
arterial blood vessels, often diagnosed prenatally, and characteristically associated with death
in early childhood. There is no effective treatment for this devastating disorder. We previously
characterized the Enpp1asj mutant mouse as a model of GACI, and we have now explored the
effect of elevated dietary magnesium in mothers during pregnancy and nursing and
continuing in the offspring for the first 14 weeks of postnatal life. The mothers were kept on
either control diet or an experimental diet supplemented with magnesium (five-fold). Upon
weaning at 4 weeks of age the pups were placed either on control diet or high magnesium
diet. The degree of mineralization in the offspring was assessed at 14 weeks of age by his-
topathology and chemical assay of calcium in aorta, kidney, and muzzle skin. Mice placed on
high magnesium diet showed little, if any, evidence of mineralization when their corre-
sponding mothers were also placed on diet enriched with magnesium during pregnancy and
nursing. The reduced ectopic mineralization in these mice was accompanied by increased
urinary calcium and magnesium content, suggesting that magnesium competes calcium-
phosphate binding thereby preventing the mineral deposition. These results have implications
for dietary management of pregnancies in which the fetus is suspected of having GACI.
Moreover, augmenting the diet with high magnesium may be beneficial for other ectopic
mineralization diseases, including nephrocalcinosis and calcinosis cutis.
S86 Journal of Investigative Dermatology (2017), Volume 137
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Atherogenic diet enhances ectopic mineralization in Abcc6 mice, a model

for pseudoxanthoma elasticum

D Wang1, J Zhao2, J Kingman3, J Uitto3 and Q Li3 1 Thomas Jefferson University, Philadel-
phia, PA, 2 TJU, The First Affiliated Hospital of Zhejiang Chinese Medical University,
Philadelphia, PA and 3 TJU, Philadelphia, PA
Pseudoxanthoma elasticum (PXE) is a multisystem heritable disorder caused by mutations in
the ABCC6 gene. The disease is characterized by ectopic mineralization of connective tissues,
including the skin, eyes and the arterial blood vessels. Previous studies have suggested that
cardiovascular complications in PXE are caused in part by premature atherosclerosis. To study
the effect of atherogenic diet on ectopic mineralization, we used Abcc6-/-mice as a pre-
clinical model of PXE. After 50-58 weeks feeding on atherogenic diet with high-fat, high-
sucrose, high-cholesterol and high-cholic acid, serum lipid profiles revealed a statistically
significant increase in total cholesterol and LDL/VLDL cholesterol levels in Abcc6-/- mice
compared to the same mice on control diet. Hypercholesterolemia was accompanied with
significantly increased lipid accumulation in the liver, a characteristic feature of hepatic
steatosis. Direct assay of calcium demonstrated significantly increased mineralization of the
muzzle skin containing the dermal sheath of vibrissae, a reliable biomarker of the ectopic
mineralization process in these mice. Oil Red O stains did not demonstrate presence of lipid
deposition at sites of ectopic mineralization in the skin, arterial blood vessels and eyes. These
observations suggest that challenge with atherogenic diet resulting in hypercholesterolemia
can accelerate ectopic mineralization in the Abcc6-/- mouse model, with clinical implications
for patients with PXE, a currently intractable disorder with considerable morbidity and
occasional mortality.
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A novel Abcc6 knockout rat model of PXE: Perfusion studies revealed the
critical role of liver in PXE

Q Li1, J Kingman1, K van de Wetering2, S Tannouri2, J Sundberg3 and J Uitto1 1 TJU, Phila-
delphia, PA, 2 Thomas Jefferson University, Philadelphia, PA and 3 The Jackson Laboratory,
Bar Harbor, ME
Pseudoxanthoma elasticum (PXE), a heritable multisystem ectopic mineralization disorder, is
caused by loss-of-function mutations in the ABCC6 gene primarily expressed in liver and
kidney. An open question with respect to the pathogenesis of PXE is whether lack of ABCC6
expression in liver or kidney underlies the pathology seen in peripheral tissues. In this study,
we generated Abcc6-/- rats devoid of ABCC6 expression using zinc finger nuclease technol-
ogy. An advantage of the rat model over the extensively studied mouse models is their larger
organ size which allows physiological studies, such as in vivo organ perfusions. Complete
necropsy of the homozygous Abcc6-/- rats revealed ectopic mineralization in the skin, eyes,
and arteries, features found in human PXE. The plasma PPi level was reduced (Abcc6-/- rats
leading to lowered PPi/Pi plasma ratio allowing ectopic mineralization to take place. In situ
liver and kidney perfusions were performed to determine the relative contribution of the liver
and kidneys to the PPi levels present in the circulation. Results demonstrated significantly
reduced PPi levels in both liver and kidney perfusates of Abcc6-/- rats, indicating the critical
role of ABCC6 expression in these organs in the generation of circulatory PPi. In addition, PPi
levels in the liver perfusates of wild type rats were 10-fold higher than that in the kidney
perfusates, indicating the critical role of hepatic ABCC6 in contributing to plasma PPi levels.
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Plasma PPi is the major, but not exclusive, cause of ectopic mineralization in
pseudoxanthoma elasticum

J Zhao1, J Kingman2, J Uitto2 and Q Li2 1 TJU, The First Affiliated Hospital of Zhejiang
Chinese Medical University, Philadelphia, PA and 2 TJU, Philadelphia, PA
Pseudoxanthoma elasticum (PXE), a prototype of heritable ectopic mineralization disorders,
affects the skin, eyes and the arterial blood vessels. PXE is caused by inactivating mutations in
the ABCC6 gene and the disease is characterized by calcium hydroxyapatite deposition on
connective tissues. It was recently discovered that absence of ABCC6-mediated ATP release
from the liver and consequently reduced plasma PPi levels underlie PXE. In this study, we
examined whether elevated circulating levels of PPi, a powerful mineralization inhibitor, is
the sole mechanism by which ABCC6 counteracts ectopic mineralization in PXE. Abcc6-/-

mice, a model of PXE, were crossed with transgenic mice with ubiquitous expression of
human ENPP1, an ectonucleotidase which generates PPi from ATP. We generated Abcc6-/--

mice either wild type or hemizygous for human ENPP1. The Enpp1asj mice, a model for
generalized arterial calcification of infancy caused by ENPP1 mutations, were also crossed
with human ENPP1 transgenic mice to compensate for the loss of the endogenous mouse
protein. Plasma levels of PPi and the degree of mineralization of connective tissue capsule of
vibrissae, a reliable biomarker of the mineralization process in these mice, were determined.
Overexpression of human ENPP1 in Enpp1asj mice normalized plasma PPi levels to that of
wild type mice, and consequently, completely prevented mineralization. In contrast, signif-
icantly reduced mineralization was noted in Abcc6-/- mice with overexpression of human
ENPP1, however, with small mineralization foci still evident despite increased plasma PPi
levels. These results suggest that PPi is the major mediator of connective tissue mineralization
in PXE, but there is a second, as-yet unknown, alternative mechanism other than PPi by which
ABCC6 prevents ectopic mineralization under physiologic conditions.
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Sex bias in response to an NRF2 inducer in a pachyonychia congenita model

ML Kerns1, J Hakim2, A Zieman2 and PA Coulombe3 1 Department of Dermatology, Johns
Hopkins University School of Medicine, Baltimore, MD, 2 Johns Hopkins Bloomberg School
of Public Health, Baltimore, MD and 3 Johns Hopkins University, Baltimore, MD
Background: Pachyonychia congenita (PC) is a genodermatosis typified by painful and
debilitating palmoplantar keratoderma (PPK). Mice genetically null for keratin 16 (Krt16), a
gene mutated in PC, develop PPK akin to that seen in PC. In male Krt16 null mice, oxidative
stress associated with impaired glutathione (GSH) synthesis and NRF2-dependent gene
expression precedes PPK onset, and the latter can be prevented by topical sulforaphane (SF)-
mediated activation of NRF2. Given that signaling via estrogen receptor (ER)-a and ER-b has
been shown to directly inhibit and activate NRF2-mediated transcription, respectively, we
tested whether SF treatment is also efficacious in female Krt16 null mice. Methods: We
treated female Krt16 null mice with topical SF alone and in combination with intraperitoneal
DPN, an ER-b agonist and NRF2 activator. We evaluated PPK onset, NRF2 activation, and
redox status using immunohistochemistry, RT-PCR, and GSH measurements. Results: Even
though depressed GSH levels, oxidative stress, and hypofunctional NRF2 occur in paw skin of
both sexes, treatment with SF completely fails to activate NRF2 and prevent PPK in female
Krt16 null mice. Studies reveal a temporal shift in PPK onset between Krt16 null males and
females, coinciding with differential onset of puberty and paralleled by sex-specific fluctu-
ations in glutathione levels in footpad epidermis. In contrast to SF alone, dual treatment with
SF and DPN successfully resulted in NRF2 activation and prevention of PPK formation in
female Krt16 null paws. Conclusions: A sex-independent effect of Krt16 on GSH synthesis
along with sex-specific fluctuations in redox balance contribute to the increased levels of
oxidative stress in the Krt16 null mouse model. Both components need to be addressed in the
development of a successful therapeutic intervention for PC and related conditions.
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Genome-wide association study identifies novel susceptibility loci for tanning
ability in Japanese population

K Shido1, K Kojima2, A Hozawa3, S Ogishima3, N Minegishi3, Y Kawai3, G Tamiya3, K
Tanno4, K Yamasaki1, S Aiba1, Y Suzuki3 and M Nagasaki3 1 Department of Dermatology,
Tohoku University, Sendai, Japan, 2 Tohoku Medical Megabank Organization (ToMMo),
Sendai, Japan, 3 ToMMo, Sendai, Japan and 4 School of Medicine, Iwate Medical Uni-
versity, Iwate, Japan
Genome-wide association studies (GWAS) in European population identified genes involved
in the melanogenesis pathway such as MC1R, TYR, OCA2, SLC24A5, MATP, and ASIP as
those associated with hair, eye and/or skin color. However, these studies could not identify
genes related to tanning ability. In this study, we tried to identify genes related to tanning
ability in Japanese population by a GWAS study using data from the Tohoku Medical Meg-
abank cohort study. Japanese skin type is classified based on an individual’s susceptibility to
sunburn and ability to tan: type I-III: type I, always burns, never tans; type II, moderately
burns, moderately tans; type III, never burns, always tans. Single nucleotide polymorphisms
(SNPs) were tested for association with 3 subjectively determined tanning abilities among
9,966 Japanese in Miyagi and Iwate prefectures. As a result, we identified two candidate
genes at genome-wide significance of at least less than 5 �10-8, chr15:28228553 C>T
(rs74653330) and chr15: 27951891 T>C (rs1800414) at 15q12-13 (OCA2 gene) and
chr9:16808172 C>G (rs10122901) at 9p22.3-22.2 (BNC2 gene). Two SNPs in the OCA2
genes, rs74653330, an OCA2 pathogenic allele, and rs1800414, a benign allele, have been
reported to be the causal variants for the skin color association in the Japanese population.
This study revealed that two SNPs of OCA2 and one located in a non-coding region of BNC2
gene, were closely linked with subjectively determined tanning ability in the Japanese
population.
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Identification of a novel mevalonate kinase missense mutation in a case of
disseminated superficial actinic porokeratosis

R Stone1, G Glinos2, A Giubellino2, M Tomic-Canic1 and M Miteva2 1 University of Miami,
Miami, FL and 2 Department of Dermatology and Cutaneous Surgery, University of Miami-
Miller School of Medicine, Miami, FL
Keratinocyte differentiation is a tightly controlled process that is essential for survival. The
mevalonate/isoprenoid biosynthesis pathway has a central role in protein isoprenylation as
well as in cholesterol synthesis by the epidermis, contributing to the processes of terminal
differentiation and barrier formation in the skin. Disseminated superficial actinic poroker-
atosis (DSAP) is the most common form of porokeratosis, a group of inherited keratinization
disorders characterized by lesions containing hyperkeratotic ridges that correlate histopath-
ologically with the presence of a cornoid lamella. Several causal DSAP mutations have
previously been identified in members of the mevalonate pathway, including mevalonate
kinase (MVK). In this study, a 50 year old woman with a 15-year history of non-pruritic 3-5
mm pink papules with scaly rims on her arms and legs presented to the clinic. The diagnosis
of DSAP was made based upon family history, characteristic clinical appearance of the le-
sions, and histologic findings on skin biopsy. Sanger sequencing of the MVK exons was
performed on genomic DNA extracted from a paraffin-embedded biopsy specimen. A novel
heterozygous missense mutation was identified in exon 5 (c.455:G>A), resulting in the
substitution of tyrosine for cysteine (p.C152Y) in a predicted functional domain of the MVK
enzyme. Impaired keratinocyte differentiation and apoptosis and defective sterol-mediated
barrier formation resulting from mevalonate pathway mutations can account for the clinical
DSAP phenotype.
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Novel therapeutic approach using cell-mediated IL-12 gene transfer with
adipose-derived mesenchymal stem cells for melanoma treatment

T Arita1, T Kishida2, N Katoh1, O Mazda3 and J Asai1 1 Dermatology, Kyoto Prefectural
University of Medicine, Kyoto, Japan, 2 Immunology, Kyoto Prefectural University of
Medicine, Kyoto, Japan and 3 Immunology, Kyoto Prefectural University of Medicine, Kyoto,
Japan
Recent studies have revealed that adipose-derived mesenchymal stem cells (AD-MSC) have
the property of migrating toward tumor site, and therefore, could act as a vehicle for an
antitumor gene therapy. IL-12 is one of the most potent cytokines having strong anti-tumor
effects, however, systemic application is problematic due to its toxicity. Efficient local
administration of IL-12 is thought to be promising and desirable approach to reduce its
toxicity. The purpose of this study is to engineer IL-12 overexpressing AD-MSC and to eval-
uate therapeutic potential to melanoma. IL-12 overexpressing AD-MSC was generated with
gene transfer using a retroviral vector. Successful transduction of the IL-12 in AD-MSC was
confirmed by PCR and ELISA. Migration capacity and efficacy of treatment are under
consideration by further experiments with melanoma mouse model. These data suggest that
AD-MSC mediated gene delivery shows therapeutic potential for the treatment of melanoma.
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A case of recessive dystrophic epidermolysis bullosa with a novel
c.6885_6898del14 mutation

S Shinkukma1, T Masunaga2, S Miyawaki2, S Takashima1, T Nomura1, Y Fujita1, H Naka-
mura1 and H Shimizu1 1 Department of Dermatology, Hokkaido University Graduate School
of Medicine, Sapporo, Hokkaido, Japan and 2 Department of Dermatology, Ehime Uni-
versity, Ehime, Japan
Recessive dystrophic epidermolysis bullosa (RDEB), an inherited blistering skin disorder, is
caused by mutations in the COL7A1 gene encoding type VII collagen (COL7). Gene analysis
in RDEB has so far disclosed certain genotype-phenotype correlations, and, therefore, it is
important to understand the molecular mechanism of each mutation. A 2-day-old girl was
referred to our department with extensive blistering and erosions on the whole body.
Immunofluorescence mapping showed that COL7 at the dermal-epidermal junction was
markedly reduced. Transmission electron microscopy showed clefts within the sublamina
densa region and a few thin, poorly formed anchoring fibrils. These results led us to diagnose
RDEB, generalized severe. Direct sequencing analysis revealed that the patient was com-
pound heterozygous for the mutations, c.6573+1G>C and c.6885_6898del14.
c.6573+1G>C is a well-known splice site mutation, resulting in aberrant splicing leading to a
frameshift. On the other hand, pathogenic mechanism of the novel mutation
(c.6885_6898del14) which is located at exon-intron boundary region is unclear. To identify
the molecular mechanism of the mutation, we performed reverse transcriptase-PCR and
sequencing of cDNA from fibroblasts that showed two splicing variants leading to a frameshift
and a downstream premature termination codon.
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Understanding mechanisms that govern premature termination codon
read-through in human skin diseases

VAtanasova1, Q Jiang1, J Uitto2 and A South2 1 Thomas Jefferson University, Philadelphia, PA
and 2 TJU, Philadelphia, PA
Up to 30% of mutant alleles contributing to genetic diseases harbor a premature termination
codon (PTC). As result there is lack of functional protein synthesized and this often leads to
severe clinical consequences, as is the case with recessive dystrophic epidermolysis bullosa
(RDEB) where approximately 43% of patients harbor PTC mutations in COL7A1. RDEB is a
rare genetic skin disease characterized by trauma induced skin blistering and extra-cutaneous
complications. The aim of this study is to understand mechanisms determining endogenous
and pharmacologically enhanced read-through of PTC mutations in RDEB patient derived
skin cells. Unraveling the mechanisms which determine and allow for read-through induced
protein synthesis would be a valuable tool in designing therapies for genetic diseases caused
by PTC mutations. We evaluated two compounds which were shown to induce read-through
e amlexanox and gentamicin e in RDEB patient skin cells harboring PTCs. We show by
Western blotting that increase in full length type VII collagen is only evident in cells which
initially exhibit endogenous read-through, detected as trace amount of protein. These data
suggest that endogenous read-through, even at low level, is a pre-requisite for amlexanox or
gentamicin induced read-through of PTCs. Furthermore, the data show that efficiency of read-
through protein synthesis correlates with increased phosphorylation of up-frameshift protein 1
(UPF1). UPF1 is an ATP driven RNA helicase critical for initiation of non-sense mediated
mRNA decay (NMD). Read-through efficiency also correlated with an increase in PTC con-
taining transcripts after treatment. This study is the first to elucidate mechanisms that govern
read-through of PTC in human skin cells and forms the basis for development of future
therapeutic approaches for genetic diseases caused by PTC mutations.
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Reciprocal regulation of lysyl hydroxylase 3 and type VII collagen secretion:
Pathomechanistic link in recessive dystrophic epidermolysis bullosa

M Farshchian1, J Salas Alanis2 and A South3 1 Thomas Jefferson University, Philadelphia, PA,
2 RDEB SCC Sequencing Consortium, Monterrey, Mexico and 3 TJU, Philadelphia, PA
We previously showed that the collagen modifying enzyme, lysyl hydroxylase 3 (LH3)
localized to the basement membrane and is reduced in recessive dystrophic epidermolysis
bullosa (RDEB) patient skin. RDEB is caused by loss of function mutations in COL7A1, the
gene encoding type VII collagen (C7), and is characterized by trauma induced skin and
mucosal membrane blistering. LH3 is the only lysyl hydroxylase (LH) to be secreted and is the
only LH capable of attaching carbohydrates to hydroxylysine residues of collagen. However,
the exact role of extracellular LH3 remains unclear. The aim of this study was to understand
the relationship between C7 and LH3 expression and to determine the impact of reduced LH3
in RDEB patient skin. We used retroviral overexpression and siRNA knockdown of both C7
and LH3 in primary epidermal keratinocytes and fibroblasts. Western blot analysis and
immunofluorescence staining revealed less LH3 in RDEB cells compared to normal cells
(average fold-change 0.4). Overexpression of LH3 in normal and RDEB fibroblasts markedly
elevated LH3 secretion (average fold-change 14.4 and 36.2) but only slightly increased the
intracellular level of LH3 (average fold-change 2.2 and 1.3). Overexpression of C7 increased
secretion of LH3 in both normal and RDEB fibroblasts (average fold-change 3.0 and 4.6). In
addition, C7 knockdown resulted in a significant reduction in LH3 expression (fold-change
0.2). Interestingly LH3 overexpression increased C7 expression in normal fibroblasts (fold-
change 20). Taken together these data demonstrate that changes in LH3 levels greatly impact
LH3 secretion and that LH3 and C7 exhibit reciprocal regulation of expression and secretion.
Given that reduction in LH3 secretion has a negative effect on extracellular matrix produc-
tion, LH3 may represent a novel therapeutic target in RDEB.
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Disease-targeted next generation sequencing identifies mutations in patients
with epidermolysis bullosa

A Saeidian1, L Youssefian1, H Vahidnezhad2, S Zeinali3, M Daneshpazhooh4, M Hamid5, A
Ertel1, P Fortina1 and J Uitto1 1 TJU, Philadelphia, PA, 2 TJU, Pasteur Institute, Philadelphia,
PA, 3 Pasteur Institute, Tehran, Iran, 4 TUMS, Tehran, Iran and 5 Pasteur Institute of Iran,
Tehran, Iran
Epidermolysis bullosa (EB) comprises a phenotypically and genotypically heterogeneous
group of blistering disorders with the clinical hallmark of skin and mucosal fragility. The lack
of definitive clinical findings suggestive of a candidate gene for molecular diagnosis of EB
necessitated in the past a skin biopsy for electron microscopy and/or immune-epitope
mapping as a screening method before formal mutational analysis. However, the antigen
mapping is a complicated and demanding technique in terms of expertise and cost and is
restricted to a few referral EB centers. To circumvent these problems, we developed an EB-
targeted next generation sequencing panel consisting of 21 genes, including CD151, CDSN,
CHST8, COL17A1, COL7A1, DSP, DST, EXPH5, FERMT1, ITGA3, ITGA6, ITGB4, JUP, KRT5,
KRT14, LAMA3, LAMB3, LAMC2, PKP1, PLEC and TGM5 (18 genes reported to be causative
for EB and 3 genes causing skin fragility disorders in the differential diagnosis). A total of 94
patients with clinical diagnosis of EB were sequenced. In 54 out of 94 families (detection rate
of 57.5%) pathogenic variants were found in 10 different EB associated genes. Most common
EB mutated genes in our Iranian cohort were COL7A1, COL17A1, LAMB3, KRT14 (17%,
14%, 7.5% and 6.5% of all EB cases, respectively) and collectively they comprise about 45%
of mutated genes. A previously unreported splicing junction mutation, the second pathogenic
variant in CD151, was disclosed in a patient with pretibial EB and nephropathy. The other 5
disclosed mutations were located in LAMA3, LAMC2, PLEC, FERMT1 and EXPH5. In
conclusion, we developed a disease-targeted NGS approach which is rapid, minimally
invasive, and cost effective in identifying mutations in EB patients.
www.jidonline.org S87

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.524&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.525&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.526&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.527&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.528&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.529&domain=pdf
http://www.jidonline.org


ABSTRACTS | Genetic Disease, Gene Regulation and Gene Therapy
510

Unravelling the pathophysiology of PXE: Insights into ABCC6-mediated
cellular ATP release

K van de Wetering1, W van Leeuwen2, S Donnelly1 and J Uitto3 1 Thomas Jefferson Uni-
versity, Philadelphia, PA, 2 The Netherlands Cancer Institute, Amsterdam, Netherlands and
3 TJU, Philadelphia, PA
Pseudoxanthoma elasticum (PXE) is an autosomal recessive disease characterized by pro-
gressive ectopic mineralization of the skin, eyes and arteries. Inactivating mutations in the
gene encoding the hepatic efflux transporter ABCC6 underlie PXE. For long it was unknown
why the absence of an efflux transporter in hepatocytes results in peripheral soft tissue
calcification. We have recently demonstrated that ABCC6 is involved in the release of
nucleoside triphosphates (NTPs), predominantly ATP, from hepatocytes. Outside the hepa-
tocytes, but still within the vasculature of the liver, the ectonucleotidase ENPP1 converts the
released ATP into AMP and inorganic pyrophosphate (PPi), a crucial inhibitor of soft tissue
calcification. ABCC6 is responsible for the bulk of all PPi present in the blood circulation. PXE
patients therefore have plasma PPi concentrations that are only 30-40% of those found in
healthy individuals. These data now explain why absence of ABCC6 in the liver results in the
calcification of soft peripheral tissues. Our data firmly link ABCC6 to the release of ATP from
(liver) cells. This is an unusual function for an ABC transporter like ABCC6: Most ABC
transporters use the energy released by intracellular ATP hydrolysis to transport specific
substrates across membranes, often against steep concentration gradients. Several ABC pro-
teins have been shown to transport cyclic nucleotides and nucleoside analogues, but not ATP.
It is currently unclear how ABCC6 mediates NTP release, but we have developed a robust
assay to follow ABCC6-mediated ATP release from cells in real time a process with intriguing
(electrophysiological) aspects.
S88 Journal of Investigative Dermatology (2017), Volume 137
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Autosomal recessive congenital ichthyosis: CERS3 mutations identified by a
next generation sequencing array targeting ichthyosis genes

J Uitto1, L Youssefian1, H Vahidnezhad2, A Saeidian1, S Sotoudeh3, N Aghazadeh4, M
Daneshpazhooh3, H Mahmoudi3, A Ertel1, P Fortina1, K Kamyab-Hesari3 and S Zeinali5 1
TJU, Philadelphia, PA, 2 TJU, Pasteur Institute, Philadelphia, PA, 3 TUMS, Tehran, Iran, 4
TUMS, Iran and 5 Pasteur Institute, Tehran, Iran
There are 38 mutant genes known to be associated with the ichthyosis phenotypes, and
autosomal recessive congenital ichthyosis (ARCI) is a specific subgroup caused by mutations
in 9 different genes. Mutations in some of these genes, as for example TGM1, are relatively
common while mutations in other genes are rare, including CERS3 reported previously only
in 2families. We have developed a next generation sequencing (NGS) array that incorporates
38 ichthyosis associated genes. We applied this sequencing array to DNA from 92 ichthyosis
families with high prevalence of consanguinity, and identified 5 distinct mutations in CERS3.
The affected family members demonstrated collodion membrane at birth, fine generalized
scaling, hyperlinearity of the palms and soles, and ectropion. These mutations in each family
co-segregated with the ichthyosis phenotype, the clinically unaffected parents being het-
erozygous carriers. None of these mutations have been reported previously, and were absent
in 119,654 alleles in a control population. CERS3 encodes ceramide synthase 3, an enzyme
critical for synthesis of very long-chain ceramides in the epidermis. Loss of this enzyme ac-
tivity perturbs terminal differentiation of keratinocytes leading to impaired epidermal barrier
function. Thus, application of a NGS array targeting 38 ichthyosis associated genes allowed
us to identify novel mutations in CERS3. All families demonstrated consanguinity which
clearly impacts on the types of mutations, CERS3 mutations so far described being homo-
zygous. The presence of specific mutations in Iranian families will provide the basis to identify
carriers in extended families allowing appropriate genetic counseling.
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Determining the genetic basis of epidermolysis bullosa symptoms through
genotype-phenotype associations and NGS

I Fuentes1, M Yubero1, C Fuentes1, M Mc Nab1, S Krämer2, A Kantor3, F Mellado3, A Klau-
segger4, J Bauer5, R Cornwall6 and F Palisson1 1 DEBRA Chile, Santiago, Chile, 2 Uni-
versidad de Chile, Santiago, Chile, 3 FOLA, Santiago, Chile, 4 EBHouse Austria, Salzburg,
Austria, 5 EBHouse Austria, Salzburg, Austria and 6 Cincinnati Children’s Hospital, Cin-
cinnati, OH
Among rare diseases, one of the most dramatic examples is Epidermolysis bullosa (EB), due to
the extreme skin fragility these patients have. This disorder its characterized by its large ge-
netic and clinical heterogeneity, caused by mutations in 18 genes and resulting in more than
30 different clinical subtypes, which enormously difficult its diagnosis and prognosis specially
at the neonatal period where they all look very similar. We hypothesize there is a genetic
basis for some-if not all-phenotypic variation observed in these patients. In this study, we have
used next generation sequencing (NGS) technologies together with a high quality, detailed
and extensive clinical evaluation to explore into the genetic basis of EB symptoms. Our
cohort expanded to more than 100 Chilean patients from all 4 EB types, and clinical eval-
uations in 4 different health specialty areas: dermatology, pediatrics, ophthalmology and
dentistry. Results from the first two years of the project have already demonstrated population-
specific genetic variation with clinical significance. Furthermore, preliminary associations
have shown a significant increase of eye involvement and hand deformity severity in patients
with specific mutations in the COL7A1 gene. Finally, these results will be collected as a
comprehensive genotype-phenotype database that will be available for clinicians all over the
world, helping them for making a correct diagnosis, deciding how to treat and counsel pa-
tients and giving EB patients the chance to aim for a personalized treatment in the future.
513

GNA14 somatic mutation causes congenital and sporadic vascular tumors by
MAPK activation

Y Lim1, A Bacchiocchi1, J Qiu1, A Bruckner2, L Bercovitch3, D Narayan1, J McNiff1, C Ko1, L
Robinson-Bostom3, R Antaya1, R Halaban1 and K Choate4 1 Yale School of Medicine, New
Haven, CT, 2 University of Colorado Denver, Aurora, CO, 3 Warren Alpert Medical School,
Providence, RI and 4 Yale Sch of Med, New Haven, CT
Vascular tumors are among the most common neoplasms in infants and children, with up to
10% of newborns presenting with or developing lesions within the first 3 months of life. Most
are benign infantile hemangiomas that spontaneously regress; others include tufted angiomas
(TA), kaposiform hemangioendotheliomas (KHE), and lobular capillary hemangiomas (LCH).
Some are locally invasive and unresponsive to pharmacologic intervention, and can rarely be
associated with the Kasabach-Merritt syndrome, a potentially fatal consumptive thrombo-
cytopenia and coagulopathy. Recently, activating mutations in H-, K-, NRAS, BRAF, GNAQ,
and GNA11 were found to cause certain types of childhood vascular tumors, and we now
identify recurrent somatic activating mutations in GNA14 by whole exome and targeted
sequencing. We found somatic GNA14 p.Q205L mutation in one TA, KHE, and LCH, and
GNA11 p.R183C mutation in two LCH. GNA14 mutation has not been previously associated
with human disease. We examined pathobiology via expression of mutant GNA14 and
GNA11 in primary human endothelial cells and melanocytes, and found these mutations
induce changes in cellular morphology and render cells growth factor independent by
upregulating the MAPK pathway. Our findings identify GNA14 mutation as a novel cause of
childhood vascular tumors, offer insight into mechanisms of oncogenic transformation by
Gaq family mutations, and suggest inhibition of the MAPK pathway as a potential therapeutic
target for childhood vascular lesions unresponsive to conventional therapy.
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Somatic mutations in nevus comedonicus identify nek9 as a determinant of
follicular keratinocyte cell fate

J Levinsohn1, J Sugarman2, J McNiff1, I Freiden2, R Antaya1 and K Choate3 1 Yale School of
Medicine, New Haven, CT, 2 University of California San Francisco, San Francisco, CA and
3 Yale Sch of Med, New Haven, CT
Genetic study of rare disorders permits discovery of genes with critical biologic importance
and potential therapeutic relevance in common disease. We employed whole exome
sequencing (WES) to study nevus comedonicus, which features Blaschko-linear stripes of
comedones and inflammatory acne cysts. In paired WES of affected tissue and blood in 4 NC
subjects, we identified somatic mutations in NEK9, including one patient with nevus com-
edonicus syndrome who presented with widespread skin lesions and cataracts. Each mutation
affects highly conserved residues within the kinase or RCC1 domains of NEK9. We further
found these mutations to increase phosphorylation at Thr210, a hallmark of NEK9 kinase
activation, indicating gain-of-function. Examination of lesional tissue found loss of canonical
follicular markers, and expansion of the keratin 15 expressing cell population in lesional
follicles and cysts with paradoxical expression of interfollicular epidermis markers including
keratin 10. While interfollicular and follicular keratinocytes differentiate in distinct patterns,
but the factors governing their unique trajectories are not fully understood. Our findings in
NC identify NEK9 as a novel regulator of keratinocyte cell fate.
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Mutations in KLHL24 add to the molecular heterogeneity of epidermolysis
bullosa simplex

JYW Lee1, L Liu2, C Hsu3, S Aristodemou2, L Ozoemena2, M Ogboli4, C Moss4, AE Martinez5,
JE Mellerio5 and J McGrath6 1 King’s College London, United Kingdom, 2 Viapath, London,
United Kingdom, 3 National Cheng Kung University Hospital, Tainan, China, 4 Birmingham
Children’s Hospital, Birmingham, United Kingdom, 5 Great Ormond Street Hospital, Lon-
don, United Kingdom and 6 RDEB SCC Sequencing Consortium, London, England, United
Kingdom
Epidermolysis bullosa simplex (EBS) is genetically heterogeneous with mutations in 11
different genes. Recently, one more gene, KLHL24, has been added with mutations in 19
individuals all affecting the methionine initiation codon. KLHL24 forms part of a ubiquitin-
ligase complex, with mutations resulting in a stable truncated protein that promotes excessive
ubiquitination and degradation of keratin 14. Within our DNA archive at the UK Diagnostic
EB Laboratory, there are 183 EBS cases for which no mutation has been identified (w20% of
all EBS referrals). Within this cohort, we identified 7 cases (6 families) with 4 different het-
erozygous mutations in KLHL24, all in the first methionine codon, including a new change
(c.1A>T). The phenotype comprised quite marked birth trauma e especially on the lower
legs, but which healed quickly with some atrophic scarring although generalized blistering
persisted throughout childhood. Nail defects and oral ulceration were common and transient
milia occurred. With age, blistering severity tended to lessen. Skin immunohistochemistry
showed normal intensity keratin 14 immunolabeling but ultrastructurally basal keratinocytes
were pale with a paucity of intermediate filaments, and numerous autophagosomes and
autolysosomes were noted in basal cells. Our study underscores the impact of KLHL24
mutations in expanding the clinicopathologic and molecular basis of EBS and demonstrates
skin pathology consistent with dysregulation of autoubiquitination underpinning a new
mechanism in inherited skin fragility.
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Functional annotation of genes underlying hair disorders

R Severin and L Petukhova Columbia University, NY, NY
In an age of precision medicine and personalized diagnoses, as we are faced with interpreting
the genome sequences of patients, it becomes critical to understand both the spectrum of
genes that could be contributing to a particular clinical presentation, and the pathways
mediating genetic effects. Gene mapping in humans and animal models has identified
hundreds of genes that underlie hair disorders, affecting the hair cycle, hair follicle density,
and hair fiber length, texture or pigmentation, among other characteristics. Here, we
compiled a list of 489 hair disorder genes reported in the literature and/or public databases
and performed functional annotations. Gene ontology enrichment identified 545 pathways
significantly enriched by 479 of these genes. Surprisingly, 128 of these genes are annotated to
influence development of a tissue or organ other than skin, including brain, heart, lung,
skeletal and reproductive organs, among others; 27 genes are annotated to play a role in drug
response; and 26 genes are involved in various cellular metabolic processes. Pathway analysis
identified 85 functional pathways significantly enriched by 184 of the 489 genes. Of interest,
87 of these genes fall within one or more cancer pathways, including not only melanoma and
basal cell carcinoma, but also glioma and prostate, pancreatic, thyroid, lung, endometrial,
and colorectal cancers, among others; 57 genes enrich at least one of 12 pathogen response
pathways; 18 genes are active in signaling pathways regulating stem cell pluripotency. A total
of 26 significantly enriched pathways involve cellular signaling, including PI3K-Akt, MAPK,
Ras, Rap1, adipocytokine, thyroid hormone, NF-kappaB, ErbB, FoxO, Hippo, sphingolipid,
Wnt, Hedgehog, EGF, and neurotrophin among others. Importantly, disease genes that share
GO annotations or fall within the same pathway have more similar phenotypic consequences
than genes that do not. Our work in functionally annotating genes underlying hair disorders
provides a valuable resource for both the research and clinical communities embarking on
precision medicine initiatives for skin and hair disorders.
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Disseminated disease despite low mutant allele fractions: The variable
phenotype of mosaic tuberous sclerosis complex

N Nathan1, L Hamieh2, M Tyburczy2, J Wang1, O Oyerinde3, J Moss3, D Kwiatkowski2 and T
Darling1 1 Uniformed Services University, Bethesda, MD, 2 Brigham and Women’s Hospital,
Boston, MA and 3 Cardiovascular and Pulmonary Branch, National Heart, Lung, and Blood
Institute, NIH, Bethesda, MD
Mosaicism has been suggested to explain tuberous sclerosis complex (TSC) manifesting as
unilateral angiofibromas or as mild disease and no mutation identified using standard genetic
testing. To identify mosaicism and its phenotypic spectrum in TSC, we performed next gen-
eration sequencing (NGS) on DNA isolated from TSC skin tumors, including angiofibromas,
ungual fibromas, shagreen patch, oral fibroma, and fibrous cephalic plaque. Mosaicism was
identified in 17/30 patients, first by identification of mutations in TSC2 in DNA from 28 skin
tumors from the 17 patients, of which 16 had two mutations consistent with Knudson’s two-
hit hypothesis. The mutant allele fractions in whole tumors or cultured tumor cells ranged
from 1 to 54%. A shared mutation in TSC2 was identified in every case where more than one
tumor was studied from a single patient. The median mutant allele fraction was 5% in blood
samples (range 0-19, n¼11) and 1.4% in other control tissues (range 0-13, n¼13), well below
the 50% allelic fraction expected for germline mutations. Examination of these mosaic adult
women with TSC revealed that 4 had unilateral or asymmetric angiofibromas, 3 had fewer
than 20 angiofibromas, and 10 had numerous bilateral facial angiofibromas. Overall these
results show that: 1) analysis of DNA from whole skin tumors or cultured tumor cells enables
identification of low-level mosaicism using NGS, and 2) the phenotype of mosaic TSC pa-
tients varies from those with unilateral angiofibromas and mild disease to those with a
disseminated phenotype that may be indistinguishable from those with germline mutations.
518

ATAC-seq analysis of chromatin accessibility in skin-homing T cells

1 1 2 3 4 1
Z Zhang , A Tsoi , J Kitzman , RP Nair , P Stuart and J Elder 1 Dept. of Dermatology, U.of
Michigan, Ann Arbor, MI, 2 Dept. of Human Genetics, U. of Michigan, Ann Arbor, MI, 3
University of Michigan, Ann Arbor, MI and 4 Dept. of Dermatology, Univ. of Michigan, Ann
Arbor, MI
Genome-wide association studies (GWAS) of psoriasis have identified 84 psoriasis suscepti-
bility loci. Most of the genetic signals do not alter protein structure, but instead are regulatory
in nature. Functional annotation of these GWAS hits demonstrated that psoriasis genetic
signals are enriched in regulatory elements from different T cells (CD8+ and CD4+ T-cells
including Th0, Th1, and Th17). Based on these findings, we developed a protocol for isolation
of skin-homing T-cells from PBMC, based on the presence of cutaneous lymphocyte-asso-
ciated antigen (CLA). In order to understand the regulatory significance of psoriasis genetic
signals, we performed genomewide analysis of open chromatin regions (OCR) using Assay for
Transposase-Accessible Chromatin and sequencing (ATAC-seq) (Nat Methods 10:1213). OCR
sequence reads, which suggest the location of regulatory elements, were processed and
mapped using UCSC genome tracks. Meanwhile, both non-skin-homing and skin-homing T
cells were activated by anti-CD3/CD28 to model the immune response. Indicative of cell type
specificity, the CD4 and CD8 gene loci were selectively accessible in CD4 and CD8 T-cells,
respectively, with the OCRs closely matching patterns present in UCSC ENCODE DNaseeseq
tracks. Compared with unstimulated skin-homing T cells, 24-hour stimulated skin-homing T
cells exhibited increased chromatin accessibility across the activation marker gene CD69 as
well as the FUT7 gene, which encodes the fucosyltransferase 7 that is specific for skin homing
T-cells. By expanding our sample to w150 individuals (normal and psoriatic), and by
determining the genome-wide overlay of GWAS, ATAC-seq, and global transcriptome data,
we will elucidate how the regulomes of psoriasis-relevant immunocytes are perturbed by
psoriasis-associated genetic variation.
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Phase I/IIa clinical trial for recessive dystrophic epidermolysis bullosa using
genetically corrected autologous keratinocytes

Z Siprashvili1, N Nguyen2, E Gorell2, K Loutit2, Y Dutt-Singkh3, J Nazaroff3, P Khuu1,
L Furukawa2, H Lorenz2, T Leung4, D Keene5, K Rieger2, PA Khavari6, A Lane2, JY Tang3 and
M Marinkovich1 1 Stanford University School of Medicine, Stanford, CA, 2 Stanford U,
Stanford, CA, 3 Stanford University, Stanford, CA, 4 UPEN, Philadelphia, PA, 5 Shriners
Hospital for Children, Portland, OR and 6 Stanford University School of Medicine; VA Palo
Alto, Stanford, CA
Recessive Dystrophic Epidermolysis Bullosa (RDEB) is an inherited genetic skin disorder
caused by mutations in the COL7A1 gene encoding type VII collagen (C7). We report the
results of the ongoing Phase I/IIa clinical trial of ex vivo gene therapy for the treatment of
severe RDEB. 6 adult subjects (mean age 26) enrolled in this trial carried various heterozygous
COL7A1mutations resulting in expression of only truncated C7 protein and displayed absent,
or sparse rudimentary anchoring fibrils (AF) by EM. Autologous RDEB keratinocytes isolated
from skin biopsies were transduced with GMP grade retrovirus carrying full-length COL7A1.
6 w35cm2 autologous epidermal sheets were grafted onto chronic wounds that were un-
healed for a mean of 8.5 years. The primary endpoint is to evaluate wound healing compared
to untreated wound. Secondary endpoints included expression of C7 and restoration of AF at
3 and 6 months. No serious adverse events were reported, and no replication competent virus
detected for up to 3 years. At 3 months, 94% (27/36 grafts), at 6 months, 67% (16/24 grafts)
and at 12 months 50% (12/24 grafts) showed significant wound healing defined as > 75%
healing compared with baseline. C7 expression and morphologically normal NC2 reactive AF
were demonstrated at the BMZ of graft biopsies for up to 2 years however expression grad-
ually diminished over time. These data demonstrate that COL7A1 ex-vivo gene transfer has a
favorable safety profile and wound healing efficacy thus highlighting the potential of cell
based therapy in RDEB patients.
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High resolution transcriptome profiling identifies gene expression signatures
unique to normal human keratinocytes, dermal fibroblasts, and endothelial
cells

MA Beamer1, WR Swindell2, L Tsoi1, P Tsou1, Y Li3, MK Sarkar1, X Xing1, Y Liang1, GJ Fisher4

and JE Gudjonsson1 1 University of Michigan, Ann Arbor, MI, 2 Ohio University, Athens,
OH, 3 Department of Dermatology, University of Michigan, Ann arbor, MI and 4 Depart-
ment of Dermatology, University of Michigan, Ann Arbor, MI
The majority of skin is composed of three major cell types: keratinocytes (KC), fibroblasts (FB) and
endothelial cells (EC). These account for the majority of RNA from healthy human skin, but no
study has used RNA-seq to evaluate the gene expression signature unique to each cell type. To
address this, we grew out these three major cell constituents from human skin (KC, FB, EC, n¼3-4
each) and performed high-resolution RNA-seq profiling. Using a threshold of 2-fold change and
FDR of < 0.1, 1892 genes were increased and 1673 were decreased in KC vs FB+EC. Increased
genes in KCs included SERPINB3 and -B13 (26377- and 25906-fold, p¼1.8E-80 and p¼1.6E-73
respectively). Enriched gene-ontology (GO) categories included epidermis development (p¼6.1E-
30), peptide cross-linking (p¼2E-21), and retinol metabolism (p¼0.001). In contrast FB had 1376
increased and 1017 decreased genes compared to KC+EC. Increased genes included the collagen
genes COL8A2 and COL10A1 (69- and 73-fold, p¼1.5E-19 and p¼2.9E-14 respectively). GO
categories enriched and unique to FBs included collagen fibril organization (p¼1.8E-11),
appendage development (p¼1.7E-08), and cell-matrix adhesion (5.3E-6). Finally, ECs had 1468
increased and 1439 decreased genes compared to KC+FB. Increased genes included ANGPT2
(1760-fold, p¼6.6E-42). GO categories enriched in ECs included intracellular signaling cascade
(p-1.1R-9), regulation of angiogenesis (p¼1.4E-6), and protein kinase cascade p¼1.9E-04). 10038
genes were expressed by all three cell types (KC, FB and EC). GO categories enriched included
cellular housekeeping functions such as translation (p¼5.4E-75) and generation of precursor
metabolites (p¼4.9E-30). Our data show that cells extracted and grown from skinmaintain tissue-
specific transcriptomic features. These data can guide functional studies and deconvolute
expression patterns of tissues into cell type-specific components.
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Genome-wide single nucleotide polymorphism-based autozygosity mapping
facilitates identification of mutations in consanguineous families with
epidermolysis bullosa

M Zahabiyon1, H Vahidnezhad2, L Youssefian1, A Saeidian1, S Zeinali3, S Sotoudeh4, N
Mozafari4, J Bradfield5, C Kim5, H Hakonarson5 and J Uitto1 1 TJU, Philadelphia, PA, 2 TJU,
Pasteur Institute, Philadelphia, PA, 3 Pasteur Institute, Tehran, Iran, 4 TUMS, Tehran, Iran
and 5 CHOP, Philadelphia, PA
Epidermolysis bullosa (EB), is phenotypically heterogeneous and known to be caused by
mutations in as many as 18 genes with autosomal dominant or recessive inheritance. Iden-
tification of specific genes is critical for molecular confirmation of the clinical diagnosis and
allows precise subclassificationwith prognostic implications. In this study, we have ascer-
tained an Iranian cohort of 46 consanguineous EB families of unknown subtype. To find the
appropriate candidate genes for sequencing by the next generation sequencing panel or
Sanger sequencing, we applied autozygosity mapping with genome-wide single nucleotide
polymorphism (SNP) array consisting of 550,000 markers and by locus specific short tandem
repeat (STR) markers of nine most common EB related genes in Iranian population. The
families affected by an unknown subtype of EB were subjected to autozygosity mapping
which suggested candidate genes in 43 probands. Among the 46 families, mutations were
disclosed in 40 of them, 39 being homozygous. Among the 35 distinct mutations identified in
8 different genes, 19 were previously unreported. Inability to find candidate genes by ho-
mozygosity mapping in 3 families was due to the presence of compound heterozygous
mutations or due to filtering out the homozygosity blocks at 2 Mb. Collectively, genome-wide
SNP-based autozygosity mapping facilitates identification of candidate genes in EB families.
The specific mutation information forms the platform for prenatal testing and preimplantation
genetic diagnosis, as well as for development of allele-specific therapies in the realm of
precision medicine for this group of currently intractable disorders.
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Integrative analysis of gene expression data and rare copy number variants in
alopecia areata

L Petukhova1, AV Patel2, R Severin1, L Bian1, M Verbitsky1, S Sanna-Cherchi1, J Cerise1, A
Jabbari2 and AM Christiano3 1 Columbia University, NY, NY, 2 Columbia University, New
York, NY and 3 Columbia University-Departments of Dermatology and Genetics and
Development, Institute of Human Nutrition, New York, NY
In gene expression (GE) studies, hundreds or thousands of genes with dynamic expression
patterns are identified, albeit with no straightforward method for establishing causal order. For
example, some identified transcripts will exhibit differential expression only as a conse-
quence of disease, and therefore not be drivers of disease (i.e suitable drug targets). Copy
number variants (CNVs) influence expression levels of transcripts, either limiting (via de-
letions) or amplifying (via duplications) GE levels. We postulate that if the expression level of
a gene drives disease, it will be identified in both GE and CNV studies. Our alopecia areata
(AA) GE data was previously analyzed to identify a signature composed of 1663 genes. In this
study, we analyzed CNVs in an independent cohort of 758 AA patients and 21,575 unrelated
controls, and computationally integrated this data with our AA GE data. We identified 2423
CNVs in AA patients that span one or more genes, potentially affecting the expression of 4083
protein coding genes. We found 169 genes that were i) impacted by a copy number alter-
ation; and ii) present in our AA GE signature with iii) a consistent direction of effect across
experiments. By excluding genes that fell within a CNV present in one or more controls, we
identified 28 genes in total; 14 of which are downregulated in our AA GE signature and
present in a loss-of-copy CNV exclusive to AA patients; and 14 of which are upregulated in
the AA GE signature and present in a gain-of-copy CNV exclusive to AA patients. Five genes
were implicated by CNVs present in two or more patients, and surprisingly, the most
frequently deleted gene, ATG4B, encodes a member of the autophagin protein family, further
supporting our GWAS evidence for an etiological role of autophagy in AA.
S90 Journal of Investigative Dermatology (2017), Volume 137
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Disease-targeted next generation sequencing identifies mutations in
consanguineous families with phenotypic spectrum of ichthyoses

H Vahidnezhad1, L Youssefian2, A Saeidian2, S Zeinali3, S Sotoudeh4, H Mahmoudi4,
P Mansouri4, M Daneshpazhooh4, P Fortina2 and J Uitto2 1 TJU, Pasteur Institute, Philadelphia,
PA, 2 TJU, Philadelphia, PA, 3 Pasteur Institute, Tehran, Iran and 4 TUMS, Tehran, Iran
At least 38 different genes have been associated with the ichthyotic phenotypes. To ascertain
the mutation landscape of ichthyosis in Iran, a country with high prevalence of consan-
guineous marriages, we have developed an ichthyoses-targeted next generation sequencing
(NGS) array consisting of 38 genes, and we sequenced 92 patients with clinical diagnosis of
either autosomal recessive congenital ichthyosis (ARCI) or a syndromic form of ichthyosis. In
63 out 92 families (69% detection rate) pathogenic variants were disclosed: 48 families were
found to have mutations in 8 ARCI-associated genes: (ABCA12: 8%; ALOX12B:10%,
ALOXE3:4%, CERS3:10%, CYP4F: 22%, NIPAL4: 2%, PNPLA1: 26%, TGM1: 30%). Except
in one family with compound heterozygosity for ALOX12B, all ARCI families had homozy-
gous recessive mutations. 15 families were found to have mutations in 7 genes associated
with syndromic ichthyosis: Chanarin-Dorfman (ABHD5 mutations, 3 families), Sjogren-
Larsson (ALDH3A2 mutation, 1 family), neonatal ichthyosis and sclerosing cholangitis
(NISCH) (CLDN1 mutation, 1 family), chondrodysplasia punctata, X-linked dominant (EBP
mutation, 1 family), Keratitis-ichthyosis-deafness (KID) (GJB2 mutations, 2 families), Neth-
erton (SPINK5 mutations, 5 families), ichthyosis with hypotrichosis (ST14 mutation, 1 family),
and Ichthyosis, X-linked (STS mutation, 1 family). These studies reveal a difference in the
mutation landscape in poorly-researched, low-resource countries and well-characterized
Western populations. Also, it shows that extremely rare alleles are more prevalent in gene
pool of populations with consanguinity and emphasizes the importance of genetic studies of
these populations for better understanding of ichthyosis pathogenesis.
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SASH1 is a novel gene involved in human pigmentation disorders

1 1 1 1 2 3
A Almeida , K Lambert , N Goldstein , S Birlea , N Mukherjee , K Janssen , D Backos1, M
Koster1, D Norris4, K Artinger1, T Pacheco1 and Y Shellman2 1 University of Colorado AMC,
Aurora, CO, 2 University of Colorado AMC, SOM, Aurora, CO, 3 Technische Universitaet
Muenchen, Munich, Bayern, Germany and 4 Univ of Colorado, Aurora, CO
Hair graying over time is a hallmark of aging that results from the diminished regeneration of
the melanocyte stem cell population. Hair pigmentation in mice and humans therefore
provides an opportunistic system for studying somatic stem cell maintenance with a visible
phenotype. Here we identified a single point mutation within the poorly understood SASH1
gene causative for an inherited pigmentation disorder. Affected individuals display increased
numbers of epidermal melanocytes in their 1st decade of life, followed by premature hair
graying as young adults. The skin of affected individuals shows no obvious increases in
proliferating melanocytes and is strongly suggestive that premature differentiation is at least
part of the mechanism. Additionally, the in vitro knockdown of SASH1 in melanocytes and
melanocyte precursors induces cell cycle arrest and alters cell morphology. Molecular
computational modeling indicates that the S519N mutation alters the confirmation of a pu-
tative binding interface within the SASH1 protein, suggesting that the mutation affects
SASH1’s interaction with its partners. We are performing screens to identify potential binding
partners. In summary, we hypothesize that SASH1 promotes melanocyte stem cell regener-
ation by promoting cell cycle progression and by blocking premature differentiation. This is
the first known human pigmentation disorder that presents with both skin and hair pigmen-
tation abnormalities and future research of SASH1 could potentially lead to insights into the
relationship between these populations of melanocytes.
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Determinants of intra-individual transcriptional homogeneity in inflammatory
responses at anatomically separate sites

LC Tsoi1, J Yang1, Y Liang1, MK Sarkar1, X Xing1, MA Beamer1, A Aphale1, K Raja1, J Kozlow1,
S Getsios2, JJ Voorhees1, JM Kahlenberg1, JT Elder1 and JE Gudjonsson1 1 University of
Michigan, Ann Arbor, MI and 2 Northwestern University, Chicago, IL
Despite similar clinical presentation for many inflammatory disorders, the treatment re-
sponses to specific targeted therapeutics can vary among different patients. A notable feature
is that in responders, anatomically separate lesions often subside at similar rate, while in non-
responders the lack of clinical improvement is consistent at most sites of inflammation. To
provide a mechanistic understanding of this we used psoriasis as a disease model by con-
ducting 25 RNA-seq experiments of anatomically separate sites (4 inflamed and 1 non-
inflamed skin biopsies from each of 5 patients). We found that inflamed samples from same
individuals are clustered together, regardless of anatomic site. We further identified 190
“individualized expressed” (IE) genes exhibiting significant ratios of between- versus within-
individual (BWI) variance. Interestingly, we observed strong enrichment of cis-eQTL targets
among the IE genes, and they also had significantly higher skin-specificity in terms of
expression levels (p < 5�10-22). IE genes did not overlap with those from psoriasis-associated
loci and were able to explain transcriptional variation across individuals to a higher degree
(42% vs 28%). Importantly, knockdown of three candidate IE genes (LYN, IFNGR1, JAG2)
demonstrated dysregulation of -target genes (e.g. CCL20, IL36G) in response to cytokines (e.g.
TNF-a, IFN-g). Finally, we evaluated the translational implications by comparing the ratios of
BWI variance for known psoriasis drug targets versus non-targets. Interestingly, the drug
targets exhibited higher BWI variance than non-targets (p < 5�10-3). Our results demonstrate
that IE genes can modify and shape inflammatory responses, contribute to transcriptomic
heterogeneity, and may contribute to different treatment outcomes.
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Targeted sequencing of filaggrin identifies novel loss-of-function mutations in
pediatric African American patients with severe atopic dermatitis

M Mathyer1, A Quiggle1, S Bayliss1, C Wong2, S Denil3, J Common3 and C de Guzman
Strong1 1 Washington University in St Louis, St Louis, MO, 2 Institute of Medical Biology,
SIngapore and 3 Institute of Medical Biology, Singapore
Atopic Dermatitis (AD) is a common, inflammatory skin disease characterized by dry, flaky
skin and pruritis. Loss-of-function (LOF) mutations in the skin barrier gene filaggrin (FLG) are
the most significant risk factors for AD. FLG LOF mutations (R501X, 2282del4, R2447X and
S3247X) with high allele frequencies have been strongly associated with AD in patients of
European ancestry. However, the frequencies of the same FLG mutations are much lower in
African American patients that are disproportionally affected with AD. Given the pattern of
population-specific FLG mutations, we hypothesized ethnic-specific FLG mutations in our
African American pediatric patients. To discover FLG variants, we employed a tiled
sequencing approach across the FLG gene using paired-end sequencing (MiSeq). In the 21
African American pediatric patients sequenced, we identified 7 patients with 1 of 5 LOF
mutations in FLG (c.488delG, R501X, R826X, S3425X, and S3640X). R501X and R826X have
been previously reported for AD. The other three mutations, S3640X, c.488delG, and
S3425X, were absent in dbSNP or ExAC and thus deemed novel. Moreover, we find severe
AD (SCORAD >50) in 5 of the 7 patients with FLG mutations including two with the novel
c.488delG and S3640X mutations. Thus, using a more robust targeted sequencing approach
for FLG, we identify both common, rare, and novel FLG LOF mutations for approximately
33% of our African American AD pediatric patients which likely contribute to their AD and
severity. Together, our results expand our knowledge base of FLG LOF mutations in AD pa-
tients of African ancestry and further support the notion that FLG LOF mutations associated
with AD are population specific.
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Highly efficient RNA based reprogramming and gene editing for the modeling
and treatment of skin blistering diseases

S McGrath1, K Butterfield1, M Pavlova1, DR Roop1, G Bilousova2 and I Kogut1 1 University of
Colorado Anschutz Medical Campus, Aurora, CO and 2 University of Colorado, Anschutz
Medical Campus, Aurora, CO
Coupling the reprogramming of somatic cells into induced pluripotent stem cells (iPSCs) with
targeted gene correction using CRISPR/Cas9 offers the possibility of developing a new stem
cell-based approach for the treatment of inherited skin blistering diseases such as Epi-
dermolysis Bullosa (EB). Many protocols for reprogramming and gene correction depend on
viral- or plasmid-based expression, which are not ideal for clinical applications due to the risk
of insertional mutagenesis. A more clinically suitable approach should rely on footprint-free
reprogramming and genome modifications. Toward this goal, we have developed a novel
integration- and feeder-free RNA-based approach for the reprogramming of patient-derived
cells into iPSCs with unprecedented efficiency. Using this methodology, we have successfully
generated iPSCs from fibroblasts isolated from patients with EB simplex (heterozygous
K14125R>C) and recessive dystrophic EB (homozygous COL7A1IVS98+5G>A). To correct these
mutations, we also designed a plasmid-based T7 expression system for the in vitro synthesis of
Cas9 modified mRNA and guide RNA. A single transfection of these two components effi-
ciently induces double strand breaks (>30% without positive selection), assessed by a T7E1
assay for INDEL formation. Furthermore, we have identified a guide RNA that can differen-
tiate the single base pair difference between mutant and wild type alleles, thereby selectively
cutting only the desired mutant allele which should enhance repair efficiencies. We aim to
combine these approaches for simultaneous reprogramming and gene correction, thereby
avoiding lengthy cell culture periods, drug selection, and multiple sub-cloning steps.
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Anacardic acid reduces lipogenesis in human differentiated adipocytes via
inhibition of histone acetylation

M Kim1, E Kim2, Y Kim3, Y Lee2, D Lee2 and J Chung4 1 Department of Dermatology, Seoul
National University Hospital, Seoul, Seoul-t’ukpyolsi, Republic of Korea, 2 Department of
Dermatology, Seoul National University College of Medicine, Seoul, Seoul-t’ukpyolsi, Re-
public of Korea, 3 Seoul National University Hospital, Seoul, Seoul-t’ukpyolsi, Republic of
Korea and 4 Seoul National University, Seoul, Seoul-t’ukpyolsi, Republic of Korea
Here we investigated effects of anacardic acid (AA) on the regulation of lipogenesis in
differentiated human adipocytes, and elucidated possible epigenetic mechanisms via p300
histone acetyltransferase activity. To investigate the role of histone acetylation in lipogenesis
regulation, we evaluated triglyceride (TG) contents, expression of key lipogenic enzyme
acetyl-CoA carboxylase (ACC) and sterol regulatory element binding protein 1c (SREBP-1c) in
primary cultured adipocytes isolated from subcutaneous adipose tissues. Treatment of AA or
knockdown of p300 by using transient transfection of p300 siRNA led to significant reduction
of TG contents, SREBP-1c and ACC expression, indicating that p300 mediates SREBP-1, ACC
expression, and corollary lipid production. While p300 overexpression by p300WT was
associated with significantly enhanced activity of SREBP1-908luc promoter, the SREBP1-
908luc promoter activity was significantly reduced in the presence of p300DHAT. In addition,
we performed a promoter assay using HEK293T cells treated with AA or TSA. While the
SREBP1-908luc promoter activity was significantly decreased by AA, but significantly
increased by TSA treatment. These findings suggest that histone acetyltransferase activity of
p300, not a p300 expression per se, is critical for the transcriptional regulation of SREBP-1
and p300HAT inhibitors such as AA could be employed as anti-obesity modalities.
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Novel CYP26 inhibitors potentiate the effects of all-trans-retinoic acid on
phenotype of normal and Darier disease keratinocytes in reconstructed human
epidermis

J Veit1, N Guilloteau1, D Mendes2, V De Glas3, B Balau3, F Astruc-Diaz2, Y Poumay3 and P
Diaz2 1 University of Montana, Missoula, MT, 2 DermaXon, Missoula, MT and 3 Université
de Namur, Namur, Belgium
Darier disease (DD) is a rare hereditary dominant human disorder characterized by warty
papules and plaques in seborrheic areas of the skin. DD has a chronic course with frequent
relapses while treatments often remain unsatisfactory. Retinoic Acid (RA) and its derivatives
(retinoids) cause substantial clinical improvements in patients with DD. However, their use
remains limited due to significant adverse effects. The endogenous concentration of RA is
predominantly controlled via RA-inducible cytochrome P450 family 26 enzymes (CYP26),
which inactivate RA by hydroxylation. As an alternative approach to therapeutic adminis-
tration of retinoids, inhibition of CYP26 enzymes and thus of RA clearance represents an
attractive strategy due to resulting elevated concentrations of endogenous RA. We previously
designed and synthesized a CYP26A1/B1 dual inhibitor and inhibitors selective for either
CYP26A1 or CYP26B1. In this study, we investigated the effects of RA alone or in combi-
nation with these CYP26 inhibitors on gene expression and on epidermal barrier using
transepithelial electrical resistance (TEER), in reconstructed human epidermis (RHE) made of
primary keratinocytes from either normal or DD patients. When the dual CYP26A1/B1 in-
hibitor was combined with RA (10-9 M), the TEER and the expression of differentiation
markers were modulated similarly to the effects obtained with higher concentrations of RA.
Our data revealed that dual selective inhibition of CYP26A1/B1 with our new compound
DX308 potentiates the effect of RA at low concentration on RHE. Hence, the result of this
study indicates that dual inhibition of CYP26A1 and B1 by DX308 may represent a promising
therapeutic strategy for the treatment of DD with reduced retinoid-induced adverse effects.
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Discovery of novel somatic mutations in patients with lymphatic
malformations

MN Pyles1, JH Tu1, W Donahue2, P Toydemir2, K Sarin1, K Rieger1 and J Teng1 1 Stanford
Dermatology, Stanford, CA and 2 Department of Pathology, University of Utah, Salt Lake
City, UT
Recent studies have demonstrated that a significant number of patients with lymphatic (LM) or
venolymphatic malformations (VLM) have associated PIK3CA mutations. Our goal of the
study was to understand the prevalence of somatic PIK3CA mutation among patients with LM
or VLM; and to discover other possible somatic mutations in affected patients. High-
throughput sequencing was performed on archived tissue samples from 24 patients; blood
samples were obtained as controls. Of these 24 patients, 14 (58%) patients had PIK3CA
mutations ranging from 1-9% in affected tissue. Eight of the 14 (57%) patients were found to
have mutations in functional domain p.E542K of PIK3CA, and 4/14 (29%) patients have
mutations in functional domain p.H1047R. Other somatic mutations in patients with PIK3CA
mutation were point mutations in TEK, encoding endothelial cell tyrosine kinase receptor
TIE2, found in 5 patients at R918C, at R915C, in T1106T, A1045T, and R1099X. Other so-
matic mutations in this cohort include point mutations in TSC2 at P1282L, E793D, A1537T,
R208Q, V692I and in TSC1 at R1062W and P513S; in GJC2 at R367C and R342C; in AKT2 at
R357C. Point mutations in the mTOR protein complex pathway were discovered in RICTOR
R380C, RPTOR R1148Q, and MTOR R2060Q. In patients without somatic PIK3CA mutations,
somatic mutations were found in TEK, 2 at R918C and R915C and 1 inC1118Y and Y897C.
Mutations in AKT2 p.P375P and MTOR p.R454C were similar to those found in patients with
PIK3CA somatic mutations. Mutations in TEK have been reported to cause venous malfor-
mations and GJC has been associated with lymphedema. Taken together, our findings suggest
the significance of previously undocumented mutation-dependent mTOR hyperactivation and
frequent TEK mutations in LMs with potential significance of effective specific drug therapy.
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Identification of a heterozygous p.Gly568Val missense mutation in the TRPV3
gene in a patient with Olmsted syndrome: In silico analysis of TRPV3

H Nagai1, Y Takaoka2, A Sugano2, Y Nakamachi3, S Kawano4 and C Nishigori1 1 Division of
Dermatology, Department of Internal Related, Kobe University Graduate School of Medicine,
Kobe, Japan, 2 Division of Medical Informatics and Bioinformatics, Kobe University Grad-
uate School of Medicine, Kobe, Japan, 3 Department of Clinical Laboratory, Kobe University
Hospital, Kobe, Japan and 4 Division of Laboratory Medicine, Department of Internal
Related, Kobe University Graduate School of Medicine, Kobe, Japan
Olmsted syndrome is a very rare congenital disorder, characterized by palmoplantar kera-
toderma and periorificial keratotic lesions. Recently, TRPV3 was reported to be a causative
gene of Olmsted syndrome. We identified a heterozygous missense mutation of TRPV3,
c.1703G>T, p.Gly568Val, in a Japanese patient with severe palmoplantar keratodermas
caused by Olmsted syndrome. We conducted in silico analysis of TRPV3 to evaluate whether
the p.Gly568Val leads to structural changes in the TRPV3 selectivity filter. The selectivity filter
was shown to become dilated as a result of genetic mutation (p.Gly573Ser, p.Tr692Gly, or
p.Gly568Val) as well as after a change in temperature (300K to 310K). Although further
analyses are required, in silico analysis of TRPV3 could be a useful approach in predicting
mutation-induced activated states of ion channels, and thus enrich our understanding of the
pathogenesis of Olmsted syndrome.
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siRNA based non-viral gene therapy for the treatment of epidermolysis bullosa
simplex(EBS)

J O’Keeffe Ahern1, D Zhou1, L Cutlar1, I Lara-Sáez1 and W Wang2 1 Charles Institute of
Dermatology UCD, Dublin, Ireland and 2 University College Dublin (UCD), Ireland, Dublin,
Ireland
EBS is an inherited, skin fragility disorder predominantly caused by dominant-negative mu-
tations in genes encoding for the cytoskeletal proteins, Keratin5 and Keratin14 within the
basal cell layer. To date, EBS is incurable with only symptomatic therapies currently available.
The downregulation of these mutant genes would provide an excellent curative therapy for
treating EBS. siRNA therapeutics have been identified as an attractive therapy option for EBS
given the highly accessible nature of skin tissue. The biggest hurdle thus far has been the
identification of an effective system to deliver siRNA’s into the skin. Among non-viral delivery
vector systems, polymers, in particular cationic polymers are some of the most extensively
studied delivery systems for RNA payloads. Cationic polymers have the ability to electro-
statically bind to the negatively charged RNA. The ideal delivery system would be an
amalgamation of the structural flexibility and stability of highly branched cationic polymers
with the membrane interaction profile of lipids to yield a delivery system that will be both safe
and effective. Utilizing the tunable nature of our novel highly branched polymer based de-
livery system provides an excellent platform to screen and assess these siRNA delivery vec-
tors. Thus far we have successfully encapsulated a siRNA into a lipid-like nanoparticle
through conjugation with a highly branched polymer with promising preliminary data indi-
cating a safe and efficient knockdown of a target gene of interest. Further comprehensive
analysis of the delivery system shall involve assaying physicochemical properties identified as
key indicators of in-vitro transfection success.
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Array-based sequencing of filaggrin gene for comprehensive detection of
disease-associated variants

C Wong1, S Denil2, J Foo3, H Chen2, A Tay2, R Haines2, M Tang4, I McLean5, B Lane2, J Liu6

and J Common2 1 Institute of Medical Biology, Singapore, 2 Institute of Medical Biology,
Singapore, Singapore, 3 Nanyang Technological University, Singapore, 4 National Skin
Centre, Singapore, 5 University of Dundee, Dundee, United Kingdom and 6 Genome
Institute of Singapore, Singapore
The filaggrin gene (FLG) is essential for skin differentiation and epidermal barrier formation,
and has a highly repetitive nucleotide sequence containing very limited stretches of unique
nucleotides for precise mapping to reference genomes. Sequencing strategies using PCR and
conventional Sanger sequencing have been successful for complete FLG coding DNA
sequence amplification to identify pathogenic mutations but this time-consuming, labour
intensive method has restricted utility. Next-generation sequencing (NGS) offers obvious
benefits to accelerate FLG analysis but standard re-sequencing techniques can be expensive,
especially for a single target gene of interest. We therefore designed a protocol to improve
FLG sequencing throughput using a set of FLG-specific PCR primer assays compatible with
microfluidic amplification, multiplexing and current NGS protocols. Using DNA reference
samples with known FLG genotypes for benchmarking, this protocol is shown to be
concordant for variant detection. Analyzing cohorts from ethnicities previously not studied
for FLG variants demonstrates usefulness for discovery projects. This comprehensive
sequencing protocol is labour-efficient and offers an affordable solution to scale up FLG
sequencing for larger cohorts. Robust and rapid FLG sequencing can improve patient strati-
fication for research projects and provide a framework for gene specific diagnosis in the fu-
ture.
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TALEN-mediated gene editing of keratinocyte stem cells for a novel ex vivo
epidermolytic ichthyosis therapy

O March1, M Aushev2, U Koller3 and J Reichelt3 1 EH House, Salzburg, Austria, 2 Newcastle
University, Newcastle, United Kingdom and 3 EB House, Salzburg, Austria
Epidermolytic ichthyosis (EI) is an inherited skin fragility disorder caused by dominant-
negative mutations in either the keratin 1 (KRT1) or keratin 10 (KRT10) genes. As EI is difficult
to treat and currently lacks a cure, there is an acute need for novel therapies. Keratin pairs
specifically polymerise to build the intermediate filament cytoskeleton of epithelial cells.
Dominant-negative mutant keratins integrate into this, resulting in fragility and collapse upon
mild stress. This leads to cytolysis and blistering of the skin. Elimination of these mutant
keratins is essential for curation of the disease. Our group previously demonstrated that zinc
finger nucleases (ZFNs) can inactivate an EGFP transgene in murine keratinocyte stem cells
efficiently without impairment of stem cell properties (Höher et al, 2012). Transcription
activator-like effector nucleases (TALENs) are a new generation of highly sequence specific
designer nucleases. They require few design parameters, while off-target effects are rare. We
are developing an optimised ex vivo gene therapy for EI, using TALENs to knockout mutant
KRT10 alleles in keratinocyte stem cells (KSCs). Optimised TALENs targeting KRT10 have
been constructed. These cleave efficiently at the target site and induce frame-shift mutations
known to knockout KRT10. TALEN-treated clones were seeded and screened, with 54%
displaying successful modification without selection. A number of those identified were
expanded for immunofluorescent analysis of monolayer and 3D skin equivalent cultures, with
and without heat stress. This has demonstrated phenotypic restoration of the keratin network,
concurrent with cDNA data. We aim to take a skin biopsy from an EI patient, isolate, grow
and treat KSCs with TALENs to phenotypically cells prior to grafting these onto the patient’s
skin.
S92 Journal of Investigative Dermatology (2017), Volume 137
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Ex vivo COL7A1 editing via CRISPR/Cas9 in recessive dystrophic
epidermolysis bullosa

S Hainzl1, P Peking1, T Kocher1, E Murauer1, F Larcher2, B Duarte2, M Steiner3, J Bauer4,
J Reichelt1 and U Koller1 1 EB House, Salzburg, Austria, 2 CIEMAT, Madrid, Castilla-La
Mancha, Spain, 3 SALK, Salzburg, Austria and 4 EBHouse Austria, Salzburg, Austria
The development of programmable, tailored nucleases as molecular tools enables specific
genomic modifications allowing the correction of disease-associated mutations.. We have
exploited the CRISPR/Cas9-mediated homology-directed repair (HDR) approach for the
correction of a homozygous mutation in COL7A1 exon 80. This mutation results in complete
loss of type VII collagen within the basement membrane zone of the skin leading to the
blistering skin disease recessive dystrophic epidermolysis bullosa (RDEB). We have predicted
a guide RNA (gRNA) specific for intron 80 of COL7A1, which was then cloned into both a
wild-type Cas9 dual vector system, inducing double-strand breaks, and a D10A Cas9 dual
vector system, causing single-strand breaks within the target intron. Homology COL7A1 arms
for HDR were cloned into a donor vector, including a selection cassette. Transfected patient
keratinocytes were selected either via antibiotic selection or fluorescent-activated cell sorting
(FACS). PCR amplification of the target site of selected cells followed by restriction enzyme
digest analysis of the PCR products indicate the genetic correction of the COL7A1mutation in
26% of the alleles. Additionally, type VII collagen restoration was confirmed in the selected
keratinocytes via Western blot analysis and immunofluorescence staining. Our data show that
genome editing using the CRISPR/Cas9 system is an elegant tool for the repair of COL7A1
mutations in cultured keratinocytes and may possibly be used for ex vivo gene therapy of
RDEB.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.554&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.555&domain=pdf


Growth Factors, Cell Adhesion and Matrix Biology | ABSTRACTS
536

The influence of a novel mechanical loading regimen on the molecular
response of human facial skin cells

SM Jones1, DA Hart1, A Blythe2, JL Ronsky1, J Namkoong3 and DG Kern3 1 University of
Calgary, Calgary, Canada, 2 Zymetrix, Calgary, Canada and 3 Nu Skin Enterprises, Inc.,
Provo, UT
Aged human skin is characterized by a loss of firmness and elasticity of the dermal connective
tissue, commonly associated with the decrease and disorganization of major extracellular
components, including collagen I, elastin, proteoglycans and glycosaminoglycans, and
decreased TGF-b levels. This study aimed to test the hypothesis that the application of a
unique dynamic mechanical loading regime on a human skin analogue consisting of human
dermal fibroblasts in a 3D collagen gel would result in the enhanced expression of molecules
beneficial to healthy skin. Type 1 collagen gels containing human facial dermal fibroblasts
from three different donors (female, Caucasian, age 51-59) were subjected to dynamic
compression for 2 minutes at 15Hz representing a 25% strain, rested for 8 or 16 hours, and
subjected to another 2-minute treatment cycle using a TA Instruments� Biodynamic System,
for a total culture time of 9 or 17 hrs. Control samples consisted of cell seeded collagen gels
held in place by the sample platens but not exposed to any mechanical stimulation. Cells
within the test and control collagen gels were assessed for their response by RNA extraction
and subsequent analysis by RT-qPCR. Significant upregulation in the expression of genes
associated with the regeneration, remodeling, and hydration of skin (including Col-1,
decorin, biglycan, TGF-b, MMP-1, MMP-2, TIMP-1, and TIMP-2) among the three donors was
observed. However, some variation between donors was detected regarding the time course
and extent of the responsiveness, potentially indicating genetic or epigenetic variables may be
involved. These data suggest that the dynamic loading regimen used in this study is capable of
potentially instigating the repair of skin in older individuals and has translational potential for
subsequent in vivo testing.
537

Biomechanics & periorbital aging: Impact of constant skin micro-movements
on cellular responses

N Pernodet1 and D Layman2 1 Estee Lauder R&D/ MSE, Stony Brook University, Melville, NY
and 2 Estee Lauder Companies, Melville, NY
Periorbital skin is more vulnerable than the surrounding facial skin. Not only it is much
thinner but it is also under constant movement due to daily facial expressions, including
blinking, smiling, laughing and crying. As a result, the periorbital skin cells are under constant
mechanical stress due to continuous stretching and contracting. The cells sense the strain
(deformation) in the extracellular matrix (ECM) caused by mechanical stresses and translate
this information into very specific cellular responses. Although the molecular signaling and
regulatory mechanisms are not fully understood, this constant feedback and response
mechanism between external and internal forces in cells have been demonstrated to have a
strong impact on cellular behavior. In this study, we analyzed how skin cells from different
aged donors respond to constant movement by mimicking the eye blinking rate (15 times/
min) with a small skin stretch (w7%). Using confocal microscopy, we identified changes in
skin cell orientation as a function of age. Inflammation and collagen levels were also affected
by these conditions, as well as energy production in the form of ATP. We show for the first
time how aged-derived cells do not respond as well as young-derived cells to constant micro-
movements although both types of cells accumulated damage due to this constant me-
chanical stress. These results provide new insight into the impact of biomechanics on the
cellular responses of young and old skin cells, and the problem of why periorbital skin ap-
pears to age more rapidly than other areas of facial skin.
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Anti-aging properties of a passion fruit extract, targeted on wrinkle formation

1 1 1 2 3 1
M Martin , S Bredif , J Rocheteau , G Bellemere , M Meloni , C Moulinet , S Leclere-
bienfait1 and C Baudouin2 1 LABORATOIRES EXPANSCIENCE, EPERNON, France, 2 Lab-
oratoires Expanscience, Epernon, Centre, France and 3 VitroScreen In Vitro Research
Laboratories, Milan, Lombardia, Italy
Intrinsic and extrinsic skin aging are cumulative processes that involve molecular initiating
events such as oxidative stress and inflammation. This “inflammaging” process is character-
ized by increased levels of proinflammatory cytokines, resulting in important damages to
extracellular matrix and dermal-epidermal junction leading to loss of skin mechanical
properties. These modifications result in the formation of wrinkle, one of the most prominent
signs of aging. We have developed a patented active ingredient from passion fruit, “maracuja
oil concentrate”, rich in unsaponifiable fraction, obtained from one of our sustainable supply
chains, according to an optimized, secured and eco-designed manufacturing process. The
biological efficacy has been evaluated in 2D in vitro models on key factors involved in aging
and on a 3D model mimicking wrinkle. The extract decreased cytokine production in kera-
tinocytes stimulated by PMA. In fibroblasts, the extract increased CAT, NQO1, MSRA and
GSS gene expression and protected the cells from oxidative damage generated by UV irra-
diation. The extract also stimulated the gene expression of collagen I, elastin, HAS2, collagen
IV and VII and increased hyaluronic acid production. Finally, topical application of this active
was able to restore the gene expression of elastin, collagen III, perlecan and collagen IV in a
3D model mimicking wrinkle formation. Taken together, these data show that this new active
ingredient exerts antiinflammatory and detoxifying effects, reinforces the dermal matrix and
presents a redensifying effect. It acts on different mechanisms involved in wrinkle appearance
suggesting that the extract could delay the formation of wrinkles.
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Inhibition of collagen synthesis by IWR-1 in normal and keloid-derived skin
fibroblasts

C Kim Chungnam National University, Daejeon, Ch’ungch’ong-namdo, Republic of Korea
Keloid is a benign tumor that is characterized by the hyperproliferation of dermal fibroblasts
and excessive deposition of extracellular matrix (ECM) especially the collagen. Aberrant
activation of Wnt/b-catenin signaling is implicated in the pathogenesis of keloid. In this study,
we investigated the effects of IWR-1, a small molecule inhibitor for Wnt/b-catenin signaling
via the inhibition of tankyrase, on production of collagen and matrix metalloproteinase
(MMP) in dermal fibroblasts. We cultured human normal skin- and keloid-derived fibroblasts,
then treated with IWR-1. The effects of IWR-1 on collagen and MMP production were
determined by Western blot, ELISA and zymography. IWR-1 significantly suppressed the
proliferation and migration of both the normal and keloid fibroblasts. IWR-1 also inhibited the
production and secretion of type I collagen from the fibroblasts. In addition, IWR-1 signifi-
cantly increased the expression of MMPs, such as MMP-1, MMP-3 and MMP-13, along with
the increase of gelatinase activity. These results suggest that inhibitory effect of IWR-1 on
collagen production may be related with the increased MMP activity. This study provides the
possible action mechanism of IWR-1 on regulation of collagen expression, on which to base
further investigation for preventing skin fibrotic diseases such as keloid.
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Palmitoylation of plakophilin-3 requires the carboxyl terminal domain

NJ Eurek1 and JK Wahl2 1 University of Nebraska Medical Center, College of Dentistry,
Lincoln, NE and 2 University of Nebraska Medical Center, Lincoln, NE
Desmosomes are prominent cell-cell adhesive junctions present throughout the living layers
of the epidermis. During normal physiologic processes, such as normal tissue development or
wound healing, adhesive contacts must be locally modified to allow coordinated cell
movement. The mechanisms responsible for this well-controlled remodeling are poorly un-
derstood. We have recently identified palmitoylation of the desmosomal components as a
post-translational modification capable of influencing desmosome assembly and dynamics. In
this study we further characterized the mechanisms of plakophilin-3 palmitoylation. We
demonstrated that the Triton X-100 insoluble fraction of plakophilin-3 is palmitoylated and
we identified domains of plakophilin-3 that are required for efficient palmitoylation.
Expression of a plakophilin-3 mutant lacking the carboxyl terminus was unable to become
palmitoylated and failed to localize to cell-cell contacts. Artificially targeting plakophilin to
the plasma membrane using a myristoylation signal failed to restore palmitoylation of pla-
kophilin-3. Suggesting that the carboxyl terminus of plakophilin-3 is required for targeting the
protein to the palmitoylation machinery. Additionally, we present evidence that ZDHHC5 is a
palmitoyl acyltransferase capable of adding palmitate to the plakophilins. Together these data
suggest a mechanism by which amino acid sequences in the carboxyl terminus of plako-
philin-3 direct the protein to membrane domains where ZDHHC5 acts to palmitoylate pla-
kophilin-3 and promote desmosome assembly. Manipulation of the palmitoylation machinery
is an attractive therapeutic target to affect desmosome assembly and remodeling of desmo-
somal complexes.
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Ganglioside GM3, which mediates insulin resistance, disrupts insulin/IGF-1
receptor heterodimerization by receptor membrane mobilization

D Dam, S Jelsma and A Paller Northwestern University, Chicago, IL
Insulin/IGF-1 resistance is linked to delayed wound healing in type 2 diabetes, but little is
known about the function and localization of receptors for insulin (IR) and IGF-1 (IGF1R) in
normal human keratinocytes (NHEKs). GM3, a lipid raft-based ganglioside, inhibits NHEK
insulin/IGF-1 signaling, and GM3 depletion normalizes diabetic wound healing. In cancer
cells, IR and IGF1R form heterodimers hypersensitive to IGF-1. We hypothesized that GM3
regulates IR-IGF1R dimers formation in NHEKs. We first localized IGF1R and IR to the flotillin
microdomain of NHEK noncaveolar lipid rafts. Confocal and TIRF immunofluorescence
showed that exposure to excess glucose (20 mM; GLU) or 100 pM TNF-a, both drivers of
insulin resistance mediated by increased GM3, reduced IGF1R and IR colocalization (by 66%
and 62%, respectively), and co-immunoprecitation (by 33% and 38%, respectively) (p <
0.01). Fluorescence recovery after photobleaching showed increased mobile fractions of both
IR (59% in untreated to 69% GLU and 74% TNF, both p < 0.001) and IGF1R (63% untreated
to 76% GLU (p¼0.012) and 74% TNF (p¼0.013)), implying that GM3 drives IR and IGF1R
from the less mobile flotillin domains. Using fluorescence lifetime imaging (FLIM) of CFP-IR/
YFP-IGF1R dual-transduced NHEKs, we then found that GM3 depletion by glucosylceramide
synthase inhibition decreased fluorescence lifetime of the donor (CFP w3s to 2.5s) when
FRET occurs (IGF1R and IR are within 4-6 nm), suggesting that GM3 depletion increases
heterodimers. Finally, the concomitant faster diffusion rate for IR (42s in untreated to 36s in
both GLU and TNF) and slower rate for IGF1R (37s in untreated to 56s in GLU and 49s in
TNF) (all p < 0.001), shows that GM3 dissociates IR from IGF1R. These data suggest that GM3
suppresses IR-IGF1R dimer formation, which likely contributes to diabetic resistance. IR-
IGF1R heterodimers with GM3 depletion may increase IGF-1 responsiveness.
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Evaluation of native and non-native bio-inks for 3D printing of human tissues

1 1 1 2 1
C Catarino , T Baltazar , G Dai , S Maria-Engler and P Karande 1 Rensselaer Polytechnic
Institute, Troy, NY and 2 Universidade de São Paulo, Sao Paulo, Brazil
A wide variety of human skin models have been developed for applications in regenerative
medicine and efficacy studies. Typically they employ matrix proteins and scaffolds that are
derived from non-human sources along with human cells. The key limitations of such models
include the lack of a cellular and tissue microenvironment that is representative of human
physiology for efficacy studies, as well as the potential for adverse immune responses to
animal products for regenerative medicine applications. The use of recombinant extracellular
matrix proteins to fabricate tissues can overcome these limitations. In parallel, there is a
growing interest in employing 3D bioprinting platforms for tissue engineering given the
several advantages over traditional approaches such as precise cell positioning, flexibility,
reproducibility and throughput. Here we present our work comparing skin tissues constructed
using 3D bioprinting using human and non-human bio-inks. To achieve this, we employed a
combinatorial screening of skin matrix components for the development of the bio-inks to be
used with human skin primary cells. The screening of the basal membrane proteins (collagen
IV, laminin and fibronectin) demonstrate that certain protein combinations increase kerati-
nocyte proliferation compared to the control (no protein coating) while others mitigated cell
proliferation. Components from the dermal matrix (collagen I, collagen V, elastin and hyal-
uronic acid) were also investigated. Our results indicate that primary fibroblasts exhibit
increased compatibility with human collagen type I as compared to rat tail collagen I,
traditionally used in skin reconstruction. We will present our results on the influence of the
specific bio inks on the biological and mechanical properties of the skin constructs. Our
approach highlights the relevance of the bioinks to the development of 3D bioprinted
Reconstructed Skin Models.
S94 Journal of Investigative Dermatology (2017), Volume 137
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Tissue-resident macrophages are controlled by mast cells via a newly
identified c-Kit+CD11b+ progenitor cell

S Wakabayashi1, Y Nakamura1, H Matsue1 and G Nunez2 1 Chiba University, Chiba, Japan
and 2 University of Michigan, Ann Arbor, MI
Several mast cell (MC)-deficient mice have been used to analyze MC functions in vivo.
Among them, the most popular KitW-sh/W-sh mice with alterations in Kit gene have some
hematopoietic abnormalities other than MC deficiency. To solve this issue, Cpa3Cre/+ mice
were established as a better MC-deficient model using the Cre recombinase toxicity promoted
by MC-specific Cpa3 expression. However, the other hematopoietic cell populations in local
tissues have not been fully evaluated. We found that the decreased numbers of dermal
macrophages (MFs) and large peritoneal MFs (LPMs) of both mice, compared to WT mice,
were restored to the level of WT mice after reconstitution of WT bone marrow-derived MCs
into either skin or peritoneal cavity (PC). The following experiments were done in PC.
Interestingly, c-Kit+CD11b+ cells appeared in both MC-reconstituted mice, whereas they
were detected in WT, but not in MC-deficient mice. These cells expressed hematopoietic stem
cell markers (Sca-1, CD34, CD135). After MC-reconstitution (by congenic strains) of both
mice, c-Kit+CD11b+ cells were derived from donor-MCs in KitW-sh/W-sh mice, whereas they
were derived from recipient cells in Cpa3Cre/+ mice. We analyzed FACS-sorted cells including
c-Kit+CD11b+ cells and conventional MF progenitors by principle component analysis (PCA)
based on RNA sequencing. The PCA revealed that c-Kit+CD11b+ cells were spotted in an
intermediate position between MC and LPM, and distinct from the other MF progenitors,
indicating a newly identified progenitor cell. We confirmed their pluripotency in vitro, in
which c-Kit+CD11b+ cells isolated from WT mice were cultured with SCF plus IL-3 or IL-3
alone and were found to differentiate into either MC or MF, respectively. We concluded that
MCs play a role in controlling a c-Kit+CD11b+ cell population in a c-Kit dependent manner,
thereby regulating the homeostasis of MF in local tissues.
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A mutation in the desmoglein 1 transmembrane domain abrogates lipid raft
targeting and causes severe dermatitis, multiple allergies, and metabolic
wasting (SAM) syndrome

1 1 1 2 3 4
J Lewis , A Caldara , N Strong , JK Wahl , AL Mattheyses , M Amagai , T Sasaki5, K
Nakabayashi6, K Hata6, Y Matsubara6, A Kubo4, S Stahley7 and A Kowalczyk1 1 Emory
University, Atlanta, GA, 2 University of Nebraska Medical Center, Lincoln, NE, 3 Emory
University School of Medicine, Atlanta, GA, 4 Keio University, Tokyo, Japan, 5 Ctr.
Supercentenarian Med. Res., Keio Univ., Tokyo, Japan, 6 Natl. Cent. Child Health Dev.,
Minato, Tokyo, Japan and 7 Princeton University, Princeton, NJ
Desmogleins play an essential role in the formation of desmosomes, cell-cell adhesion
structures which are critical for epidermal integrity. Loss of desmoglein function causes a
variety of epidermal diseases, including SAM syndrome. Previously reported cases of SAM
syndrome are caused by homozygous loss-of-function mutations in desmoglein 1 (Dsg1).
Here, we describe a novel, dominantly-acting SAM-causing mutation which substitutes a
hydrophilic arginine residue into the Dsg1 transmembrane domain (TMD) (G562R), effec-
tively shortening the TMD. To understand the effect of this mutation on Dsg1 function, we
examined desmosomes in patient skin and expressed the mutant in cultured epithelial cell
lines. In cultured cells, the Dsg1 mutant failed to assocate with lipid rafts, specialized
membrane microdomains important for desmosome assembly. Further, the Dsg1 mutant
exhibited reduced targeting to desmosomes in cultured cells and in patient epidermis as
assessed by super resolution light microscopy. Additionally, the SAM-causing mutation
rendered Dsg1 defective in its trafficking through the secretory pathway, resulting in its
accumulation in the Golgi apparatus and slowing its delivery to the cell surface. To our
knowledge, this is the first reported instance of a genetic disease caused by the loss of lipid
raft partitioning and represents a novel pathomechanism for a desmosomal disorder.
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Poteintial protective effects of rhEGF against UVA irradiation damage on
human fibroblasts: reduce of oxidative stress, DNA damage and
proinflammatory cytokines expression

J Kim, J Choo, K Kim and Y Kim Daewoong Life Science Research Institute, Yongin, Kyonggi-
do, Republic of Korea
Ultraviolet A (UVA) rays reach the dermal skin layer and generate oxidative stress, DNA
damages and cell inflammation leading to photo-ageing and photo-carcinogenesis. While
beneficial effects of topical EGF on wound healing have been repeatedly reported, a role of
EGF on UVA induced skin irritation are unknown yet. In order to clarify the effects of EGF on
UVA induced skin damage, it was investigated that whether EGF signaling can affect the
UVA-induced intracellular reactive oxygen species (ROS), DNA damage and inflammatory
cytokines expression in human dermal fibroblasts. UVA was irradiated at 40 mJ/cm2 twice a
day for 4 days on fibroblasts cultured with or without rhEGF. After the irradiation, the
intracellular ROS levels and expression of catalase, an antioxidant enzyme, were determined
in fibroblasts. It revealed that the rhEGF inhibited UVA-increased intracellular ROS in the
fibroblasts in a concentration-dependnet manner. Further investigation to determine the ef-
fects of EGF on UVA-induced DNA damage, a single cell gel electrophoresis assay was
performed. As a result, the length of damaged DNA tails by UVA was shortened in a con-
centration-dependent manner by the rhEGF. Moreover, UVA induced inflammatory cytokines
such as IL-1, IL-8 and TNF-a were reduced by the rhEGF in a concentration dependent
manner. These results suggest that EGF may have protective effects on UVA induced skin
irritation through modulating oxidative stress, DNA damages and inflammation.
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Kaempferol and Isorhamnetin isolated from the Inula britannica prevents
heat-induced MMP-1 expression by inhibiting MAPKs and AP-1 signaling in
HaCaT cells

S Ha, J Choi, S Lee and Y Kim IN2BIO, Suwonsi, Kyonggi-do, Republic of Korea
The skin aging process can be divided into intrinsic aging and extrinsic aging like photo-
aging. However, recent studies have shown that heat also can cause skin aging, called
thermal skin aging, by fragmentation of collagen fibrils, which is initiated by matrix metal-
loproteinase 1 (MMP-1). In this study, we investigated the influence of Kaempferol and Iso-
rhamnetin isolated from the Inula Britannica on heat-exposed HaCaT cells (immortalized
human keratinocytes) and the relationship among MMP-1 expression, c-Jun and MAP kinases.
Kaempferol and Isorhamnetin showed very good reactive oxygen species (ROS) activity in
DPPH assay and increased the viability of heat-exposed HaCaT cells. Especially, Pre-treat-
ment of HaCat cells with Kaempferol and Isorhamnetin declined MMP-1 level, which is over
expressed by heat. We studied the influence of heat on c-Jun, MAP Kinases, and AP-1 by
Western blotting and enzymic activity assay with and without Kaempferol and Isorhamnetin
treatment. They suppressed c-Jun and the phosphorylation of MAP Kinases, upstream mod-
ulators of AP-1 after heat exposure condition. These results indicate that Kaempferol and
Isorhamnetin can inhibit heat-induced MMP-1 expression by interfering with MAP Kanases
and AP-1 signaling. Our studies demonstrate that Kaempferol and Isorhamnetin isolated from
the Inula Britannica may be potentially useful in the prevention and treatment of thermal skin
aging.
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Mechanistic insight into the extracellular ATP-induced IL-6 via purinergic
receptor in systemic sclerosis dermal fibroblasts

B Perera, A Uchiyama, A Sekiguchi, C Fujiwara, O Ishikawa and S Motegi Gunma University
Graduate School of Medicine, Gumma, Japan
ATP is released from fibroblasts or endothelial cells by tissue injury/hypoxia, and extracellular
ATP can initiate inflammatory response. It has been reported that vasculopathy-induced
hypoxia and oxidative stress in the dermis might be associated with fibrosis in systemic
sclerosis (SSc), suggesting that hypoxia- or oxidative stress-induced extracellular ATP might be
involved in the pathogenesis of skin fibrosis in SSc. Objective was to elucidate the role of
extracellular ATP in skin fibrosis in SSc.IL-6 is a potent stimulator of collagen production in
fibroblasts. ATP enhanced IL-6 production more significantly in SSc fibroblasts than in normal
fibroblasts. There were no significant differences in the expression levels of P2X and P2Y
purinergic receptors between normal and SSc fibroblasts. Non-selective P2 receptor antag-
onist, suramine and selective-P2Y2 receptor antagonists, Kaempherol and AR-C significantly
inhibited ATP-induced IL-6 production and phosphorylation of p38 in SSc fibroblasts. ATP-
induced IL-6 production was significantly inhibited by p38 inhibitor, SB203580, suggesting
that ATP-induced phosphorylation of p38 via P2Y2 receptor enhances IL-6 production in SSc
fibroblasts. Co-stimulation with norepinephrine or endothelin-1 enhanced ATP-induced IL-6
production in SSc fibroblasts. These results suggest that vasculopathy-induced hypoxia and
oxidative stress might enhance ATP release in the dermis in SSc, and extracellular ATP might
enhance the skin fibrosis via potentiation of IL-6 and collagen type I production by fibroblasts
in SSc. P2Y2 receptor antagonists or p38 inhibitor therapy could be a future treatment for skin
sclerosis in patients with SSc.
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Inhibitory regulation of MFG-E8 on fibrosis in systemic sclerosis

C Fujiwara, A Sekiguchi, O Ishikawa and S Motegi Gunma University Graduate School of
Medicine, Gumma, Japan
Secreted protein and integrin-ligand MFG-E8 accelerates phagocytosis of apoptotic cells,
resulting in the suppression of inflammatory responses. Several studies have demonstrated
that MFG-E8 negatively regulates fibrosis in lung and respiratory tract. However, the roles of
MFG-E8 in skin fibrosis in systemic sclerosis (SSc) have not been characterized. Aim was to
elucidate the role of MFG-E8 in skin fibrosis in SSc. We demonstrated that the expression of
MFG-E8 around blood vessels in the dermis of SSc patients was lower than those in normal
individuals. Serum MFG-E8 levels in SSc patients were significantly lower than that in normal
individuals. It has been recognized that latent-TGFb binds to integrin aV, leading to the
activation of TGFb from its latent complex. We found that rMFG-E8 protein significantly
inhibited the latent-TGFb-induced overexpression of collagen type I, aSMA and CTGF in SSc
fibroblasts, suggesting that MFG-E8 bound to integrin aV may inhibit the activation of TGFb
from latent-TGFb as well as TGFb signaling in SSc fibroblasts. In a mouse model of bleo-
mycin-induced fibrosis, MFG-E8 KO mice exhibited enhanced pulmonary and skin fibrosis in
comparison to WT mice. In studies using tight-skin mice, a genetic model of SSc, the deficient
expression of MFG-E8 significantly enhanced both pulmonary and skin fibrosis, and ANA
production. These results suggest that vasculopathy-induced dysfunction of pericytes and
endothelial cells may be associated with the decreased expression of MFG-E8 in SSc skin, and
that this decrease might attenuate the inhibitory effect on the activation of TGFb signaling in
SSc fibroblasts by MFG-E8 and exacerbate skin fibrosis. The inhibitory regulation of fibrosis by
MFG-E8 may be involved in the pathogenesis of SSc and integrin-modulating therapy could
be useful for fibrosis in SSc.
549

Hyaluronan synthase 3 induces epidermal hyaluronan production by hapten
stimulation and modulate contact hypersensitivity response

H Terui1, K Yamasaki2 and S Aiba1 1 Department of Dermatology Tohoku University Grad-
uate School of Medicine, Sendai, Japan and 2 Department of Dermatology, Tohoku Uni-
versity Graduate School of Medicine, Sendai, Japan
Spongiosis is a well-known hallmark of eczematous dermatitis, but its pathogenesis has not
been fully understood. We previously demonstrated that the augmented production of hya-
luronan (HA) and the decreased E-cadherin expression by keratinocytes stimulated with IL-4/
IL-13 or IFN-g cause spongiosis in acute eczema and that hyaluronan synthase 3 (HAS3) is
responsible for augmented HA production by keratinocytes. In this study, to examine the role
of HA synthesis in contact hypersensitivity (CHS), we used murine 2,4-dinitro-1-fluo-
robenzene (DNFB)-induced CHS model. We first demonstrated that HA accumulated in the
epidermis after hapten challenge, while HA deposition did not significantly alter in the
dermis. We next examined HAS1, HAS2, and HAS3 gene expression in the epidermis and
dermis in the elicitation phase of CHS and found that only HAS3 mRNA was significantly
upregulated in the epidermis, while there was no significant change of either HAS gene
expression in the dermis. When we used HAS3 null mice (HAS3 KO), HA did not accumulate
in the epidermis in the elicitation phase. These studies confirmed our previous results. Then,
we compared ear swelling in the elicitation phase between WT mice and HAS3 KO mice,
which revealed that HAS3 KO mice significantly reduced ear swelling. Moreover, HAS3 KO
recipients of sensitized lymphocytes from WT mice also showed significantly reduced ear
swelling, which indicates thatHAS3 plays a crucial role in the elicitation phase. These studies
demonstrated thatHAS3 is indispensable for HA production by keratinocytes in the elicitation
phase and contributes to the histogenesis of CHS.
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Plant somatic embryos produce compounds with skin rejuvenating activity by
inducing GDF11 expression

F Apone Vitalab srl / Arterra Bioscience srl, Napoli, Campania, Italy
Skin ageing is a complex and progressive phenomenon, characterized by dramatic
morphological changes of the cells, which results in wrinkle formation and loss of elasticity.
Moreover, as skin ages, it looses the capacity to generate new young thrusting cells, since the
stem cell reservoirs are not proliferating actively, contrarily to a young and healthy skin.
Nevertheless cell ageing looks like an irreversible phenomenon, recently it was demonstrated
that when aged cells are transplanted into a young tissue, they can “rejuvenate”, meaning that
they recover their capacity to proliferate and fulfill their functional activities, suggesting that
the ageing process mostly depends on the biological context where cells locate and on the
number and types of chemical signals the cells perceive. On the basis of these studies, one
important blood factor responsible of reversing several senescent phenotypes associated with
aged cells was isolated and characterized, the Growth Differentiation Factor 11 (GDF11). In
plants, somatic embryogenesis is the maximum expression of how cells have an unlimited
capacity to repair themselves and generate young tissues, despite of their age. It is a natural
phenomenon by which somatic cells turn back to a young phenotype and, by acquiring the
ability to proliferate, develop into a zygotic-like structure, called somatic embryo, similar to
the one contained in the seeds. On the basis of these studies, we investigated the role of
GDF11 in skin cells and how its expression was affected by the treatment with an extract
derived from the somatic embryos, developed from the plant species Lotus japonicus. We
demonstrated that GDF11 expression and synthesis are reduced in aged fibroblasts and Lotus
japonicus somatic embryo extract significantly increased the production of GDF11, with a
consequent increase in the expression of other genes involved in cell longevity and re-
juvenation.
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Inhibition of JNK signaling abrogates the pathogenic effects of pemphigus IgG
in vitro and in vivo

N Li1, M Park1, Z Liu1 and LA Diaz2 1 University of North Carolina at Chapel Hill, Chapel
Hill, NC and 2 UNC at Chapel Hill, Chapel Hill, NC
Desmosome-mediated intercellular adhesion is critical for maintaining the integrity and
function of the epidermis. Weakened desmosome adhesion causes skin blistering or fragility.
We have recently found that inhibition of basal activity of the c-Jun N-terminal kinase (JNK) in
unstressed keratinocytes enhances desmosome assembly and adhesion (JID 136, S76, 2016).
In this study we investigated JNK signaling in pemphigus vulgaris (PV), a life-threatening
autoimmune blistering disease mediated by IgG autoantibodies to desmosome adhesion
protein desmoglein 3 (Dsg3). Our results showed that treatment of primary human kerati-
nocytes with PV IgG induced JNK activation, indicating a crosstalk between desmosome
adhesion and JNK signaling. Pharmacological inhibition of JNK protected PV IgG-induced
Dsg3 loss from the plasma membrane and prevented Dsg3 degradation. PV IgG-induced cell-
cell dissociation was also blocked by JNK inhibition. Similarly, knockdown of JNK by siRNA
silencing abrogated the pathogenic effects of PV IgG, including Dsg3 reduction and cell-cell
dissociation. Significantly, the protective effect of JNK inhibition was also observed in vivo by
IgG passive transfer experiments. These data, together with our previous findings, demon-
strate a critical role of JNK signaling in regulating desmosome adhesion. While suppress JNK
signaling in either physiological or pathological conditions promotes desmosomal adhesion,
disruption of desmosomal adhesion by PV IgG stimulates JNK activation which is likely
amplifying the pathogenic effect of PV IgG. The finding that inhibition of JNK is able to
abrogate the pathogenic effects of PV IgG suggests that JNK could represent a novel thera-
peutic target for disorders caused by desmosomal dysfunction.
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Assessment of antiaging properties of retinaldehyde/delta-tocopherol
glucoside/glycylglycine oleamide combination

C Rouvrais1, D Bacqueville1, B Patrick1, M Haure1, L Duprat1, C Coutanceau1, N Castex-
Rizzi1, D Hélène2, V Mengeaud1 and S Bessou-Touya2 1 Pierre Fabre Laboratories, Toulouse,
Midi-Pyrenees, France and 2 Centre R&D Pierre Fabre, Toulouse, Midi-Pyrenees, France
Skin aging results in tissue atrophy, wrinkles and extracellular matrix (ECM) degradation. This
study aimed to investigate the antiaging effect of a combination of three active ingredients:
retinaldehyde (RAL), delta-tocopherol glucoside (dTG) and glycylglycine oleamide (GGO).
The protective effect of the combination was assessed by gene expression in ultraviolet (UV)-
irradiated fibroblasts. An ex vivo skin aging assay using UVA and a clinical study conducted
in 36 women (35-55 years, level 4 to 6 on the crow’s feet photo scale) assessed the anti-aging
effect of a RAL/dTG/GGO formulation. In UV-treated fibroblasts, the combination improved
the ECM in activating the elastin fiber production (fibrillin 2, fibulin 1 and 5, lysyl oxidase-like
2) as well as that of proteins involved in the cell/ECM interactions (integrin b1, paxillin, actin
a2). The photodamaged human skin model showed that a RAL/dTG/GGO formulation pro-
tected the elastic network against UV-induced alterations including both elastin and fibrillin-
rich fibers in the dermis. A daily application of the formulation for 2 months in women
resulted in a significant improvement (p < 0.05) of visible signs of aging comprising crow’s
feet, wrinkles and periocular fine lines. Thus, the RAL/dTG/GGO combination had antiaging
properties and provided a substantial benefit in the daily care of naturally aged skin in
women.
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Sexual dimorphism in adverse effects of topical glucocorticoids is driven by
the differential regulation of atrophogene REDD1 in male and female skin

G Baida1, S Agarwal2, B Readhead3, J Dudley4 and I Budunova2 1 Northwestern University,
Chicago, IL, 2 Northwestern University Feinberg School of Medicine, Chicago, IL, 3
Department of Genetics and Genomic Sciences, New York, NY and 4 Ichan School of
Medicine at Mount Sinai, New York City, NY
Glucocorticoids (Gcs) are widely used in dermatology. Unfortunately, patients chronically
treated with Gcs develop serious adverse effects including skin atrophy and delay of wound
healing. The sex-specific effects of systemic Gcs are known and linked to the differential gene
regulation by the glucocorticoid receptor (GR) in males and females. The sex dependence of
therapeutic and side effects of topical steroids has not been studied. Here we report that
female and male mice were equally sensitive to the anti-inflammatory effect of fluocinolone
acetonide (FA) in ear edema test. However, females were more sensitive to FA-induced skin
atrophy and wound healing delay. We recently reported that mTOR inhibitor REDD1
(regulated in development and DNA damage 1), is induced by Gcs in skin where it acts as one
of the key drivers of steroid atrophy. REDD1 knockout significantly protected female but not
male mice from skin atrophy and wound healing. Analysis of time/dose curves revealed that
REDD1 was more efficiently activated by Gcs in female skin. Moreover, in human kerati-
nocytes in vitro estradiol increased REDD1 mRNA/protein expression in a GR-dependent
manner, and cooperated with FA in REDD1 induction. DNA array analysis revealed that FA
affected expression of w 500 genes in male and female skin. The female-specific molecular
Gcs signature included 51 up-regulated and 115 down-regulated genes. In good correlation
with the important role of REDD1 in female skin, one of the top canonical pathways asso-
ciated with sexual dimorphism in transcriptional response to topical Gcs was mTORC1
signaling. These results serve as a foundation for the development of safer GR-targeted
therapies suited for female and male dermatological patients.
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Dynamic organization and order of desmoglein 3 in desmosomes determined
by fluorescence polarization microscopy

EI Bartle, TM Urner and AL Mattheyses Emory University School of Medicine, Atlanta, GA
Desmosomes are macromolecular cell-cell complexes responsible for providing strong
adhesion between epidermal keratinocytes by coupling extracellular adhesions to the intra-
cellular intermediate filament cytoskeleton. Electron microscopy studies have revealed that
the cadherin proteins in the adhesive core of desmosomes appear to be organ-
ized.However,due to the size and molecular complexity of desmosomes, how cadherin order
relates to adhesion in living cells has been challenging to study. We addressed this challenge
by developing and applying fluorescence polarization microscopy to study protein order in
desmosomes. Fluorescence polarization microscopy allows characterization of collective
protein order or disorder within macromolecular complexes. The cadherin desmoglein 3 was
tagged with GFP (Dsg3-DEA-GFP) and transfected into HaCaT human keratinocyte cells.
Imaging with fluorescence polarization microscopy revealed that the extracellular domain of
desmoglein 3 is ordered in desmosomes in living cells. To investigate if this order is correlated
to adhesive function, calcium was depleted from the media of HaCaT cells with calcium
sensitive desmosomes. This led to a progressive loss of adhesive strength over 30 minutes, as
determined by a cell fragmentation assay. Time courses of individual cells imaged with
fluorescence polarization revealed a concurrent loss of Dsg3-DEA-GFP order. Our results
establish that the order and organization of the desmosomal cadherins can be measured in
living cells. We propose that extracellular domain order can be used as a optical biomarker-
allowing spatio-temporal measurement of adhesive strength in individual desmosomes. These
results demonstrate that fluorescence polarization microscopy is a novel approach to study
desmosome organization and function in living cells and in human disease.
S96 Journal of Investigative Dermatology (2017), Volume 137
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Amphiregulin silencing overcomes resistance to the EGF receptor inhibitor
cetuximab in head and neck squamous cell carcinoma

SW Stoll1 and J Elder2 1 University of Michigan, Ann Arbor, MI and 2 Dept. of Dermatology,
U.of Michigan, Ann Arbor, MI
EGF receptor (EGFR) is central to epithelial cell physiology and its deregulated signaling has
been implicated in the pathogenesis of various epithelial neoplasias. Overexpression of EGFR
is an important prognostic factor in head and neck squamous cell carcinoma (HNSCC) and
EGFR blockade has emerged as a significant yet imperfect treatment modality for these tumors.
In human skin keratinocytes (KC) we have previously shown that interfering with EGFR
signaling through silencing of the EGFR ligand amphiregulin (AREG) leads to a pronounced
state of G2/M/cytokinesis growth arrest that cannot be reversed by addition of exogenous
EGFR ligands, including AREG itself. To compare the efficacy of AREG silencing and EGFR
blockade in human skin KC and malignant epithelial cells we treated the HNSCC cell lines
UMSCC-22A and UMSCC-22B, which are derived from a primary HNSCC and its metastasis,
with the EGFR inhibitor cetuximab. Incubation of these cells with various concentrations of
cetuximab led to a reduction in cell numbers which was much more modest than in
immortalized but non-transformed human N/TERT-KC (UMSCC-22A: 45.2% of control at 500
ng/ml and 42.5% at 1000 ng/ml; UMSCC-22B: 46.9% and 35.4%; N/TERT: 18.1% and 11.1%;
n¼2-4). In contrast, and very similar to N/TERT-KC (JID 136:444), shRNA-mediated AREG
silencing reduced HNSCC cell growth by more than 88% (UMSCC-22A: 12 +/- 2.3% of
control; UMSCC-22B 11.5 +/- 1.1%, mean +/- SEM, n¼4). Because of the already strong in-
hibition of cell growth in response to AREG silencing, a combination of cetuximab and AREG
shRNA resulted only in a slight further improvement. Similar to N/TERT-KC, AREG silencing in
these HNSCC cell lines led to the appearance of numerous bi- and multinucleated cells, many
of which appeared to be undergoing mitotic catastrophe. Together, our findings suggest that
UMSCC-22A and UMSCC-22B cells are similarly sensitive to AREG silencing as human KC
and that AREG silencing can overcome cetuximab resistance in HNSCC cells.
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Modeling tumor promoting extracellular matrix dynamics in 3-D suspension
culture

R Russell, T Webster, M Prisco, D Cognetti, A Luginbuhl, J Curry, A Fertala, J Rosenbloom and
A South TJU, Philadelphia, PA
Increased tissue stiffness, excessive extracellular matrix (ECM) densification and accumula-
tion of collagen fibers and crosslinks are all associated with tumor cell invasion, immune
evasion and tumor progression. We have developed a novel assay that recapitulates collagen
fiber formation and tumor fibroblast collagen remodeling in vitro. Our method relies on tissue
engineered from primary fibroblasts in suspension, and thus avoids the artificial mechanical
stress associated with 2D culture on rigid substrates. Using this assay we measure collagen
content and crosslinking via colorimetric analysis of total versus immature collagen fibers,
relying upon collagen-specific Sirius red staining and analyses of birefringent collagen
fibrillar deposits with the use of a polarizing microscope. Quantification of areas occupied by
red-colored and green-colored fibrils is therefore a measure of collagen maturation and
crosslinking, with red birefringence an indication of mature collagen fibrils and green bire-
fringence an indication of immature collagen fibrils, as demonstrated by the effects of TGFb1
ligand stimulation and TGFb receptor type I inhibition. An increase of immature collagen
fibrils over time is indicative of increased remodeling of collagen-rich ECM. Using multiple
patient samples, we determined that collagen assemblies produced by squamous cell car-
cinoma (SCC) fibroblasts (n¼4) are continually remodeled in contrast to those from isogenic
normal fibroblasts (n¼3), and that these differences correlate with invasion when fibroblast
matrices are co-cultured with SCC keratinocytes. We are further investigating the parameters
of collagen remodeling and tumor cell invasion with the use of b-aminopropionitrile, an
irreversible inhibitor of lysyl oxidase, recombinant lysyl oxidase and the lysine analogue
trans-4,5-dehydrolysine.
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Microbiome controls mast cell differentiation in the skin

1 2 2 2 2
Z Wang , N Mascarenhas , L Eckmann , Y Miyamoto , X Sun , T Kawakami2 and A Di
Nardo2 1 University of California, San Diego, La Jolla, CA and 2 University of California San
Diego, La Jolla, CA
Commensal microbiota play important roles in the skin’s immune system. Originally from
bone marrow, mast cell (MC) progenitors enter the skin and become mature in the sur-
rounding microenvironment of skin. Previous studies demonstrate that murine MCs do not
fully mature until 8 to 15 days after birth. We hypothesized that skin commensal bacteria and
their products have important effects on MC maturation in the skin. Here we show that in
skin, germ-free (GF) mice express low levels of stem cell factor (SCF), a critical MC differ-
entiation factor, and their skin MCs are less mature. Immunofluorescence staining and FACS
results revealed a smaller population of c-Kit positive MCs in the GF mice that can be
normalized after being co-housed with conventional mice for 5 weeks to reconstitute their
microbiome. Real time qPCR results of toluidine blue positive cells in the skin, collected by
laser capture microdissection, showed that MCs in GF skin expressed lower levels of various
MC markers including chymase, tryptase beta 2, MC protease 4, c-Kit, and cathelicidin
antimicrobial peptide. Furthermore, compound 48/80, a known degranulation agent, induced
less edema in the paws of GF mice than in those of conventional mice. We also found that
lipoteichoic acid (a major constituent of the cell wall of Staphylococcus) promotes SCF
production in keratinocytes through TLR2, which enhances the development of skin MCs.
Our findings are important for the skin diseases involving MCs, such as atopic dermatitis or
psoriasis, in which the change in the skin commensal microbiota has been proven to be part
of their pathogenesis.
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Proteomic evaluation of desmosomes reveals novel components essential for
maintaining epidermal integrity

KA Badu-Nkansah1, J Underwood2 and T Lechler3 1 Department of Cell Biology, Duke
University School of Medicine, Durham, NC, 2 Department of Dermatology, Duke Uni-
versity School of Medicine, Durham, NC and 3 Duke University, Durham, NC
Desmosomes are cell-cell adhesion structures that provide mechanical robustness to the
epidermis and heart. Perturbation of desmosomes occurs in genetic, autoimmune and in-
fectious disease and can lead to blistering of the skin. While the core components of the
desmosome were identified decades ago, more recent work has identified additional
desmosome-associated proteins that have either regulatory and/or non-canonical functions.
Here we used proximity biotinylation and quantitative mass spectrometry to identify novel
desmosome-associated proteins. We performed separate analyses to enrich for proteins at the
outer and inner dense plaques and identified many candidates. Remarkably, we found a
significant overlap with proteins associated with adherens junctions. We show that this is due,
in part, to promiscuity in the association of some proteins with adherens junctions and
desmosomes in different tissues. In addition, we demonstrate that a subset of the identified
proteins colocalize with core desmosomal proteins and require these proteins for their
localization. Finally, we performed functional evaluation of the role of Crk and Crkl, two
homologous proteins that were identified in our analysis. Loss of Crk/Crkl in cultured kera-
tinocytes and in the mouse epidermis resulted in defects in keratin organization, impaired
adhesion, and neonatal lethality. These data position Crk/Crkl as crucial regulators of the
desmosome:keratin interaction which is essential for mechanical integrity of the skin and
highlights the utility of the approach to identify novel regulators of the desmosome.
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Beneficial effects of Silybum marianum extract and silymarin on regulation of
decorin and biglycan

M Shin1, J Lim2, H Lee2, J Oh1, Y Kim1, K Kim3, S Cho4 and J Chung2 1 Seoul National
University Hospital, Seoul, Seoul-t’ukpyolsi, Republic of Korea, 2 Seoul National University,
Seoul, Seoul-t’ukpyolsi, Republic of Korea, 3 Department of Dermatology, Seoul National
University College of Medicine, Seoul, Seoul-t’ukpyolsi, Republic of Korea and 4 Seoul
National University Boramae Medical Center, Seoul, Seoul-t’ukpyolsi, Republic of Korea
Silybum marianum (milk thistle) extract (SME) is well known to have a beneficial effect on
improvement of liver health; however, its effect on skin aging has been rarely studied. Major
active component of SME is known as silymarin, which contains silibinin, isosilibinin, sili-
cristin, silidianin, and others. In skin aging, loss of collagen and increase of their degrading
enzyme, matrix metalloproteinase-1 (MMP-1), and reduction of collagen-supporting pro-
teoglycans, including decorin and biglycan, are notable characteristics. Therefore, in this
study, we investigated the effects of SME on the matrix protein regulation in primary human
dermal fibroblasts (HDFs). Treatment with SME increased expressions of procollagen,
decorin, and biglycan in HDFs, while reduced MMP-1 expression. Furthermore, molecular
sizes of decorin and biglycan were also elevated, suggesting that longer dermatan sulfate
chain synthesis was induced by treatment with SME. Treatment with silymarin also showed
similar results in HDFs. In addition, we also found that both SME and silymarin have direct
inhibitory effects on granzyme B and neutrophil elastase, which are enzymes degrading
proteoglycans, using recombinant human biglycan and decorin. Degradation of recombinant
human biglycan and decorin by recombinant human granzyme B or neutrophil elastase were
blocked by addition of SME or silymarin. Therefore, with these benficial effects on biglycan
and decorin regualtion, SME and silymarin can be new candidates for anti-aging molecules.
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CHSY1 may be a major regulator of GAG chain length on decorin and biglycan
in intrinsically aged and photoaged human skin

H Lee1, J Oh2, M Shin2, J Lim1, Y Kim2, K Kim3, S Cho4 and J Chung1 1 Seoul National
University, Seoul, Seoul-t’ukpyolsi, Republic of Korea, 2 Seoul National University Hospital,
Seoul, Seoul-t’ukpyolsi, Republic of Korea, 3 Department of Dermatology, Seoul National
University College of Medicine, Seoul, Seoul-t’ukpyolsi, Republic of Korea and 4 Seoul
National University Boramae Medical Center, Seoul, Seoul-t’ukpyolsi, Republic of Korea
In previous studies, decorin and biglycan expressions have been reported to be reduced in
intrinsically aged and photoaged skin, and decorin glycosaminoglycan (GAG) chain length
was observed to be reduced in intrinsically aged skin. However, their mechanisms or GAG
length change in photoaged skin has not been revealed yet. Therefore, in this study, we
investigated the GAG chain length change in photoaged skin and the regulation of GAG
chain-synthesizing enzymes. Skin samples of buttock and forearm skin were obtained from
young (20w40 yr, n¼6) and aged volunteers (70w78 yr, n¼9). By Western blot analysis of
dermal protein samples, detected decorin and biglycan sizes were decreased in intrinsically
aged buttock skin, compared with young buttock skin. In contrast, their sizes were increased
in aged forearm skin, compared to each individual’s buttock skin. By realtime RT-PCR, mRNA
expression levels of chondroitin sulfate synthase (CHSY) 1 and 3 were reduced in intrinsically
aged skin, while increased in photoaged skin. In dermal fibroblasts, only siRNA-mediated
downregulation of CHSY1 resulted in significant reduction of GAG chain length on decorin
and biglycan. Taken together, GAG chain length of decorin and biglycan is differentially
regulated in intrinsically aged and photoaged skin, and CHSY1 may be a key regulator of the
GAG chain length of decorin and biglycan in aged skin.
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Utilizing 3D dermal equivalents to evaluate effects of carob seed extract on
dermal maturation

N Fullard1, M Roger1, S Przyborski1, C Bascom2, L Mullins2 and R Osborne2 1 Department of
Biosciences, Durham University, Durham, United Kingdom and 2 Procter & Gamble, Ma-
son, OH
A hurdle to improving cell culture techniques is the 2D nature of the growth culture substrate
with subsequent flattening of cells and monolayer growth creating an environment very
different to the original in vivo cellular conditions. In recent years numerous 3D cell culture
technologies have been developed to address this, which can further tackle the cellular
microenvironment by providing a scaffold on which cells can deposit their own ECM and
over time generate a more realistic physiological environment. Utilising Alvetex� scaffold, we
have developed a robust and reproducible 3D dermal equivalent populated with human
dermal fibroblasts. Fibroblasts seeded onto Alvetex� scaffold quickly grow through the 3D
structure and produce ECM to generate a fully formed dermal equivalent. The models can be
treated with small molecules and product formulations to assess their effects on ECM pro-
duction and modulation. Previous research has shown that Carob seed extract can stimulate
the repair and regenerative responses of epidermal keratinocytes and dermal fibroblasts.
Using a MTT assay, the addition of Carob seed to the culture media of developing 3D dermal
equivalents resulted in no cytotoxic effects up to 5% v/v concentration over a 4 week period.
Also, preliminary data suggested a potential enhancement of cell viability at later time points,
which was equal if not better than equivalents treated with TGFb1. Immunofluorescent
analysis of collagen 1 and 3 deposition also demonstrated a dose dependent up-regulation by
Carob seed to similar levels seen with TGFb1. Our work shows that Carob seed could
modulate ECM production within a physiologically relevant human dermal model and thus
has the potential to initiate repair and regeneration in human skin cells.
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The role of ECM in inducing complex human skin morphogenesis in vitro

1 1 2 2
G Imparato , F Urciuolo , C Casale and PA Netti 1 Istituto Italiano di Tecnologia, Naples,
Campania, Italy and 2 University of Naples Federico II, Naples, Campania, Italy
Despite advances in the development of in vitro tissue models such as reconstructed human
skin, the questions in dermatological research, which can be addressed with these models,
are limited. This is mainly due to the lack of key extra-cellular components, which makes
dermal compartment an incomplete approach to human ECM in vivo. Today there is a
growing awareness of the fact that the ECM has a functional importance as a dynamic re-
pository for morphogens, cytokines and growth factors, which in vivo regulate diverse cellular
processes. We established a human skin equivalent by means of a tissue engineering process
that induces the full morphogenesis of functional dermal and epidermal compartments. In our
model dermal ECM presents laminin, fibronectin, hyaluronic acid, elastin and collagen ar-
ranged and organized as in the human counterpart. As proof of the physiological relevance of
such tissue environment we demonstrate that -by using adult human skin cells-it is possible to
generate follicle-like structures in vitro resembling what occurs in vivo in the fetal skin.
Immunotypization evidences an inward-oriented differentiation of the follicular-like struc-
tures through immunopositivity for epithelial stem cell markers such as p63 and K19.
Moreover we succeeded in innervating this human skin by inducing rat dorsal root ganglion
neurons axon ingrowth and demonstrate the effective functionality of the nerve network.
Neurofilaments network infiltrates the entire native dermis ECM until reaching the epidermis,
as demonstrated by immunopositivity to neurofilament-M and second harmonic generation
imaging. Calcium imaging demonstrates that electrical current travel in the neuronal network
proving the its sensing functionality. Our results demonstrate the fundamental role of ECM in
morphogenesis, corroborating the awareness of its importance in building up functional in
vitro skin model for fundamental research applications.
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Mechanistic modeling facilitates identification of key pathways involved in
dermal aging and potential new targets for anti-aging intervention

K Kudrycki1, M Weis1, C Bascom2, R Binder2, R Isfort2, R Tasseff2 and C Friedrich1 1 Rosa &
Co. LLC, San Carlos, CA and 2 Procter & Gamble, Mason, OH
Despite progress clarifying mechanisms of skin aging, identification of targets to improve skin
appearance remains a challenge. Combining molecular biology, gene expression, clinical
data with computational mechanistic modeling provides a novel approach to support target
identification and evaluation. To increase the scientific understanding of pathways involved
in skin aging and evaluate anti-aging technologies, Rosa and P&G developed a PhysioPD
Research Platform, a quantitative physiological model of the aged skin and the visible effects
of anti-aging products. The Platform represents key processes involved in aging of normal
human skin and begins to illuminate the mechanisms of anti-aging appearance benefits.
Published and proprietary data was used in the Platform development and qualification:
responses to standard of care and novel technologies were investigated in Virtual Consumers
(VCs) representing various phenotypes of aged skin. Simulated outcomes of SOP therapies,
e.g., topical retinoic acid, estrogen (E2) agree with the published data. New protocols were
simulated on all VCs, and the predicted effects on skin appearance improvements were
analyzed, leading to insights supporting prioritization of technologies. Simulations revealed
that, given specific application onset and duration, topical E2 may lead to improvements in
the appearance of photoaged skin. Positive effects of E2 treatment include stimulation of
hyaluronic acid (HA) related pathways and that could result in increased skin viscoelasticity
according to published data. A sensitivity analysis identified the most important drivers of
improvements in aged skin appearance pointed to ECM components, including HA, as
promising targets. On-going research using the Platform is expected to continue to enhance
P&G’s ability to make informed development decisions.
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An integrated model of atopic dermatitis biomarkers highlights the systemic
nature of the disease

B Ungar1, S Garcet2, J Gonzalez2, J Correa da Rosa2, N Dhingra1, A Shemer3, J Krueger2,
M Suarez-Farinas4 and E Guttman-Yassky5 1 Icahn School of Medicine at Mount Sinai; The
Rockefeller University, New York, NY, 2 The Rockefeller University, New York, NY, 3 Tel
Hashomer Hospital, Tel Aviv, Israel, 4 Icahn School of Medicine, New York, NY and 5 Icahn
School of Medicine;Rockefeller University, NY, NY
Current atopic dermatitis (AD) models link epidermal abnormalities in lesional skin to
cytokine activation. However, there is evolving evidence of systemic immune activation and
detectable abnormalities in non-lesional skin. Since some of the best single correlations with
severity (Scoring of AD/SCORAD) are not only detected in lesional, but also in non-lesional
skin and blood, more complex biomarker models of AD are needed. We thus performed
extensive biomarker measures in these compartments using univariate and multivariate ap-
proaches to correlate disease biomarkers with SCORAD and with a combined hyperplasia
score (thickness and K16 mRNA) at baseline and after Cyclosporine A/CsA treatment in 25
moderate-to-severe AD patients. Significant increases in serum cytokines and chemokines
(IL-13, IL-22, CCL17) characterized AD (vs. healthy) individuals and were reduced with
treatment. SCORAD correlated with immune (IL-13, IL-22) and epidermal (thickness, K16)
measures in lesional, and even more strongly, in non-lesional AD skin. Similarly, serum cy-
tokines had higher correlations with non-lesional markers. Using multivariate approaches
improved the correlations with SCORAD. Overall, the non-lesional skin models showed the
strongest correlations, with further improvement upon integration of serum markers. Even
higher correlations were observed between tissue biomarkers and the hyperplasia score.
These data highlight the emerging systemic nature of AD.
S98 Journal of Investigative Dermatology (2017), Volume 137
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The microbial flora of taxane therapy-associated nail disease in cancer patients

1 2 2 2 2
CA Virgen , VR Belum , M Kamboj , SB Goldfarb , VS Blinder , A Gucalp2 and ME
Lacouture2 1 University of California San Diego, La Jolla, CA and 2 Memorial Sloan Kettering
Cancer Center, New York, NY
Cancer patients treated with cytotoxic and targeted therapies frequently experience derma-
tologic adverse events. Paclitaxel and docetaxel are associated with nail abnormalities such
as paronychia, onycholysis, onychodystrophy, and subungual hemorrhages. We character-
ized the periungual microbial flora in cancer patients with taxane-induced nail changes. We
performed a retrospective chart review of patients seen by the Dermatology Service at
Memorial Sloan Kettering Cancer Center between August 2012 and July 2015 who had a
bacterial culture sample obtained from an affected nail. We identified 114 taxane-treated
patients with clinical evidence of nail infection. Bacterial cultures identified 20 different
species and 49% of patients had pathogenic and/or opportunistic organisms. The most
commonly found organisms were Staphylococcus aureus, Enterococcus faecalis, and Pseu-
domonas aeruginosa. After bacterial culture and antibiotic sensitivity testing, 68% of patients
were treated with a combination of topical and systemic antimicrobials. Follow-up revealed
that 80% of patients had remission of nail disease. Our results show that half of taxane-related
nail infections involve bacterial species that do not belong to healthy skin flora. We
recommend routinely obtaining bacterial cultures from affected periungual tissue. Alterna-
tively, we suggest empirical oral antibiotic treatment with cephalosporins or fluoroquinolones
in combination with topical antimicrobials. Further studies may include obtaining bacterial,
viral, and fungal cultures of all chemotherapy-treated patients with nail abnormalities and
analysis of these samples using next-generation sequencing.
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IL-17 is involved in the activation of macrophages in the skin of mouse

1 2 1 1 1 1
K Nakai , Y He , F Nishiyama , F Naruse , T Moriue and Y Kubota 1 Kagawa University,
Kagawa, Japan and 2 Universityof Chicago, Chicago, IL
Macrophages are central to the inflammatory response. They are activated as a polarization
towards M1 and M2 by immunostimulants. Although macrophages appear to participate in
interleukin (IL)-17-mediated inflammation, the activation of macrophages in IL-17-induced
skin inflammation is not elucidated. In the current study, we investigated the direct effects of
IL-17 on the activation of macrophages in in vivo mouse skin. We examined whether
macrophages are activated in the skin of imiquimod (IMQ)-treated mice, a model of
IL-17-induced transit psoriasis-like skin inflammation, and flaky-tail (Flgft) mice, a model of
IL-17-induced chronic atopic dermatitis-like skin inflammation. Local treatment with sub-
cutaneous injection or systemic treatment with intraperitoneal injection of IL-17 increased the
expression levels of F4/80, iNOS, CX3CR1, CD206, phospho-STAT1 and phospho-STAT3
proteins in the skin of B6 mice. LPS increased these protein expression levels, but synergistic
effects were not observed. The expression levels of these proteins were increased in the skin
of IMQ-treated mice and Flgft mice without the treatment of LPS. IL-17 neutralization partially
decreased the expressions of CD206 and phospho-STAT3 proteins in the skin of Flgft mice.
These results suggest that IL-17 is involved in the activation of macrophages adopting
heterogenous profiles of M1 and M2, and that IL-17 neutralization shift macrophages from
M2 to M1 in the skin of Flgft mice.
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Genome-wide analysis of protein-coding variants in leprosy

F Zhang Shandong Provincial Institute of Dermatology and Venereology, Jinan, Shandong,
China
Although genome-wide association studies (GWAS) have greatly advanced our understanding
on the contribution of common non-coding variants to leprosy susceptibility, protein-coding
variants have not been systematically investigated. We carried out a three-stage genome-wide
association study of protein-coding variants in 7,048 leprosy patients and 14,398 healthy
controls of Han Chinese. Seven novel coding variants at exome-wide significance were
discovered.Discovered protein-coding variants, particularly low-frequency and rare ones,
revealed novel involvement of skin barrier and endocytosis/phagocytosis/autophagy, besides
known innate and adaptive immunity, in the pathogenesis of leprosy, highlighting the merits
of protein coding variant studies for complex diseases.
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Resistin-like molecule a (relma) is a skin antimicrobial protein that is
regulated by vitamin A

T Harris1, S Gattu1, D Propheter2 and L Hooper2 1 University of Texas Southwestern Medical
Center, Dallas, TX and 2 UT Southwestern Medical Center, Dallas, TX
In the last several years it has become clear that there is a diverse community of viruses, fungi,
and bacteria on the skin. In order to gain insight into how resident microorganisms shape skin
biology, we employed whole transcriptome RNA- sequencing of the skin of mice reared
under germ-free conditions, comparing to mice reared with a microbiota. We identified more
than 100 genes whose expression is increased by the microbiota. We focused further study on
Retlna, which encodes resistin-like molecule a (RELMa). Immunofluorescence analysis
revealed that RELMa is expressed in the mouse epidermis and by the sebaceous gland.
RELMa belongs to the RELM protein family, which encompasses Resistin and resistin-like
molecules (RELMs). These proteins have structural features similar to known antimicrobial
peptides, including a potential trypsin cleavage site for post-translational activation and a
hydrophobic C-terminus that could facilitate binding to biological membranes. In vitro assays
revealed that purified recombinant RELMa and Resistin kill several bacterial species,
including Streptococcus pyogenes, and Staphylococcus epidermidis. RELMa did not kill
Staphylococcus aureus, though S. aureus mutants that lack the virulence factor Staph-
yloxanthin were susceptible to RELMa. RELMa disrupted liposomal membranes in vitro,
suggesting that the bactericidal mechanism involves damaging the bacterial membrane.
Lastly, we found that the expression of RELMa in vivo is dependent on the availability of
dietary vitamin A, and that addition of a Vitamin A derivative to cultured sebocytes increases
Resistin expression. Based on these data, we hypothesize a role for RELM proteins in cuta-
neous host defense.
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Human polyomavirus 6 and 7 are associated with pruritic and dyskeratotic
dermatoses

K Nguyen1, EE Lee1, Y Yue1, T Vandergriff1, G Byekova2, C Cockerell2, G Hosler3,
D Pastrana4, C Buck4 and RC Wang5 1 University of Texas Southwestern Medical Center,
Dallas, TX, 2 Cockerell Dermatopathology, Dallas, TX, 3 ProPath, Dallas, TX, 4 National
Cancer Institute, Bethesda, MD and 5 University of Texas Southwestern, Dallas, TX
Several polyomaviruses, including Human Polyomavirus 6 (HPyV6) and Human Poly-
omavirus 7 (HPyV7), are shed chronically from human skin. HPyV6 has been detected in the
lymph node of a patient with Angiolymphoid Hyperplasia with Eosinophilia (ALHE), and
HPyV7 has been strongly linked to a pruritic skin eruption with a characteristic histology in
two immunosuppressed transplant recipients. We screened skin biopsies—14 cases of ALHE
and 6 cases of pruritic eruptions showing “peacock plumage” on histology—by PCR for
human polyomaviruses. Low levels of HPyV6 or 7 DNA were detected in several cases of
ALHE, but neither virus could be detected by immunohistochemistry (IHC). Interestingly,
several pruritic and dyskeratotic dermatoses were strongly positive for HPyV 6 or 7 by PCR.
These cases were further analyzed by IHC, electron microscopy (EM), immunofluorescence,
quantitative PCR, and sequencing. Expression of T antigen and viral capsid was abundant in
lesional skin. Dual immunofluorescence staining experiments confirmed that HPyV7 infected
keratinocytes. High viral copy number in lesional skin, the expression of viral proteins by IHC
in dyskeratotic keratinocytes, and the identification of intact virions by EM and sequencing
support a role for active viral infections in these skin diseases. In conclusion, we report that
HPyV6 and HPyV7 are associated with rare, pruritic skin eruptions with a unique histologic
pattern and describe these entities as “HPyV6- and HPyV7-associated pruritic and dysker-
atotic dermatoses (H6PD and H7PD).”
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The relapse of psoriasis treated with topical glucocorticoid associated with
natural immune memory-like cell activated

N Liu1, J Yan2 and J Zheng3 1 Ruijin Hospital, School of Medicine, Shanghai Jiao Tong
University;Shanghai Skin Disease Hospital, Shanghai, China, 2 University of Louisville,
Louisville, KY and 3 Rui Jin Hospital, School of Medicine, Shanghai Jiao Tong University,
Shanghai, China
Background: Topical glucocorticoid (GC) is still the first choice in the treatment of psoriasis.
Although psoriasis can be controlled rapidly by topical GC, the relapse occurs very soon. Till
now, the mechanism of it has not been well known. Objective: Study the mechanism of
psoriasis relapse associated with topical GC. Methods: Mice ear skin was treated with IMQ
once daily for 21d, from day 6 additional halometasone cream (topical GC) was used once
daily with Vaseline control for 16d (treatment group). Then, both treatments were withdrawed
and the mice recovered for 2W (withdrawal group). Thereafter, IMQ was reapplied once daily
for 1W (relapse group). At the indicated time points, mice were sacrificed and analyzed by
FACES and Real-time PCR. Results: At treatment group, the psoriatic phenotype in topical GC
applied mice almost disappeared. However, the expression of IL-7R on Vg4+T and gdT were
upregulated in skin, and the expression of IL-7, CCL20 and CCL2 were enhanced in skin.
Moreover, there was increased ratio of Vg4+Tamong gdT in skin and draining lymph node. At
withdrawal and relapse group, the expression of CCR6 on Vg4+T and gdT were increased in
topical GC applied mice skin. At relapse group,IL-1b was increased in topical GC applied
mice skin. Conclusion: The mechanisms of psoriasis relapse treated with topical GC are
through the following:1.Vg4+T was more resistance to topical GC; 2.Topical GC promotes
Vg4+Tand gdT proliferation via IL-7 and IL-7R; 3.Upregulated CCL20 and CCL2 by topic GC
can recruit Vg4+T and gdT from lymph nodes to skin; 4.Upregulated IL-1b at relapse group,
which leads psoriasis to quick relapse
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Staphylococcal lipopeptide induces beta-catenin to suppress TLR3-mediated
skin inflammation in diabetes

D Li and Y Lai East China Normal University, Shanghai, China
Dysregulated inflammatory responses are known to impair wound healing, but whether skin
commensal Staphylococcus epidermidis would regulate these inflammatory responses to
promote wound healing remains unclear. Here we show that lipopeptide 78 (LP78), a novel
lipopeptide we identified from Staphylococcus epidermidis, inhibited TLR3-mediated skin
inflammation to promote wound healing in diabetes. Skin injury increased the expression of
TNF-a and IL-6 in diabetes. This induction was dependent on TLR3 activation as TLR3
deficiency significantly decreased the expression of TNF-a and IL-6 in diabetic skin wounds.
The activation of TLR3 by its ligand poly(I:C) induced p65 translocation into nuclei, and then
p65 interacted with PPARg to induce the inflammatory response in keratinocytes. LP78
induced b-catenin expression and activation to inhibit this interaction via competing with p65
binding to PPARg, thus inhibiting TLR3-induced inflammatory cytokine expression to pro-
mote wound healing. The anti-inflammatory effect of LP78 was depended on TLR2-CD14/
CD36 receptor as LP78 did not inhibit TLR3-indcued inflammation in Tlr2-deficient mice or
lost its capacity to inhibit inflammatory response after CD14/CD36 was knocked down. Taken
together, our results show that lipopetide LP78 from skin commensal Staphylococcus epi-
dermidis inhibits TLR3-mediated skin inflammation via the induction of b-catenin to compete
with p65 binding to PPARg, thus regulating the inflammatory response to promote wound
healing.
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Intralesional blood, an easy-to-access tool for determination of diffusible
mediators by skin lesions

T Ishimoto1, S Kataoka1, T Shiga1, M Takaishi2 and S Sano2 1 Kochi Medical School, Kochi
University, Kochi, Japan and 2 Kochi University, Kochi, Japan
Biological mediators have been used for disease biomarkers in diagnosis, monitoring of
progression and evaluation of therapeutic intervention. They include chemicals, proteins, and
nucleic acids. To diagnose and analyze activities of skin diseases, biomarkers have been
detected in the circulating blood (CB); however, most of the skin-derived diffusible mediators
are too diluted in CB below the detection levels. Here, we took advantage of intralesional
blood (ILB) to detect skin lesion-derived biomarkers. First, we studied patients with solitary
mastocytoma, which is characterized by a dense dermal infiltrates with mast cells, to deter-
mine the histamine levels in ILB compared with CB. Histamine concentrations in ILB were
over hundreds fold greater than those in CB in two patients, clearly indicating that mast cell-
derived histamine, the prototypic chemical mediator, was detected at increased concentra-
tion in ILB, while that in CB was much diluted. IL-8 has been known to be a chemokine
associated with psoriasis and expressed in the lesions. IL-8 levels in ILB were generally higher
than those in extra-lesional blood (ELB) or CB in psoriasis patients. Furthermore, the IL-8
levels in ILB were reduced to CB levels after psoriasis was attenuated, indicating that IL-8
levels in ILB correlated with disease activity. MicroRNA (miR)-203, which was expressed in
psoriatic lesions, was detected in ILB at significantly greater levels than those in ELB or CB in
most patients with psoriasis. Results in this study confer an advantage on the use of ILB to
verify skin diseases with diffusible biomarkers of chemicals, proteins, and nucleic acids. This
method may be versatile in a variety of skin conditions, including inflammatory diseases and
cancers.
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Arginase1/Nos2 imbalance in macrophages mediates cutaneous contact
hypersensitivity responses

J Suwanpradid1, M Shih1, B Yang2, A Birukova1, E Guttman-Yassky3, L Que1, R Tighe1 and AS
MacLeod2 1 Duke, Durham, NC, 2 Duke University, Durham, NC and 3 Icahn School of
Medicine at Mount Sinai, New York, NY
Allergic contact dermatitis (ACD) is a common inflammatory skin disease. Macrophages
(MAC) play relevant roles in orchestrating DC-T cell clusters relevant to ACD pathogenesis.
MAC are reciprocally regulated by Arginase1 (Arg1) and inducible nitric oxide synthase
(Nos2). Arg1 performs anti-inflammatory, whereas Nos2 performs pro-inflammatory func-
tions. Arg1/Nos2 imbalance in MAC potentially mediates many inflammatory diseases.
However, their roles in ACD remain unknown. We found that human ACD lesions and
allergic contact hypersensitivity (CHS) mice contained high levels of Nos2+ monocytes/MAC
(p�0.05). In vitro stimulation of bone marrow-derived MAC with a hapten allergen sup-
pressed Arg1, but induced Nos2 expression, which was normalized by dexamethasone, a
common ACD treatment (p�0.05). To confirm the importance of Nos2 to CHS, Nos2-/- mice
were exposed to DNFB allergen and noted with decreased ear thickness compared to
wildtype mice (p�0.05). To determine how Nos2 was regulated in this response, we explored
the role of Arg1. Using mice with myeloid cell specific deletion in Arginase-1
(Argfl/fl;LysMcre+/-) in the in vivo CHS model , we found that these mice have increased ear
thickness along with high Nos2-expressing MAC (all p�0.05) compared to control mice
following DNFB challenge. The functional relevance of increased Nos2 in Arg1-deficient
MAC is further supported by the finding that DNFB-elicited Argfl/fl;LysMcre+/- mice treated
with a selective Nos2 inhibitor exhibited significantly decreased ear thickening compared to
vehicle-treated CHS mice and wild type controls (p�0.05). Together, our findings reveal a key
role for Arg1 in suppressing skin CHS through dampening Nos2 and Arg1/Nos2 imbalance
contributes to skin inflammation in this context. Therefore, restoring this imbalance may
represent a potential therapeutic avenue in treating ACD.
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Anti-inflammatory and antioxidant effects of Galium Aparine extract in
macrophage RAW264.7 cells

J Shim1, M Park2 and S Yang2 1 Semyung Univ., Jecheon, Ch’ungch’ong-bukto, Republic of
Korea and 2 AJ Co., Asan, Ch’ungch’ong-namdo, Republic of Korea
Galium Aparine (GA) has been used as painkiller, abscess and anti-inflammatory agent.
However, it is unclear how they exerted their physiological effects in macrophages. In this
experiment, the anti-inflammatory and antioxidant effects of GA in RAW264.7 cells were
examined by measuring ROS scavenging activity and inflammatory cytokines (nitric oxide,
PGE2, iNOS, interleukin-1a, b, 6 and tumor necrosis factor-a). Treatment with GA signifi-
cantly increased the activities of ROS scavenging activity by DPPH assay. In addition, GA
extract decreased NO production, iNOS, COX-2, IL-1a, b, 6 and TNFa in RAW264.7. Taken
together, these results indicate that GA extract has the potential as a natural antioxidant and a
therapeutic for inflammation-related diseases.
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Rapid changes in the red meat and a-Gal specific IgE-RAST level profile in the
clinical course of a case with red meat allergy and Haemaphysalis longicornis
bite

M Kondo1, K Yamanaka2 and H Mizutani3 1 Dermatology, Mie University, Tsu, Mie, Japan, 2
Dermatology, Mie, Japan and 3 Mie University, Graduate School of Medicine, Mie, Japan
A case with stroke was referred to our hospital with two ticks attached on her right arm. Five
days after admission, she started slurry food including red meat, and developed generalized
urticarial rash. Then, she was diagnosed having urticarial allergic reaction to red meat, and
red meat was eliminated from her hospital diet. The eruption disappeared within 3 days
without systemic corticosteroid therapy. Her rash didn’t recur during 4 months hospitaliza-
tion. High prevalence of urticarial type red meat allergy was reported in the endemic area of
Japanese spotted fever, which is mediated by Haemaphysalis longicornis (H. longicornis).
Then, we investigated immunological background of the present case. We performed PCR
analysis of the removed tick, and confirmed it asH. longicornis after sequence analysis of the
PCR product. By skin prick test with beef antigen, positive reaction was observed at the beef
tested skin after 30 minutes. Then, we investigated changes in the serum red meat specific IgE
levels and serum anti-galactose-alpha-1.3-galactose (a-Gal) antibody, because a-Gal is a
shared epitope in red meat and saliva of H. longicornis. Her red meat specific IgE level was
11.30 Ua/ml at admission. Two days after allergic episode, it increased to 15.5 Ua/ml. At 4
days after elimination of the red meat food, it decreased to 9.23Ua/ml. The simultaneously
serially measured a-Gal specific IgE-RAST levels were more than the highest detection limit
through the clinical course. The present results indicate she was already sensitized to a-Gal
by repeated H. longicornis bite before hospitalization. a-Gal is a shared epitope between the
red meat andH. longicornis salivary antigen, and rapid changes in red meat specific IgE levels
but not a-Gal specific IgE levels indicated clinical effect of elimination of red meat food in red
meat allergy due to shortness of its serum half-life of IgE.
www.jidonline.org S99
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IL-27 promotes skin wound repair through stimulation of keratinocyte
proliferation and host immunity

B Yang1, J Suwanpradid1, RS Lagunes1, H Choi1, P Hoang2, D Wang3, S Abraham4 and
AS MacLeod1 1 Duke University, Durham, NC, 2 Duke University School of Medicine
Department of Dermatology, DURHAM, NC, 3 Duke University, Durham, NC and 4 Duke
University School of Medicine Department of Pathology, Durham, NC
Skin wound repair requires a coordinated program of epithelial cell proliferation and dif-
ferentiation as well as resistance to invading microbes. However, the factors that trigger
epithelial cell proliferation in this inflammatory process are incompletely understood. Recent
studies from our lab and others demonstrate that IL-27 is produced by activated antigen-
presenting cells in the skin upon skin damage and is shown to exert both pro-inflammatory
and anti-inflammatory effects. The potential functional role of IL-27 in wound repair is
currently unknown. Here, we demonstrate that IL-27 is rapidly and transiently produced by
CD301b+ monocyte-derived macrophages and DC in the skin following injury. The functional
role of IL-27 and CD301b+ cells is demonstrated by the finding that CD301b-depleted mice
exhibit delayed wound closure in vivo which could be rescued by topical IL-27 treatment.
Furthermore, genetic ablation of IL-27 receptor (Il27Ra-/-) attenuates wound healing, sug-
gesting an essential role for IL-27 signaling in skin regeneration in vivo. Mechanistically, IL-27
feeds back on keratinocytes to stimulate cell proliferation and re-epithelialization in the skin,
whereas IL-27 leads to suppression of keratinocyte terminal differentiation. Finally, we
identify that IL-27 potently increases expression of the anti-viral oligoadenylate synthase 2
(OAS2), however does not affect expression of anti-bacterial human beta defensin 2 (HBD2)
or regenerating islet-derived protein 3-alpha (REGIIIa). Together, our data suggest a previously
unrecognized role for IL-27 in regulating epithelial cell proliferation and anti-viral host
defense during the normal wound healing response. Our results may have major implications
in our understanding of how keratinocyte proliferation and protective antiviral immunity is
regulated during wound repair.
S100 Journal of Investigative Dermatology (2017), Volume 137
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Extracellular superoxide dismutase (SOD3) inhibits Propionibacteria
acnes - Induced inflammation in vitro

T Kim, C Nguyen and J Kim Department of Dermatology, College of Medicine, The Catholic
University of Korea, Seoul, Seoul-t’ukpyolsi, Republic of Korea
Propionibacteria acnes(P. acnes) is a well-known commensal bacterium and plays an
important role in pathogenesis of acne vulgaris. During the infection, P. acnes induces the
inflammation in human skin and contribute to chronic inflammatory disease. In this study, we
tried to investigate the effect of SOD3, an antioxidant enzyme, on P. acnes/peptidoglycan
(PGN)-induced inflammation in vitro. Our data indicates that SOD3 downregulated the Toll-
like receptor (TLR)-2 expression at mRNA and protein levels in P. acnes/peptidoglycan (PGN)
treated HaCaT, keratinocyte cell line cells and SB95, sebocyte cell line. Moreover, we found
that SOD3 suppressed the expressions of p-NF-kB and p-p38 in P. acnes/PGN treated both
cell lines, whereas did not have any effects on expressions of p-JNK and p-ERK. SOD3 also
exhibited a role of anti-inflammation via reducing expressions of inflammasome related
proteins (NLRP3, ASC, caspase-1) as well as inhibition of cytokine expressions (TNF-a, IL-1b,
IL-6, IL-8) in vitro. In addition, SOD3 reduced the lipid accumulation in sebocytes during the
P. acnes infection. With these findings, we believe that this study will provide valuable
information for developing the effective clinical applications against P. acnes associated acne
vulgaris.
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Expression of the G protein-coupled receptors GPR109A and GPR43 is
downregulated in psoriatic skin

T Schwarz1, A Krejner2, U Mrowietz1, A Bruhs1 and A Schwarz3 1 Department of Derma-
tology, University Kiel, Kiel, Schleswig-Holstein, Germany, 2 Department of Histology and
Embryology, Medical University of Warsaw, Warsaw, Poland and 3 Department of
Dermatology, University of Kiel, Kiel, Schleswig-Holstein, Germany
The short chain fatty acid sodium butyrate (SB), a bacterial product from fiber fermentation in
the colon, is involved in protection against colonic inflammation by inducing differentiation
of IL-10 producing regulatory T cells (Treg). These effects are mediated via the G protein-
coupled receptors GPR109A/HCA2 and GPR43, well known receptors for SB. Cutaneous
(auto)immune diseases including psoriasis are also driven in part by a dysregulation of Treg.
Since activation of GPR109A/HCA2 and GPR43 is crucial for maintaining tissue homeostasis
in the gut we asked whether the same applies for psoriasis. Biopsies from lesional and non-
lesional skin of psoriasis patients and healthy controls were analyzed for the expression of
GPR109A/HCA2 and GPR43 using immunofluorescence microscopy. The expression of both
receptors was significantly reduced in lesional psoriatic skin compared to healthy controls.
The expression of both receptors in non-lesional skin was also decreased but to a lesser
extent. As ligation of GPRs results in an enhanced expression of the GPRs on Treg in the gut,
biopsies from psoriasis and healthy skin were stimulated with SB for 24 hours or left
untreated. Immunofluorescence analysis revealed a significant upregulation of both GPRs
upon SB treatment, implying that SB and probably other short chain fatty acids may activate
cutaneous Treg. The potential role of SB as an agonist of GPRs and inducer of Treg in
inflammatory skin diseases may provide new insights into the role of Treg in inflammatory
dermatoses and allow development of new therapeutic strategies.
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Il1a is a target gene of regnase-1 in epidermal keratinocytes

1 2 2 1
M Takaishi , T Satoh , S Akira and S Sano 1 Kochi University, Kochi, Japan and 2 Osaka
University, Osaka, Japan
Regnase-1 (MCPIP1, Zc3h12a) harbors a CCCH type zinc-finger domain and a PIN-like
RNase domain and has been shown to contribute to instability of a large number of mRNAs
including cytokines and chemokines in immune cells. Regnase-1 recognizes target mRNAs at
the conserved stem-loop structure in 3’ UTR to degrade. Recent studies have demonstrated
that regnase-1 is expressed and contributes to regulation of gene expression of inflammation-
related molecules in keratinocytes. However, target genes of regnase-1 in keratinocytes have
not been fully understood. To elucidate target genes of regnase-1 in keratinocytes, regnase-1
was down-regulated by siRNA transfection in mouse epidermal keratinocytes. Regnase-1
knock-down resulted in up-regulation of mRNAs encoding cytokines, chemokines, and anti-
microbial peptides including Il1a, Defb3, S100a8, and Cxcl1. To confirm whether regnase-1
directly targeted these mRNAs, 3’ UTR of the genes were ligated to 3’ end of luciferase-
coding sequence in an expression vector, which was co-transfected with regnase-1 expression
vector in HEK293 cells. When the luciferase expression vector flanked with mouse Il1a 3’
UTR was transfected in the cells, luciferase activity was significantly reduced as compared
with control. In contrast, luciferase activity was not reduced when transfected with 3’ UTR of
Defb3 or S100a8. A predicted stem-loop structure was determined in silico within the 3’ UTR
of mouse Il1a. Deletion of the stem-loop or single nucleotide substitution of the loop resulted
in restoration of luciferase activity. This data clearly indicated that Il1a was a direct target
gene of regnase-1 in epidermal keratinocytes through recognition of its specific stem-loop
structure.
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Neuronal IL-4Ra and JAK1 signaling mediate chronic itch

L Oetjen1, M Mack1, T Whelan1, C Guo1, L Yang1, S Hamilton1, P Wang1, H Niu1, J Feng1,
A Xu1, S Tripathi1, J Luo1, J Brestoff1, A Shaffer1, C Hsieh1, R Gereau1, M Miller1, H Hu1,
S Davidson2, Q Liu1 and B Kim1 1 Washington University, St. Louis, MO and 2 University of
Cincinnati, Cincinnati, OH
Chronic itch is a highly debilitating symptom of many diseases ranging from inflammatory
skin disorders such as atopic dermatitis (AD) to conditions that present in the absence of overt
skin inflammation such as pruritus of unknown origin (PUO) or chronic idiopathic pruritus
(CIP). However, the molecular mechanisms that drive chronic itch remain poorly understood.
Employing AD as a model itch disorder, we show that the shared receptor subunit for IL-4 and
IL-13 (IL-4Ra) on sensory neurons mediates chronic itch. Based on IL-4Ra signaling biology,
we hypothesized that downstream JAK signaling in sensory neurons would be a critical
component of itch. Indeed, we find that both systemic JAK inhibition and interruption of JAK
signaling in the nervous system significantly reduce chronic itch. Further, sensory neuron-
specific genetic deletion of JAK1 results in robust abatement of itch in mice. Finally, in proof-
of-concept clinical studies, CIP patients with recalcitrant chronic itch improved dramatically
in response to JAK inhibition. Collectively, these studies establish new molecular pathways by
which both type 2 cytokine and JAK signaling in sensory neurons promote itch and provide
strong rationale for targeting these pathways in chronic itch disorders.
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D and extracellular calcium regulate inflammation on cultured sebocytes

D Eun, Y Jang, S Lee, D Kim and W Lee Department of Dermatology, Kyungpook National
University School of Medicine, Daegu, Republic of Korea
Excessive sebum production and changes in sebum component are supposed to be one of the
pathogenic factors for acne. Extracellular calcium levels regulate growth and differentiation of
keratinocytes and sebocytes. In addition, sebocytes were identified as bioactive vitamin
D-responsive target cells. Both vitamin D and calcium act as promoters of epithelial cell
functions. Inflammatory cytokines also play an important role in the pathophysiology of acne
and can be produced by sebocytes. We investigated changes in the expression of inflam-
matory biomarkers and lipogenesis after treatment of cultured sebocytes with vitamin D (10-10

to 10-6 M) or calcium (0.25, 0.5, 1 and 1.25 mM). Real time-polymerase chain reaction (RT-
PCR) and enzyme-linked immunosorbent assay (ELISA) were done to measure changes in the
expression of inflammatory biomarkers including IL-1ß, IL-6, IL-8 and TNF-a after treatment
with vitamin D or calcium. RT-PCR was done for the expression of antimicrobial peptides,
including psoriasin, hBD2 and LL37, and sebocyte differentiation markers, including MC1R
and MC5R, after treatment with vitamin D or calcium. Vitamin D and calcium decreased the
expression of IL-1ß, IL-6, IL-8 and TNF-a in cultured sebocytes. Calcium increased the
expression of psoriasin, hBD2, LL37, MC1R and MC5R in cultured sebocytes. In conclusion,
vitamin D and calcium have potential to regulate the expression of inflammatory biomarkers,
antimicrobial peptides, differentiation markers in cultured sebocytes.
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The role of purinergic signaling in development of irritant dermatitis of
acrodermatitis enteropathica

T Matsuzawa1, Y Ogawa1, S Shimada2 and T Kawamura3 1 Dermatology, University of
Yamanashi, Yamanashi, Japan, 2 University of Yamanashi, Yamanashi, Japan and 3
Dermatology, University of Yamanashi, Yamanashi, Japan
Purinergic signaling is crucial to maintain homeostasis of inflammation. We previously
elucidated that disruption of homeostasis of skin inflammation by Zn deficiency-mediated
ablation of Langerhans cells (LC) that expressed CD39 was causative for dermatitis in acro-
dermatitis enteropathica. ATP was hydrolyzed into AMP by E-NTPDases (Entpd), E-NPPs
(Enpp), and tissue non-specific alkaline phosphatases (TNAP). LC express Entpd1 (CD39) and
keratinocytes (KC) do not express it. However, the expression of other ATP-hydrolyzing
molecules in LC and KC is not addressed. The purpose of this study is 1. to determine the
expression of these ATP-hydrolyzing molecules in LC and KC by qPCR, and 2. to examine the
alteration of expression of these ATP-hydrolyzing molecules under Zn deficient condition.
Normal murine KC expressed Entpd2, Enpp1, and low levels of Enpp2 and TNAP, whereas
normal human epidermal KC expressed Entpd2, Entpd3, and Enpp1. Normal murine LC
expressed Entpd1 (CD39), Entpd2, and low level of Enpp1, whereas normal human LC
expressed Entpd1 (CD39), and low levels of Enpp2 and Enpp3. KC from Zn-deficient diet
mice showed increased expression of Entpd2 and Enpp1, and loss of expression of Enpp2 and
TNAP. Finally, we examined the impact of LC in ATP hydrolysis. ATP hydrolysis activity was
determined by measuring released phosphate. ATP hydrolysis activity was impaired up to
82% in LC-depleted murine epidermis compared with LC-existing murine epidermis. These
data suggested that the expression of ATP-hydrolyzing molecules in LC and KC were different
between mice and humans. Additionally, Zn deficiency altered the expression of ATP-
hydrolyzing molecules in KC. Lastly, Entpd1 (CD39)- and Entpd2-expressing LC assumed
about 80% of ATP hydrolysis, whereas Entpd2- and Enpp1-expressing KC assumed the
remaining 20% ATP hydrolysis in murine epidermis.
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Atopic keratoconjunctivitis spontaneously develop in a mouse model of atopic
dermatitis expressing the mouse interleukin-33 gene driven by a keratin 14
promoter

Y Imai1, Y Hosotani2, M Kusakabe1, M Nagai1 and K Yamanishi1 1 Dermatology, Hyogo
College of Medicine, Hyogo, Japan and 2 Ophthalmology, Hyogo College of Medicine,
Hyogo, Japan
Interleukin-33 (IL-33), a member of the IL-1 family of cytokine, activates group 2 innate
lymphoid cells (ILC2). The involvement of IL-33 has been suggested in the pathophysiology of
asthma, allergic rhinitis, atopic dermatitis (AD) and urticaria (Imai Y, J Dermatol Sci, 2014).
IL-33 is up-regulated in the conjunctival tissues of atopic keratoconjunctivitis (AKC), but
precise mechanisms of how IL-33 contributes to the role of ILC2 in AKC are unknown.
Previously, we established a transgenic mouse line expressing the mouse IL-33 gene driven by
a keratin 14 promoter. In these mice, AD-like itchy dermatitis developed spontaneously with
infiltration of ILC2 into lesional skins (Imai Y, Proc Natl Acad Sci USA, 2013). In further
observing mouse phenotypes, we noticed that keratoconjunctivitis occurred in the mice
between 18 and 22 weeks of age, and that the severity intensified with age. These mice
showed blepharitis and corneal impairments, and the histology revealed epithelial thickening
in the conjunctiva and the cornea with infiltration of eosinophils, mast cells. IL-5, IL-13, IL-33
and CCL11 were significantly (P < 0.05) elevated; the gene expressions of IL-5, IL-13, IL-33
and Prg2 were significantly (P < 0.05) increased in the cornea. Flow cytometry revealed that
the proportion of ILC2 producing IL-5 and IL-13 in the corneal cells was about 20 times
greater in IL33tg mice than in WT mice. These phenotypes closely resemble human AKC.
These data suggest that IL-33 is crucial for the development of AKC. The mouse line may be
useful as a novel model for research and development of therapeutic strategies for AD and
AKC.
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Plasmacytoid dendritic cell-derived type I interferon drives flares of rosacea

1 2 3 3 3 1
A Mylonas , O Demaria , S Meller , H Friedrich , B Homey , J Di Domizio , M Gilliet1 and
C Conrad1 1 Lausanne University Hospital, Lausanne, Vaud, Switzerland, 2 CIML, Marseille,
Provence-Alpes-Cote d’Azur, France and 3 Dusseldorf University Hospital, Dusseldorf,
Nordrhein-Westfalen, Germany
Rosacea is a common inflammatory skin disorder characterised by recurrent flare-ups of
disease. Cathelicidin antimicrobial peptides such as LL37 have previously been described to
be overexpressed in rosacea. Although there is increasing evidence of a role for antimicrobial
peptides and the innate immune system in rosacea, the pathogenic mechanisms remain
elusive. We found a marked dermal accumulation of plasmacytoid dendritic cell (pDC)
accompanied by significant overexpression of type-I interferon (IFN) specifically in patients
during acute flare-ups. Using an established in vivo model of rosacea, repetitive dermal in-
jections of LL37 induced pDC infiltration and IFN production, which was reduced upon pDC
depletion. LL37 injections induced a predominant Th17/22 profile, similar to what we found
in the skin of our patient cohort. Intriguingly, induction of Th17/22-related cytokines was
largely dependent on IFN. Chemokines of the CXCR3 and CCR2/5 family were also critically
dependent on IFN, as was cell-type specific recruitment. Furthermore, B.oleronius, a bac-
terium that thrives in rosacea, activated pDCs when in presence of LL37. Taken together, our
data indicate that antimicrobial peptides along with microbial products in the skin lead to
rapid pDC-recruitment and -activation and that pDC-derived type I interferon plays a path-
ogenic role in inducing a predominant Th17/22 profile thereby potentially driving flare-ups of
rosacea. As Th17/22 cytokines lead to further overexpression of antimicrobial peptides, we
provide evidence for a self-sustained feedback loop amplifying inflammation in rosacea.
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STAT1-medidated miR-17-92 overexpression promotes the hyperproliferation
and dysimmunity of keratinocytes in psoriasis

Y An1, W Zhang1, S Guo1 and C Li2 1 Department of Dermatology, Xijing Hospital, Fourth
Military Medical University, Xi’an, Shaanxi, China and 2 Department of Dermatology,
Xiijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China
Psoriasis is an autoimmune skin disease, in which keratinocytes play a key role by hyper-
proliferation and dysimmunity. MiR-17-92 is related with some autoimmune diseases. The
current study aimed to investigate how the miR-17-92 cluster was involved in the patho-
genesis of psoriasis. Firstly, the expression of miR-17-92 in lesional skin from psoriasis
patients was evaluated by quantitative real-time PCR (qRT-PCR). It turned out that miR-17-92
was significantly increased in the lesional skin from psoriasis patients and positively corre-
lated with psoriasis area and severity index (PASI) scores. The ChIP assay demonstrated that
STAT1 that could be activated by IFN-g transcriptionally promoted the expression of miR-17-
92. Furthermore, miR-17-92 inhibited the expression of cyclin dependent kinase inhibitor 2B
(CDKN2B) and suppressor of cytokine signaling 1 (SOCS1), both of which had been predicted
to be the target genes of miR-17-92. Subsequently, we found that miR-17-92 promoted the
proliferation of keratinocytes by facilitating the cell cycle of keratinocytes via suppressing
CDKN2B. Furthermore, miR-17-92 increased the production and secretion of CXCL10 of IFN-
g-stimulated keratinocytes by suppressing SOCS1. In addition, the chemotaxis of the culture
medium from IFN-g-stimulated keratinocytes was enhanced with miR-17-92 overexpression.
Taken together, our research demonstrated that STAT1-mediated miR-17-92 overexpression
promoted the hyperproliferation and dysimmunity of keratinocytes by inhibiting CDKN2B
and SOCS1, respectively, indicating that miR-17-92 may be involved in the development of
psoriasis.
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Inflammatory gene expression in keratinocytes is regulated by HDAC8 and
HDAC9 and is modulated by metabolites from the microbiome

J Sanford1 and RL Gallo2 1 University of California, San Diego, San Diego, CA and 2 UCSD,
San Diego, CA
The microbiome has wide-ranging effects on cutaneous immune functions, including influ-
encing cytokine production from keratinocytes. Previously, we have shown that Propioni-
bacterium acnes generates short-chain fatty acids (SCFAs) when grown under hypoxic
conditions in the presence of lipid, and that these SCFAs inhibit histone deacetylase (HDAC)
activity. Surprisingly, HDAC inhibition greatly increased the responsiveness of epidermal
keratinocytes to Toll-like receptor (TLR) activation (i.e. a 200 fold-change in IL-6 transcript
and a 5800 fold-change in IL-8 transcript vs. vehicle control). This finding provides a novel
hypothesis for the pathogenesis of acne, and illustrates how the local environment of the
follicle, host genetics and the microbiome can combine to initiate focal inflammation. To
further understand the mechanism of action of these SCFAs, we profiled the expression of the
11 classical HDAC enzymes in human keratinocytes using qPCR and immunohistochemistry.
We then performed an siRNA-mediated gene-silencing screen to examine the impact of loss
of individual HDACs on TLR responsiveness. Depletion of either HDAC8 or HDAC9 in ker-
atinocytes recapitulated the effects of SCFAs, with qPCR detecting increased expression of
genes like IL-1b, IL-6, IL-8, TNFa and TSLP in response to TLR2 or TLR3 ligands. Global
transcriptomic analysis by RNA-sequencing confirmed this response and mirrored some
aspects of the transcriptional response seen in acne. SCFA treatment or knockdown of HDAC8
or HDAC9 also increased cytokine responses from sebocyte cell lines, extending the role of
HDAC8 and HDAC9 as previously unrecognized regulators of skin inflammation. Current
studies are investigating histone modifications and chromatin structure in keratinocytes
depleted of HDAC8 and HDAC9, evaluating the genomic targets of HDAC8 and HDAC9, and
studying germ free mice and mice with targeted deletion of HDAC9 to further understand
these novel epigenetic regulators of immunity.
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Identification of IL-4 regulated microRNAs in primary keratinocytes

L Bao1, C Chau2, J Bao1 and LS Chan3 1 Dermatology, University of Illinois, Chicago, IL, 2
Research Resources Center, University of Illinois, Chicago, IL and 3 Dermatology, University
of Illinois; Medicine, Jesse Brown VA Hospital, Chicago; Medicine, Capt. James A. Lovell
FHCC, North Chicago, Chicago, IL
Atopic dermatitis (AD) is a common chronic inflammatory skin disease. Th2 cytokines
including IL-4 play an important role in AD pathogenesis. Previously we showed that IL-4
dysregulates epidermal chemotactic, angiogenic, pro-inflammatory and antimicrobial genes
at the transcriptional level in AD. In this study, we proposed to use microRNA (miR) array to
identify miRs regulated by IL-4 in primary keratinocytes, which may play important roles in
AD pathogenesis. Primary keratinocytes were treated with vehicle or IL-4 at various doses for
24 hours, and miFinder Array was performed (n¼4). Genes with at least 1.5-fold upregulation
or downregulation by IL-4 and with a P-value of less than 0.05 were identified. Of all the 372
miRs examined, 26 and 1 miRs are up- and downregulated, respectively. These miRs have
been reported to play important roles in skin development and homeostatsis, inflammation,
angiogenesis, and immune responses. In addition, miR-223 and -143, important biomarkers
in psoriasis, are also upregulated by IL-4. Interestingly, miR-147a, the only down-regulated
one in our study, attenuates TLR induced-inflammatory response in macrophages. miR-101-
5p, -122-5p, -142-3p, -204-5p, -223-3p, -335-3p, -376a-3p, -378a-5p, -518b, -639, -9-5p,
-147a are among the most significantly upregulated miRs. Also worth mentioning, we
identified several miRs dysregulated by IL-4, such as miR-143, -155 and -199a, which are
closely related to AD. But due to the sample size, the difference does not reach statistical
significance. Finally we have collected samples from IL-4 transgenic mice, an AD animal
model, and we will compare the in vivo findings with the current array data. Detailed
examination of these miRs may delineate their specific roles in AD pathogenesis. This
knowledge may be translated into clinical applications in the diagnosis and treatment of AD.
www.jidonline.org S101
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Correlation between autologous serum skin test and levels of autoantibodies to
FcεRI on mast cell in Japanese patients with chronic spontaneous urticaria

S Izaki1, K Hayama1, D Fujisawa1, H Fujita2, C Ra3, Y Okayama3 and T Terui1 1 Department
of Dermatology, Nihon University School of Medicine, Tokyo, Japan, 2 Department of
Dermatology, Nihon University School of Medicine, Tokyo, Japan and 3 Allergy and
Immunology Group, Nihon University School of Medicine, Tokyo, Japan
Background: Anti-FcεRIa and anti-IgE antibodies have recognized to be related with auto-
immune chronic spontaneous urticaria (CSU). The in vivo autologous serum skin test (ASST) is
widely used to detect autoreactivity in autoimmune CSU, but its meaning is controversial.
Objective: To recomfirm whether the ASST correlate the titer of anti-FcεRIa and anti-IgE
antibody, disease severity, and effect of cycrosprine in CSU patients. Methods: We performed
ASST in 61 CSU patients. Sera from patients and saline as a negative control were injected
intradermally to forarms. The wheal response was measured at 30 min after injections, and
was taken to be positive when the diameter of wheal is 2 mm bigger than that with saline.
Disease severity was evaluated by Urticaria Activity Score (UAS) 7. Anti-FcεRIa antibody or
anti-IgE antibody was detected by ELISA. Results: Twenty five out of 61 CSU patients were
positive for ASST. The levels of anti-FcεRIa antibody and improvement of UAS7 with oral
cycrosporine were significantly higher in ASST positive patients compared to negative
patients (P¼ 0.0294, P¼0.00179), and there was no significant diffrence in levels of anti-IgE
antibody in both groups (P¼0.189). Conclusions: These findings suggest that detection of
anti-FcεRIa antibody may substitute ASST to predict the efficacy of cycrosporine for CSU
patients.
S102 Journal of Investigative Dermatology (2017), Volume 137
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Mechanisms of antitumor immunity by intralesional Mycobacterium bovis
Bacillus Calmette-Guerin (BCG) in cutaneous melanoma metastases

R Lardone1, A Chan2, A Lee3, L Foshag3, M Faries3, P Sieling4 and DJ Lee2 1 JWCI, Cordoba,
Cordoba, Argentina, 2 Los Angeles Biomedical Research Institute at Harbor-UCLA Medical
Center, Torrance, CA, 3 JWCI, Santa Monica, CA and 4 NantBioscience, Culver City, CA
Intralesional (IL) therapy using Mycobacterium bovis Bacillus Calmette-Guérin (BCG) has
been a relatively inexpensive option for treating inoperable cutaneous metastatic melanoma
in NCCN guidelines for decades. Mechanisms of IL-BCG used in this manner have not been
studied in the skin. We investigated the tumor microenvironment from melanoma patients
combined with in vitro studies to further investigate pathways altered by BCG. Since mac-
rophages play a pivotal role in defense against both cancer and mycobacterial infections,
we hypothesized BCG can regulate macrophages to promote antitumor immunity. Tumor-
associated macrophages (also known as M2) infiltrate solid tumors and impair antitumor
immunity. BCG-treated, in vitro-polarized M2 (M2-BCG) show dramatic transcriptional
changes involving inflammation, immune cell recruitment, cross-talk and activation path-
ways. Mechanistic network analysis indicates potential for M2-BCG to improve IFN-g
responses, frequently used as a marker for successful antitumor immunity. Accordingly, we
found an increased frequency of IFN-g-producing CD4+ T cells responding to M2-BCG vs.
mock-treated M2 (ppIn vitro BCG-infected cell lines derived from metastatic melanoma
patients stimulated a higher frequency of IFN-g producing-TIL from the same melanoma
patient (p < 0.05) than uninfected cell lines. Together, our data suggests BCG promotes an
antitumor response in cutaneous metastatic melanoma through indirect and direct effects on
the cell types within the tumor microenvironment including macrophages, T cells and the
tumor itself.
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Neutrophil extracellular traps exacerbate the inflammation in psoriasis by
inducing CXCL1/CXCL10 secretion in keratinocytes

S Shao1, H Fang2, E Dang3 and G Wang4 1 Xijing Hospital, The Fourth Military Medical
University, Xi’an, Shanxi, China, 2 Xijing Hospital, The Fourth Military Medical University,
Xi’an, Shaanxi, China, 3 Xijing Hospital, the Fourth Military University, Xi’an, Shaanxi,
China and 4 Xijing Hospital, Xi’an, Shaanxi, China
Neutrophil activation by inflammatory stimuli and the release of extracellular chromatin
structures (neutrophil extracellular traps-NETs) have been implicated in the development of
chronic inflammation and autoimmunity. However, whether and how NETs contribute to the
pathogenesis of psoriasis is still not clear. Herein, we demonstrated that depleting neutrophils
with neutralizing antibody dramatically alleviated the epidermis thickness and the infiltration
of immune cells in psoriasis-like imiquimod-treated mice, which can be reversed by sub-
cutaneous injection of NETs. Besides, inhibiting the formation of NETs with PAD4 inhibitor
decreased the psoriasis-like inflammation significantly in imiquimod-treated mice. In vitro
experiments showed that NETs activated primary human keratinocytes, leading to the high
gene and protein expressions of cytokines and chemokines, especially CXCL1 and CXCL10,
through NFkb and STAT3 activation. In addition, NETs-induced CXCL1 and CXCL10 pro-
moted the chemotactic migration of T cells and neutrophils. The above findings were further
supported by the detection of NETs in close proximity to keratinocytes in psoriatic lesions.
And patients with psoriasis had increased plasma levels of NET components compared with
controls. We also found that psoriasis-related agents, such as IL17A, TNF-a IFN-g, HMGB1
and LL37, could induce the formation of NETs in vitro. Taken together, these data suggest that
NETs form in the serum and skin lesions of psoriasis patients and imiquimod-induced mice.
NETs regulate the keratinocyte activation, resulting in the chemotaxis of T cells and neu-
trophils, and might be targeted to reduce the inflammation in psoriasis.
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Ultraviolet radiation alters the skin microbiome composition

1 2 2 3 3 2 2
H Ahmed , C Morrow , N Yusuf , HW Lim , I Hamzavi , E Burns , A Shaheen , A Muzaffar2,
M Abdelgawwad2, C Al-Sadek2, T Foy2, R Kumar2, T Ptacek2, S Huda2, P Isedeh3 and I Kohli3

1 Florida State University, Orlando, FL, 2 University of Alabama at Birmingham, Birming-
ham, AL and 3 Henry Ford Hospital, Detroit, MI
The skin is home to microorganisms that tend to have commensal relationships with the host.
As its own ecosystem, human skin and its microbiome are subject to the effects of environ-
mental stressors, such as ultraviolet radiation (UVR). Knowledge of how the colonization of
skin changes following this exposure can advance our understanding of the delicate balance
between host and microorganism. We hypothesized that the cutaneous microbiome will
change following exposure to UVR. To assess this, participants with Fitzpatrick types 1 and 2
were exposed to varying doses of UVA and UVB, immediately or after 24 hours. Swab
samples were taken from the non-exposed/exposed sites and 16S ribosomal DNA bacterial
gene sequencing was performed to identity the microorganisms present. We found that
alteration in microbiome composition occurred following each UV dose, and not a single
sample returned to the original pre-UVR composition. Following UVR, an overall decrease in
composition of Lactobacillaceae and Pseudomonadaceae, while an increase in phylum
Cyanobacteria were observed. These findings reveal a link between UVR and microbiome
composition and may provide useful information for developing novel treatments in pre-
venting sun damage or dermatologic conditions that may be caused or facilitated by host-
microbe interactions.
592

RIG-I antiviral signaling drives interleukin-23 production and psoriasis-like
skin disease

H WANG Shanghai Jiao Tong University School of Medicine, Shanghai, China
Retinoic acid inducible-gene I (RIG-I) detects short dsRNA and stem-loop RNA species
bearing a 5’-triphosphate end, and functions as one of the major sensors of RNA viruses
(Myong, Cui et al., 2009, Pichlmair, Schulz et al., 2006). DDX58, which encodes the RIG-I
protein has been newly identified as a susceptibility gene in psoriasis, a chronic inflammatory
skin disorder affecting the skin in 1-3% of the general population (2009, Tsoi, Spain et al.,
2012). Recently, interleukin (IL)-23 has been demonstrated as a key master cytokine that
promotes T helper 17 (Th17) cell survival and proliferation, and targeting the IL-23p19 sub-
unit with a monoclonal antibody results in the clinical improvement in psoriasis (Kopp, Riedl
et al., 2015, Zheng, Danilenko et al., 2007). Yet what triggers IL-23 production in the skin of
individuals genetically predisposed to develop psoriasis is still unclear. Here, we show that
RIG-I expression is increased in the affected skin derived from psoriasis patients and from
IL-23-induced mouse model of psoriasis. The activation of RIG-I by 5’ppp-dsRNA, its syn-
thetic ligand, directly causes the production of IL-23 and promotes chronic cutaneous
inflammation in mice that closely resembles human psoriasis. Repeated injections of IL-23 to
the ears failed to induce IL-23 production and a full psoriasiform skin phenotype, both in
germ-free and RIG-I knockout mice. Furthermore, RIG-I-mediated IL-23 production was
confined to the CD11c+ myeloid dendritic cells (mDCs) via nuclear factor-kappa B (NF-kB)
signaling, and stimulated RIG-I expression in an auto-regulatory feedback loop. Thus, our
data suggest that the RIG-I-mediated antiviral response is pivotal for the local IL-23 pro-
duction in the mDCs and for the IL-23-induced psoriasiform skin inflammation in mice,
supporting the notion that dysregulation in the antiviral immune responses of hosts through
the innate pattern-recognition receptors may trigger the skin inflammatory conditions in the
pathophysiology of psoriasis.
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Staphylococcal enterotoxin B modifies ovalbumin-induced innate immune
responses and skin inflammation in a murine model of atopic dermatitis

S Fassbender1, F Opitz2, S Johnen2, I Foerster2 and H Weighardt2 1 IUF Leibniz Research
Institute for Environmental Medicine, Duesseldorf, Nordrhein-Westfalen, Germany and 2
LIMES Life and Medical Sciences Institute, University of Bonn, Bonn, Nordrhein-Westfalen,
Germany
Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by recurrent
pruritic eczemas. Patients are at risk of staphylococcal infection, especially on lesional skin.
Staphylococcus aureus-derived superantigens trigger disease progression and correlate with
disease severity. To analyze the impact of superantigens to innate immune activation in AD
we induced murine AD-like inflammation via repeated tape-stripping and subsequent
sensitization to ovalbumin (OVA), staphylococcal superantigen B (SEB) or both and addressed
the contribution of the innate immunity signaler MyD88 to AD pathogenesis. We could show
that SEB itself induces mild, largely MyD88-dependent dermatitis symptoms. The combined
sensitization to OVA+SEB boosted OVA-specific inflammation, Th1 and Th2 cytokine pro-
duction and humoral immunoglobulin responses. While the expression of CCL17 and CCL22,
as well as the Th2 induced immune response was MyD88-independently boosted by SEB,
MyD88 was critically involved in the recruitment of epidermal CD8+ T cells to the inflamed
skin and the induction of Th1 immunity. Collectively, our data emphasize that SEB aggravates
AD-like inflammation via several mechanisms including its superantigenic function or by
acting as an antigen itself but also by interference with pathways of the innate immune
system.
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IL-27 promotes innate antiviral competence in wounds

1 1 2 3 1 2
J Kwock , B Yang , J Maycock , M McFadden , J Suwanpradid , L Pontius , P Hoang4,
S Horner3 and AS MacLeod2 1 Duke University School of Medicine Department of
Dermatology, Durham, NC, 2 Duke University, Durham, NC, 3 Duke University School of
Medicine Molecular Genetics and Microbiology, Durham, NC and 4 Duke University School
of Medicine Department of Dermatology, Durham, NC
Following skin injury, multiple innate immune signaling pathways are activated in order to
re-establish the antimicrobial barrier. While the induction of skin antibacterial molecules is
well defined, regulation of antiviral proteins in the skin remains largely unknown. Here, we
show that antiviral proteins are potently induced following skin injury and are highly
expressed by keratinocytes and macrophages in the skin. Because we previously reported that
interleukin-27 (IL-27) is produced upon skin injury to promote wound repair, we next tested
whether rhIL-27 can stimulate expression of the antiviral peptides oligoadenylate synthetase
1, (OAS1), OAS2, OASL, Mx1 and other antiviral proteins in human keratinocytes and
macrophages. All antiviral proteins tested were significantly stimulated by rhIL-27
(p < 0.001), whereas rhIL-27 failed to induce the antibacterial peptide human beta defensin 2
(HBD2). Virus envelope protein immunostaining and qPCR on human macrophages and
keratinocytes treated with IL-27 and infected with various viruses demonstrated that rhIL-27
significantly suppresses viral infection in a cell-intrinsic manner. Together, our data suggest
that IL-27 provides antiviral competence in skin wounds through activation of antiviral pro-
teins. Our results help elucidate mechanistic insights into antiviral immunity in wound
healing.
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Prolonged nicotine exposure altered homeostasis in cultured human
keratinocytes

M Kishibe1, M Murakami2, N Saito1, M Honma1, KA Radek3 and A Ishida-Yamamoto4 1
Department of Dermatology, Asahikawa Medical University, Hokkaido, Japan, 2 Depart-
ment of Dermatology, Ehime University Graduate School of Medicine, Ehime, Japan, 3
Department of Surgery, Burn Shock and Trauma Institute, Health Science Division, Loyola
University Chicago, Maywood, IL and 4 Asahikawa Med Univ, Hokkaido, Japan
Smoking is widely known to exacerbate the morbidity and the disease severity of the
inflammatory skin diseases such as palmoplanter pustulosis (PPP). Nicotine, a main
component of tobacco, activates nicotinic acetylcholine receptors (nAChRs). nAChRs are
ligand-gated ionotropic receptors and expressed in several epithelial tissues, including
epidermis. nAChR activation directly influences keratinocyte proliferation, differentiation,
adhesion and innate immune function within the epidermis. Previous studies have shown that
the expression of nAChRs are altered in the lesional skin and acrosyringium of PPP. Our group
previously determined that the acrosyringium is a major target of inflammation in PPP.
Therefore, we speculated that nicotine can influence the activation of nAChRs, and further
promote aberrant homeostasis in palmoplantar skin and sweat glands. First, differentiated
normal human epidermal keratinocytes and a human sweat gland cell line NCL-SG3 cells
were exposed to pathological doses of nicotine up to 96 hours. The adhesion molecules were
analyzed by quantitative PCR. Nicotine exposure decreased adhesion molecules in kerati-
nocytes, but not in sweat gland cells. Next, nicotine-treated cells were stimulated with TNF-a,
and then inflammatory cytokines (e.g., TNF-a, IL-6, and IL-17) were analyzed. Pretreatment
of nicotine significantly increased TNF-a-induced IL-6 and IL-8 in keratinocytes (P < 0.01). In
conclusion, nicotine exposure might enhance inflammatory responses in the epidermis.
Further investigation should be required.
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ICP-5249 attenuates psoriatic inflammation through autophagy

1 2 3 1 3 1 1
J Jung , Y Hur , C Lim , K Shin , H Kim , H Chung and K Park 1 Incospharm Corporation,
Daejeon, Taejon-jikhalsi, Republic of Korea, 2 Korea Basic Science Institute, Ochang,
Ch’ungch’ong-bukto, Republic of Korea and 3 Incospharm Corporation, Daejeon, Taejon-
jikhalsi, Republic of Korea
Psoriasis, a common immune-mediated inflammatory skin disease, is characterized by
chronic plaques of red, scaly and well-demarcated regions of inflamed skin that are the result
of keratinocytes hyperproliferation. Autophagy is a major intracellular degradative process of
cellular constituents, and plays a considerable protection role in autoimmune and chronic
inflammation diseases by cross-talking with cytokines. We developed ICP-5249, a peptido-
mimetic of pyrrolidone carboxylic acid(PCA) conjugated with palmitic acid, and investigated
the effect of ICP-5249 on the autophagic activity that may associated with psoriasis. ICP-5249
induced the autophagy as early as 30 minutes after stimulation and its activation was
decreased within 12 hours. We showed that AMPK regulates the autophagy through the
phosphorylation of ULK1 and beclin-1. ICP-5249 reduced the inflammatory cytokines IL-6,
IL-8, IL-20, IL-24 and IL-36g, and chemokines monocyte chemoattractant protein-1(MCP-1/
CCL2), CXCL2, CCL20 in the psoriasis induction conditions. We also examined the changes
of psoriasis markers. ICP-5249 inhibited the expression levels of kallikrein7 and arachidonate
12-lipoxygenase, 12R type(ALOX12B) that are up-regulated in psoriatic skin. Moreover, the
expression of KRT6 and KRT16 were decreased by ICP-5249 treatment whereas KRT1
expression was increased. Interestingly, these effects were suppressed in the presence of
autophagy inhibitor. Collectively, our results provide substantial evidences that ICP-5249 may
be used for the psoriasis therapy by reducing inflammation on keratinocyte through auto-
phagy activation.
597

EGFR monoclonal antibodies and EGFR tyrosine kinase inhibitors have distinct
effects on the keratinocyte innate immune response

R Ommori, K Park, F Miyagawa, H Azukizawa and H Asada Department of Dermatology,
Nara Medical University, Nara, Japan
EGFR inhibitors (EGFRIs) are a well-established targeted therapy for several cancers. How-
ever, EGFRIs frequently cause cutaneous adverse effects, such as follicular acneiform erup-
tions, xerosis and chronic paronychia. It is known that cutaneous adverse effects caused by
EGFR monoclonal antibodies (EGFR mAbs) are more severe than those caused by EGFR
tyrosine kinase inhibitors (EGFR-TKIs). In this study, we investigated the different effects of
EGFR-TKI and EGFR mAb on the keratinocyte innate immune response. Normal human
epidermal keratinocytes (NHEKs) were stimulated with S. aureus and S. epidermidis in the
presence or absence of the EGFRIs. The expression of humanb-defensins (hBDs) in the culture
supernatants were then evaluated by ELISA. We found that EGFR mAbs suppressed the
expression of hBD1 and hBD3 induced by S. aureus, in addition to the expression of hBD2
and hBD3 induced by S. epidermidis. This is in sharp contrast to the effects of EGFR-TKIs
which suppressed the expression of hBD2 and hBD3 induced by S. epidermidis, but not that
of hBD1 and hBD3 induced by S. aureus. Our results suggest that EGFR mAbs and EGFR-TKIs
have distinct effects on keratinocyte innate immune response. Although the precise mecha-
nism of cutaneous adverse effects caused by each EGFRI is still unknown, these differential
effects of each EGFRI on hBD production may be associated with the severity of the cuta-
neous adverse reaction.
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Increased expression of TRPV3 and TRPV4 channel in keratinocytes under Th2
inflammation

H Ko1, W Kim1, K Shin2, B Kim3, G Kim2, H Kim2, B Kim2 and M Kim2 1 Pusan National
University, Yangsan-si, Kyongsang-namdo, Republic of Korea, 2 Pusan National University,
Busan, Pusan-jikhalsi, Republic of Korea and 3 Pusan National University, Yansan-si,
Kyongsang-namdo, Republic of Korea
Background: Pruritus in the patients with atopic dermatitis is frequently affected by envi-
ronmental temperature change. Transient receptor potential (TRP) channel which is a
nonselective cation channel play a central role on sensory response to noxious physical and
chemical stimuli. Populations of non-neuronal cells in the skin express many different types of
TRP channels and TRP channels are involved in various key cutaneous functions including
pruritus, differentiation, and inflammatory process. Objectives: To evaluate the molecular
expression of TRP channels in keratinocytes under Th2 inflammation. Methods: Primary
epidermal keratinocytes were cultured with IL-4, IL-13, IL-17A, and IFN-g. Expression of
TRPV1, TRPV3, TRPV4 and TRPA1 on keratinocytes was analyzed by quantitative real-time
PCR, and western blot and flow cytometry. Results: Real-time PCR and western blotting
analysis revealed elevated expression of TRPV3, TRPV4 and TRPA1 on keratinocytes cultured
with IL-4, IL-13, IL-17A. Especially, TRPV3 and TRPV4 expression is significantly increased
under influence of Th2 inflammatory cytokines such as IL-4 and IL-13. Flow cytometry
analysis confirmed increased expression of TRPV3 and TRPV4 in keratinocytes cultured with
IL-4 and IL-13.Conclusion: Expression of TRPV3 and TRPV4 channels are significantly
increased on keratinocytes under Th2 inflammation. TRPV3 (warm >32�C) and TRPV4 (warm
>28�C) may be more relevant TRP channels in atopic dermatitis than TRPV1 (warm >43�C).
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Delayed onset of IL-17A/F-mediated protective immunity against community-
acquired MRSA skin infection

M Marchitto1, C Dillen2, R Miller2, N Archer2, Y Wang2, R Ortines2 and L Miller3 1 Johns
Hopkins University School of Medicine, Baltimore, MD, 2 Johns Hopkins Medicine, Balti-
more, MD and 3 Department of Dermatology, Johns Hopkins University School of Medicine,
Baltimore, MD
The high recurrence rate of S. aureus skin and soft tissue (SSTI) caused by community-
acquired methicillin-resistant S. aureus (CA-MRSA), suggests that long-lasting immunity is not
generated in many individuals. If immune-based therapies are to provide an alternative to
antibiotics, understanding the key immune responses that promote protection against CA-
MRSA is essential. Previous reports in mice found that IL-17A/F production by gd T cells
mediated early neutrophil recruitment and host defense (within the first 24 hours) against a
skin challenge with a methicillin-sensitive S. aureus laboratory strain. To elucidate the role of
IL-17A/F in host defense against a CA-MRSA SSTI, IL-17A/F-deficient and wt mice were
inoculated intradermally with a bioluminescent derivative of a CA-MRSA clinical isolate
(USA300 LAC). Remarkably, IL-17A/F-deficient mice did not have an early immune defect,
but rather they developed significantly larger lesions and increased bacterial burden
compared with wt mice at days 7 and 10 following infection. Using IL-17A/F tdTomato/GFP
fluorescent dual reporter mice, IL-17A/F cytokine expression peaked at days 7 and 10, cor-
responding with the timing of the immune defect in the IL-17A/F-deficient mice. The major
IL-17A/F-producing cells in the skin and draining lymph nodes were gd T cells. Additionally,
IFNg protein levels were significantly decreased in the affected skin at day 10 in IL-17A/F-
deficient mice compared with wt mice. Taken together, in response to a CA-MRSA SSTI,
IL-17A/F (and INFg) contributed to host defense at later time points during the infectious
course than anticipated, suggesting that the delay in the protective immune response might be
due to the increased virulence of CA-MRSA isolates.
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Microbial-sensing liver Vg6+ gd T-cells modulate cutaneous inflammation

E Merrill, M Constantinides, S Nakajima and Y Belkaid NIAID, Bethesda, MD
Each body barrier surfaces is colonized by site specific microbiota. Whether the microbiota at
one barrier surface can influence immunity and inflammation at other barrier surfaces is only
beginning to be understood. Here we explored the possibility that gut bacteria can affect the
cutaneous inflammatory response to imiquimod. To address this question, we colonized
germ-free animals with gut-specific commensals and found that mice raised in absence of live
microbes develop less inflammation following imiquimod treatment compared to gut bacteria
colonized mice. Notably, the increased inflammatory response in gut bacteria colonized
mice was associated with IL17+ Vg6+ gd T-cells, but not Vg4+ gd T-cells, ab T-cells, or ILCs.
To determine the source of Vg6+ gd T-cells, various gut-associated tissues were assessed and
Vg6+ gd T-cells were identified as major producers of IL17a in liver and spleen compared to
other gut-associated organs, and this IL17a production is dependent on the microbiota. To
assess the physiological relevance of this skin/liver axis we explored the possibility that Vg6+
gd T-cells may play a role in clearance of extracellular microbes during bacteremia. Indeed,
in E. coli sepsis, liver Vg6+ gd T-cells, but not Vg6+ gd T-cells in other organs, responded
within 24 hours. Taken together, IL17+ Vg6+ gd T-cells may be part of an evolutionarily
conserved system where barrier breach leads to bacteremia, which leads to accumulation of
IL17+ Vg6+ gd T-cells in the liver. In a feedback mechanism, the expanded IL17+ Vg6+ gd
T-cells can traffic to barrier sites where they are capable of protecting against subsequent
microbial invasion. Conversely, this mechanism can become pathogenic when intestinal
leakiness leads to excess stimulation, followed by over-responsiveness in peripheral tissues
and exacerbated inflammation.
S104 Journal of Investigative Dermatology (2017), Volume 137
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Phenotype and functions of ribotype-specific Th17 cells targeting
propionibacterium acnes

GW Agak, S Kao, D Moon, K Ouyang and J Kim University of California, Los Angeles, Los
Angeles, CA
Propionibacterium acnes strains may contribute differently to skin health and disease.
However, the immune phenotype and functions of Th17 cells induced by healthy (PH) vs.
acne (PA) skin-associated P. acnes strains is currently unknown. Herein, we evaluated the
cytokine profiles and functional activity of PH and PA-specific Th17 clones targeting P. acnes.
We generated CD4+ T cell clones that express Th17 associated genes, and upon activation
secrete IL-17 and other Th17-associated cytokines. We further classified these clones into
protective (prTh17) phenotype, secreting IL-17 and IL-10 vs. the pathogenic (paTh17)-
phenotype, secreting IL-17 and IFN-g. PH-associated strains induced mainly the PrTh17
phenotype in comparison to PA, and supernatants derived from activated prTh17 cells but not
paTh17, demonstrate antimicrobial activity against P. acnes in vitro. In addition, results from
electron microscopic studies revealed that supernatants derived from activated prTh17 cells
have robust membrane activity against P. acnes, and complete breaches in the bacterial cell
envelope are observed, with externalized cytoplasmic contents characteristic of lysis. Taken
together, our data suggest that P. acnes strains may modulate the CD4+ T cell responses to
generate a heterogeneous population of Th17 cells that may contribute to the pathogenesis of
acne vulgaris.
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The consequence of the loss of major cornified envelope protein in a mouse
model of psoriasis

Y Ishitsuka1, DR Roop2, T Ogawa1, N Okiyama1, Y Fujisawa1 and M Fujimoto1 1 Department
of Dermatology, University of Tsukuba, Tsukuba, Ibaraki, Japan and 2 University of Colorado
Anschutz Medical Campus, Aurora, CO
Epidermal keratinocytes contribute to the innate defense system by making a physical/
mechanical barrier, the stratum corneum. In psoriasis, the expression levels of epidermal
differentiation complex (EDC) genes including loricrin (LOR) are often reduced. One of the
well-characterized psoriasis susceptibility loci is on chromosome 1q (PSORS4), in which EDC
genes are clustered, and a linkage between EDC gene deletions with the HLACw6 was found,
highlighting an importance of epidermal barrier defects in psoriasis pathogenesis.

Although LOR is a major cornified cell envelope (CE) protein, LOR knockout (LKO) mice
did not exhibit a postnatal epidermal barrier defect due to the induction of a compensatory
repair process in utero. Interestingly, we recently found that LKO mice had impaired cross-
linking of filaggrin and keratin 1/10 in their CEs, resulting in reduced mechanical stability of
the epidermis. Since mechanical stress/trauma can contribute to psoriasis induction and
exacerbation, we wanted to evaluate the impact of the loss LOR in a mouse model of pso-
riasis. Topical application of imiquimod on LKO mice resulted in a severe inflammatory
phenotype; ear skin had augmented swelling, and back skin had enhanced erythema and
hyperkeratosis, which was accompanied by increased transcriptional expression levels of
keratin 6 and involucrin. Moreover, applying mechanical stress on ear skin resulted in
increased transcriptional expression levels of inflammatory cytokines including interleukin-
23 and tumor necrosis factor-a. Taken together, these results indicate that epidermal barrier
defects combined with mechanical stress/trauma can exacerbate psoriasis.
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Autophagy and skin aging

H Kim, H Kim, S Cho and J Lee Incheon St. Mary’s Hospital, The Catholic University of Korea,
Incheon, Kyonggi-do, Republic of Korea
Autophagy is an intracellular degradative system that is believed to be involved in the aging
process. However, the contribution of autophagy to age-related changes in the human skin is
yet unclear. In this talk, I will be presenting my study data on the relationship between
autophagy and skin aging. For monitoring autophagosomes, transmission electron micro-
scopy and biochemical detection of LC3-II was performed on skin fibroblasts and keratino-
cytes derived from the young and old population. As to monitor autophagic activity, LC3
turnover assay was done and the amount of total selective substrate (p62) was evaluated.
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Spatial heterogeneity and functional diversity of innate lymphoid cells in the
skin

T Kobayashi1, A Truong1, H Shih1, T Doebel1, B Voisin1, T Woodring1, S Sohn1, E Kennedy1,
J Jo1, K Moro2, W Leonard1, H Kong1 and K Nagao1 1 NIH, Bethesda, MD and 2 RIKEN-IMS,
Yokohama, Kanagawa, Japan
Innate lymphoid cells (ILCs) orchestrate host defense and tissue homeostasis by initiating and
modulating immunological cascades. In contrast to extensive research on ILCs in the gut and
lung, the characteristics and functions of ILCs in skin remain incompletely understood. Here,
we found that anatomically different compartments of skin harbor IL-2Rg-dependent ILCs
with distinct identities and functions. IL-5- and IL-13-producing group 2 ILCs (ILC2), which
express transcription factor GATA3, were enriched in the subcutaneous layer. ILCs in dermis
contained ILC2 and IL-17A-producing group 3 ILCs (ILC3). On the other hand, RORgt+ non-
typical ILCs with minimal capacity to produce cytokines were identified in epidermis. The
distinctiveness of ILC signatures in different niches of skin was further delineated by differ-
ential transcriptomic profiles (RNA-seq) and chromatin landscape (ATAC-seq). Whereas all
ILCs in skin expressed IL-7Ra and were absent in Il7ra-/- mice, IL-7 was dispensable for
epidermal ILCs. Interestingly, the absence of TSLP significantly reduced ILCs in epidermis,
and the lack of both IL-7 and TSLP resulted in complete absence of epidermal ILCs,
demonstrating cooperative effect of IL-7 and TSLP on the lineage commitment specific for
epidermal ILCs. Furthermore, among the ILC subsets, specific absence of epidermal ILCs in
Ccr6-/- mice indicated a requirement of CCL20-CCR6 axis on epidermotropism. Finally,
Ccr6-/- mice displayed impaired clearance of topically applied S. aureus, suggesting a role for
epidermal ILCs, and perhaps other lymphoid cells, in the regulation of commensal microbes.
These results establishes a detailed framework of skin ILCs, which highlights skin layer-
specific identities of ILCs, including their distinct cytokine and chemokine dependencies and
functions.
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Inflammatory responses of cutaneous cells and inflammatory cells against
S. aureus

C Mainzer1, S Bordes2, B Closs2, P Elias3, W Holleran3 and Y Uchida4 1 SILAB Inc., Hazlet,
NJ, 2 R&D Department SILAB, Brive, France, Brive, Limousin, France, 3 Department of
Dermatology, School of Medicine, University of California, San Francisco, USA, San
Francisco, CA and 4 VA Med Ctr/UCSF, San Francisco, CA
Staphylococcus (S) aureus is a transient microbe of normal skin, but when the epidermal
permeability barrier is compromised, it can invade with virulent and inflammatory conse-
quences. Prior studies have demonstrated a direct effect of S. aureus on epidermal cytokine
production, leading to widespread responses in other cutaneous cells types. We assessed here
how S. aureus provokes downstream inflammation. Specifically, we investigated the effects of
conditioned medium from normal cultured human keratinocytes (KC) or fibroblasts, after
treatment with heat-killed S. aureus (HKSA) on cytokine/chemokine production by dendritic
cells (DC), prepared from normal human monocytes by GM-CSF and IL-4-induced differen-
tiation. Following incubation with KC conditioned medium, mRNA production of IL-1b and
IL-8 by DC increased markedly (by 9.1�3.5-fold and 5.0�2.7-fold, respectively). IL-12
expression increased in DC following incubation with fibroblast conditioned medium
(14.4�7.6-fold). It is well known that IL-1b and IL-8 recruit innate immune cells (e.g., neu-
trophils and monocytes), while IL-12 activates Th1 cells. Hence, these results indicate that KC
and fibroblasts play divergent, potentially complementary roles in provoking inflammatory
responses following exposure to S. aureus.
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Inhibition of psoriasis through suppressor of cytokine signaling-1 (SOCS1)
regulation

AE Veal and J Larkin University of Florida, Gainesville, FL
Psoriasis is a chronic auto-inflammatory disorder with a prevalence between 0.91% and 8.5%
worldwide. As such, the identification of novel therapeutic targets to treat psoriasis in patients
that are refractory, or intolerant, to conventional strategies will have a significantly positive
effect on quality of life and economy. Recently, it has become clear that the pro-inflammatory
cytokines, interleukin-17 (IL17) and interleukin- 23 (IL23), have a critical role in psoriasis
progression. In addition to neutralizing antibodies, alternative therapeutic strategies focused
on regulating cellular responsiveness to pro-inflammatory cytokines may prove beneficial.
Importantly, suppressor of cytokine signaling-1 (SOCS1), present in hematopoietic and non-
hematopoietic cells, is induced by several mediators of pro-inflammatory signaling and
functions to limit the duration of the inflammatory signaling cascade that mediated its
induction. The inability to properly up-regulate SOCS1 has been demonstrating in autoim-
mune disease patients, indicating that regulation of SOCS1 signaling may be a key immuno-
modulatory target for autoimmune diseases such as psoriasis. Significantly, female mice
heterozygous for SOCS1 and null for interferon gamma (SOCS1+/-IFNg-/-) spontaneously
develop an IL17 dependent epidermal hyperplasia, and may serve as a novel spontaneous
model of psoriasis. In addition, we have recently shown that the topical administration of a
cell-penetrating peptide that partially mimics SOCS1 function (SOCS1-KIR) was completely
effective in the mitigation of auto- inflammatory eye disease in a rodent system. We propose
to test the hypothesis that SOCS1 is a key regulator of psoriasis onset/progression and as such,
SOCS1+/-IFNg-/- mice can serve as a novel rodent model of spontaneous psoriasis. Moreover
we propose to test the hypothesis that topical administration of SOCS1-KIR will be effective in
the inhibition of psoriasis-like pathology in SOCS1+/- IFNg-/- mice and in the established
Imiquimod (IMQ) rodent model of induced psoriasis.
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Anti-inflammatory effects of dapsone on P. acnes- and squalene- induced
cytokine secretion in vitro

M Geyfman1 and E Hsia2 1 Allergan, Inc., Huntington Beach, CA and 2 Allergan plc, Irvine,
CA
Topical dapsone is an FDA approved medication for the treatment of acne vulgaris. The
mechanism of action of dapsone is relatively unknown but several studies have demonstrated
its anti-inflammatory effect in human keratinocytes, airway epithelial cells, whole blood and
PBMCs stimulated with various cytokines, LPS or pemphigus IgGs. We hypothesized that
dapsone may have similar effect on Propionibacterium acnes (P. acnes)-stimulated cytokine
secretion. Additionally, we sought to interrogate the effect of dapsone on inflammatory
cytokine secretion in response to peroxidated squalene, a proinflammatory component of
sebum. We demonstrate that addition of dapsone leads to dose-dependent inhibition of IL-8
and IL-1b cytokine secretion in response to P. acnes in neonatal human epidermal kerati-
nocytes (HEKn) and a decline in IL-8 and TNFa secretion in a human monocytic leukemia
(THP-1) cell line. Furthermore, we show a dose-dependent reduction in squalene-induced
IL-6 secretion in HEKn cells. Our working model, based on preliminary data, is that dapsone
lowers NF-kB activation leading to reduced TLR2 expression upstream of cytokine release.
Together these data suggest that dapsone may act as an anti-inflammatory agent in acne
vulgaris.
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TLR3 activation initiates EMT-like phenotype in normal human keratinocytes

1 2 1 2
A Schneider , Z Cong , K Gilliland and A Nelson 1 Penn State College of Medicine,
Hershey, PA and 2 Penn State University College of Medicine, Hershey, PA
Activation of Toll-Like-Receptor 3 (TLR3), a pattern recognition receptor which recognizes
dsRNA, leads to downstream activation of NFkB or interferon-regulatory factor (IRF3)
mediated gene transcription of inflammatory cytokines (ie: IL-6) and type I interferons. Within
the past few years, TLR3 was also shown as a key contributor for induced-pluripotent stem
cells (IPS) and skin regeneration through the Wnt and SHH pathways. These pathways are
required for embryogenesis, development and tissue regeneration, but also play a key role in
carcinogenesis. We hypothesized that TLR3 activation within keratinocytes may contribute to
non-melanoma skin cancer (NMSC) initiation and progression. Immunohistochemistry on
squamous cell carcinoma (SCC) demonstrated that TLR3 expression is more intense on the
border of SCCs and adjacent stroma as well as in areas of less-differentiated SCCs (n ¼ 3),
suggesting that TLR3 may be involved in migration and invasiveness of the tumor. In vitro,
neonatal human embryonic keratinocytes (NHEKs) treated with polyinosinic-polycytidylic
acid (poly IC), a TLR3 ligand, exhibit an interesting phenotypic change with 35% of kerati-
nocytes losing their characteristic cuboidal appearance and subsequently developing and
maintaining a long spindle-like shape more commonly observed in fibroblasts. This pheno-
type, suggestive of an epithelial mesenchymal transition (EMT), correlates with a gene
expression profile suggestive of EMT with elevated levels of Vimentin (w3 fold) and ZEB1
(w5 fold). Poly IC also increases expression and activation of the TLR3 receptor (w10 fold)
leading to elevated levels of IL-6 production (w10 fold). Interestingly, mechanical injury by
scratch assay increases IL-6 levels (w7-fold) 24 hours after injury. All together, these data
suggest that activation of the TLR3/IL-6 signaling pathway leads to EMT-like phenotypic
changes in keratinocytes and may contribute to NMSC development.
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IL-27 signaling is essential for IL-15 production and mediates contact
hypersensitivity

L Pontius1, J Suwanpradid1, J Kwock1, B Yang1, J Maycock1, R Kedl2, G Hammer1 and
AS MacLeod1 1 Duke University, Durham, NC and 2 UC Denver, Denver, CO
Contact hypersensitivity (CHS) is mediated by Ag-specific skin-resident memory T cells (TRM).
Recent studies have shown that optimal memory T cell responses are dependent upon IL-27
signaling. Testing the functional in vivo relevance of IL-27 signaling in CHS, we find that
IL27Ra-/- mice have a significantly reduced CHS response compared to wild type mice
(p < 0.001). Persistence and maintenance of skin TRM is dependent on the common g-chain
cytokines IL-7 and IL-15 produced by skin epithelial and innate immune cells. However, the
factors that regulate the transcription of IL-7 and IL-15 are not known. We have made the
unexpected observation that IL-27 significantly stimulates IL-7 and IL-15 expression in human
epithelial keratinocytes and macrophages (p < 0.05). IL-27-mediated induction of IL-7 and IL-
15 in human keratinocytes was dependent on STAT1, but independent of type I interferons, as
demonstrated in siRNA experiments. Here, siSTAT1, but not siIFNAR1, resulted in significant
reduction of IL-27 mediated IL-7 and IL-15 production (p < 0.05). This result was further
supported by our findings that P-STAT1 translocated to the nucleus from the cytoplasm
following IL-27 stimulation of human keratinocytes. Additionally, IL27Ra-/- mice had signif-
icantly lower levels of IL-7 (up to 12-fold decrease, p < 0.001) and IL-15 (up to 239-fold
decrease, p < 0.001) in the epidermis at baseline and upon hapten-induced elicitation,
whereas such changes were much less pronounced in skin-draining lymph nodes (IL-7 with
up to 2.59-fold decrease, p < 0.001; IL-15 with up to 1.57-fold decrease, p < 0.001).
Collectively, our data demonstrate that IL-27 is critical for CHS and stimulates IL-7 and IL-15.
Our results suggest that the IL-27 pathway may be a potential therapeutic target.
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Increased LL-37 and KLK5 expression in conjunctival epithelium associated
with ocular rosacea severity

N Kim1, AH Fischer2, H Lin3, E Akpek3, S Yiu3, A Chien4 and S Kang4 1 Dept of Derm, Johns
Hopkins Univ, Baltimore, MD, 2 Johns Hopkins Univ, Baltimore, MD, 3 Dept of Ophthal,
Johns Hopkins Univ, Baltimore, MD and 4 Dermatology, Johns Hopkins Univ, Baltimore,
MD
Rosacea is a chronic inflammatory skin disease affecting >10 million Americans. Ocular
rosacea, 1 of the 4 subtypes, is a common but underdiagnosed disease. The mechanisms by
which rosacea cause inflammation of the ocular surface are not known, but recent studies
show increased cathelicidin (LL-37) and kallikrein 5 (KLK5) in the skin of rosacea patients,
suggesting an altered innate immune response is involved. We aimed to examine if ocular
rosacea severity was associated with conjunctival expression of LL-37 and KLK5. The study
included 10 ocular rosacea cases and 6 normal controls. An ophthalmologist and derma-
tologist graded ocular and facial rosacea severity. Conjunctival epithelium was obtained by
impression cytology, and quantitative RT-PCR was used to measure LL-37 and KLK5
expression. Gene expression was compared with ocular manifestations using mixed models.
Severity of ocular manifestations of rosacea correlated with non-transient cutaneous erythema
(Spearman r¼0.69, p¼0.04). Increasing severity of anterior blepharitis was associated with
higher ocular LL-37 expression (fold differences in LL-37 expression of 1.0 for nil [reference],
1.3 for minimal/mild, and 5.9 for moderate anterior blepharitis; p-value for trend < 0.001). A
similar association was found for KLK5 expression (p-trend < 0.001). The mean expression
levels were not significantly higher in cases vs controls for LL-37 (p¼0.24) or KLK5 (p¼0.86).
Our data show an association between severity of ocular rosacea and conjunctival expression
of LL-37 and KLK5, which may show preliminary evidence of a relationship between host
stimulatory effects of antimicrobial peptides and ocular rosacea associated inflammation.
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LL37 enhances dsRNA uptake into keratinocytes via receptor-dependent,
clathrin-dependent endocytosis

T Takahashi1, L Zhang1 and RL Gallo2 1 University of California, San Diego, San Diego, CA
and 2 UCSD, San Diego, CA
Antimicrobial peptides (AMPs) are an essential component of immune defense that can act to
both kill bacteria and regulate host immunological responses. The human cathelicidin LL37 is
a particularly relevant AMP since it can attach to nucleic acids released upon injury and
facilitates their recognition as damage-associated molecular patterns (DAMPs). LL37 can
therefore promote inflammation in diseases such as psoriasis and rosacea by enabling the
recognition of damage. The goal of this study was to identify a therapeutic target to inhibit
inflammation by understanding how LL37 functions in inflammation. When normal human
epidermal keratinocytes (NHEK) were treated with LL37 and U1 RNA (a non-coding dsRNA
released on cell damage), we observed activation of PI3K/Akt and p38 MAPK and massive
expression of mRNA and protein for interleukin-6 (800 and 250-fold change compared to
vehicle respectively, p < 0.0001) and mRNA for interferon-b (135-fold change compared to
vehicle, p < 0.0001). Analysis of a library of LL37 mutant peptides defined the minimal
domain required for activity and discovered that helical disruption by proline substitution
abolished proinflammatory activity but retained antimicrobial and membrane penetrating
activity. This observation was unexpected as the membrane activity of LL37 was thought to
drive uptake of nucleic acids. Subsequent analysis showed LL37 inflammatory activity was
completely blocked by inhibitors of dynamin and clathrin-dependent endocytosis. Further-
more, proximity ligation assays directly visualized a complex of LL37, dsRNA and multiple
class A scavenger receptors on the surface while, fucoidan, a blocker of scavenger receptors,
blocked this and the inflammatory response. These results show cathelicidin enables non-
coding dsRNA to promote inflammation via scavenger receptors-related endocytosis and
identifies a key mechanistic step into how AMPs influence physiological immune responses.
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Specific strains of S. epidermidis suppress UV-induced skin tumor formation
by production of 6-N-hydroxyaminopurine, a DNA synthesis inhibitor

T Nakatsuji1, T Chen2 and RL Gallo1 1 UCSD, San Diego, CA and 2 University of California,
San Diego, San Diego, CA
Evidence continues to accumulate that specific members of the skin microbiome impart
important elements to cutaneous defense. In this study, we sought to understand the mech-
anism of action of specific strains of Staphylococcus epidermidis that we previously screened
from healthy human skin based on capability to kill Staphylococcus aureus. Remarkably,
these strains were shown to abundantly produce 6-N-hydroxyaminopurine (6-HAP), a
molecule not previously known to be produced in nature. Given the structural similarity of
this small molecule to adenine, we tested if it could inhibit DNA synthesis in vitro and noted
that 6-HAP was a potent competitive inhibitor of Klenow DNA polymerase by competing
with adenosine for DNA extension. 6-HAPalso potently inhibited BrdU incorporation and the
growth of several tumor lines, such as Pam212 SCC, L5178 lymphoma and B16F10 mela-
noma. In contrast, 6-HAP did not affect growth of normal keratinocytes (NHEK), indicating
selective anti-proliferative activity. The selective resistance of NHEKs to 6-HAP was due to
expression of Mitochondrial Amidoxime Reducing Components (mARCs), an enzyme that
catalyzes reduction of N-hydroxylated compounds, since NHEKs treated with siRNA for
mARC1 lost resistance to 6-HAP. We next explored activity of 6-HAP in several mouse tumor
models and observed that I.V. injection with 6-HAP was non-toxic but suppressed tumor size
of B16F10 melanoma by 60% (P < 0.01) compared to vehicle control. Furthermore, the skin
of SHK-1 hairless mice was treated with DMBA and low-dose UV-B (180mJ/cm2) and then
colonized by a S. epidermidis strain producing 6-HAP. These mice had 54% lesser tumor
incidence at 10 wks and 26% of the total tumor number at 12 wks (P < 0.001) compared to
mice colonized by a similar abundance of control strain. These findings show that some skin
commensal bacteria may provide selective resistance against neoplasia.
S106 Journal of Investigative Dermatology (2017), Volume 137
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The colon and skin rely on hyaluronan to activate adipogenesis and defend
against bacterial translocation

T Dokoshi1, L Zhang2 and RL Gallo3 1 University of California, San Diego, la jolla, CA, 2
University of California, San Diego, San Diego, CA and 3 UCSD, San Diego, CA
Adipocytes protect against bacterial infection of skin by producing cathelicidin antimicrobial
peptide (AMP) during adipogenesis (Zhang et al. Science (2015)). Inflammatory bowel disease
(IBD) has increased bacterial trans-location from the colon and is accompanied by local
adipogenesis and hyaluronan (HA) breakdown. In this study, we hypothesized that colon is
similar to skin it that the submucosal adipocytes may suppress bacterial trans-location, and
further hypothesized that HA may influence this adipogenic response. We first tested this in
vitro and observed that 3T3L1 fibroblasts increased high molecular weight HA (HMW-HA),
and increased mRNA for Hyaluronan Synthesis 2 (HAS2) (p ¼0.006) when stimulated to
differentiate into adipocytes. Conversely, digestion of HMW-HA by addition of hyaluronidase
(Hyal) inhibited adipocyte differentiation seen by decreased mRNA for the markers of
adipocyte differentiation zfp423(p¼0.01) and adiponectin (p ¼0.004). Hyal also decreased
accumulation of lipid droplets and expression of cathelicidin (Camp). Inhibition of early
adipogenesis was not due to the accumulation of increased HA fragments since the addition
of HA fragments of had no effect on differentiation. In vivo, colitis induced in mice by DSS
resulted in local adipogenesis and increase Camp expression in submucosal fat. In contrast,
over-expression of human-hyaluronidase 1 (hHYAL1) resulted in digestion of HA around the
colon and inhibited adipogenesis and cathelicidin as seen by immunostaining, loss of
fibroblasts expressing PDGFRa, lesser mRNA for zfp423(p¼0.05) and PPARg(p¼0.003).
These mice showed increased bacterial trans-location out of the colon as measured by culture
from mesenteric fat (p¼0.01) and bacterial DNA in the spleen detected by qPCR (p¼0.001).
These results show HA is important for local adipogenesis and plays an essential role in
protection against both infection of skin and bacterial trans-location out of the colon.
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Severe cutaneous HSV-2 infection at night time compared with at day time
is due to upregulation of an HSV-2 receptor nectin-1 driven by CLOCK
protein in mice

1 1 2 3 2
Y Ogawa , T Matsuzawa , Y Nakamura , S Shimada , A Nakao and T Kawamura4 1
Dermatology, University of Yamanashi, Yamanashi, Japan, 2 Immunology, University of
Yamanashi, Yamanashi, Japan, 3 University of Yamanashi, Yamanashi, Japan and 4
Dermatology, University of Yamanashi, Yamanashi, Japan
Recent studies have shown that host responses to bacterial infection or endotoxin were
dependent on time of day. However, it is unknown whether the time of herpes simplex virus 2
(HSV-2) infection affects the outcome. To demonstrate it, wild-type (WT) mice housed under
12-hour light/dark conditions (the light was turned on at Zeitgeber time [ZT] 0, and the light
was turned off at ZT12) were intradermally infected with HSV-2 either at ZT6 (rest phase) or at
ZT18 (active phase). Clinical severity and mortality were higher in mice infected at ZT18 than
at ZT6. The viral titers in the skin were higher in mice infected at ZT18 than at ZT6. Next, to
gain a mechanistic insight, we examined the kinetics of HSV-2 receptor nectin-1 (Pvrl1) as
well as clock genes in the skin of WT mice without infection. mRNA levels of Pvrl1 as well as
clock genes Per1-3, Cry1, and Bmal1 exhibited circadian variations. Moreover, at the protein
levels, nectin-1 expression in the mouse skin was higher at ZT18 than at ZT6. Notably, the
time-of-day-dependent variation in the severity of cutaneous HSV-2 infection was also
observed in RAG2-deficient mice, suggesting that acquired immunity did not play a role. Pam
212 keratinocytes and normal human epidermal keratinocytes exhibited circadian oscilla-
tions in mRNA levels of Pvrl1 as well as clock genes after synchronization by serum shock.
Moreover, ChIP assays revealed that the circadian clock component CLOCK temporally
bound to the promoter region of Pvrl1 in these cells. Our findings suggest that the time of
HSV-2 infection affects the outcome, in association with circadian expression of HSV-2
receptor nectin-1 in the skin that is driven by the circadian clock system.
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Eosinophil major basic protein has a concentration-dependent cytotoxic effect
on cultured keratinocytes

KTAmber, A Agnoletti, A Chernyavsky and S Grando UC Irvine, Department of Dermatology,
Irvine, CA
Bullous pemphigoid (BP) is a subepidermal autoimmune blistering disease characterized by
IgG and in some cases IgE antibodies targeting basement membrane proteins. While eosin-
ophil infiltration, deposition of eosinophil degranulation proteins, peripheral eosinophilia,
and increased serum IgE have all been noted in BP, the pathogenic role for eosinophils has yet
to be elucidated. We hypothesized that eosinophil degranulation proteins exert a direct
cytotoxic effect on keratinocytes. To test this hypothesis, HET1A human keratinocytes were
grown to confluence and then treated with recombinant major basic protein (MBP) diluted in
culture media to a concentration of 0.3 mg/ml, 3 mg/ml, and 30 mg/ml, with culture media as a
negative control. After 24 hours, the culture media was removed and the keratinocyte
monolayer was trypsinized. Trypan blue assay was performed to evaluate MBP cytotoxicty.
There was a significant variation in cell viability among the different treatment groups and
control as measured by ANOVA (P < 0.001). To further clarify whether this increased cyto-
toxicity was dose dependent, we performed regression modeling of cell viability at each
concentration, demonstrating a strong and significant concentration-dependent cytotoxicity
on a logarithmic curve (R ¼ 0.99, P ¼ 0.002). These preliminary observations suggest that the
eosinophil degranulation protein MBP exhibits a concentration-dependent cytotoxic effect on
keratinocytes at concentrations seen in bullous pemphigoid blister fluid (ie, about 3 mg/ml).
Future studies of the direct interaction of eosinophils with keratinocytes may help
elucidate their pathogenic role in BP and, perhaps, some other cutaneous diseases involving
eosinophils.
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Endoplasmic reticulum stress upregulates NKG2D ligands in the hair follicle

A Abdelaziz1, S Erjavec2, L Petukhova3, Z Dai3 and AM Christiano4 1 Columbia University-
Institute of Human Nutrition, New York, NY, 2 Columbia University-Department of Genetics
and Development, New York, NY, 3 Columbia University-Department of Dermatology, New
York, NY and 4 Columbia University-Departments of Dermatology and Genetics and
Development, Institute of Human Nutrition, New York, NY
Our lab previously published a genome-wide association study (GWAS) and meta-analysis to
search for common alleles that contribute to risk of Alopecia Areata (AA), and identified
genomic regions harboring potential susceptibility genes. One candidate susceptibility gene
expressed in the hair follicle (HF) in AA is peroxiredoxin 5 (PRDX5) (p¼ 8.7*10-14), which is
also a susceptibility gene in Crohn’s disease, sarcoidosis, and psoriasis. PRDX5 is a member
of the peroxiredoxin family of antioxidant enzymes crucial for regulating oxidative stress,
which causes disruption in redox potentials that extend to the endoplasmic reticulum (ER),
causing accumulation of misfolded proteins. The accumulation of unfolded proteins in the ER
lumen is sufficient to produce reactive oxygen species (ROS), which in turn activate the
unfolded protein response (UPR) and lead to apoptosis. In Crohn’s, induction of the UPR has
been shown to play a key role in disease pathogenesis in the intestinal epithelium. We
postulate that dysregulation of PRDX5 may induce the UPR response in HF epithelium and
lead to upregulation of danger signals, like NKG2D ligands. To test this hypothesis, human HF
in organ culture were treated with tunicamycin to induce UPR response and using qPCR we
measured the induction of all 8 NKG2D ligands from mRNA isolated from stressed human
HF. We found a marked upregulation of ULBP 1, 4, and 6 in response to induction of the UPR
in HF. This response was selective, since we observed very little change in MICA, MICB, and
ULBP 2 and 3 in this assay. Our findings establish a connection between the UPR response
and upregulation of NKG2D ligands on stressed HFs, providing a functional framework to
further define the role of PRDX5 in AA disease pathogenesis.
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Basophils release amphiregulin and may contribute to murine models of
prurigo reaction and MC903-induced atopic dermatitis-like skin inflammation

T Hashimoto1, T Satoh2 and H Yokozeki1 1 Department of Dermatology, Tokyo Medical and
Dental University, Tokyo, Japan and 2 Department of Dermatology, National Defense
Medical College, Saitama, Japan
Prurigo is a common skin disease with severe itching, and characterized by urticarial papules
and/or nodules. This condition occurs in association with various diseases, such as atopic
dermatitis (AD). We have previously reported that repeated injection of antigen into the
dermis of mice passively sensitized with antigen-specific IgE induces basophil-dependent
nodular skin lesions with pruritus mimicking prurigo. Cytokine profiles of the skin lesions
were characterized by remarkable production of IL-4, 13, 17, 18, 22, 31, 33, thymic stromal
lymphopoietin (TSLP), and amphiregulin (AREG). Notably, intradermal AREG siRNA injection
inhibited local production of AREG and attenuated prurigo-like reaction. In a MC903-
induced AD-like mouse model, which was characterized by keratinocyte-induced TSLP and
dermal basophil-infiltration, AREG inhibition also ameliorated skin inflammation. Infiltrating
basophils expressed AREG. In addition, bone-marrow derived basophils secreted AREG when
stimulated with TSLP. Basophils might contribute to prurigo reaction and MC903-induced
AD-like skin inflammation via releasing AREG.
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Isolation of antifungal compounds from Ou-gon which is widely supplemented
in Kampo medicines

X Da and E Morita Department of Dermatology, Shimane University Faculty of Medicine,
Shimane, Japan
Background: Development of safe antifungal drug is beneficial for clinical use because immuno-
suppressive drugs including anticancer drugs aremore frequently usedand fungal infectionswill be
a limitation of their clinical application.Kampo medicine mainly contain crude extracts of natural
products such as plants, animals, and minerals. Since plants synthesize numerous antimicrobial
components such as plant defensins, Kampo medicines likely contain potent antimicrobial con-
stituents. We have tested antifungal activity of 61 commercially available Kampo medicines by
using micro-broth dilution assay with T. rubrum, and found that 7 of them had antifungal activity.
Among these 7 Kampomedicines 6 contained Ou-gon which derived from the roots of Scutellaria
baicalensisGeorgi, andacrudeextractofOu-gonexhibitedsignificantantifungalactivity.This study
aims to identifyantifungal componentscontained inOu-gonagainst dermatophytes, anddetermine
theirantifungalmechanism.Method:T. rubrumwasusedforantifungalactivityassay.Theantifungal
activityassaywasperformedbymeasuring595nmabsorbance inmicro-brothdilutionassay.Active
components of Ou-gon were analyzed by high performance liquid chromatography (HPLC), and
identified by UV absorption spectrum and liquid chromatography electrospray ionisation mass
spectrometry (LC-ESI-MS/MS). TUNEL, SYTOX-Green Uptake analyses, and electron microscopy
studies were used to clarify the antifungal mechanism of active components. Result: Upon HPLC
analysis, two lowmolecularweight-compoundswere isolatedhavingpotent antifungal activity. The
two compoundswere identifiedasBaicaleinandWogonin byUVabsorption spectrumand LC-ESI-
MS/MS. Baicalein showed significant antifungal activity for T. rubrum, T. mentagrophytes, A.
fumigatusandC. albicans.Wogonin showedantifungal activity forall exceptC. albicans.Detection
ofantifungalmechanismofBaicaleinandWogonin suggested that theirmodeofaction is apoptosis-
like programmed cell death. Conclusion: Baicalein and Wogonin are major compounds to have
antifungal activity in Kampo medicine. This study may contribute to the development of new and
safe antifungal drugs, especially for the clinical treatment of pathogenic fungal infections.
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The C5a-C5aR1 axis suppresses the Aldara-induced immune activation

1 1 2
R Shibuya , A Kitoh and K Kabashima 1 Department of Dermatology, Kyoto Univ., Kyoto,
Japan and 2 Department of Dermatology, Kyoto Univ., Kyoto, Japan
Aldara, a cream containing the toll-like receptor (TLR) 7 agonist imiquimod, is used for
anogenital human papillomavirus infection and non-melanoma skin cancers. Growing evi-
dence suggests that its therapeutic effects depend on the immune activation. In particular, the
infiltration of plasmacytoid dendritic cells (pDCs) in the treated skin is considered to be
essential for the effects of Aldara. However, the precise mechanism underlying how Aldara
induces therapeutic immune activation remains unclear. Here we investigated the possible
role of C5a, an active component of complement system, in the Aldara-induced immune
activation. C5a receptor 1-deficient (C5ar1-/-) mice exhibited more severe ear swelling with
enhanced infiltration of inflammatory cells following topical application of Aldara compared
to wild-type (WT) mice. Flow cytometric analysis revealed that Aldara-induced pDC accu-
mulation was significantly enhanced in C5ar1-/- mice, indicating that C5aR1 signaling sup-
presses pDC infiltration in the treated skin. Among genes encoding pDC-attracting
chemokines such as Ccl2, Ccl5, Cxcl10, Cxcl12, and Rarres2, only Ccl2 expression was
upregulated in the Aldara-treated skin. Aldara-induced Ccl2 expression was significantly
higher in C5ar1-/- mice than WT mice. Given the previous report that pDCs infiltrate to the
Aldara-treated skin in a CCL2-dependent manner, enhanced pDC accumulation in the
Aldara-treated skin of C5ar1-/- mice is likely due to increased CCL2 expression at least in part.
Because TLR7-independent inflammasome activation in keratinocytes has been implicated
for the Aldara-induced immune activation, we assessed Il1b expression by keratinocytes after
Aldara treatment. The mRNA expression of Il1b in the epidermis of Aldara-treated skin was
significantly higher in C5ar1-/- mice than WT mice. Collectively, our results indicate that the
C5a-C5aR1 axis suppresses Aldara-induced pDC accumulation and keratinocyte activation in
the treated skin.
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Possible involvement of interleukin-33 and basophils in the pathophysiology of
human atopic dermatitis via ST2 receptor

Y Nonomura1, A Otsuka1, JA Seidel1, C Nakashima1 and K Kabashima2 1 Department of
Dermatology, Kyoto University, Kyoto, Japan and 2 Department of Dermatology, Kyoto
Univ., Kyoto, Japan
Atopic dermatitis (AD) is an inflammatory, relapsing and itchy skin disorder mainly due to Th2
immune responses. We previously reported that basophils are required in Th2 induction in a
murine AD model. However, their role in human AD remains largely unknown. To address
this issue, we evaluated the expression levels of activation markers on basophils in AD
patients; CD63, CD69 and CD203c. But no significant difference was observed between AD
patients and healthy controls. Interestingly, the IL-33 receotpr (ST2) expression on basophils
was significantly elevated in AD patients. In addition, the serum IL-33 level was significantly
higher in AD patients. We also found that the ST2 expression level on basophils was corre-
lated with the serum IgE level, but not with the serum IL-33 level. Consistently, antigen-
specific anti-IgE stimulation upregulated the expression levels of ST2 on basophils in vitro. By
means of immunohistochemistry, IL-33 expression was observed only in the nucleus of
keratinocytes in the normal skin, but it was upregulated even in the cytoplasm of keratino-
cytes in the AD skin lesion. IL-33 induction in the cytoplasm of keratinocytes was also
observed in skin from healthy controls after scratching. Consistently, IL-33 protein production
in the supernatant using an organ culture system was increased by the scratched skin. These
results indicated that high levels of serum IL-33 in AD patients are derived from the damaged
epidermis, such as by scratching. In summary, our findings suggested that IL-33 is induced
from the damaged epidermis, such as by scratching, in AD, and that IL-33 acts on basophils
via upregulated ST2 for activation, which might contribute to the exacerbation of allergic
inflammation of AD patients.
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Novel diagnostic approach in detecting skin infection: Identification of
bacterial-specific volatile organic compounds in bacterial biofilms on human
cutaneous wound models

1 1 2 3
M Ashrafi , L Novak-Frazer , M Bates , M Baguneid , T Alonso-Rasgado1,
R Rautemaa-Richardson1 and A Bayat1 1 University of Manchester, Manchester, United
Kingdom, 2 MCBA Consulting, Cardiff, Wales, United Kingdom and 3 University Hospital of
South Manchester, Manchester, United Kingdom
Microorganisms release volatile organic compounds (VOCs) and the ability to identify these
could lead to non-invasive diagnosis. The aims were to assess bacterial biofilm formation and
identify VOC profiles in human ex-vivo cutaneous wound models. Staphylococcus aureus
(MSSA), Pseudomonas aeruginosa (PA) and Streptococcus pyogenes (SP) biofilms were
formed on incisional and excisional cutaneous wound substrates. Biofilm development was
determined using histological assessment, XTT assay, fluorescence and scanning electron
microscopy. The headspace of 240 cultures and controls were sampled at days 0, 1, 3 and 5
and VOCs separated by gas chromatography and detected by mass spectrometry with relative
abundances compared. 3-methylbutanal (P�0.033) and pentanal (P < 0.001) were unique to
MSSA; octamethyl-cyclotetrasiloxane (P�0.018), hydrogen cyanide (P�0.042), 5-methyl-1-
heptanol (P�0.046), 6-methyl-1-heptanol (P�0.033), 2-nonanone (P�0.029) and 2-undeca-
none (P�0.04) to PA; 1,2,4-benzenetricarboxylic acid (P�0.036) and ethanol (P�0.021) to
SP, compared to controls. 2-methyl-1-propanol (P�0.043), 1-butanol (P�0.017) and 3-
methyl-1-butanol (P�0.026) were unique to two or more bacteria. We present for the first
time bacterial biofilm formation on novel human ex-vivo cutaneous wound models and their
bacterial-specific VOC profiles. These models have a role in experimental biofilm studies and
VOC detection has potential clinical translatability in the non-invasive diagnosis of cutaneous
infections.
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Skin barrier, innate immunity and staphylococci homeostasis

S Gauthier1, L Costes1, F Legendre1, S Leoty-okombi2, D Rival2, V Andre-Frei3 and M Chavan4

1 INVIVOGEN, Toulouse, France, 2 BASF BEAUTY CARE SOLUTIONS, Lyon, France, 3
BASF BCS, Lyon, France and 4 BASF CORP, Tarrytown, NY
Skin colonization by microorganism is driven by the ecology of the skin surface. This ecology
depends on topographical location of microorganisms, endogenous host and environmental
factors. Dry skin conditions are correlated with skin and microbiota dysbiosis. The epidermis
is the skin physical barrier, limiting penetration by microorganisms and toxins while retaining
moisture. Epidermal lipids, such as ceramides, also play a fundamental role in establishing
this barrier. To strengthen it, keratinocytes also stimulate the skin innate immunity by
expressing Toll Like Receptors (TLRs) and Dectins which recognize pathogens and trigger skin
defense cascade in order to invade them. TLRs can detect bacteria (such as S. aureus), viruses
and some fungus while Dectins sense mainly fungus. In this study, we trained keratinocytes to
recognize microorganisms by stimulating of TLR-2 (x8) and Dectin-1a (x10) with a yeast
extract in HEK Blue cell line. After 10 days of reconstructed epidermis treatment, the yeast
extract significantly increased the total and main classes of skin lipids synthesis, namely,
ceramides, and cholesterol/ cholesterol sulfate ratio. Moreover, the yeast extract speed up skin
biopsies barrier recovery after solvent disruption and strengthened ZO-1 tight junctions in
differentiated keratinocytes. In clinical trials, the skin barrier function was confirmed to be
increased after 14 days (TEWL -6.9% vs placebo). Regarding microbiome, there was no direct
change in vitro in the aerobic growth of S. epidermidis and S. aureus in presence of the yeast
extract but it significantly decreases IL8 synthesis induced by S. aureus. Clinical trials after
14 days with the yeast extract also demonstrated an increase proportion of S. epidermidis
versus S. aureus positively correlated with dry skin condition improvement.
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Cutaneous acquisition of Staphylococcus quorum-sensing agr mutations
protects against atopic dermatitis development

Y Nakamura1, H Takahashi1, A Takaya1, Y Katayama2, F Yamade1, Y Kusuya1, N Shimojo1,
G Nunez3 and H Matsue1 1 Chiba University, Chiba, Japan, 2 Department of Dermatology,
Chiba University, Chiba, Japan and 3 University of Michigan Medical School, Ann Arbor, MI
Atopic dermatitis (AD) is commonly associated with colonization by Staphylococcus aureus
in the affected skin. To understand pathogen-host interactions in the development of AD, we
performed whole genome sequencing (WGS) of S. aureus strains isolated from the cheek skin
of 268 Japanese infants 1 month (M) and 6 Ms after birth. 6-M-old infants with S. aureus
colonization raised the risk of developing AD compared to infants with no colonization (odds
ratio 5.433, p < 0.001). Based on WGS analyses, higher ratios of nonsynonymous to syn-
onymous mutations (>1) were detected in S. aureus strains at age 6 M continuously colonized
from age 1M, regardless of AD development, indicating the adaptive genomic changes by the
positive selection in the infant skin. Surprisingly, accumulation of dysfunctional mutations in
the agr quorum-sensing system was observed only in strains from 6-M-old infants who did not
develop AD, which correlated with reduced infant skin colonization. Reconstitution of
mutant strains with wild-type agr restored the expression of the agr-controlled regulatory
RNA, RNAIII. Consistently, the wild-type S. aureus triggered robust inflammatory disease in
the skin, whereas agr-deleted S. aureus had an impaired ability to colonize the skin and
induced significantly less inflammation in mice. Thus, cutaneous acquisition of loss-of-
function mutations in the quorum-sensing agr system of S. aureus in infant skin protects
against the development of AD.
www.jidonline.org S107
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PSMa as a key virulence in Staphylococcus aureus-induced skin inflammation
through IL-36 and IL-1 release from keratinocytes

S Nakagawa1, Y Nakamura1, G Nunez2 and H Matsue1 1 Chiba University, Chiba, Japan and
2 University of Michigan, Ann Arbor, MI
An important role of keratinocyte (KC) is to serve as a barrier against environmental stimuli
including microbial infections. S. aureus acts as pathobiont on human skin often worsening
atopic dermatitis, while normally colonizing in nasal cavity and gut. Therefore, to address
how S. aureus behaves as pathobiont in skin through KC activation, we first examined the role
of MyD88 signaling in KC. S. aureus were colonized epicutaneously in wild-type (WT),
MyD88-/- and K14-CreMyd88-/- mice. WT mice exhibited severe skin inflammation 7 days
after S. aureus colonization, whereas Myd88-/- mice showed no skin inflammation. Impor-
tantly, K14-CreMyd88-/- mice developed dramatically reduced skin inflammation, suggesting
the importance of MyD88 in KC. IL-1 family cytokines, upstream mediators of MyD88, are
reportedly expressed in KC and trigger skin inflammation. S. aureus-colonized Il1r-/- mice
showed moderately reduced skin inflammation. In addition, IL-36R-blocking antibody (Ab)
treatment in Il1r-/- mice further reduced the inflammation, indicating the importance of IL-1
and IL-36. We next examined IL-17 expressions in S. aureus-colonized skin. S. aureus-
colonized K14-CreMyd88-/- and IL-36R-blocking Ab-injected Il1r-/- mice showed dramati-
cally decreased IL-17 expressions compared to WT mice. Additionally, S. aureus-colonized
Il17af-/- mice showed significantly less skin inflammation. Taken together, IL-17 plays a
pivotal role in the skin inflammation. Moreover, we discovered that phenol soluble modulin a
(PSMa) from S. aureus induced IL-36 and IL-1 release from primary KC along with inducing
cell death in vitro, and psma-deleted S. aureus (LACDpsma) did not induce the skin
inflammation in vivo. In conclusion, we identified that PSMa as a key virulence factor in
epicutaneous S. aureus-induced skin inflammation through IL-36 and IL-1 release from KC.
S108 Journal of Investigative Dermatology (2017), Volume 137
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Differential diversity of staphylococcal strains shapes cutaneous response in
atopic dermatitis

A Byrd1, C Deming1, S Cassidy1, O Harrison1, W Ng1, S Conlan1, Y Belkaid2, J Segre1 and
H Kong1 1 NIH, Bethesda, MD and 2 NIAID, Bethesda, MD
Atopic dermatitis (AD) is a chronic, relapsing inflammatory skin disorder associated with
staphylococcal skin colonization and often treated with antimicrobials; therefore, it is pre-
dicted that these microbes may influence AD progression. To understand this relationship
throughout the disease course, AD patients were recruited, and samples from affected skin
sites were processed for shotgun metagenomic sequencing. In addition to confirming that
staphylococcal species increased during a disease flare as compared to controls, more
severely affected children had a predominance of S. aureus, while less severely affected
patients had higher S. epidermidis abundances. From analysis of this large sequence dataset,
which enabled classifications of microbial communities at the strain level, we determined the
specific strains of S. aureus and S. epidermidis that were increased during flare. Isolates were
cultured from the same patients and sequenced to confirm matches with metagenomic strain
tracking. To evaluate the immunologic effects of these S. aureus and S. epidermidis isolates,
these human-derived clinical isolates were applied to the skin of wild-type mice. As often
observed in human AD lesional skin, mice topically exposed to AD isolates experienced skin
infiltration of CD4+ T cells, neutrophils, and eosinophils. The magnitude of this response
varied, depending on the isolate and revealed that functional differences exist between strains
of the same species. Overall, using combined sequencing and culturing strategies, we
demonstrate how staphylococcal strains may contribute to AD disease progression through
activation of the host immune system.
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Isolation and Identification of the follicular microbiome: Implications for acne
research

A Nelson1, J Hall2, B Kidd2, Y Imamura Kawasawa1, J Dudley2 and D Thiboutot1 1 Penn State
University College of Medicine, Hershey, PA and 2 Ichan School of Medicine at Mount Sinai,
New York City, NY
The skin microbiome is a diverse ecosystem with a complex relationship to the host in healthy
and disease states. Published studies clearly demonstrate that the skin microbiome varies by
individual, body site, age, and disease status. To better understand the interplay among these
factors in the “acne microbiome”, we need a robust, non-invasive sampling method. The best
method for sampling the skin microbiome is a hotly debated topic. One key question is
whether or not the method collects the skin’s microbiome from the skin’s surface as well as
deeper within the hair follicles or a combination of both. Few studies have directly compared
non-invasive sampling methods within the same individuals. In this study, we sampled the
skin microbiome from the facial cheek using three different skin microbiome sampling
techniques: cotton swab, commercially available pore strips, and cyanoacrylate glue follic-
ular biopsy (glue), followed by both 16S sequencing and whole genome sequencing (WGS) to
determine the similarities and differences between sampling and sequencing modalities. Our
data shows 1) glue isolates more complete follicle contents than pore strips, 2) pore strips and
glue isolate similar microbiome signatures, 3) microbiome diversity, including bacteria,
bacteriophages and viruses, is greater on the skin’s surface compared to the follicle, 4) a wider
variety of Propionibacterium species are classified by WGS, and 5) P. acnes abundance is
negatively correlated with numerous bacterial and viral species. Altogether, our data strongly
shows the contributions of anatomical region, sampling method, and sequencing method for
skin microbiome research. Each can greatly impact the results, interpretation, and direction of
future studies.
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Neuropeptide melanin concentrating hormone promote keratinocyte
proliferation by modulating glucose metabolism via PI3K/AMPK pathway

J Lei1, P Lin2, T Cao1, B Li3, K Xue1, Y Zhuang3 and G Wang4 1 Xijing Hospital, The Fourth
Military Medical University, Xi’an, Shanxi, China, 2 The Fourth Military Medical University,
xi’an, Shaanxi, China, 3 Department of Dermatology, Xijing Hospital, xi’an, Shaanxi, China
and 4 Xijing Hospital, Xi’an, Shaanxi, China
Changes in glucose metabolism have been suggested to contribute to the aberrant function of
skin, including in psoriasis lesion skin, keratinocytes. Melanin concentrating hormone
(MCH), a secreted neuropeptide reveals a role in the regulation of energy metabolism and
inflammatory responses. Here, we observed significant high level of MCH in psoriatic serum,
and exhibited positively correlated with PASI. MCH stimulation leads primary KC prolifera-
tion, this effect reinforced by co-stimulating with IL-17. In addition, higher intake of glucose
and ATP production were investigated under a time- dosage- dependent manner followed
with MCH stimulation. The present study suggests that MCH induced proliferation and
glucose metabolism by active PI3K/AKT pathway and further suppress AMPK phosphoryla-
tion, which as a central metabolic regulator to inhibit energy-consuming pathways as well as
to activate the compensating energy-producing programs. The downstream mechanism was
analyzed by protein mass spectra. To further investigate the role of MCH in vivo, Imiquimod-
induced psoriasis-like mice were used. Consistently, the mice treatment with MCH exhibited
abnormal proliferation. Blocking MCH receptor 1 results attenuated IMQ-induced epidermis
thickness and skin inflammation. Taken together, the present study suggests that MCH/
MCHR1 contribute to keratinocyte proliferation and metabolism in psoriasis development.
628

Heterogeneity and cytokine-dependency of macrophages in skin layers

T Doebel1, B Voisin1, M Kelly2, T Kobayashi1, S Sohn1, M Kelley2 and K Nagao1 1 NIH,
Bethesda, MD and 2 NIDCD, NIH, Bethesda, MD
Macrophages (MACs) are essential regulators of tissue homeostasis in health and disease. Skin
MACs face unique challenges because of constant exposure to microbes and minor trauma.
Herein, we correlated results of single-cell RNA sequencing with flow cytometry and found
that the CD11b+ population of separated subepidermal layers (dermis, hypdermis and sub-
cutaneous fat) contains subsets of long-lived tissue-resident MACs (TR-MACs), monocyte-
derived MACs (MonoMACs), and dendritic cells (DCs). MACs of all layers could be readily
separated from DCs by expression of CD64 but expression of other markers and growth-factor
dependency differed between each skin layer. We then used single-cell-sequencing data of
whole skin layer cell suspensions to gain insight into ligand-receptor candidates for stroma-
myeloid-cell interactions. We found that leukocytes, blood endothelial cells, and fibroblasts
exhibited a specific pattern of expression of known MAC chemoattractants and growth factors
like CSF1, TGFb1, and CCL2. Accordingly, while MACs of all layers were severely affected in
CSF1-op/op mice, haploinsufficiency in CSF1-op/wt mice only impacted dermal MACs,
showing that this subset is especially sensitive to changes in stroma-derived CSF1. Further-
more, DCs and MonoMACs, but not TR-MACs in all skin layers, depended on autocrine
TGFb1 and myeloid cell-specific loss of TGFb1 could not be complemented by other
members of the TGFb family that were expressed by stromal cells. MonoMACs in all layers
were severely affected by the loss of CCR2, leading to a compensatory increase in CCR2-
independent TR-MACs in the hypodermis. Of note, principal component analysis of RNA-Seq
data from sorted TR-MACs, MonoMACs, and DCs of the different layers confirms the unique
identity of epidermal Langerhans cells but also shows their shared identity with TR-MACs and
not DCs. These data demonstrate that taking into account the layered microanatomy of the
skin provides unique insights into macrophage biology.
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Staphylococcus aureus drives atopic dermatitis-like skin inflammation via
IL-36-induced IL-17 responses

H Liu1, N Archer2, C Dillen2, Y Wang2, A Ashbaugh2, R Ortines2, S Lee2, R Miller2,
M Marchitto3, G Nunez4 and L Miller2 1 Department of Dermatology, Johns Hopkins Uni-
versity School of Medicine, Baltimore, MD, 2 Johns Hopkins Medicine, Baltimore, MD, 3
Johns Hopkins University School of Medicine, Baltimore, MD and 4 University of Michigan,
Ann Arbor, MI
Staphylococcus aureus colonization and impetiginization is associated with atopic dermatitis
(AD) in humans. However, the precise immune responses induced by S. aureus that
contribute to AD pathogenesis and flares are not entirely clear. Herein, we show that epi-
cutaneous application of S. aureus to mouse skin resulted in AD-like skin inflammation with
increased epidermal thickness, serum IgE levels, and IL-17/IL-22 responses. Interestingly, the
S. aureus-induced AD-like skin inflammation and increased IgE levels were markedly
attenuated in MyD88-deficient mice. Of the known MyD88-dependent cytokines, the skin
inflammation was similarly attenuated in IL-36R-deficient mice but not in IL-1a or IL-1b-
deficient mice. Using cre/lox conditional deletion of MyD88 in specific cell types, the S.
aureus-induced skin inflammation was dependent on MyD88 expression by T cells but not
keratinocytes or myeloid cells. Further, MyD88 and IL 36R-deficient mice had diminished
IL-17/IL-22 levels in the skin and IL-17/IL-22-producing CD4+ and gd T cells in the draining
lymph nodes whereas Th1 and Th2 associated cytokines in the skin were not markedly
different compared with wildtype mice. Furthermore, mice deficient in IL-17A/F but not IL-22
had reduced skin inflammation and serum IgE levels to levels observed in MyD88 and IL36R-
deficient mice. Finally, exogenous IL-36a in conjunction with heat-killed S. aureus in vitro
directly enhanced the survival of CD4+ and gd T cells and IL-17A production by gd T cells.
Taken together, S. aureus-mediated AD-like skin inflammation and IgE production is mediated
by IL-36R/MyD88-dependent T cell-induced IL-17 responses.
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Neutrophils are a major source of IL-17A in psoriatic skin and can produce
IL-17F and IL-22

B Dyring-Andersen1, T Velte Honoré2, A Madelung3, M Bzorek4, S Simonsen2, S Novrup
Clemmensen5, RA Clark6, N Borregaard5 and L Skov2 1 Brigham and Women’s Hospital and
HMS, Boston, MA, 2 Gentofte Hospital, Copenhagen, Hovedstaden, Denmark, 3 Depart-
ment of Pathology, Rigshospitalet, Copenhagen, Hovedstaden, Denmark, 4 Zealand Uni-
versity Hospital, Naestved, Sjelland, Denmark, 5 Rigshospitalet, Copenhagen, Hovedstaden,
Denmark and 6 Brigham and Women’s Hospital and HMS, Boston, MA
Psoriasis is a T cell and IL-17 dependent inflammatory skin disease. Helper T cells have been
assumed to be the major source of IL-17 in psoriasis but other cell types can also produce this
cytokine. We immunostained human psoriatic lesions (n¼15) and healthy skin (n¼10) for IL-
17A, T cells (CD4, CD8) and neutrophils (myeloperoxidase, MPO). We found that 32% of
MPO+ neutrophils in psoriasis samples produced IL-17A, compared with less than 1% of total
CD4+ and CD8+ cells. There were on average 10.6 IL-17A producing neutrophils per 10 high
power fields in psoriasis, compared to 2.7 IL-17A producing T cells (p¼0.008). IL-17A pro-
ducing neutrophils outnumbered IL-17A producing T cells four-fold demonstrating that
neutrophils are an important source of IL-17A in psoriasis. To explore potential interactions
between keratinocytes and neutrophils in psoriasis, we co-cultured these cells in vitro and
studied neutrophil cytokine production by quantitative RT-PCR and intracellular immuno-
staining and flow cytometry analysis. Neutrophils co-cultured with keratinocytes upregulated
production of IL-17A, IL-17F and IL-22 at both the protein and RNA levels. Neutrophils
cultured with keratinocytes lost CD62L and upregulated CD11b, consistent with activation. In
summary, this study suggests that neutrophils, known for long to be a part of the histologic
landscape of psoriasis, are a major source of IL-17A production and have the potential to
contribute to inflammation by producing IL-17F and IL-22. This is, to our knowledge, the first
report that human neutrophils can produce IL-17F and IL-22.
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TLR2/MyD88 signaling on T cells mediates a compensatory protective immune
response to IL-1b/MyD88 signaling against secondary S. aureus skin challenge

C Dillen1, B Pinsker2, H Liu3, Y Wang1, R Ortines1, N Archer1 and L Miller4 1 Johns Hopkins
Medicine, Baltimore, MD, 2 Johns Hopkins University, Baltimore, MD, 3 Department of
Dermatology, Johns Hopkins University School of Medicine, Baltimore, MD and 4
Department of Dermatology, Johns Hopkins University School of Medicine, Baltimore, MD
The immune responses that mediate long-lasting protection against community-acquired
methicillin-resistant S. aureus (CA-MRSA) skin reinfections are unclear. Using a CA-MRSA
skin reinfection model (USA300 LAC::lux; 3x107 CFU, intradermally) involving a primary
infection (1�) in the lower back (which cleared by 14 days) followed by a secondary infection
(2�) in the upper back on day 28, we previously reported that 1� IL-1b-/- mice developed
larger lesions, increased bacterial burden and impaired neutrophil recruitment than wt mice
whereas 2� IL-1b-/- mice were completely protected. To evaluate which cell types mediated
the protection, cre/lox mice were generated in which MyD88 was specifically deleted in
keratinocytes (K14-creERT2), myeloid cells (LysM-cre) or T cells (Lck-cre) and only 1� and 2�

Lck-Cre�MyD88fl/fl mice developed larger lesions and increased bacterial burden compared
with wt mice. Since 2� Lck-Cre�MyD88fl/fl mice but not 2� IL-1b-/- mice developed pro-
tection, this suggests that an alternative MyD88 signal on T cells provided a compensatory
protective immune response. We hypothesized either IL-1a, which like IL-1b also signals via
IL-1R/MyD88, or TLR2, which recognizes S. aureus components, could represent this alter-
native MyD88 signal. IL-1b-/- mice treated with an IL-1R blocking antibody (to additionally
block IL-1a) were similarly protected during the 2� infection, indicating that IL-1a was not
involved. In contrast, TLR2-/- mice treated with an IL-1R blocking antibody resulted in
complete loss of the protection during the 2� infection. Taken together, IL-1b is important for
immunity during a 1� S. aureus skin infection whereas TLR2 signaling on T cells provided a
MyD88-dependent compensatory response for protection against a secondary S. aureus skin
challenge.
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IL-36b provides protection against herpes simplex virus-1

K Milora, S Uppalapati and LE Jensen Temple University School of Medicine, Philadelphia,
PA
Interleukin-36 (IL-36) cytokines have been associated with plaque psoriasis and generalized
pustular psoriasis. There are three genes encoding distinct IL-36 cytokines, IL-36a, IL-36b and
IL-36g. Using knockout (KO) mice for each of the individual IL-36 genes, we previously
showed that psoriasis-like skin inflammation induced by imiquimod is dependent upon IL-
36a, but not IL-36b and IL-36g. Imiquimod is an antiviral drug that sometimes is used to treat
skin disease caused by acyclovir resistant herpes simplex virus-1 (HSV-1). Here we employed
the flank skin HSV-1 infection mouse model to examine the role of the IL-36 cytokines in
restricting HSV-1 progression. Surprisingly, despite the involvement of IL-36a in imiquimod
induced skin inflammation, the absence of IL-36a did not affect the outcome of HSV-1 skin
infection. In contrast, mice deficient of IL-36b developed up to 3-times larger (p < 0.001) skin
lesions than wildtype mice. In addition, while IL-36a and IL-36g KO mice exhibited the same
survival rate (approx. 75%) as wildtype mice, only approx. 25% of IL-36b deficient mice
survived (p < 0.001). Cell culture studies have implicated IL-36 in initiation of adaptive
immune responses and production of the antiviral IFN-g by CD4+ cells. Such responses could
potentially explain the outcome of our in vivo results. Against expectations, in vivo devel-
opment of HSV-1 specific antibodies and CD8+cells did not require IL-36b. Using ELISpot
assays, we also found numbers of IFN-g producing CD4 cells in HSV-1 infected IL-36b KO
skin to be the same as in wildtype mice at day 6 post-infection. Viral titers in the primary
lesions were the same at days 3 and 5 in both wildtype and IL-36b KO mice. At day 7 viral
titers started to decreased (approx. 200-fold, p < 0.01); however, no difference between
wildtype and IL-36b KO mice were detected. Our data demonstrate equal adaptive immune
responses in wildtype and IL-36b KO mice during HSV-1 infection, and suggest a novel role
for IL-36b in protecting the skin from HSV-1. This may have implications upon the devel-
opment of new therapies for psoriasis, e.g., strategies targeting IL-36 signaling.
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Role of the cutaneous microbiome in the pathogenesis of psoriasis

D Yan, H Chang, R Singh, K Lai, L Afifi, X Lu and W Liao University of California, San
Francisco, Department of Dermatology, San Francisco, CA
Psoriasis is a chronic, inflammatory skin disease that affects 2-3 percent of the US population,
yet its pathogenesis is poorly understood. The cutaneous microbiome’s interplay with the host
immune system suggests that it may contribute to the development of psoriasis in genetically
predisposed individuals. This study aims to characterize the psoriatic skin microbiome and
understand its role in psoriasis pathogenesis. 16s rRNA sequencing of site-matched skin
swabs from 8 psoriasis patients and 8 healthy controls revealed reduced alpha diversity in
lesional psoriasis skin compared to controls (402 OTU’s vs. 578 OTU’s, p¼0.04). At the
phylum level, lesional skin had higher Firmicutes (p¼0.009) and less Actinobacteria
(p¼0.0001) compared to controls. At the genus level, lesional skin had more Alloiococcus
(p¼ 0.01) and Aerococcus (p¼ 0.01) and demonstrated a trend towards lower Propioni-
bacterium (p¼0.08) and higher Gallicola (p¼0.09) compared to controls. Interestingly,
Alloiococcus (p¼0.003) and Gallicola (p¼0.04) were also higher in non-lesional skin
compared to controls. Furthermore, lesional and non-lesional skin shared an increased
abundance of Acinetobacter sp., Staphylococcus pettenkoferi, and Streptococcus sp., relative
to controls. Lesional and non-lesional psoriasis skin did not differ significantly in microbiome
composition. These data suggest intriguing differences in the cutaneous microbiome of
psoriatic individuals and healthy controls that may advance our understanding of psoriasis
pathogenesis.
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Aging and diet-induced obesity impair activation of adipocytes that protect
against invasive Staphylococcus aureus skin infection

L Zhang1, F Li2 and RL Gallo2 1 University of California, San Diego, San Diego, CA and 2
UCSD, San Diego, CA
Staphylococcus aureus is responsible for the majority of skin and soft tissue infections, and
aging and the growing obesity epidemic have further increased this risk. We recently
discovered that dermal white adipose tissue (DWAT) protects against invasive S. aureus
infection by producing the antimicrobial peptide cathelicidin (CAMP). Here we investigated if
aging and obesity may disturb this beneficial immune response from DWAT. Using mouse
models of aging and high fat diet-induced obesity (DIO), we found that aging and DIO led to
thinning of the dermis and terminal differentiation of adipogenic fibroblasts to mature adi-
pocytes. FACS analyses and primary culture of dermal fibroblasts confirmed that aging was
associated with loss of adipogenic fibroblasts in the dermis, and DIO further shifted these
dermal fibroblasts to a phenotype with greatly reduced capacity to produce CAMP during
adipogenesis. As a result, pathogen-triggered adipogenesis responses, including preadipocyte
activation and CAMP production, were greatly impaired in aged mice compared to young
controls, and in obese compared to normal diet mice. These diminished DWAT functions
seen in aged and/or DIO mice correlated with increased susceptibility to S. aureus infection.
Furthermore, we found stimulation of adipogenesis by a PPARg agonist Rosiglitazone restored
the host defense function of DIO mice, and decreased their susceptibility to S. aureus. The
beneficial effect of Rosiglitazone was partially dependent on Camp expression in adipocytes
as Rosiglitazone was not as effective in adipocyte-specific Camp knockout mice. Together,
our results suggest that DWAT dysfunction may be responsible for the loss of skin defense in
aging and/or obesity. These observations further emphasize the clinical significance of
cathelicidin expression in DWAT, and suggest a potential novel therapeutic approach for
treatment of S. aureus skin infection with Rosiglitazone.
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NF-kB activation and psoriasiform inflammation by Piasy deficiency

Y Liu1, R De La Torre1, R Bridges1, E Swanzey1, K Olsen1, Z Wang1 and M Kulesz-Martin2

1 Oregon Health and Science University, Portland, OR and 2 OHSU, Portland, OR
NF-kB is one of the major contributors in the inflammation circuitry of psoriasis. It mediates
the signal transduction of many psoriatic cytokines including TNFa and IL-17. Despite the
identification of psoriasis associated SNPs in genes involved in NF-kB signaling pathways, the
molecular mechanism of aberrant NF-kB activation in psoriasis remains largely unknown. In
this study, we have provided experimental evidence to suggest that the inactivation of PIASy
contributes to constitutive NF-kB activation and psoriasis pathogenesis. PIASy-deficient mice
developed exacerbated psoriasis-like phenotypes with sustained NF-kB activation in response
to topical imiquimod treatment. PIASy deficiency resulted in robust expression of psoriatic
cytokines and chemokines from keratinocytes in response to TNFa and IL-17A. Biochemi-
cally, we have identified Piasy as a NF-kB associated protein. Piasy protein bound to the NF-
kB RelA subunit through its C-terminus. Piasy negatively regulated NF-kB activity. Negative
regulation of NF-kB was not mediated through its E3 SUMO ligase activity. Piasy inhibited
RelA DNA binding in vitro measured by DNA affinity immunoblotting. Piasy protein also
bound to the NF-kB binding sites in the CCL20 promoter in vivo as detected by ChIP assay.
These lines of evidence suggest that Piasy represses NF-kB activity through inhibiting RelA
DNA binding. PIASy is a transcriptional repressor that localizes in the nucleus. Immuno-
staining analysis of PIASy in psoriatic skin revealed that PIASy cytoplasmic localization was
elevated in psoriatic compared to healthy epidermis. Taken together, it suggests that PIASy
negatively regulates NF-kB and PIASy inactivation contributes to psoriasis pathogenesis.
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Commensal skin bacteria inhibit the capacity of Staphylococcus aureus to
induce epidermal serine protease activity in atopic dermatitis

MR Williams, T Nakatsuji and RL Gallo UCSD, San Diego, CA
Disease severity of atopic dermatitis (AD) strongly correlates with the presence of S. aureus
(SA). Previously our lab has shown that SA induces serine protease activity in keratinocytes,
and this increase in protease action disrupts the skin barrier. Here we sought to identify the
factor(s) from SA that induce keratinocyte protease activity. Culture supernatants from mutant
SA strains were screened, and we identified that a phenol-soluble modulin (PSM) a/b/hld
triple knockout strain lacked the capacity to increase serine protease activity in normal
human keratinocytes (NHEK) (WT:257.02�19.34; DPSM a/b/hld:13.50�5.31, p < 0.0001).
SA knockout strains for individual PSM subtypes revealed that both hld (31.06�3.68,
p < 0.0001) and PSMa (25.01�4.36, p < 0.0001) were partially responsible for the increased
serine protease activity in NHEKs. NHEKs treated with synthetic hld and PSMa peptides
further validated this result.To establish clinical relevance to AD, we screened 60 SA isolates
from AD lesional skin and found that 55% of the isolates could induce NHEK serine protease
activity. Next, to explore if other members of the skin microbial community might prevent SA
induced serine protease activity, SA was cultured in the presence of supernatants from
commensal microbes and then the SA supernatant was used to treat NHEKs. We found that
specific strains of S. epidermidis (SE) and S. hominis (SH) could prevent SA from stimulating
serine proteases in NHEKs (WT:79.46�1.64; Strain A:17.00�1.35; Strain B:17.18�3.57;
Strain C:16.47�2.41; p < 0.0001). It was further shown by qPCR that SA grown in the
presence these commensal strains had reduced mRNA expression of RNAIII (contains the hld
transcript) and psma in comparison to the control SA strain. Overall these findings show that
SA PSMs stimulate increased serine protease activity in NHEKs, and that some commensal
microbes can in turn prevent this PSM expression.
S110 Journal of Investigative Dermatology (2017), Volume 137
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Microbiome-induced S1P released from keratinocytes promotes antimicrobial
activity in mast cells

Y Chang, Z Wang, N Mascarenhas and A Di Nardo University of California, San Diego, La
Jolla, CA
There is increased supporting evidence that mast cells (MCs) have a role in fighting infections.
The MC role ranges from “cytokine releasing cells” to direct executioner of bacteria. How-
ever, the mediation of these functions in dermal mast cells within the tissue are still only
partially explained. TLR2 ligands are potent stimulators that trigger MCs to produce antimi-
crobial peptides (AMPS) in vitros, in humans and in mice. However, MCs in the dermis lose
their TLR2 receptor, reduce TLR4 expression and internalize other receptors that are impor-
tant for bacterial pattern recognition. Our results demonstrate that in place of TLR2 activation,
S1P stimulation increases the MC’s capacity to kill bacteria. S1P induces Cathelicidin
expression and also the expression of Lipocalin 2 (LCN2), that we described here for the first
time, expanding MC capacity to kill bacteria. We hypothesized that bacteria induce S1P
production from keratinocytes (NHEK), and this leads to a direct increase in Cathelicidin AMP
and Lipocalin 2 (LCN2) AMP in MCs. More specifically, Lipoteichoic acid (LTA), a byproduct
of gram positive bacteria, and commensal bacteria Staph. Epidermis, induce NHEK to release
S1P as a result of NHEK Sphingokinase 1 activation. In fact, NHEK release 450 pg/ml and 850
pg/ml of S1P in vitro when stimulated with LTA and Staph. Epidermidis respectively. Sphin-
gokinase 1 and 2 mRNA showed 4 fold increases at 4 and 10 hours. We further demonstrated
that S1P directly stimulates MCs to produce Cathelicidin and LCN2 which makes the
conditioned medium, from S1P stimulated MCs, much more efficient at killing pathogens. In
conclusion, S1P is an important messenger that delivers commensal signals to the dermis,
increasing MC antimicrobial activity and preparing MCs for fighting infections.
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Analysis of microbial drivers of psoriasis using a novel universal RNA-seq
pipeline

T Furnholm, L Reingold and A Johnston University of Michigan, Ann Arbor, MI
Streptococcal pharyngitis is known to trigger or worsen psoriasis, and psoriasis patients have
increased skin-homing T-cells in their tonsils and greater Strep. carriage. To identify organisms
and genes that might drive T-cell activation and inflammation, we developed a universal
RNA-seq reference database containing all available genes with functional and taxonomic
annotations, enabling host-microbiome transcriptome analysis of any sample type. After
pipeline QC with human keratinocytes (KC, n¼3, FDR¼0.34%), swabs of psoriasis lesions
(LS, n¼11), uninvolved skin (US, n¼10) and tonsils (PT, n¼11) and normal skin and tonsils
(NS, NT n¼7 each) were analyzed. We confirmed skin lesions have reduced microbial
diversity (Shannon Index, LS¼7.2, US¼8.6, NS¼8.3), 4X more S. pyogenes, and upregulation
of genes involved in inflammation (IL1B, IL8, NF-kB, TLR4), KC proliferation (EGF, STAT3,
CCND1, MYC), vascularization (VEGF, TEK, ANGPT1), T-cell response (TGFB1, ITGB2,
ICAM1, SGK1), and inflammatory lipid metabolism (ALOX5/12B/15, LTA4H, PGES1).
Psoriasis skin (LS, US) had greater S. agalactiae, streptolysin O (slo) and hemolysin III (hlyIII),
while tonsils (PT) contain more S. parasanguinis, exfoliative toxin (eta) and sialidase (NEU1)
superantigens. PT also had more invasive firmicutes (Bulleidia extructa W1219, Dialister
invisus, Gemella sanguinis, Staph. sciuri) associated with other inflammatory diseases
(arthritis, endocarditis, periodontitis). All psoriasis samples had 2X or more S. salivarus sp.
HSISS3, S. infantis SK140, and S. peroris along with upregulated hemolysins (hlyC), cationic
antimicrobial peptide resistance (vraF, dsbA), secreted protease (K08303), sec- and type IV
secretion systems, and human lipid metabolism genes (FDFT1, SQLE, SGMS, FASN). This is
the first functional look into the psoriasis microbiome at a species-level resolution, revealing
increased intracellularly invasive bacteria expressing toxins that may activate host inflam-
matory response.
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Homozygous mutation in ITK associated with monogenic inborn errors of
immunity underlies susceptibility to human papilloma virus infections
(epidermodysplasia verruciformis)

1 2 3 1 4
L Youssefian , H Vahidnezhad , H Mahmoudi , A Saeidian , N Aghazadeh , S Sotoudeh3,
A Azizpour3, K Kamyab-Hesari3, S Zeinali5, P Fortina1 and J Uitto1 1 TJU, Philadelphia, PA, 2
TJU, Pasteur Institute, Philadelphia, PA, 3 TUMS, Tehran, Iran, 4 TUMS, Iran and 5 Pasteur
Institute, Tehran, Iran
The skin lesions in patients affected by human papilloma virus (HPV) infection, especially in
the sun-exposed areas, often transform to squamous and basal cell carcinomas after the age of
20. This extremely rare condition, known as epidermodysplasia verruciformis (EV), has
autosomal recessive inheritance in the majority of the cases, due to mutations in the TMC6 or
TMC8 genes. Other genes, such as CORO1A, RHOH, LCK and MST1, have also been
associated with susceptibility to EV. We have examined EV patients in 9 families, and Sanger
sequencing identified novel mutations in TMC8 in two families. However, no pathogenic
sequence variants were noted in TMC6 or TMC8 in the other seven families. To identify the
mutant genes in these consanguineous families, genome-wide homozygosity mapping was
performed, by which all EV-associated genes were aligned with runs of homozygosity in each
individual combined with whole exome sequencing in 5 distinct families. A homozygous
in-frame deletion mutation was identified in IL-2einducible T cell kinase (ITK) in one family
with two patients. This gene was previously associated with Epstein-Barr virus-driven lym-
phoproliferative disorder (EBV-LPD) in 2 patients who died after developing EBV-positive B
cell proliferation. In summary, we report two novel mutations in TMC8 in two out of 9
families with EV. We associated the ITK gene with HPV infection and EV phenotype, which
previously was correlated with EBV infection. These observations support the notion that EV
may well be a manifestation of HPV infection and malignancy susceptibility in primary
immunodeficiency syndromes.
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Enhancement of Th2 polarization by Trim32 deficiency

Y Liu1, Z Wang1, R De La Torre1, A Barling2, N Hornick1, J Hanifin1, E Simpson1 and
M Kulesz-Martin2 1 Oregon Health and Science University, Portland, OR and 2 OHSU,
Portland, OR
Aberrant T-cell differentiation plays an important role in the pathogenesis of a range of
inflammatory diseases. While psoriasis is a Th17 biased disease, atopic dermatitis (AD) is a
Th2 biased disease. Th2 cytokines are overexpressed in atopic dermatitis and the blockade of
Th2 signaling by anti-IL-4 receptor antibody is effective for atopic dermatitis. Despite the
importance of Th2 immunity in AD pathogenesis, the mechanism of aberrant Th2 activation
in AD is largely unknown. We recently demonstrated that deficiency in Trim32 (an E3
ubiquitin ligase with innate antiviral activity) contributes to enhanced Th2 immune response
and predisposes to features of AD. Instead of developing psoriasiform phenotypes in response
to imquimod (IMQ), as observed in wild type littermates, Trim32 knockout (KO) mice
developed AD-like phenotypes with enhanced skin infiltration of eosinophils, elevation of
Th2 cytokine/chemokine, and reduced expression of filaggrin protein. To define the mecha-
nism of Th2 polarization by Trim32 deficiency, we evaluated T helper cell differentiation
in vitro. Consistent with low level of IL-17A and high level of IL-4 and IL-5 in IMQ-treated
Trim32 KO mice, Trim32 deficiency compromised Th17 cell differentiation and enhanced
Th2 cell differentiation in vitro. The differential T helper cell differentiation associated with
Trim32 deficiency was consistent with decreased Stat3 phosphorylation and increased Stat6
phosphorylation in Trim32 KO mice. Unlike overexpression of TRIM32 in psoriasis, TRIM32
protein levels were low in the epidermis of AD patients. Based on enhanced Th2 immunity by
Trim32 deficiency in vivo and in vitro, a defective TRIM32 pathway appears to be a novel
mechanism contributing to Th2 biased immune response in AD.
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SIG-1459 and SIG-1460: Novel anti-acne phytyl-cysteine compounds

J Fernandez1, K Rouzard1, C Webb1, M Voronkov1, J Healy1, K Huber1, J Stock2, M Stock1,
J Gordon1 and E Perez1 1 Signum Dermalogix, Princeton, NJ and 2 Princeton University,
Princeton, NJ
Propionibacterium acnes (P. acnes) is a major contributing factor to acne vulgaris, a common
disorder among postpubescent teens that is estimated to affect 9.4% of the global population.
Comedones, the primary acne lesions, are the result of abnormal follicular keratinization
related to excessive sebum secretion. P. acnes colonize and proliferate within the piloseba-
ceous follicles causing the induction of a local inflammatory response. This is mediated
through the interaction of P. acnes with epidermal keratinocytes leading to activation of
toll-like receptors (TLR2, TLR4) and later resulting in the production and secretion of pro-
inflammatory mediators. For the first time, we report phytyl-cysteine based compound
derivatives, SIG-1459 and SIG-1460, downregulate these inflammatory signaling pathways
and directly decrease P. acnes viability. Cultured human keratinocytes were exposed to
P. acnes and peptidoglycan (PGN) to induce pro-inflammatory cytokine production. In these
cell based models, SIG-1459 and SIG-1460 inhibited IL-8 production with an IC50 of 0.15 mM
and 3-7 nM respectively. In an in vitro growth inhibition assay of cultured P. acnes, SIG-1459
and SIG-1460 both outperformed the commonly applied anti-acne agents benzoyl peroxide
and salicylic acid, exhibiting a minimal inhibitory concentration (MIC) of 3-4 mg/mL. These
data demonstrate that phytyl-cysteine compounds, SIG-1459 and SIG-1460 represent a novel
chemical-class that provides a dual modulating benefit to acne lesions by limiting bacterial
proliferation and inhibiting inflammation.
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The serum proteomic signature of pediatric AD suggests early Th2/Th17
skewing and an inverse correlation of disease severity with Th1 markers

PM Brunner1, H He2, T Czarnowicki2, T Huynh3, KA Mueller3, K Doytcheva3, M Suarez-
Farinas2, JG Krueger4, AS Paller3 and E Guttman-Yassky2 1 The Rockefeller University, New
York, NY, 2 Icahn School of Medicine at Mount Sinai, New York, NY, 3 Northwestern
University, Chicago, IL and 4 Rockefeller University, New York, NY
Increasing evidence supports the systemic inflammatory nature of atopic dermatitis (AD), but
data has been based on studies in adults with decades of chronic disease. No studies have
sought systemic inflammation in early AD, although 85% of cases begin before 5 years of age.
Using a high-throughput proteomic platform (OLINK), we assessed 257 inflammatory and
cardiovascular risk proteins in the serum of 30 children with moderate-to-severe AD < 5
years of age and within 6 months of disease onset, compared to age-matched controls (n¼20).
As in studies of skin mRNA expression, Th2 (CCL13, CCL22, IL-13) and Th17 (PI3, S100A12)
markers were increased compared to controls (p < 0.05). We also found increases in markers
of tissue remodelling (MMP3/9/10), T-cell activation (CD5, IL2RA), lipid metabolism (FABP4),
and growth factors (FGF21, TGF-alpha, PDGF). Positive correlations with disease severity/
SCORAD were detected with inflammatory markers (e.g. vascular activation marker
E-selectin, heat shock protein 27, KLK6, IL1RT2; p < 0.05) and inverse correlations with Th1
markers (IFNg, CXCL11). The blood profile of early pediatric AD shows Th2/Th17 proteomic
skewing, attesting to systemic alterations within months of onset and suggesting the need for
more aggressive intervention before disease chronicity. The negative correlation of severity
with Th1 markers may explain the propensity to infections in pediatric AD.
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An atopic dermatitis-like flare is mediated by dysbiosis and release of nuclear
IL-1a from keratinocytes

N Archer1, S Lee1, R Ortines1, Y Wang1, H Liu1, R Miller1, C Dillen1, M Marchitto2,
A Ashbaugh1, A Uppal1, S Cai1, N Malhotra3, M Oyoshi3, R Geha3 and L Miller1 1 Johns
Hopkins Medicine, Baltimore, MD, 2 Johns Hopkins University School of Medicine,
Baltimore, MD and 3 Boston’s Children Hospital, Boston, MA
Although microbiome shifts have been associated with flares of atopic dermatitis (AD), the
mechanisms by which the microbiome drives skin inflammation are not well understood. In
mice with an epidermal barrier defect caused by filaggrin deficiency (ft/ft mice), but not wt
mice, skin injury induced by scalpel cuts on the back skin resulted in a worsening and non-
resolving flare of AD-like skin inflammation. To determine whether this induction and
propagation of AD-like skin inflammation was mediated by alterations in the skin micro-
biome, ft/ft mice with skin inflammation were co-housed with wt mice or treated with topical
Neosporin, and both treatments resulted in complete resolution of the skin inflammation.
Since the microbiome has been shown to induce IL-1 in the skin, we evaluated a potential
role for IL-1a and/or IL-1b in the skin inflammation. Both IL-1a and IL-1b were differentially
expressed during the AD-like skin inflammation compared to wt skin, however; only treat-
ment with recombinant IL-1RA (Anakinra) and anti-IL-1a mAb, but not anti-IL-1b mAb,
resulted in resolution of the skin inflammation. Interestingly, during the AD-like skin
inflammation IL-1a protein was primarily expressed in the cytoplasm of keratinocytes
whereas IL-1a nuclear localization was found in naı̈ve skin and in all cases when the AD-like
skin inflammation resolved, suggesting that IL-1a nuclear release correlated with skin
inflammation. These data provide a mechanism by which the microbiome drives flares of
AD-like skin inflammation through nuclear release of IL-1a from keratinocytes, providing a
potential new target for therapeutic intervention.
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Suppressors of cytokine signaling 2 (Socs2) inhibits NF-kB-dependent-signaling
during acute activation of DC

Y Liu1, C Nirschl2, T Kim2, K Devi1 and N Anandasabapathy2 1 Brigham and Women’s
Hospital, Boston, MA and 2 Brigham and Women’s Hospital and HMS, Boston, MA
Skin migratory dendritic cells (DCs) are subsets of specialize antigen-presenting cells that
initiate and direct self-tolerogenic or pathogen-responsive immunity by recognizing self and
foreign antigens in the skin and skin-draining LNs. However, their activating stimuli and
networks for regulation are incompletely understood. Previously we identified a role for skin
migratory DCs (migDCs) at actively dampening an ongoing immune response, using a protein
vaccine that can be specifically recognized by DCs. Here, we describe a novel mechanism of
regulation via induction of suppressor of cytokine signaling 2 (Socs2) during NF-kB signaling
in migDCs. Socs2 is highly expressed in murine skin migratory DCs (migDCs), but not
classical DC (cDCs), which reside in draining lymph node and spleen. Elevated levels of
phosphorylated RelB (p-RelB), the active form of RelB that resides in the nuclei, was also
observed in migDCs as compared to cDCs. Using two different bone marrow derived DC
culture systems ex vivo, we find Socs2 is not expressed in DCs differentiated by Flt3L but
constitutively expressed in GM-CSF/IL-4 differentiated DCs, suggesting alternative pathways
of regulation. DCs isolated from Socs2 deficient mice demonstrate increased RelB phos-
phorylation and nuclear translocation upon LPS activation. These data indicate that Socs2
negatively regulates RelB during DC activation. Further work will examine whether this
inhibitory activity in Socs2 is a determinant of DC differentiation in the steady state.
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Imiquimod has strain-dependent effects in mice and does not uniquely model
human psoriasis

WR Swindell1, K Michaels2, A Sutter2, D Diaconu2, Y Fritz2, X Xing3, MK Sarkar3, Y Liang3,
LC Tsoi3, JE Gudjonsson3 and NL Ward2 1 Ohio University, Athens, OH, 2 Case Western
Reserve University, Cleveland, OH and 3 University of Michigan, Ann Arbor, MI
Imiquimod (IMQ) produces a cutaneous phenotype in mice frequently studied as an acute
model of human psoriasis. Whether this phenotype depends on strain or sex has never been
systematically investigated on a large scale, although such effects could impact efforts to
translate research findings. This study used RNA-seq to evaluate the psoriasiform phenotype
elicited by 5 days of Aldara (5% IMQ) treatment in both sexes of 7 mouse strains (C57BL/6J
(B6), BALB/cJ, CD1, DBA/1J, FVB/NJ, 129X1/SvJ and MOLF/EiJ). The response of MOLF males
was aberrant, with decreased expression of differentiation-associated genes (elevated in other
strains). Key aspects of the IMQ response differed between the two most commonly studied
strains (BALB/c and B6). Compared with BALB/c, the B6 phenotype showed increased
expression of genes associated with DNA replication, IL-17A stimulation and activated CD8+
T cells, but decreased expression of genes associated with interferon signaling and CD4+ T
cells. Although IMQ-induced expression shifts mirrored psoriasis, responses in BALB/c, 129/
SvJ, DBA, MOLF mice were more consistent with other human skin conditions (e.g., wounds
or infections). IMQ responses in B6 mice were most consistent with human psoriasis. These
findings demonstrate strain-dependent aspects of IMQ dermatitis in mice, and show that IMQ
does not uniquely model psoriasis but in fact triggers a core set of pathways active in diverse
skin diseases. Nonetheless, IMQ dermatitis in B6 mice was most similar to human psoriasis,
suggesting that B6 may be better than other strains for the purpose of modeling psoriasis
disease mechanisms.
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Dissecting the effects of a stress-related mediator, corticotropin releasing
hormone on skin and mucosal type mast cells biology in situ

K Sugawara1, Y Mizukami1, R Paus2 and D Tsuruta3 1 Osaka City University Graduate School
of Medicine, Osaka, Japan, 2 Univ of Manchester, Manchester, England, United Kingdom
and 3 Department of Dermatology, Osaka City University Graduate School of Medicine,
Osaka, Japan
Corticotropin releasing hormone (CRH) and its receptors (CRHR)s have been recently iden-
tified within the skin and reported to play important roles in tissue responses to perceived
stress. Mast cells (MCs) are crucial cells in the development of various types of diseases,
including allergy, atopic dermatitis, acute/chronic wounds and hair disorders. MCs are also
reported to act as CRH mediated stress sentinels in tissue. We have previously shown that
CRH induces connective tissue type (CT)-MC degranulation and promotes maturation, and
thereby inhibits human hair follicles growth by inducing catagen. Hereby we investigated
whether CRH can also affect mucosal type (M)-MC biology by using human nasal polyp
organ culture. The expression of both CRH and CRHR was detected within nasal polyp
samples by immunohistochemistry and RT-PCR. We also found that Kit or tryptase+ M-MCs of
isolated nasal polyps express CRHR by double immunofluorescence. CRH treatment signif-
icantly increased tryptase+ M-MC number and induced degranulation. This was partially
abrogated by the co-administration of stem cell factor (SCF) neutralizing antibody and CRHR
type1 antagonist, antalarmin. Just as human HF organ culture, CRH also increased SCF
expression within the epithelium of organ cultured human nasal polyp samples. In contrast to
CT-MC, CRH treatment significantly increased tryptase+ M-MC proliferation in situ.
Furthermore, the effect of CRH on M-MCs degranulation and number was partially abrogated
by CRHR gene knockdown in situ. These results indicate that CRH induces both cutaneous
and mucosal type neuroinflammation by promoting MC activity and increasing the number of
it and that blockade of SCF and CRHR might be a novel future target for treating stress-
induced disorders.
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Skin microbiome and psoriasis: Staphylococcus induces robust biofilm
formation by Aspergillus

PK Mukherjee1, J Chandra1, R Sherif1, M Retuerto2, MA Ghannoum1 and T McCormick1 1
Case Western Reserve University, Cleveland, OH and 2 Case Western Reserve University,
Cleveland, OH
Psoriasis (PSO) is a chronic inflammatory skin disease, associated with several co-morbidities.
Earlier, we characterized the skin bacterial (“BAC”) and fungal (“MYC”) microbiome
concomitantly in skin swabs collected from PSO patients and non-PSO individuals. We
demonstrated PSO-associated changes in abundance of BAC and MYC, including elevated
levels of the fungus Aspergillus nidulans (AN)and the bacterium Staphylococcus aureus (SA).
Here we investigated whether AN and SA interact with each other in mixed-species biofilm
(BF) environment. Single- and mixed-species AN/SA biofilms (formed using 103-107 cells/mL)
were quantified using metabolic activity, dry weight and biofilm thickness, and visualized
using confocal scanning laser microscopy (CSLM) and scanning electron microscopy
(SEM).BF formed by AN with SA (103-107 cells/mL) had significantly increased metabolic
activity (OD ¼ 0.07 to 0.09, respectively) compared to BF formed using AN alone (OD¼
0.03, P�0.05). Mixed species BFs also exhibited significantly increased dry weight compared
to BFs formed by AN alone (P < .05 for all comparisons). CSLM of AN BFs showed a robust
network of fungal hyphae and extracellular matrix. Thickness of AN/SA mixed-species BFs
exhibited significantly increased thickness compared to single-species AN BFs (221 mm and
88 mm, respectively; P � 0.05). Microscopic analyses of mixed-species BF topography using
SEM also revealed a dense network of fungal hyphae and yeast cells with SA in close
juxtaposition to fungal hyphae, demonstrating direct interactions between the fungi and
bacteria. These results provide the first evidence of direct interactions between SA and AN,
two key members of the PSO skin microbiota, resulting in amplified BF formation.
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Candida albicans colonization exacerbates skin inflammation in a murine
model of psoriasis

S Nakajima1, O Harrison2, E Merrill1, J Linehan1 and Y Belkaid1 1 NIAID, Bethesda, MD and
2 NIH, Bethesda, MD
In addition to being a primary site of exposure to pathogens, the skin is also home to a
complex microbiota that modulate skin immune homeostasis. Notably, our previous work
revealed that defined microbes differentially regulate the skin immune landscape. In clinical
settings, shifts in skin microbiota composition have been shown in the context of skin in-
flammatory disorders, such as atopic dermatitis, acne vulgaris and psoriasis. However, the
precise role of cutaneous microbiota in the initiation, control or promotion of skin inflam-
matory states remains unclear. To clarify the mechanisms by which the skin microbiota
influence host immunity under inflammatory conditions, we focused on psoriasis, a common
inflammatory skin disorder mediated by both innate and adaptive immune systems. Murine
studies have shown that topical application of imiquimod, a TLR7 agonist, can induce pso-
riasis-like skin inflammation, mediated by the IL-23/IL-17 axis. Using this experimental
model, we found that previous skin association of mice with C.albicans but not other skin
microbes (e.g., S.aureus), significantly enhanced skin inflammation. Notably, C.albicans
topical association promoted IL-17A production from CD4+ effector T cells in the skin and
skin draining lymph nodes. Our work currently explores how adaptive immunity directed
against C.albicans could contribute to the etiology of this important skin disorder. This work
aims to define the causative association between defined microbes and the development of
skin inflammatory disorders and may allow for the development of tailored clinical
interventions aiming at controlling skin microbiota and/ or aberrant responses to these
microbes.
S112 Journal of Investigative Dermatology (2017), Volume 137
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Gut microbiota plays a role in the development of alopecia areata

1 2 3
L Nair , Z Dai and AM Christiano 1 Columbia University Medical Center, New York, NY, 2
Columbia University-Department of Dermatology, New York, NY and 3 Columbia Uni-
versity, New York, NY
The gut microbiome plays an important role in immune development and education and can
influence autoimmune disease development in distal tissue sites, as has been shown in
rheumatoid arthritis and uveitis. Alopecia Areata (AA) is an autoimmune disease that causes
damage to the hair follicle mediated by autoreactive CD8+NKG2D+ T cells and the Th1
interferon response. The mechanism of AA induction is unknown, and the role of the gut
microbiota in AA has yet to be studied. Here, we used the C3H/HeJ mouse model to test the
hypothesis that the gut microbiome plays a role in AA development. We grafted unaffected
C3H mice with skin from a C3H mouse with AA, which induced the disease in recipient mice
in 7-10 weeks. In order to assess whether gut commensals play a role in AA development,
C3H mice were treated with a broad-spectrum antibiotic cocktail (ampicillin, neomycin,
metronidozole, vancomycin) before grafting and observed the mice for hair loss indicative of
AA development. Mice that were treated with antibiotics were protected from AA develop-
ment, whereas untreated mice lost their hair in 7-10 weeks as expected. Flow cytometry of
cells from gut- and skin-draining lymph nodes showed a population of CD8+NKG2D+ T cells
in the gut and a decrease in skin-infiltrating CD8+NKG2D+ T cells in antibiotic treated mice,
indicating a potential role of the gut microbiome in T cell priming in AA. In order to identify
specific microbes that may be implicated in AA development, we performed 16S rRNA gene
sequencing to create a phylogenetic tree of bacterial genera present in fecal samples from
antibiotic treated vs. untreated mice. 16S sequencing analysis showed an increase in
Lactobacillus bacteria in untreated mice, as also recently reported in GVHD. Together, our
findings point to a key role for the gut microbiome in the pathogenesis of AA. Further studies
are ongoing to identify the specific microbes and mechanisms of autoimmune disease
development where priming may occur at a distant site from the hair follicle.
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Revisiting the viral etiology hypothesis of CTCL using a novel viral detection
technique, VirCapSeq-VERT

M Anderson1, D Nagy-Szakal2, K Jain2, CC Patrone1, M Frattini3, W Lipkin2 and LJ Geskin4

1 Columbia University College of Physicians and Surgeons, New York, NY, 2 Center for
Infection and Immunity, Mailman School of Public Health, New York, NY, 3 Department of
Medicine, Columbia University Medical Center, New York, NY and 4 Department of
Dermatology, Columbia University Medical Center, New York, NY
Sézary syndrome (SS) is a type of cutaneous T cell lymphoma (CTCL) characterized by
leukemic involvement. Its pathogenesis is poorly understood; however, investigators have
hypothesized that a viral pathogen may play a role. Efforts to implicate specific viruses have
yielded inconsistent results. We used a cutting edge viral detection technique, Virome
Capture Sequencing Platform for Vertebrate Viruses (VirCapSeq-VERT), to search for viral
sequences in peripheral blood mononuclear cells (PBMCs) and plasma taken from patients
with SS. Blood was collected from six SS patients. Total nucleic acids from plasma and
PBMCs were extracted and sequenced with Illumina MiSeq, then compared against human
nucleotide and viral nucleotide and protein databases. Contigs and reads were mapped to
reference genomes to assess genome coverage and depth. Sequences from human endoge-
nous retroviruseK and human T-lymphotropic virus 1 were detected across all 6 samples.
However, these lacked contiguity depth, making the likelihood of a directly incorporated
oncogenic virus remote. Hypothetically, these viruses may play a relevant role at an early
disease stage before being cleared. Future studies are needed to explore this possibility.
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Microbiome-free fatty acid cross-talk in the human pilosebaceous gland

1 2 1 1 2
S Singh , W Burney , J Fuentes , RW Crawford and R Sivamani 1 CSU Sacramento,
Sacramento, CA and 2 UC Davis, Sacramento, CA
Inflammatory infections of the lipid-rich pilosebaceous gland attributed to Propionibacterium
acnes are largely uncharacterized and understudied due to a paucity of anaerobic methods
culture methods and contamination of clinical samples by resident skin microbiota. A
renewed interest in studying the role of P. acnes in health and dysbiosis has emerged thanks
in large part to the identification of transcriptomic and phylogenetic signatures generated by
whole genomic sequencing data. We hypothesize here that microbes modulate lipid pro-
duction in sebocytes and that free fatty acid secretions, alter metabolite production by local
microbiome during acne. We further propose that this altered milieu acts as a colonization
barrier to infection and modifier of the microbial landscape. Western blot data from our lab
shows that sebocytes obtained from human donors produce significantly more of the lipo-
genesis regulatory factor mTOR when co-cultured with P. acnes relative to GAPDH in
controls. Similar results were obtained for other probes in the lipid synthesis pathway
including protein kinase B (AKT). To confirm these findings, we performed AdipoRed analysis
and show that lipogenesis is in fact significantly increased when sebocytes are cultured with
live P. acnes relative to controls, heat killed bacteria, or filtered bacteria supernatants. GC-MS
analysis of samples obtained from acne patients revealed increases in C:10, 12, 14, and 16
FFA fractions relative to uninfected patient controls. When applied to commensal or patho-
genic Staphylococcus species, these FFAs differentially increased or decreased growth rates
and minimal inhibitory concentrations, suggesting species-specific mechanisms of selection.
The same FFA fractions significantly increased lipogenesis and expression of the inflammation
associated marker COX-2 when added to cultured sebocytes in a dose-dependent manner.
Collectively, our results suggest novel mechanisms of cross-talk between human sebaceous
cells and the microbiome.
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Role of fungi and extracellular matrix in hidradenitis suppurativa

AS Byrd1, C Carmona-Rivera2, ML Kerns1, MJ Kaplan2, LS Miller1, JS Reichner3 and GA
Okoye4 1 Department of Dermatology, Johns Hopkins University School of Medicine, Bal-
timore, MD, 2 NIAMS/NIH, Bethesda, MD, 3 Department of Surgery, Rhode Island Hospital
and Brown University, Providence, RI and 4 Department of Dermatology, Johns Hopkins
University School of Medicine and Bayview Medical Center, Baltimore, MD
The role of fungi in the pathogenesis of hidradenitis suppurativa (HS) is not well defined. In
the present study we sought to evaluate whether fungi interacts fibronectin (Fn), a component
in the dermal extracellular matrix, in promoting perpetual inflammation that contributes to
fibrosis and the pathogenesis of HS. In evaluating human skin specimens of active HS, there
was the presence of abundant fungal spores within hair shafts with surrounding inflammation.
To further evaluate a potential role of the fungal component b-glucan or Fn in contributing to
a fibrotic response, HS fibroblasts were cultured in the presence or absence of fungal
b-glucan or Fn for 48 hours and various pro-inflammatory mediators were evaluated by
zymography, qPCR and ELISA. Zymography analysis showed no active MMP-2 from HS
fibroblasts in the presence of b-glucan or Fn. However, qPCR analysis showed that fibroblasts
in the context of Fn, but not b-glucan, induced a significant increase in IL-8 mRNA expression
without significant induction of IFNa, VEGF, or MCP-1 after incubation with either Fn or
b-glucan. Fn treatment caused a slight increase of IL-6 release while b-glucan decreased the
aforementioned pro-inflammatory cytokine by HS fibroblasts. Taken together, fungi were
identified in HS lesions, providing evidence of the potential contribution to the disease
severity. However, Fn rather than b-glucan induced more inflammatory mediators from HS
fibroblasts. Therefore, further studies are needed to determine the precise role of fungi in the
pathogenesis of HS.
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TRIM21 in monocyte enhances Th1/Th17 inflammation in Behçet’s disease

Y Ahn, J Hwang, Z Zheng and D Kim Yonsei University College of Medicine, Seoul,
Seoul-t’ukpyolsi, Republic of Korea
Background: Although the etology of Behçet’s disease (BD), a chronic, multisystemic auto-
inflammatory and autoimmune diseases, is still unknown, infectious agents such as herpes
simplex virus has been postulated as significant triggering factors of BD. Tripartite motif-
containing (TRIM) proteins can present antiviral properties, mediating antiviral defense
mechanisms. Recently, evidence supporting a new concept in which the modulation of
ubiquitination are responsible for the distinct immune reaction in BD. Purpose: The purpose
of this study was to elucidate TRIM21 proteins expression in monocyte of BD patient, and to
identify the role of TRIM21 on immune dysregulation in BD. Methods: The expression of
TRIM21 and related molecules including interferon regulatory factors 8 (IRF8) and nuclear
factor kappa B signaling in monocytes from patients were analyzed. Functional analysis using
small interfering RNA and co-culture with responder T cell was performed to elucidate the
pathological role of TRIM21 in BD. Results: TRIM21 expression was increased in peripheral
blood monocyte compared with healthy control (HC) and TRIM21 decreased IRF8, a
representative downstream target of TRIM21, expression. BD monocytes show increased NF-
kB activation after TLR stimulation and BD monocytes induced secretion of Th17 promoting
cytokines via TRIM21 dependent pathway. BD monocytes facilitated Th1 and Th17 differ-
entiation of co-cultured T cells. Knocking-down the expression of TRIM21 by small inter-
fering RNA abrogated Th1/Th17 differentiation of T cells. Conclusion: TRIM21 have pivotal
role in regulating the secretion of pro-inflammatory cytokine from monocytes in BD.
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Monitoring malignant T-cell clones by direct TCR expression assay in patients
with leukemic cutaneous T-cell lymphoma over extracorporeal photopheresis

X Ni1, S Maiti1, T Langridge1, L Cooper1 and M Duvic2 1 The University of Texas MD
Anderson Cancer Center, Houston, TX and 2 Anderson Cancer Center, Houston, TX
Flow cytometry analysis of T-cell receptor (TCR)-vb expression has been long used for
assisting diagnosis of patients with cutaneous T-cell lymphoma (CTCL). But antibodies used in
flow cytometry only covers 70% of TCR vb repertoire. The high throughput sequencing has
been considered as a complete and sensitive method for monitoring malignant T-cell clones
in CTCL. But it is expensive. Thus, an affordable method to profile TCR repertoires for patients
with CTCL is still needed. In this study, we used a direct TCR expression assay (DTEA) to
detect and quantify 111 TCR mRNA expressions (va¼45, vb¼46, vg¼15, and vd¼5) in
patients with leukemic CTCL who underwent extracorporeal photopheresis (ECP). The total
RNA (50ng) extracted from PBMCs of patients at baseline pre-ECP (n¼16) and 3 months
(n¼12) and 6 months (n¼12) post-ECP was assayed. DTEA showed a higher sensitivity in
detecting T-cell clones than flow cytometry. DTEA detected T-cell clones in 16 of 16 patients
(100%) in comparison to 10 of 14 (71.4%) by flow cytometry. Ten patients who showed single
TCR vb clone by flow cytometry, had double, triple, or multiple TCR vb clones by DTEA.
DTEA profiled not only TCR vb repertoire but also va, vg, and vd repertoires. For 12 patients
who had follow-up samples, TCR repertoires or malignant T-cell clones by DTEAwere similar
between baseline and after ECP in every patient. TCR v-gene expression in patients respon-
sive to ECP declined while in patients resistant to ECP increased. Our results suggest that
DTEA can sensitively detect and track changes in TCR-v gene usages in T-cell pool. This assay
requires limited total RNA and costs only $100 per sample. Thus, it may serve as a good assay
for clinical use for CTCL patients.
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Epidermal response to bacterial and yeast adhesion: RHE model in co-colture
with THP-1 cells

MMeloni1, S Balzaretti2 and B De Servi1 1 VitroScreen In Vitro Research Laboratories, Milan,
Lombardia, Italy and 2 VitroScreen In vitro Research Laboratories, Milan, Lombardia, Italy
The skin is colonized by bacteria and yeasts most of which are harmless or even beneficial.
In vitro Reconstructed Human Epidermis (RHE) infected with commensal and pathogens has
been developed and the keratinocytes mediated bacterial adhesion and defence mechanisms
have been investigated focusing barrier properties impairment, innate immunity response and
biofilm formation. RHE tissues were infected with Staphylococcus aureus -MRSA, S.epi-
dermidis, Malassezia Globosa, At 6h and 24h time points after colonization the following
parameters were measured: barrier function and fence properties (Biotin assay, claudin-1,
integrinb1), bacterial counts, ultrastructural morphology of bacterial phenotype (planktonic
or biofilm) by SEM analisys. SEM analysis indicates that cocci were adherent to the epidermal
surface after 6h, proliferated and produced a dense biofilm structure after 24h; cocci were not
able on intact RHE to penetrate deeper epidermal layers; they were able to modify the mineral
elements (Iron) content on RHE surface. M.globosa deeply penetrated the SC and viable
epidermis. Barrier function was impaired by S.aureus but not by S.epidermids. The co-culture
model of RHE colonized with S. aureus and monocytes (THP-1) was setted up to elicit a Th2
response and to amplify S. aureus invasion modifications observed in an atopic phenotype at
transcriptional level. The model takes into account the Keratinocyte innate and inflammatory
response, the adaptive immunomediated response (co-colture with monocytes) in presence of
a S. aureus stable colonization mimicking the feature of AD lesion. THP-1-RHE co-culture
model in presence of S. Aureus colonies allows TSLP over expression suggesting Th-2
response activation, down regulation of Filaggrin and Defensin beta 2 (DEFB4), down
regulation of immune-response genes TLR2. ITGA6 e ITGB1 were also down regulated
compared to the control.
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Changes of lesional and non-lesional skin microbiome in the treatment course
of atopic dermatitis

J Na, J Choi, C Huh, J Shin and K Park Seoul National University Bundang Hospital,
Seongnam-si, Republic of Korea
Development of high-throughput sequencing has enabled to identify drastic changes of skin
microbiota communities with AD flare. However, the changes in skin microbiome in the
course of treatment are not completely characterized. The aim of this study is to observe the
change of skin surface microbiota of AD patients along with the treatment course. We also
examined the effect of narrow band UVB phototherapy to see the influence of UV exposure.
Eighteen enrolled patients were divided into two groups based on treatment methods, narrow
band UVB phototherapy and topical corticosteroid (NBUVB+TCS group) and topical corti-
costeroid only (TCS group). Skin swab and high-throughput sequencing of 16S ribosomal RNS
bacterial gene were performed when subjects visited before, after 6 weeks of treatment and 3
weeks after discontinuation of treatment. Eleven subjects completed the study. Microbial
diversity of lesional skin greatly increased after treatment. Proportion of S. aureus showed a
significant positive correlation with eczema severity. Even though NBUVB treated patients
didn’t exhibit additive effects in eczema improvement, they experienced continuous
improvement after discontinuation of treatment. In summary, a drastic increase of microbial
diversity and decrease of S. aureus composition was observed with eczema treatment.
NBUVB treatment
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Impact of inflammatory mediators on clock genes expression in normal human
epidermal keratinocytes

K Lazou-Soulier1, J Franchi1, E Leblanc-Noblesse2, O Jeanneton1, C Nizard1, S Schnebert1,
R Kurfurst1 and M Dumas3 1 LVMH RECHERCHE, Saint Jean de Braye, Centre, France, 2
LVMH Recherche, Saint Jean De Braye, Centre, France and 3 LVMH Recherche, Saint Jean
de Braye, Centre, France
Several skin functions such as cell proliferation, water loss and sebum secretion follow
rhythmic circadian variations. These time dependent changes are controlled by time-keeping
circadian clock genes that adapt the skin physiology to environmental changes. We previ-
ously showed the presence of such functional circadian clock in human skin cells. The
present work explores the impact of inflammatory mediators on circadian clock genes
expression in human epidermal keratinocytes. Human primary epidermal keratinocytes were
exposed for 24 hours to the pro-inflammatory mediators IL1b, IL6, IL8, TNFa, MIF and PGE2.
Transcriptional activity of ten clock genes i.e. Aryl hydrocarbon receptor nuclear translocator-
like protein 1 (ARNTL/BMAL1), Period 1 (PER1), Period 2 (PER2), Period 3 (PER3), Crypto-
chrome Circadian Clock 1 et 2 (CRY1 et CRY2), Retinoid-Related Orphan Receptor Alpha
(RORa), Retinoid-Related Orphan Receptor Beta (RORb), Nuclear Receptor Rev-ErbA-Alpha
(REVErba/NR1D1) et Circadian Locomotor Output Cycles Kaput (CLOCK) was investigated
by TaqMan Low Density Array. Five of these clock genes are significantly down regulated by
the inflammatory mediators: ARNTL/BMAL1 by IL1b, IL6, IL8, TNFa, PGE2; PER1, PER2,
CRY2 by TNFa, and REVErba/NR1D1 by IL1 andTNFa. Three of them were significantly up
regulated by PGE2 i.e. CRY2, PER3 and REVErba/NR1D1. Our study demonstrates that
inflammatory mediators modulate circadian clock genes in human skin cells and suggests that
downstream regulated genes and the circadian functions they control could be impacted by
an inflammatory environment.
658

A similar local immune and oxidative stress phenotype in vitiligo and halo
nevus

Y Yang1, S Li2, G Wang1, T Gao3, C Li3 and Z Jian4 1 Department of Dermatology, Xijing
Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China, 2 Department of
Dermatology, Xiijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China, 3
Department of Dermatology, Xiijing Hospital, Fourth Military Medical University, Xi’an,
Shaanxi, China and 4 Department of Dermatology, Xijing Hospital, Fourth Military Medical
University, Xi’an, Shaanxi, China
Vitiligo and halo nevus are two common T-cell-mediated skin disorders. Although autoim-
munity has been suggested to be involved in both diseases, the relationship between vitiligo
and halo nevus is not fully understood. The aim of the study was to investigate whether
vitiligo and halo nevus share the same immunological and oxidative stress response.
Immunohistochemistry revealed a significant T-cell response, with pronounced dermal in-
filtrates of CD8+ T cells in vitiligo and halo nevus. The inflammatory cytotoxic markers such
as Granzyme B, Perforin and IFN-g were also significantly elevated in vitiligo, suggesting
inflammatory responses in situ. By qRT-PCR and ELISA assay, we found a significantly
increased expression of the chemokine receptor CXCR3 and its ligands, especially the
accumulated CXCL10 in the lesions of vitiligo and halo nevus. Moreover, the level of H2O2,
a key player involved in regulation of the immune response was significantly upregulated in
the lesions of vitiligo and halo nevus. In addition, the increased H2O2 concentration cor-
relates positively with CXCL10 level in lesions of vitiligo and halo nevus. These results
demonstrate a H2O2-involved autoimmune phenotype in vitiligo and halo nevus, charac-
terized by increased level of IFN-g-inducible chemokine pair CXCL10-CXCR3, as well as a
dense CD8+ T infiltration in the skin lesions, thus suggesting a similar pathogenesis of the two
diseases.
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Enhanced interferon signaling caused by proteasome disability

Y Inaba1, K Kunimoto2, F Furukawa2 and N Kanazawa2 1 Department of Dermatology,
Wakayama Medical University, Wakayama, Japan and 2 Department of Dermatology,
Wakayama Medical University, Wakayama, Japan
Nakajo-Nishimura syndrome (NNS) is a rare autoinflammatory disorder characterized by
pernio-like lesions appearing in infancy followed by recurrent fever, nodular skin eruptions,
partial lipodystrophy and joint contractures. NNS, with better-known CANDLE syndrome,
belongs to the proteasome disability syndromes which are due to distinct mutations of an
inducible subunit of proteasome, PSMB8, inducing storage of ubiquitinated proteins and
overproduction of inflammatory cytokines and chemokines. In cases with CANDLE syn-
drome, interferon (IFN) signature has been observed in patients’ peripheral blood mono-
nuclear cells by microarray analysis, with enhanced phosphorylation of signal transducers
and activator of transcription (STAT) 1 by flow cytometry. Actually, a Janus kinase (JAK) 1/2
inhibitor bracitinib has been attemped in CANDLE patients to suppress IFN signaling. Simi-
larly, in NNS patients, enhanced IFN signaling has been suggested by constantly high level of
serum IP-10, an interferon-inducible chemokine, irrespective of the CRP level. Furthermore,
NNS patients-derived peripheral blood monocytes produced larger amount of IP-10 than
control cells after IFNg stimulation. However, it remains unclear how proteasome disability
enhances IFN signaling. By western blotting, IFNg-induced phosphorylated JAK1 (p-JAK1)
level in immortalized B (imB) cells was higher in NNS patients-derived cells than in control
cells. In contrast, phosphorylated STAT1 level did not change after IFNg stimulation in either
of NNS patients-derived imB cells and control cells. These results suggest that proteasome
degradation of p-JAK1 is critical for IFN signaling. To verify this hypothesis, IFNg-induced
ubiquitination of p-JAK1 and its level after administration of proteasome inhibitor is now
under investigation.
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Tailoring diagnostic studies in hand, foot, and mouth disease: Utility of PCR
testing of lesional skin

K MacArthur and B Cohen Johns Hopkins, Baltimore, MD
Hand, Foot, and Mouth Disease (HFMD) is a highly contagious enteroviral infection asso-
ciated with characteristic mucocutaneous findings and the potential for significant morbidity.
In recent years, there has been an increase in atypical cutaneous manifestations of HFMD due
to the increasing prevalence of certain strains. Atypical findings of HFMD can lead to delayed
diagnosis, unnecessary testing, and inappropriate treatment. Polymerase chain reaction (PCR)
testing can be a highly sensitive & specific test for HFMD, but the yield is reduced if the swab
is collected from unaffected tissue. Research is lacking on PCR testing of cutaneous lesions to
diagnose cutaneous HFMD. We hypothesized that PCR testing of skin lesions would be an
effective method of screening for active cutaneous HFMD infection so that appropriate
contact precautions can be put in place to reduce disease spread. In this pilot study, patients
with atypical cutaneous manifestations that could be consistent with HFMD were referred to
Johns Hopkins for further workup. Patients for whom the clinical diagnosis of HFMD could
not be established underwent lesional swabs and PCR testing for HFMD enteroviruses. Skin
lesions were also tested with routine viral culture. 12 pediatric patients (median age 20
months, range 3 mo e 18 years) with atypical cutaneous findings were diagnosed with HFMD
based on PCR skin test. Routine viral culture did not establish the diagnosis in any of the
patients. All patients were previously misdiagnosed, and 9 of 12 had been started on inap-
propriate antimicrobial therapy prior to PCR testing. This is the largest series utilizing PCR
testing of lesional skin to render a diagnosis of HFMD. Routine viral culture of the skin lesions
was not effective. These results suggest that lesional skin PCR testing could be an effective test
for atypical cutaneous presentations of HFMD so that contact precautions can be instituted to
prevent spread of infection.
S114 Journal of Investigative Dermatology (2017), Volume 137
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Characterization of the skin microbiota in rosacea

1 2 2 3 4 4 4
B Rainer , E Mongodin , J Bui , AH Fischer , H Pasieka , LA Garza , S Kang and A Chien4 1
Derm, Med Univ Graz, Graz, Austria, 2 Inst Genome Sciences, Baltimore, MD, 3 Johns
Hopkins Univ, Baltimore, MD and 4 Dermatology, Johns Hopkins Univ, Baltimore, MD
Rosacea has long been associated with microorganisms and is typically managed using
antimicrobial therapies. However, the involvement of microbial communities in rosacea’s
pathophysiology is unknown. Thus, we performed a case-control study to examine the skin
microbiota in rosacea patients compared to matched controls (by race, sex, age [� 5 yrs]). We
used bacterial 16S ribosomal RNA gene sequencing on DNA extracted directly from skin
samples (nose/cheeks swabs) of participants (21 pts/21 ctls; mean 46.3yr). The V3V4 region of
the 16S rRNA gene was targeted, sequenced using Illumina MiSeq, and analysed using the
QIIME/Phyloseq software packages. Our final sequence dataset contained 4,036,167 16S
rRNA sequences clustered into a total of 1,593 species-level operational taxonomic units. The
comparison of microbiota diversity/richness (a-diversity), and of overall community structure
(b-diversity), between patients and controls revealed no statistically significant differences.
However, more in-depth differential abundance analyses using DESeq2 noted several sta-
tistically significant differences of discrete bacterial taxa between the two cohorts. Compar-
ison of the relative abundance of specific taxa at each site between patients and controls
revealed that the cheeks microbiota of rosacea patients was significantly enriched in bacteria
from the genus Finegoldia (log2 mean fold change 4.44; p < 0.005), but had a significantly
lower relative abundance of Propionibacterium acnes (-3.48;p < 0.005) compared to con-
trols. Interestingly, the nose microbiota of patients had significantly higher levels of Cory-
nebacterium kroppenstedtii (4.35;p< 0.005). Our data demonstrate that specific bacterial
genera are highly associated with rosacea, and other strains are enriched in healthy skin.
Finegoldia and C. kroppenstedtii may have important roles in rosacea pathophysiology and
could be future targets for therapeutic interventions.
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Keeping it topical: Resistance to bacitracin among Staphylococcus and
Streptococcus sp. in skin culture isolates and associated patient and isolate
characteristics

S Whittier, K Morel, M Garzon and C Lauren Columbia University, New York, NY
Much has been published regarding microbial resistance to systemic and prescription anti-
biotics, however less is known regarding resistance to over-the-counter topical antibiotics.
Bacitracin is a commonly applied to wounds as it is available without prescription. Bacitracin
zinc is has been widely used in North America as a food additive for farmed animals,
especially poultry. Antimicrobial resistance to bacitracin has been reported in clinically
isolated Streptococcus pyogenes, but has otherwise not been widely studied in humans. As a
result, there are few guidelines regarding the clinical minimum inhibitory concentration that
warrants resistance. One study found a range of bacitracin MICs among S. pyogenes isolates,
from less than 0.25 to over 32 micrograms per milliliter. Mupirocin resistance has been
increasingly reported and is part of standard susceptibility testing at our institution. It is
thought that drug resistance genes on plasmids, such as those that confer high-level mupir-
ocin resistance, may persist and lead to the presence of multi-drug resistant organisms.
Presence of resistance to mupirocin will be examined in isolates tested for bacitracin
resistance, along with resistance to other antibiotics. Data analysis is ongoing for skin culture
isolates collected in 2016 and tested for bacitracin resistance. The rates of bacitracin resis-
tance, range of MIC for bacitracin resistance, and patient and isolate factors associated with
harboring bacitracin resistant organisms are undergoing study.
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Molecular mechanisms driving M2-type macrophage polarization

1 2 2 2
L He , K Strittmatter , W Haas and A Marneros 1 Harvard Medical School, Boston, MA and
2 Massachusetts General Hospital, Boston, MA
Purpose: Macrophages polarize towards different polarization states with distinct and partly
opposing functions in many skin diseases depending on the presence of specific cytokines.
M2-type macrophages have important roles during wound healing, fibrosis, parasitic
inflammation, chronic allergic contact dermatitis or squamous cell skin cancer. In contrast,
M1-type macrophages have important antitumorigenic roles or function in the killing of
intracellular pathogens. These partly opposing functions of these macrophage populations
strongly suggest that selectively inhibiting M2-type macrophage polarization without
impairing M1-type polarization would have therapeutic benefit in various skin conditions.
Methods: We performed large-scale chemical screens with inhibitors of specific cellular
signaling pathways in order to identify pharmacologic inhibitors that block polarization of
macrophages towards the proangiogenic M2-type and to define the signaling mechanisms
that are driving this polarization process. In addition we performed global quantitative pro-
teomic analyses of polarizing macrophages. Results: We discovered chemicals that inhibit
M2-type macrophage polarization and we could show that inhibition specifically of M2-type
macrophage polarization can reduce pathologic neovascularization. Strong inhibition of M2-
type polarization was observed particularly for inhibitors of epigenetic regulators. Moreover,
we observed a strong upregulation of key components of retinoid signaling specifically during
M2-type polarization, but not during M1-type polarization. Conclusions: We propose a
signaling axis involving key epigenetic regulators and retinoid signaling that are critical for
M2-type macrophage polarization and that can be inhibited through small chemicals to
selectively prevent M2-type macrophage polarization in vivo without affecting normal
macrophage functions.
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Understanding the pathogenesis of seborrhea-like dermatitis in the Mpzl3
knockout mice

PA Hirt, LJ Borda, LI Romero, N Strbo and T Cao Wikramanayake University of Miami Miller
School of Medicine, Miami, FL
Seborrheic Dermatitis (SD) is a common inflammatory skin disorder that affects 1-3% of the
general adult population. Whereas several predisposing factors have been identified, the
pathogenesis of SD remains poorly understood. Several hereditary forms of SD have been
identified, among which a frame-shift mutation in ZNF750, a zinc finger transcription factor
and master regulator of epidermal differentiation, causing early onset (< 10 years of age) SD
symptoms (OMIM #610227). ZNF750 was recently shown to directly bind to MPZL3 pro-
moter and activate its transcription in cultured human keratinocytes. Importantly, we have
generated Mpzl3 knockout (-/-) mice that developed early-onset skin inflammation with
features of SD. Therefore,Mpzl3 knockout mice can serve as a useful model to understand SD
pathogenesis caused by ZNF750 dysfunction. MPZL3 is expressed in the granular layer of
human and mouse epidermis, and Mpzl3 -/- embryos showed defective barrier function that
corresponded with altered gene expression profiles. Mpzl3 -/- mice developed SD-like skin
inflammation around the eyes, ears, vibrissa areas and upper chest, with red skin, greasy hair,
dandruff-like flaking and excessive scratching. Histology showed sebaceous gland hyper-
trophy, enhanced keratinocyte proliferation, and “shoulder parakeratosis” in the hair follicle
canal. Flow cytometry detected increased T lymphocytes in Mpzl3 -/- lesional skin compared
with control. Further studies will attempt to characterize the immune system compartments of
theMpzl3 -/- mice. Our study will help to elucidate the role of ZNF750 and its transcriptional
target MPZL3 in the pathogenesis of seborrheic dermatitis.
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Mas-related GPCRs and itch

E Azimi1, V Reddy2 and EA Lerner2 1 Massachusetts General Hospital/Harvard Medical
School, Charlestown, MA and 2 Massachusetts General Hospital and Harvard Medical
School, Charlestown, MA
The challenge of translating findings from animal models to the clinic is well known. An
example is the striking effectiveness of neurokinin-1 receptor (NK-1R) antagonists in mouse
models of inflammation coupled with their equally striking failure in clinical investigations in
humans. We provide an explanation for this dichotomy: Mas-related GPCRs (Mrgprs) mediate
some aspects of itch and inflammation that had been considered mediated by NK-1R. In
support of this explanation, we show that conventional NK-1R antagonists have off-target
activity on mouse Mrgprs but not on the homologous human receptor MRGPRX2. An un-
related tri-peptide NK-1R antagonist has additional activity on MRGPRX2. This tripeptide
both suppresses itch in mice and inhibits degranulation from the LAD-2 human mast cell line
elicited by basic secretagogue activation of MRGPRX2. Antagonists of Mrgprs may fill the
void left by the failure of NK-1R antagonists for the treatment of itch and inflammation.
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Biodegradable poly(lactic acid)-hyperbranched polyglycerol nanoparticle
encapsulated drug delivery for skin cancer treatment

ES Yin, J Lewis, H Suh, WM Saltzman and M Girardi Yale University, New Haven, CT
We are assessing cutaneous drug delivery via biodegradable nanoparticles (NPs) with the
goals of maximizing drug efficacy while minimizing systemic effects, reducing treatment-
associated morbidity, and decreasing the healthcare cost burden of skin cancer treatment.
Previous studies have revealed the advantages of biodegradable poly(lactic acid)-
hyperbranched polyglycerol non-adhesive NPs (NNPs) and bioadhesive NPs (BNPs) as po-
tential drug delivery vehicles for internal solid tumors, and we are now investigating their
potential for treatment of cutaneous malignancies. To first assess epidermal penetration, we
applied fluorescent dye-loaded NNPs to the skin of mice and examined frozen cross-sections
of harvested skin by confocal microscopy, showing epidermal penetration of the NNPs to the
dermal-epidermal junction and significant accumulation within hair follicles at time points
ranging from 4 to 72 hours. Towards the development of a preclinical model, we observed
dose-dependent association of fluorescent dye-loaded NNPs and BNPs with PDV squamous
cell carcinoma cells in vitro at 6 and 24 hours by flow cytometry. When tested in an in vitro
viability assay, the chemotherapeutic agent camptothecin inhibited PDV cell proliferation
with an IC50¼0.1143 mM [95% CI 0.09963, 0.1310] at 48 hours. Camptothecin-loaded
NNPs and BNPs were developed and were also found to be effective at inhibiting PDV cell
proliferation in vitro. Camptothecin-loaded NNPs and BNPs were developed and were also
found to be effective at inhibiting PDV cell proliferation in vitro. Our results indicate that both
NNPs and BNPs rapidly associate with PDV squamous cells, and in vitro drug delivery is not
inhibited by NP encapsulation. Studies are currently underway to assess the efficacy of the
NNP and BNP delivery models in vivo using the PDV transplantable squamous cell carci-
noma model.
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Characterization and pharmacological modulation of dermatitis induced by
injection of IL-23 minicircles in mice

L Leys1, R Edelmayer2, J Wetter1, K Salte3, M Namovic1, D Donnelly-Roberts1, P Honore1,
S McGaraughty1 and Z Su2 1 AbbVie, North Chicago, IL, 2 AbbVie Inc., North Chicago, IL
and 3 AbbVIe, North Chicago, IL
The IL-23/IL-17 axis is key to Psoriasis pathology. Pathology associated with IL-23 ear in-
jections shares features of psoriasis, but issues include: limited efficacy of biologic therapies,
confounds related to repeated needle stick injury, and re-administration of IL-23 hinders
therapeutic dosing. To address these issues, we hydrodynamically delivered a single injection
of IL-23 minicircles (MC, 1-3 mg) via tail vein in male B10.RIII mice. Serum levels of IL-23
rose by Day 5 and continued to rise (1.5 and 6.8 ng/ml, respectively) till Day 14. Ear thickness
increased by Day 7, and for the 3 mg dose, continued to rise and plateaued on Days 9-12
(0.48 mm vs. baseline), then decreasing on Day 14 (0.31 mm vs. baseline). The 1 mg dose
peaked on Day 11 (0.3 mm vs. baseline). Histopathology revealed that epidermal and dermal
thickness followed the same trend as ear thickness, and IHC demonstrated enhanced T-cell
and macrophage infiltration in ear skin. Time course evaluation of cytokine and chemokine
mRNA demonstrated peak levels at Day 5 for Ccl20, CSF2, and Krt16; Day 9 for TNF-a, IL-1b,
S100a7a, bDef-4, IL-19, and CAMP; and Day 14 for IL-22, IL-17A, IL-17F, IFN-a, CCR6,
IL-23r, and Cxcl1. Prophylactic treatment with an anti-p40 mAb (50 mg/kg) completely
blocked the development of pathology (ear thickness, mRNA expression, histopathology)
following injection of 3 mg IL-23 MC. The same prophylactic dose was only partially effective
in the IL-23 ear injection model. Treatment dosing of anti-p40 (Days 7 and 9) was efficacious,
demonstrating a 70-100% effect (depending endpoint on Day 11). Injection of IL-17 or anti-
TNFa mAbs also demonstrated robust efficacy in the MC model. IL-23 MC model represents
an important advancement in the assessment of novel dermatological therapeutics aimed at
the IL-23/IL-17 pathway.
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Digital dermatopathology for discovery: Turning qualitative into quantitative

1 1 2 3 2 2
R Edelmayer , J Wetter , K Salte , R Dunstan , L Leys , S Lippert , D Gauvin2, Z Su1,
H McDonald2, S Gauld2, V Scott2, P Honore2 and S McGaraughty2 1 AbbVie Inc., North
Chicago, IL, 2 AbbVie, North Chicago, IL and 3 AbbVie, Worcester, MA
Dermatopathology is integral for diagnosis & treatment of skin disease in the clinic. Our goal
as a Drug Discovery team is to develop preclinical disease endpoints that model clinical
tissue pathology for new target identification, target engagement, compound characterization
& translation. With the advent of new imaging modalities such as digital whole slide imaging
(WSI), we now have the capability for large-scale digital image analysis. Our team uses the
image analysis software HALO to build specialized algorithms that classify tissue structures &
selectively identify stained cells, proteins, & mRNA within skin tissue. This approach has
significantly enhanced analysis of tissue by removing the typical subjectivity associated with
antiquated “field-of-view” tissue image analysis & also empowers high-throughput workflows
with the incorporation of automation. We have successfully integrated WSI & quantitative
tissue image analysis into multiple projects across our Dermatology portfolio. The data are
being used to validate & develop in vivo models of psoriasis & atopic dermatitis, as endpoints
for compound evaluation in advanced & early Dermatology programs, to define target
localization in mouse & human tissue, & to develop human 3D organotypic skin culture
assays. The team has focused on standardization of processes, high-quality immunohisto-
chemistry (IHC) antibody optimization, & automated in situ hybridization (ISH) techniques to
foster successful automated digital image analysis. Diverse markers for immune cells (e.g.,
CD3, IBA1), keratinocyte differentiation & proliferation (e.g., loricrin, involucrin, Ki67), &
therapeutic targets have been optimized & validated for digital pathology assessment. Here
we highlight the application of digital pathology & image analysis of H&E, ISH, & IHC stained
tissue sections across a number of AbbVie Dermatology projects & how the data are being
used to drive decisions for therapeutic discovery.
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Chemokine receptor CCR6 antagonist reverses psoriaform dermatitis by
preventing accumulation of gdT17 cells in skin

JJ Campbell, K Ebsworth, LS Ertl, JP McMahon, P Zhang, R Singh and TJ Schall Chemo-
Centryx, Inc., Moundain View, CA
A subset of gd T cells expressing the TCR variable regions g4 and d4 is the main source of
IL17 driving murine models of psoriasis. These “gdT17” cells circulate between the blood,
lymph nodes and skin, and are analogous to the Vg9Vd2 T cells identified in plaque skin of
psoriatic patients. Genetic experiments demonstrate that mouse psoriasis models require both
gd T cells and functional CCR6. We found that gdT17 cells within imiquimod-treated skin
express the skin-homing receptor CLA and CCR6 in combination, while epidermis-resident
DETCs and abT cells from the same tissue samples do not. To investigate the importance of
CCR6 in gdT17 trafficking, we used an in vivo adoptive-transfer competitive homing
approach to assess the relative homing efficiency of wild type (WT) and CCR6-/- gdT17 cells
into imiquimod-treated skin. We found WT gdT17 cells to be w20-fold more efficient than
CCR6-/- gdT17 cells. We further assessed the importance of CCR6 by treating mice with a
potent, orally bioavailable small-molecule CCR6 antagonist, CCX2553. We found that
CCX2553 reduced the number of gdT17 cells in imiquimod-treated skin from a mean of
w1,200 cells per g of skin to a mean of w400 cells (p¼0.016). This reduction correlated with
similar drops in epidermal thickness and inflammation severity measured by psoriasis severity
index. The number of DETC and conventional ab T cells in imiquimod-treated skin was not
affected by CCX2553. We propose that CCR6 antagonism is a viable novel target for clinical
treatment of psoriasis.
670

Characterization of a novel IL-36-induced skin inflammation model in mice

Z Su1, J Wetter1, K Salte1, R Edelmayer1, A Kannan1, L Olson1, C Gerstein1, S Lippert2,
S Huang1, V Todorovic1, P Honore1, S McGaraughty1 and V Scott1 1 AbbVie Inc., North
Chicago, IL and 2 AbbVie, North Chicago, IL
Expression levels of IL-36 cytokines (a, b, and g) are significantly elevated in lesional
compared to non-lesional skin of psoriasis patients, which are normalized following anti-
TNFa therapy. Serum levels of IL-36g are positively correlated with psoriasis area and severity
index (PASI score), which are also normalized by anti-TNFa treatment. In addition, loss of
function mutations for the endogenous IL-36 receptor antagonist (IL-36Ra) has been associ-
ated with general pustular psoriasis. To further characterize the proflammatory role of this
cytokine, IL-36 (a or g) was directly injected into ears of C57BL/6 mice (1 injection/day at
0.3 e 3 mg/injection in 20 mL for 4 consecutive days). Ears were examined for thickness
(caliper measurement), histological changes, cellular infiltration (IHC or flow-cytometry), and
cytokine/chemokine expression. Intradermal injection of IL-36a produced robust “psoriasis-
like” skin inflammation including ear swelling, epidermal thickening, increased keratinocyte
proliferation, and parakeratosis. There was an increased predominance of CD3+ T-cells,
CD4+/CD45+-T cells, FoxP3+-T cells, and monocytes/macrophages in the tissue. The degree
of increase was both dose and time dependent. Expression of psoriasis “signature” genes was
increased in IL-36-injected ears (e.g. IL-17A, CCL20, CXCL1, IL-22, S100a7a, and Defb4) and
was also time dependent. These phenotypical changes are qualitatively similar to IL-23-
induced psoriasiform dermatitis in mice. Furthermore, IL-36-induced inflammation was
attenuated following treatment with anti-TNFa, anti-p40, anti-IL-17 and anti-p19 antibodies.
In summary, our results demonstrate a “psoriasis-like” phenotype following injection of IL-36
to mice, and support a potential role for IL-36 as a pro-inflammatory mediator in psoriasis.
Inhibition of this pathway may provide an effective therapy to patients with moderate to
severe psoriasis.
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Characterization of the in vivo pharmacology of Oxymetazoline and
Brimonidine using a mouse model of UV-induced erythema

E Hsia, M Tian and D Gil Allergan plc, Irvine, CA
Introduction: Brimonidine topical gel, 0.33%, an alpha2-selective agonist, received US Food
and Drug Administration approval in 2013 for treatment of persistent facial erythema of ro-
sacea. Oxymetazoline, a full alpha1-receptor agonist, has completed phase 3 clinical
development for this dermatologic condition. We compared the in vivo pharmacology of
oxymetazoline and brimonidine in a mouse model of skin erythema. Methods: To induce
erythema, right sides of male SKH1 hairless mice were irradiated with 120 mJ/cm2 of ultra-
violet B (UVB) light. Inhibition of alpha-adrenergic receptors was achieved by injecting mice
with 0.3 mg/kg of the alpha1 antagonist prazosin or the alpha2 antagonist rauwolscine 1.75
hours after UVB exposure. Fifteen minutes later, antagonist-treated mice received oxy-
metazoline cream 1%, brimonidine gel 0.33%, or no additional treatment. Other mice
received oxymetazoline, brimonidine, or respective vehicles without alpha antagonist pre-
treatment. Erythema, expressed as mean hemoglobin index scores (mean Hb), was measured
at baseline and up to 4 hours after UVB exposure using a chromameter(normal Hb index
values: 1.1e1.3). Treatment groups were n¼5. Analysis of variance with Bonferroni t-tests
compared differences between treatment groups (statistical significance: PPP1 antagonist
prazosin impaired oxymetazoline reduction of erythema (mean Hb: 1.51 vs 1.30 without
prazosin; P2 antagonist rauwolscine had little effect on erythema following oxymetazoline
application (mean Hb: 1.44 vs 1.39 without rauwolscine), but impaired brimonidine function
in improving erythema (mean Hb: 1.52 vs 1.34 without rauwolscine; P < 0.05). No changes
were observed with prazosin (mean Hb: 1.61, 1.66) or rauwolscine alone (mean Hb: 1.72,
1.67). Conclusion: In this study, oxymetazoline reduced erythema through alpha1 receptors,
and brimonidine reduced erythema through alpha2 receptors.
www.jidonline.org S115
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Palladium and platinum nanoparticles activate AHR and NRF2 in
keratinocytes— Implications in vitiligo therapy

G Tsuji1, M Ichihashi2 and M Furue3 1 Research and Clinical Center for Yusho and Dioxin,
Fukuoka, Japan, 2 Department of Cosmetic Dermatology, Saisei-Mirai Clinic, Kobe, Hyogo,
Japan and 3 Department of Dermatology, Graduate School of Medical Sciences, Kyushu
University, Fukuoka, Japan
Reactive oxygen species (ROS) production has a crucial role in vitiligo development.
Recently, nanomedicine such as nanoparticle-based therapy has been attempted as a new
approach for ROS-mediated pathophysiology. A palladium and platinum nanoparticle solu-
tion, PAPLAL (approved in Japan), reportedly exerts antioxidant activity in vivo and is
effective in vitiligo therapy, but the mechanism is unknown. Aryl hydrocarbon receptor (AHR)
and nuclear factor erythroid-2-related 2 (NRF2) regulate ROS production; thus, we hypoth-
esized that PAPLAL activates AHR and NRF2. Normal human keratinocytes were treated with
5% PAPLAL. Electron microscopy revealed that PAPLAL was retained in the cytoplasm after 3
h of PAPLAL treatment. PAPLAL uptake was observed over a 24-h period. PAPLAL treatment
induced (1) AHR and NRF2 nuclear translocation and (2) CYP1A1 and NQO1 upregulation,
indicating AHR and NRF2 activation. AHR activation negatively regulates the STAT1 pathway
including the IFN-g-CXCL10 axis, a key mechanism in vitiligo development; therefore, we
examined effects of PAPLAL on the IFN-g-CXCL10 axis. PAPLAL treatment inhibited IFN-g-
induced CXCL10 upregulation, which was cancelled by AHR knockdown. Furthermore,
PAPLAL treatment restored IFN-g-induced NQO1 downregulation contributing to the
attenuation of oxidative damage. Finally, the effectiveness of PAPLAL treatment in vivo was
evaluated using TNCB-induced contact hypersensitivity (C57BL/6 mice), a model of CD8
T-cell mediated skin inflammation including vitiligo. Topical application of PAPLAL in the
elicitation phase inhibited ear swelling with reduced epidermal IFN-g and CXCL10 expres-
sion. Accordingly, PAPLAL exhibited dual effects on AHR and NRF2 activation, inhibiting the
IFN-g- CXCL10 axis and protecting cells from oxidative damage; these findings imply the
potential of PAPLAL in vitiligo treatment.
S116 Journal of Investigative Dermatology (2017), Volume 137
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Viral status of Merkel cell carcinoma impacts responses to small molecule
inhibitors

T Gelb1, D Urban2, K Daily1, Y Xiao1, M Shen2, M Hall2 and I Brownell3 1 NCI, NIH,
Bethesda, MD, 2 NCATS Chemical Genomics Center, NIH, Rockville, MD and 3 Derma-
tology Branch, National Cancer Institute, National Institutes of Health, Bethesda, MD
Merkel cell carcinoma (MCC) is a rare and aggressive neuroendocrine skin cancer with
limited treatment options. Approximately 80% of MCC tumors have Merkel cell polyomavirus
(MCPyV) DNA integrated into the host genome, and viral oncogenes are thought to drive
carcinogenesis. In contrast, MCPyV-negative (MCPyV-) tumors have higher rates of proto-
oncogene mutations. Transcriptome differences between MCPyV+ and MCPyV- tumors
further suggest divergent underlying pathologies. In order to elucidate the pathophysiologies
underlying MCPyV+ and MCPyV- MCC and develop novel treatments for MCC, we con-
ducted high-throughput cell viability (CellTiter-Glo) screening of mechanistically annotated
drug libraries. We screened w4,500 compounds including the NCGC Pharmaceutical
Collection of approved and investigational drugs and the oncology-focused MIPE (Mecha-
nism Interrogation PlatE) library against six MCC cell lines (3 MCPyV+ and 3 MCPyV-). Using
hierarchical clustering we found that viral status impacted pharmacological responses. For
example, a subset of HDAC inhibitors were more potent in MCPyV+ than MCPyV- MCC cells.
In contrast, a dual RasGAP/ERK inhibitor more potently reduced viability in MCPyV- relative
to MCPyV+ MCC cells. Next, we tested drug-combinations for their ability to reduce viability
(CellTiter-Glo) or increase apoptosis (Caspase-Glo 3/7) in MCPyV+ and MCPyV- MCC cell
lines using dose-response matrix-screening. There was extensive overlap between the
compound combinations that most synergistically killed MCPyV+ and MCPyV- MCC cells.
Overall, these results indicate that viral status strongly impacts response to single-agents and
that specific compounds can sensitize both MCPyV+ and MCPyV- MCC cells to killing.
Moreover, these results suggest that there are both distinct and overlapping pathophysiologies
underlying MCPyV+ and MCPyV- MCC.
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The impact of environmental pressures on cellular bioenergetics in ageing
human skin

MJ Jackson1, PA Bulsara2, JM Crowther2, X Wang2, DJ Moore2 and MA Birch-Machin1 1
Newcastle University, Newcastle upon Tyne, England, United Kingdom and 2
GlaxoSmithKline plc., Warren, NJ
Exposure to environmental stressors causes an increase in oxidative stress at the skin resulting
in damage to cellular and extracellular structures and components. Damage to cellular
bioenergetics compromises aerobic oxidative phosphorylation (OXPHOS) and anaerobic
glycolysis, decreasing ATP synthesis with profound effects on cell viability, growth and
senescence. Aim: To validate and further develop an oxidative stress model in vitro with
which to investigate and protect against the detrimental effects of oxidative stress on cell
bioenergetics. Methods: The Seahorse XFe96 analyser was utilised to monitor oxygen con-
sumption rate (OCR) and extracellular acidification rate (ECAR) as markers for OXPHOS and
glycolysis respectively. Single injections of H2O2 were applied to a neonatal human dermal
fibroblast (HDFn) cell line to determine a suitable dose to exhibit substantial oxidative
damage. The established skin care agent, niacinamide, was applied as three 1mM injections
at 30 minute intervals, with the initial injection coinciding with the single H2O2 dose. Results:
0.75mM H2O2 did not produce a sustained level of oxidative damage in absence of
niacinamide. 1mM H2O2 caused sustained reduction in both OCR (41.5%) and ECAR
(26.9%) with no innate recovery. OCR (112%) and ECAR (105%) demonstrated recovery in
the presence of niacinamide. Conclusion: A dose of 1mM H2O2 induces a high level of
oxidative stress on major cellular bioenergetic function. Niacinamide is confirmed to restore
function. This model offers a technique with which to explore oxidative damage and its
prevention with various stressors, cell types and treatments.
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BET bromodomain inhibitor JQ1 decreases CD30 and CCR4 expression as well
as proliferation of cutaneous T-cell lymphoma

M Sugaya1, H Kamijo2, N Takahshi2, T Oka1, T Miyagaki2, Y Asano3 and S Sato3 1 Depart-
ment of Dermatology, The University of Tokyo Graduate School of Medicine, Tokyo, Japan,
2 University of Tokyo Graduate School of Medicine, Tokyo, Japan and 3 Department of
Dermatology, University of Tokyo Graduate School of Medicine, Tokyo, Japan
Bromodomain and external domain (BET) proteins regulate cell growth, proliferation, cell
cycle, and differentiation in various cancers. Therefore, they have emerged as interesting
targets. The effect of BET inhibitor on cutaneous T-cell lymphoma (CTCL), however, is yet to
be known. Here, we examined the effect of BET inhibitor JQ1 on four cell lines (MyLa, SeAx,
Hut78 and HH cells). CTCL cell lines were treated with JQ1 and cell number, cell cycle,
frequency of apoptosis, and expression of CD25, CD30 and CCR4 on the cell surface were
evaluated by flow cytometry. Cell surface molecules were also analyzed by quantitative RT-
PCR. JQ1 dose-dependently decreased the cell number of CTCL cells through G1 arrest. JQ1
induced senescence only in MyLa cells and apoptosis in SeAx, Hut78 and HH cells. It was
consistent with the fact that p53, which induces senescence, is fully functional only in MyLa
cells, but not in SeAx, Hut78, or HH cells. Moreover, JQ1 downregulated CD30 and CCR4
expression both on the cell surface and at mRNA levels. Thus, BET bromodomain inhibitor
JQ1 may be useful for treatment of CTCL. Combination with an antibody therapy targeting
CCR4 or CD30 may not be recommended because JQ1 decreases expression of the target
molecules.
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Fluorescence lifetime imaging microscopy (FLIM) as a novel method to assess
skin residency of a fluorescent compound: experience with GSK2894512

A Alex1, S Frey1, H Angelene1, CD Neitzel2, J Li3, AJ Bower3, DR Spillman3, SA Boppart3 and
Z Arp1 1 GSK, Collegeville, PA, 2 Carle Foundation Hospital, Urbana, IL and 3 University of
Illinois at Urbana-Champaign, Urbana, IL
Fluorescence Lifetime Imaging Microscopy (FLIM) is a non-invasive optical imaging method
that can monitor chemical, morphologic, and metabolic changes in-vivo. FLIM was utilized
as a novel endpoint in the evaluation of 2 different formulations of GSK2894512, an inher-
ently fluorescent compound, being developed as a novel topical anti-inflammatory agent for
atopic dermatitis and psoriasis. An open-label, 15 day study (# 201661) in 6 healthy adult
males was conducted with 2 different formulations of 1% GSK2894512, Cream A and B. Both
creams were applied for 7 days on opposite forearms followed by 8 days of post-treatment
observation. FLIM assessments were collected for both creams on Days 1 to 15 with 3
biopsies collected only from the Cream B application area during the 7-day post-treatment
period. GSK2894512 was clearly observable for both creams by FLIM monitoring. FLIM was
able to detect a maximum penetration depth of 95 mm, and residency for up to 48 hrs post-
treatment with Cream A and up to 24 hrs with Cream B. Analyses of GSK2894512 con-
centrations from the Cream B biopsies using LC-MS/MS agreed with FLIM observations. This
study demonstrates the capability of FLIM as a novel non-invasive detection method to follow
penetration and residency of GSK2894512 in healthy skin. FLIM allowed for the observation
of GSK2894512 for both creams without the need for biopsy. These results suggest FLIM
could be a viable alternative to skin biopsies without the usual patient discomfort and limi-
tations, thereby enabling the direct measurement of skin distribution and true longitudinal
monitoring.
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Human skin biopsy culture model maintains psoriasis disease features and
demonstrates Pathway Engagement by Dexamethasone

S Huang1, S Grosskurth2, L Miller1, H Patel1, L Olson1, J Wetter1, R Edelmayer1,
M Domanus1, C Miller1, P Honore3 and V Scott3 1 AbbVie Inc., North Chicago, IL, 2 AbbVie
Inc, North Chicago, IL and 3 AbbVie, North Chicago, IL
In drug discovery, early indication of efficacy or pathway engagement of potential clinical
candidates in relevant disease models is extremely valuable. Although animal models of skin
disease are useful, not all features of human skin such as the substantial differences in
keratinocyte layers, are recapitulated in mouse models,. In collaboration with the AbbVie
Clinical Pharmacology Research Unit, we have obtained skin biopsies from psoriasis patients
to develop and characterize an ex vivo human skin biopsy culture model. The skin biopsies
were cultured at the air-liquid interface under 95% O2 at 37�C to evaluate the effects of both
culturing conditions and pharmacological treatment. Analysis of cytokine levels in condi-
tioned media and biopsy gene expression profiling demonstrated that many features of
psoriasis disease (such as elevated TNF, IL-17A and IL-23 release) are maintained in culture of
lesion versus non-lesion biopsies over 24 hours. Effects of the reference anti-inflammatory
compound Dexamethasone were evaluated in this model for pathway engagement.
Transcriptomic and cytokine analyses of samples treated with Dexamethasone exhibited
decreased inflammation, as well as previously reported agonistic effects on the glucocorticoid
receptor NR3C1. The work presented here demonstrate the value of the explant human skin
biopsy culture model for maintaining clinical features of psoriasis as well as for investigating
pharmacodynamic pathway engagement, and potential efficacy of novel candidate
therapeutics.
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Biased CXCR3 ligands differentially alter allergic contact hypersensitivity and
chemotaxis

JS Smith1, L Nicholson1, J Suwanpradid2, R Glenn1, J Gundry1, P Alagesan1, N Knape1,
AR Atwater1, MD Gunn1, AS MacLeod2, RJ Lefkowitz1 and S Rajagopal1 1 Duke, Durham,
NC and 2 Duke University, Durham, NC
Allergic contact dermatitis (ACD) is a disease with few targeted therapies. Chemokines play
an important role in ACD through the recruitment of T-cells that express the chemokine
receptor (CKR) CXCR3. Chemokines signal through CKRs, a subgroup of the G protein-
coupled receptor (GPCR) family, which are targeted in >30% of drugs. However, few drugs
target CKRs. Classically, GPCRs were thought to act as simple switches turned on by agonists
and off by antagonists. We now appreciate that GPCRs adopt multiple conformations that link
to distinct signaling pathways, such as G-proteins and ß-arrestins (ßarrs). These pathways can
be selectively activated by a novel class of receptor ligands, termed biased agonists, which
signal through some pathways while blocking signaling through others. The purpose of this
study was to determine the roles that G-proteins and ßarrs play in ACD by selectively
targeting signaling with CXCR3 biased agonists. Mouse and human cell chemotaxis was
determined through transwell migration, and the effects of CXCR3 ligands on ACD were
assessed in the DNFB allergic contact hypersensitivity (CHS) mouse model. Patient biopsies of
patch tested skin were analyzed. Our results show that ßarr signaling through CXCR3 is
necessary for full efficacy chemotaxis of both mouse and human T-cells. A topically applied
ßarr-biased ligand doubled (ph0.05) the CHS inflammatory response in WT, but not in ßarr2
KO or CXCR3 KO, mice. Flow cytometry of mouse skin demonstrated increased T-cells
following ßarr-biased drug treatment. We conclude that CXCR3 ßarr-mediated signaling is
critical for effector T-cell recruitment that underlies the inflammatory response in CHS. These
findings suggest that biased ligands could be utilized to selectively target CKRs for therapeutic
benefit.
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Folic acid conjugated hollow mesoporous silica nanoparticles encapsulating
dacarbazine for targeted melanoma drug delivery and therapy

N Xu1, J Li2, J Zhu3 and J Tao4 1 Department of Dermatology, Union Hospital, Tongji Medical
College, Huazhong University of Science and Technology (HUST), Wuhan, Hubei, China, 2
Department of Dermatology, Union Hospital, Tongji Medical College, HUST, Wuhan,
Hubei, China, 3 School of Chemistry and Chemical Engineering, HUST, Wuhan, Hubei,
China and 4 Department of Dermatology, Union Hospital, Tongji Medical College,HUST,
Wuhan, Hubei, China
Hollow mesoporous silica nanoparticles (HMSNs) have shown great potential for cancer
therapy due to their good biocompatibility, high loading capacity, and easy surface modifi-
cation. Conjugation with folic acid (FA) on the surfaces of nanoparticles (NPs) to target folic
acid receptors (FR), which are over-expressed on the surface of a variety of tumors, advances
the therapeutic strategies of a variety of diseases, including melanoma. Here, we present the
dacarbazine-loaded HMSNs conjugated with folic acid (DTIC@HMSN-FA) for targeted drug
delivery to melanoma. First, flow cytometry analysis revealed that the percentage of FR
expression on human melanoma A875 cell line was as high as 70.4%. Compared with
unmodified HMSN (DTIC@HMSN), DTIC@HMSN-FA could be taken up more efficiently by
A875 cells. Additionally, in vitro studies showed that DTIC@HMSN-FA exhibited prolonged
the intracytoplasmic retention period and enhanced cytotoxicity to melanoma cells as
compared to DTIC@HMSN. In vivo investigation also identified that DTIC@HMSN-FA could
inhibit melanoma growth more efficiently than DTIC in A875 xenografted mouse model.
Furthermore, enhanced inhibition effect on melanoma lung metastasis could also be observed
in DTIC@HMSN-FA treated groups as compared to that in DTIC treated groups. Finally,
DTIC@HMSN-FA did not cause remarkable damage to normal organs, whereas free DTIC
resulted in liver damage. In summary, FA conjugated HMSNs provide a promising platform for
targeted drug delivery to melanoma with enhanced therapeutic efficacy and good safety
profile.
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Melatonin receptors decrease with age in normal human dermal fibroblasts

1 2 2 3
E Pelle , K Dong , EC Goyarts and N Pernodet 1 Estee Lauder R&D/ Env. Med., New York
University School of Medicine, Melville, NY, 2 Estee Lauder R&D, Melville, NY and 3 Estee
Lauder R&D/ MSE, Stony Brook University, Melville, NY
Clock gene activity in human skin is modulated by many factors. Melatonin, a ubiquitous
small molecular weight molecule with unique pharmacological properties is a critical
component in the skin’s ability to regulate clock gene activity. During a normal circadian
cycle, melatonin is highest in the evening where it influences per1, a clock gene. Previously,
we observed a dose-dependent effect by melatonin on per1 activity in normal human
epidermal keratinocytes using a per1 promoter-luciferase reporter assay. In this study, in order
to gain further insight into the melatonin activation pathway, we evaluated melatonin
receptors, MT1 and MT2, which are G-protein coupled plasma membrane receptors through
which endogenous melatonin initially mediates its cellular effects. Additionally, since
melatonin levels decrease with age, we evaluated MT1 and MT2 in normal human dermal
fibroblasts derived from both young and aged donors. Using immunocytochemistry and
confocal microscopy we determined the presence of both receptors in these fibroblasts.
Interestingly, we also observed significant decreases in both types of melatonin receptors in
fibroblasts derived from aged donors. MT1 knockdown in fibroblasts further revealed a greater
sensitivity to UV-induced DNA damage in both young- and aged-derived fibroblasts. These
data demonstrate a reduction in melatonin receptors as a function of age and indicate how
modulation of melatonin receptors may be used to treat melatonin-associated circadian
disorders in elderly populations and to improve overall skin health.
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Building an improved humanized mouse model of psoriasis for drug discovery

1 2 1 3
K Lewandowski , R Edelmayer , M Guerrero-Zayas , P Honore and AS Paller4 1
Northwestern University Feinberg School of Medicine, Chicago, IL, 2 AbbVie Inc., North
Chicago, IL, 3 AbbVie, North Chicago, IL and 4 Northwestern University, Chicago, IL
In vivo models of psoriasis are needed for preclinical testing of new therapeutics, but none
has adequately reflected the morphology, mRNA, and protein expression of psoriasis. Mouse
models incorporating human epidermal, dermal, and immune cells have the potential to
more closely reflect human psoriatic tissue. We generated human skin 3D cultures which
were grafted onto NSG mice, leading to �80% graft acceptance and 10% contraction
compared to �50% graft take and 60% contraction observed in nude mice. Graft acceptance
was evaluated by qPCR for human specific markers of differentiation. There was a clear
difference in expression patterns between accepted and rejected human grafts (p�0.001).
Thicker human skin and reduced graft contraction were also noted. The combination of tape-
stripping and intradermal injections of human IL-17A, IL-22, and Th1 cells was necessary to
induce psoriasis in human grafts. Psoriasis in this humanized mouse model was validated
based on tissue morphology (acanthosis and patchy parakeratosis), immunohistochemical
assessment, RNA Seq, and a qPCR panel of markers of: i) hyperproliferation (increase in
hK16, p�0.01); ii) epidermal differentiation (decreases in hKRT10 (54%, p�0.01), hLOR
(49%, p�0.01), and hFLG (51%, p�0.01) and increases in hIVL (300%, p�0.001)); iii)
immune activation (increases in hTNF (275%, p�0.001), hIL-36a (320%, p<0.001), and
hIFNg (300%, p<0.001)); iv) antimicrobial responses (increase in hS100A7 and hDefB4, both
p<0.001); and v) cytokine receptors (increases in hIL-17RA (220%, p<0.01) and hIL-22R
(275%, p<0.01)). We also observed an increase in hKi67 positive nuclei (p<0.01); further
evidence of hyperproliferation in this model. The humanized mouse model of psoriasis
closely resembles human disease and can be utilized for psoriasis drug discovery.
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Gas chromatography-mass spectrometry analysis of effects of dietary fish oil
on fatty acid composition in mouse skin

P Wang1, M Sun2, J Ren3, Z Djuric3, GJ Fisher4, X Wang1 and Y Li5 1 Department of
Photomedicine, Shanghai Dermatology Hospital, Shanghai, Shanghai, China, 2 Department
of Dermatology, University of Michigan, Ann Arbor, MI, 3 Department of Family Medicine,
University of Michigan, Ann Arbor, MI, 4 Department of Dermatology, University of
Michigan, Ann Arbor, MI and 5 Department of Dermatology, University of Michigan, Ann
Arbor, MI
Altering the fatty acid (FA) composition in the skin by dietary fish oil could provide
therapeutic benefits. Although it has been shown that fish oil supplementation enhances EPA
(eicosapentaenoic acid) and DHA (docosahexaenoic acid) abundance in the skin, compre-
hensive skin FA profiling is needed. We established a gas chromatography-mass spectrometry
method, which allows precise quantification of FA profile using small (2 for mice and 2 for
humans) skin specimens that can be readily obtained from live mice and humans. We
determined mouse skin FA composition after 2, 4 and 8 weeks of consuming a control diet or
a diet supplemented with fish oil. Fish oil markedly enhanced EPA and DHA in mouse skin
within 2 weeks, and this increase plateaued after 4 weeks. The FA composition in mouse skin
was different from that of serum, indicating that skin has homeostatic control of FA meta-
bolism. Mice fed the control diet designed to simulate Western human diet displayed similar
skin FA composition as that of humans. The present study presents a validated method for FA
quantification that is needed to investigate the mechanisms of actions of dietary treatments in
both mouse and human skin.
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Induced DNA repair in xeroderma pigmentosum group C cells by readthrough
of premature termination codons

R Ono1, S Khan2, C Kuschal2, D Tamura2, J Chen2, X Luo2, J DiGiovanna2 and K Kraemer2 1
Department of Dermatology, Graduate School of Medicine, Kobe University, Kobe, Japan
and 2 National Cancer Institute, Bethesda, MD
Xeroderma pigmentosum (XP) is a rare autosomal recessive, cancer-prone DNA repair disease
with mutations in nucleotide excision repair genes (XPA through XPG) or DNA polymerase
eta. Of 259 XP cell lines examined, 71 had XPCmutations and 14 (20%) of these had primary
premature termination codon (PTC) mutations. mRNA with PTC is removed by nonsense-
mediated decay (NMD) resulting in reduced levels of mRNA. PTC mutations can be read-
through by aminoglycoside antibiotics that disrupt ribosomal fidelity. A small increase in
functional message may provide clinical benefit since XP patient XP72TMA had a spice
mutation with 3-5 % of normal XPC mRNA and a mild clinical phenotype. Quantitative
capillary western analysis showed XPC protein expression of 1-2 % of normal. For a precision
medicine directed XP treatment protocol, potential therapeutic compounds were tested on
XP-C cell lines. Previously, we observed increased XPC mRNA after treatment with G418,
confirming PTC readthrough activity, but not with gentamycin (GM). We now tested 3 other
aminoglycosides in XP518BE cells: paromomycin (PM) and neomycin (NM) increased XPC
mRNA while kanamycin (KM) did not. Amlexanox is an anti-inflammatory compound with
activity as an inhibitor of NMD. We found that amlexanox alone increased XPC mRNA in 2 of
4 XP-C PTC cell lines. The combination of GM and amlexanox further increased XPC mRNA
in 1 of 4 XPC cell lines. NM plus amlexanox and KM plus amlexanox increased XPC mRNA
compared to NM or KM alone in XP518BE cells. In contrast, PM plus amlexanox did not show
increased XPC mRNA compared to PM alone. Pharmacologic XPC PTC bypass with in vitro
assessment may provide a precision medical intervention for carefully selected XP patients.
www.jidonline.org S117
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CSL extract provide protection from oxidative stress by inducing the
expression of GPX7

J Shim Semyung Univ., Jecheon, Ch’ungch’ong-bukto, Republic of Korea
CSL is a medicinal herb that is distributed in Asia. The heartwood of CSL is used as a tradi-
tional ingredient of red dyes, food, and medicines that treat dysentery, diarrhea, infections,
tuberculosis, and inflammation. This research aimed to analyse the antioxidative activity and
gene expressions of antioxidant enzymes of CSLextract in HaCat cells exposed to UVA
irradiation. CSL extract reduced UVA-induced hyperoxide production via GPX7 activation.
This result indicates that CSLextract represent potential treatments for oxidative stress-induced
photoaging of skin.
S118 Journal of Investigative Dermatology (2017), Volume 137
685

Fighting cancer with fat: Utilizing ceramide lipid to induce lethal mitophagy

M Dany and B Ogretmen Medical University of South Carolina, Charleston, SC
Ceramide is the major lipid constituent of the stratum corneum providing the epidermal
barrier property. Evidence shows that ceramide is also a bioactive signaling lipid that can
mediate cancer cell death in response to chemotherapeutic agents. This study investigates
ceramide’s role in the response of cancer cells to kinase inhibitors and aims at finding
mechanism-based alternative strategies to overcome resistance. We found that receptor
kinase inhibition resulted in expression of Ceramide Synthase 1 and its translocation from
cytosol to mitochondria to generate C18-ceramide. Mitochondrial C18-ceramide then binds to
LC3B-II to recruit autophagosomal membranes for the execution of lethal mitophagy. This
process was regulated by Drp1 activation and p-Drp1 S637 de-phosphorylation, whereby
silencing Drp1 expression or preventing its S637 dephosphorylation blocked CerS1 trans-
location to mitochondria, prevented ceramide mitochondrial accumulation, halted lethal
mitophagy, and protected from cell death. After we showed the importance of ceramide
mitochondrial accumulation for mediating cell death, we proposed a synthetic lipid com-
pound, LCL-461, composed of C18-ceramide conjugated to a pyridinium ring. We expected
this compound to accumulate in mitochondria, induce lethal mitophagy, and have anti-
cancerous effects because of the pyridinum ring. LCL-461 was effective in inducing cell death
in cancer cell lines of different kinase mutation statuses and resistance profiles and in in vivo
xenografts and patient samples, with minimal cytotoxicity on primary bone marrow cells and
keratinocytes. LCL-461 induced cell death via the same LC3B dependent lethal mitophagy
mechanism. This highlights the potential of LCL-461 as an agent that can bypass kinase
signaling by accumulating in mitochondria to induce lethal mitophagy and cancer cell death
regardless of whether patients are sensitive or resistant to kinase targeted therapy.
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Evaluation of contamination and quantification of drug penetrations studies
using Quantitative Mass Spectrometry Imaging

C Larson1, D Bonnel2 and J Stauber2 1 ImaBiotech Corp, Cambridge, MA and 2 ImaBiotech,
Loos, Nord-Pas-de-Calais, France
Skin penetration and targeting the right tissue (sebaceous or sweat glands, dermis, etc....) are
key information for the evaluation of active compounds. Sometimes contamination of the
dermis during the sample preparation may occur and interfere for data interpretation. For
many years LC-MS have been used as one of the “gold standard” method. In 2011, Quan-
titative Mass Spectrometry Imaging (QMSI) has been described for the first time and now it is
frequently used in preclinical and in clinical studies. Here, we compare the two different
techniques and demonstrate the benefits of using the QMSI technique regarding aggregate of
12 drugs penetration studies. QMSI was applied on human or mice fresh tissues after topical
application on 2cm2 during 16 hours with a different test compounds on Franz cells. LC-MS/
MS approaches were used to compare and validate QMSI results: stratum corneum, epidermis
and dermis were isolated and directly analyzed by LCMSMS. The molecular images generated
by QMSI on the same skin tissue sections were used to clearly compare the penetration of
each compound and confirm their concentration in the different structures of the skin. QMSI
shows great information of localization and quantification of the active compound with
similarity with LC-MS (20-25% of similarity). Indeed this multi-imaging platform allows the
study of compound distribution and quantification in each histological structure like the hair
follicle and the sebaceous gland. It is thus possible to determine the penetration pathway, the
compound concentration in each histological region and the target engagement directly
within the tissue without any labelling (radioactivity or fluorescence). Moreover, the imaging
technique was also able to demonstrate the potential contamination of the dermis (Franz Cell
or punch biopsies). QMSI combined with histological staining techniques was confirmed to
become an essential multimodal approach in preclinical and clinical studies.
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Ultra-small nanoparticle-based platform for photodynamic skin cancer
therapy

D Dam1, L Zhao2, S Jelsma1, Y Zhao2 and A Paller1 1 Northwestern University, Chicago, IL
and 2 Nanyang Technological University, Singapore
Intervention for non-melanoma skin cancer (NMSC) remains largely surgical. Photodynamic
therapy (PDT) is a non-invasive medical approach, but depends on the uptake of protopor-
phyrin IX (PphIX), a naturally-occurring photosensitizer. Bioavailability of PphIX is low, and
improved delivery is needed. Nanoscale carriers can facilitate therapeutic delivery, including
through the epidermal barrier. We developed ultra-small hollow silica nanocarriers (HSdots)
packed with Zinc Phthalocyanine (ZnPC), a porphyrin excited by near infrared light (671 nm
laser). We hypothesized that SCC-targeted ZnPC-HSdots could penetrate human skin and,
with light excitation, be selectively toxic to SCCs. We chose to target the folic acid (FA)
receptor, which we found expressed 2-fold more in several human SCCs than normal human
keratinocytes (NHEKs). Indeed, uptake in SCC lines of FA-conjugated ZnPC-HSdots was much
greater than in NHEKs after 48 h. In addition, treatment with the ZnPC-FA-HSdots (0.01-0.04
mg/ml ZnPC) led to concentration-dependent toxicity of SCCs after 2-min laser exposure; at
0.04 mg/ml ZnPC, >90% SCC death was achieved after 2 exposures with a 2-fold increase in
caspase 3 expression, suggesting apoptosis. No toxicity was observed in NHEKs, or SCCs
treated with only laser or only ZnPC-FA-HSdots. Topically applied Cy5-labelled ZnPC-HSdots
penetrated abdominoplasty skin, reaching dermal cells within 48 h. When human skin was
inoculated intradermally with A431 SCCs and treated topically with Cy5- ZnPC-FA-HSdots,
accumulation in the SCCs was noted. These studies suggest that nanocarriers are able to
deliver ZnPC through the epidermal barrier, allowing topical therapy and forming the basis for
ongoing studies of topical ZnPC-FA-HSdots and ZnPC/chemotherapy-loaded nanocarriers in
human explant and mouse cancer models.
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Efficacy of topical Vorinostat in the reversal of alopecia areata

E Wang1, JC Chen1 and AM Christiano2 1 Columbia University, New York, NY and 2
Columbia University-Departments of Dermatology and Genetics and Development, Institute
of Human Nutrition, New York, NY
Alopecia areata (AA) is a common autoimmune form of hair loss. We recently conducted
regulatory modeling of AA from gene expression analyses of AA scalp biopsies with the goal
of predicting new drug targets. Reverse-engineered regulatory networks have recently
demonstrated great promise in the analysis of other complex diseases, such as cancer and
have been used for drug prediction. The Detecting Mechanism of Action by Network Dys-
regulation (DeMAND) algorithm (a hybrid computational and experimental approach for
MoA analysis) was utilized to interrogate our regulatory gene expression networks governing
autoimmune susceptibility and immune infiltrate recruitment from AA patient samples, it was
designed to leverage high-throughput drug screens conducted at Columbia University. We
identified a strongly predicted repurposable drug candidate, Vorinostat, which is an HDAC1/3
inhibitor that is predicted to target over 50% of the predicted molecular pathology of AA.
Vorinostat was originally FDA-approved for oral treatment of CTCL where it affected the
expression of genes involved in differentiation of T cells. To evaluate the efficacy of Vorinostat
in treating AA, daily topical application of Vorinostat (2% in DMSO) on mice with well-
established AA markedly induced hair regrowth within 5 weeks. We also treated C3H/HeJ
mouse lymph node cells that were activated by a mitogen with Vorinostat, to investigate the
effect of Vorinostat on overactive immune cells as observed in AA and it inhibited the pro-
duction of IFNg in vitro in a dose-dependent manner. Given that there are no FDA-approved
drugs for AA, computationally driven drug-repurposing strategies based on gene regulatory
networks offer a new path forward in identifying new targeted therapies for patients with AA.
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Efficacy of CD101, a novel echinocandin, in the treatment of dermatophytosis
using a Guinea Pig (GP) Model

CL Hager, L Long and M Ghannoum Case Western Reserve University, Cleveland, OH
Background: Dermatophytosis, including onychomycosis, causes significant discomfort and
affects patient quality-of-life. More effective therapies are needed. Echinocandin antifungals
have been used clinically for over 15 years but not for treatment of dermatophytosis, as
current echinocandins are limited to IV administration. CD101 is a novel echinocandin with
stability that enables non-IV formulation. The aim of this study was to evaluate subcutaneous
(SQ) CD101 in the treatment of Trichophyton mentagrophytes (TM) dermatophytosis in a GP
model. Methods: Male albino GPs (weighing 400-450 g) were clipped, shaved and skin-
abraded. GPs were inoculated with 107 conidia of TM ATCC 24953 and randomized into 5
groups (n¼10/group). Starting on the day of inoculation, treatments were given on days 1 and
8 as follows: CD101 10 mg/kg, 20 mg/kg or 40 mg/kg SQ; terbinafine (TERB) 10 mg/kg PO as
a positive control; and a vehicle control (VC). On day 12 postchallenge, clinical and
mycological evaluations were performed. Results: Clinical Efficacy: As expected, VC guinea
pigs showed hair loss and ulcerated, scaly skin. Percent efficacies for CD101 10, 20 and 40
mg/kg were 90.5, 94.2 and 98.4%, respectively, and 76.8% for TERB 10 mg/kg. All treatment
groups showed significant efficacy compared with the VC (P < 0.001). Mycological Efficacy:
The VC behaved as expected having the highest average fungal positive hairs. Percent effi-
cacies for CD101 10, 20 and 40 mg/kg were 80.9, 82.9 and 98.5%, respectively, and 54.2%
for TERB 10 mg/kg. All treatment groups showed significant efficacy compared with the VC
(P < 0.001). The CD101etreated groups showed significant efficacy compared with the TERB
etreated group (P�0.001). Conclusions: All CD101-treated groups showed significant clin-
ical and mycological efficacy compared with the VC and the TERB etreated group. Our
findings demonstrate that CD101 dosed once weekly possesses potent mycological and
clinical efficacy in a GP model of dermatophytosis.
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Adenosine A2A receptor (A2AR) modulation attenuates innate and adaptive
immune cell signaling during pathogenesis of psoriasis-like dermatitis in mice

AWelihinda, P Ravikumar, M Kaur, J Mechanic and E Amento Molecular Medicine Research
Institute, Sunnyvale, CA
Psoriasis is an immune cell-mediated inflammatory disease of the skin with a mixed Th1/Th17
cytokine environment combined with an innate immune response engaging Toll-like
receptors (TLRs) 7, 8 and 9. Inflammatory diseases are generally characterized by dysregu-
lated immune cell responses and elevated levels of adenosine (ADO) at disease sites. ADO,
acting through the A2AR, mediates anti-inflammatory and immunomodulatory activity. We
have identified a unique means to enhance A2AR function using a small molecule that acts as
a positive allosteric modulator (PAM; AEA061). AEA061 has no discernable biologic activity
by itself at the A2AR but enhances ADO-mediated A2AR function, meets the stringent criteria
of a PAM and exhibits pharmacological activity in a mouse model of sepsis. Here we
investigate the effects of PAM enhancement on immune cell subsets that are central to the
initiation and maintenance of psoriasis in a mouse model of psoriasis-like dermatitis induced
by the TLR 7 agonist imiquimod (IMQ). Oral administration of the PAM reduced ear thick-
ness, skin erythema, scale formation and inflammatory cytokine expression in the skin and
ear tissues. Analyses of dendritic cell (DC) subsets indicated that A2AR functional enhance-
ment by the PAM attenuated IMQ-induced expression of IFN-a in pDCs and IL-23a, IL-36a
and IL-36g in cDCs. TCR-mediated IL-17 expression in gdT cells and IFN-g expression in
CD4+ T cells was also inhibited. Thus, the enhancement of A2AR responsiveness to the
endogenous ADO, targeted through positive allosteric modulation, attenuates TLR
7-mediated innate immune signaling in pDCs and cDCs as well as TCR-mediated adaptive
immune signaling in gdT and CD4+ T cells and downregulates disease expression.
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The effects of RVT-501 on DNCB-induced atopic dermatitis in NC/Nga mice

R Roeloffs, B Sampey, J Lee, M Rhodes and E Soule Roivant Sciences Inc, Durham, NC
Atopic dermatitis (AD) is an inflammatory skin condition characterized by flare/relapse cycles
of pruritic eczematous lesions. Due to its chronic nature, developing effective therapies that
are safe for long-term use has been challenging. RVT-501, a PDE4 inhibitor with strong anti-
inflammatory activity, was evaluated as a topical treatment in a murine model of AD. AD was
induced in NC/Nga mice by repeated application of DNCB to the dorsal skin of the ears and
back. Prophylactic treatment occurred daily on days 1-14 and therapeutic treatment occurred
daily on days 8-14. Scratching tests and lesion scoring occurred at days 2, 8, 11, and 14. Skin
samples were harvested on day 15 for histopathological and cytokine analyses. AD was
effectively induced and significant increases in scratching were observed in the AD control
versus sham mice. Scratching was significantly reduced relative to placebo with 0.2% and
0.5% RVT-501 at day 14 in the prophylactic study and trended towards significance with
0.5% RVT-501 dosed therapeutically. Skin lesion score significantly improved with 0.5% RVT-
501 at day 14 in both studies. Histopathological examination of the skin demonstrated
improvement after therapeutic and prophylactic administration of 0.5% RVT-501. Skin
structure was also improved following therapeutic treatment. Changes in TNFa, IL-6, and
IL-17 were observed with 0.5% RVT-501, where reduction trended towards, or achieved
significance therapeutically and prophylactically. Two doses of RVT-501 were evaluated for
their ability to improve AD in mice. Most notably, skin architecture showed dramatic
improvement with 0.5% RVT-501 relative to placebo and AD controls. Cytokines are critical
regulators of the inflammatory process and immune cell infiltration. Observed decreases in
cytokine level may be partially responsible for the improvement in cutaneous architecture.
Taken together, these data suggest that 0.5% RVT-501 is a strong candidate for topical
treatment of AD.
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Prevention of H2O2-induced cellular senescence in human hair follicle dermal
papilla cells

AD Pawlus1, A Van Summeren2, L Declercq2, T Mammone3 and G Hawkins1 1 Estee Lauder
Companies, Blaine, MN, 2 Estee Lauder Companies, Oevel, Antwerpen, Belgium and 3 The
Estee Lauder Companies and Clinique Laboratories, Melville, NY
A major hair care concern for women is thinning hair, which occurs during aging. The causes
of age-related hair thinning in women are complex and multifactorial, including influences
such as hormonal changes, genetic susceptibility, and environmental, along with other
changes that occur during chronological aging. There is growing evidence that cellular
senescence is a major contributor to age-related decline in cellular activity. Given the role of
senescence in the aging phenotype, it is of great interest to evaluate its potential role in aging
hair. Previous studies have shown that dermal papilla cells (DPC) from balding hair follicles
were more susceptible to go into senescence after exposure to oxidative stress and growth
inhibition by androgens than DPC from non-balding hair follicles. One source of oxidative
stress, H2O2, is known to naturally accumulate in the aging hair follicle, and this increase in
H2O2 has been linked to a decrease in naturally occurring detoxifying enzymes, such as
catalase, which is a major mechanism for H2O2 detoxification. It is well established that
H2O2 can induce sufficient DNA damage to lead to cellular senescence, in vitro. Herein we
report the development of a high-throughput screening assay, using low (150 mM), repeat (4x)
dosing of H2O2 to induce senescence. In this assay, over 40 actives were screened for their
ability to stimulate the proliferation of hair follicle dermal papilla cells and protect against
H2O2-induced cellular senescence. Of the promising actives, three types of activities were
observed: 1) Actives that stimulated cellular proliferation without an observable protection
against H2O2-induced senescence. 2) Actives that stimulated cellular proliferation and pro-
tected against H2O2-induced senescence. 3) Actives that protected against H2O2-induced
senescence with no cellular proliferative activity.
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Dust mite potently activates Th17/Th22 pathways and models multiple
inflammatory skin conditions in humans

K Malik1, B Ungar1, S Garcet2, R Dutt1, M Suarez-Farinas3, A Shemer4, JG Krueger5 and
E Guttman-Yassky6 1 Icahn School of Medicine, NY, NY, 2 The Rockefeller University, New
York, NY, 3 Icahn School of Medicine, New York, NY, 4 Tel Hashomer Hospital, Tel Aviv,
Israel, 5 Rockefeller University, NY, NY and 6 Icahn School of Medicine at Mount Sinai,
New York, NY
House dust mite/HDM atopy patch test/APT elicits positive reactions in the majority of atopic
dermatitis/AD and many healthy individuals. Experimental systems for new-onset and chronic
AD are needed to support rapid therapeutic development, particularly since animal models
representing the AD skin pathology in humans are lacking. HDM APTwas historically used to
simulate AD lesions, but it is unknown whether it models the emerging AD skin phenotype as
Th2/Th22 polarized with Th1, and Th17 components. To characterize the HDM APT tissue
phenotype and assess whether it reproduces acute or chronic AD lesions, HDM patch-tested
tissues (n¼14) were compared with nonlesional, acute, and chronic AD biopsies (n¼9),
allergic contact reactions (to nickel [n¼11] and fragrance [n¼3]) and psoriasis lesions, using
genomic and immunohistochemistry studies. Higher CD3+T-cell and CD11c+dendritic cell/
DC counts were seen in APT versus AD lesions. 766 up- and 377 downregulated genes were
differentially expressed in HDM APT (using fold-change>2 and false-discovery rate < 0.05).
The majority of the HDM genomic phenotype was shared with nickel, overlapping much less
with AD. Similar to contact allergens, HDM showed greater overall immune activation, with
Th17/Th22 and Th9-skewing, and lesser Th2 activation, compared to AD. Key Th2 (IL-4,
IL-31, TSLPR) and barrier (CLDN8, ACOX2, DGAT2) genes were significantly dysregulated in
AD, but not in HDM tissues. HDM APT reactions showed higher and differential immune
polarization compared to acute and chronic AD tissues with increased Th17, Th9 and less
Th2 activation, capturing features of different inflammatory skin diseases.
694

Combination Bcl-2 and HDAC inhibition in the treatment of cutaneous T-cell
lymphoma

B Cyrenne1, J Lewis2, J Weed1, F Mirza1, K Carlson2 and M Girardi2 1 Yale School of
Medicine, New Haven, CT and 2 Yale University, New Haven, CT
Using an in vitro screening assay for evaluating the sensitivity of CTCL cells to targeted
molecular agents, we identified BCL-2 as a potential therapeutic target. In addition, we
revealed the synergistic effect of combining BCL-2 and histone deacetylase (HDAC) inhibi-
tion. Sensitivities were tested in 7 patients and 3 CTCL cell lines (HH, MyLa, and Hut78).
Malignant cell populations were isolated via magnetic bead sorting from patients’ peripheral
whole blood as CD3+CD4+CD7-CD26- or CD3+CD4+CD26-. Cells were exposed to three
drugs (ABT-199, romidpesin, and vorinostat) and combinations were evaluated by using ABT-
199 with an HDACi in a 1:1 ratio of the mean inhibitory concentrations (IC50). Cytotoxic/
cytostatic effects were assessed as apoptosis induction via caspase-3 and -7 activation at 24h
and as the change in cell viability via media ATP quantitation at 72h. Synergy was evaluated
by the Chou-Talalay method. CTCL cells were sensitive to ABT-199, with a mean IC50 of
120nM, ranging from 9.6nM-520nM. All samples demonstrated synergy with a combination
index (CI) < 1. The CI at a level of 90% of cells affected ranged from 0.18-0.65 for romidepsin
and from 0.06-0.69 for vorinostat. We compared the dose response curves of the drug
combinations to the additive effect predicted assuming Bliss independence using an extra
sum-of-squares F-test, and found the curves to differ significantly (p < 0.0001). RNA
expression levels of 7 BCL-2 family proteins were measured at baseline, as a fraction of HH
expression, and correlated to the IC50 of ABT-199. BIM level negatively correlated to IC50
using a half log fit (r¼-0.80). Furthermore BCL-2 expression levels negatively correlated
(r¼-0.69) to IC50, similar to that observed in NHL (r¼-0.75) and T-ALL (r¼-0.85). By using
combination therapies and correlating response to gene expression, we hope to achieve more
effective treatments for CTCL.
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Topical application of KPI-150, a potent inhibitor of Kv1.3 channels on
effector memory T cells, demonstrates preclinical efficacy in atopic dermatitis
model

C Olsen1, K Lustig2, S Iadonato2, E Tarcha2 and E Guttman-Yassky3 1 KPI Therapeutics Inc,
Seattle, WA, 2 Kineta, Inc, Seattle, WA and 3 Icahn School of Medicine at Mount Sinai, New
York, NY
T cell-mediated autoimmune diseases, including inflammatory skin diseases, afflict millions
of people. Many of the current immune-modulating therapies available have toxic unwanted
side effects so there is a need for novel therapies with different mechanisms of action and
safety profiles. Autoimmune disease-associated autoreactive T-cells are mainly CCR7-
effector memory T cells (TEM) that depend upon Kv1.3 potassium channels to maintain their
activation and effector function. In contrast, naı̈ve and central memory T-cells, which are
necessary for normal infection fighting ability, depend upon KCa3.1 channels and are not
sensitive to blockade by Kv1.3 inhibitors in their activated state. KPI-150 is a potent and
specific peptide inhibitor of Kv1.3 channels on TEMs. Immunofluorescence and immuno-
histochemistry analysis of skin lesions from moderate-to-severe atopic dermatitis (AD)
patients show that most of the infiltrating T-cells in the AD lesions express high levels of
Kv1.3, validating the target relevance for KPI-150. Topical administration of KPI-150 in an
oxazolone elicited dermatitis model in rats demonstrated significant reduction in inflam-
mation, T-cell infiltration, and ear thickness. These results along with previous work with a
related peptide, dalazatide which demonstrated proof of concept efficacy in a Phase 1b
psoriasis clinical trial, extensive safety in chronic toxicology studies, and an immune-sparing
profile with normal infection fighting ability, demonstrate that topical KPI-150 application
might have potential therapeutic benefit in AD, and possibly also other inflammatory skin
diseases.
www.jidonline.org S119
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Characteristics of patients (pts) with epidermolysis bullosa (EB) in the phase 3
ESSENCE study of SD-101

J Browning1, A Bruckner2, R Cornwall3, A Lugo-Somolinos4, H Lagast5, A Reha5, J Gault6,
W Lenon6, L Reklis6, R Lazauskas7 and R Nardi6 1 Texas Dermatology & Laser Specialists,
San Antonio, TX, 2 University of Colorado Denver, Aurora, CO, 3 Cincinnati Children’s
Hospital, Cincinnati, OH, 4 University of North Carolina School of Medicine, Chapel Hill,
NC, 5 Amicus, Cranbury, NJ, 6 Scioderm, Durham, NC and 7 Amicus Therapeutics, Inc.,
Cranbury, NJ
EB is a group of genetic disorders defined by blistering of the skin, mucosa, and epithelial
lining of organs. Currently, there are no approved treatments specific to EB. ESSENCE
(NCT02384460) is an ongoing phase 3, global, multicenter, randomized, double-blind,
vehicle-controlled study assessing the efficacy and safety of SD-101 in pts diagnosed with EB.
While baseline characteristics for all randomized pts will be available at the time of pre-
sentation, here we report baseline characteristics of enrolled pts (n¼106) as of Dec. 2, 2016.
Pts were randomized 1:1 to receive SD-101 (6.0% allantoin) cream or vehicle (0% allantoin),
applied topically once daily to the entire body for 90 days. Eligible pts were aged �1 month
and had a target wound (10-50 cm2) present for �21 days. Pts completing ESSENCE were
eligible to enter a separate open-label study (NCT02670330) to assess the long-term efficacy
and safety of SD-101. Proportions of randomized pts with EB subtype were: 11.3 % simplex;
63.2% recessive dystrophic; and 25.5% junctional non-Herlitz. Demographics were as fol-
lows: 56.6% female; 77.4% white; 5.7% African American; and 6.6% Asian. Mean (SD) age
was 16.1 (15.0) yrs (range 0-67 yrs) and body mass index was 17.6 (4.4) (range 9.9-31).
Randomized pts had a mean (SD) body surface area index for a total body wound burden of
9.4% (8.5%). One hundred pts (94.3%) were taking �1 concomitant medication at baseline.
This study is the largest clinical trial of an investigational drug for EB. Results are expected in
mid-2017.
S120 Journal of Investigative Dermatology (2017), Volume 137
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Atopic dermatitis treatment: New insight through 3D in vitro models

1 1 2 1 1
P Rouaud-Tinguely , D Boudier , C Mainzer , V Barruche , L Marchand , S Bordes1 and
B Closs1 1 R&D Department SILAB, Brive, France, Brive, Limousin, France and 2 SILAB Inc.,
Hazlet, NJ
Inflammation, deterioration of the barrier function and microbiota imbalance are the three
main characteristics of atopic skin. Because only dermocorticoids are used to manage skin
lesions during crises, it is crucial to offer a suitable answer to the daily care of atopic skin. For
this purpose, we investigated pharmacological activities of oligofructans (OF) from
Ophiopogon japonicus tubers on secured in vitro 3D models mimicking atopic skin char-
acteristics (Rouaud-Tinguely et al., 2015). Hence, tested systemically on reconstructed
epidermis exposed to an inflammatory cocktail (compromised RE), OF restores the expression
of 10 genes modulated in AD (>1.5 fold change). These genes are involved in the pathways of
inflammation, water transport and epidermal differentiation. Topically tested on the previous
model also subjected to a solution of sodium lauryl sulfate (SLS) that alters the barrier
function, OF improves significantly (P < 0.05) the epidermal cohesion (synthesis of claudin-1)
and differentiation (synthesis of filaggrin and loricrin), the integrity (epidermal morphology
and penetration of Lucifer yellow) and the resistance (transepithelial electric resistance) of the
barrier function. It also significantly (P < 0.05) restores hydration (carbonic anhydrase II
expression) and down-regulates inflammation (TSLPand IL-8 synthesis). Finally, applied on RE
subjected to bacterial aggression (S. aureus), OF reduces microbial adhesion and biofilm
formation, thus correcting microbiota imbalance. All these results validate OF as potential
therapeutic molecule also supported by in vivo and clinical assessments on young and adult
atopic patients.
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Chemical characterization and in vitro antioxidant activity of products from
Copaifera langsdorffii and Eugenia caryophyllata

M Andreassi1, G Tamasi1, C Bonechi1, A Byelyakova1, D Giustarini2, R Rossi3 and C Rossi1 1
Department of Biotechnologies Chemistry and Pharmacy, University of Siena, Siena,
Toscana, Italy, 2 Department of Life Sciences, University of Siena, Italy (2), Siena, Toscana,
Italy and 3 Department of Life Sciences, University of Siena, Siena, Toscana, Italy
This work was aimed to investigate the chemical characterization and in vitro antioxidant
activity (AA) of copaiba oleoresin and essential oil, from Copaifera langsdorffii, and clove oil
from Eugenia caryophyllata. A GCMS method was validated, and applied to the above
commercial products and two new formulated food supplements, having as ingredients
copaiba oleoresin and docosaesaenoic acid. The quantification of b-caryophyllene (bCar) and
a-humulene (aHum), was carried out via external calibration method and internal standard
octhylacetate. The two copaiba products showed contents of bCar of 303.2�21.2 and
227.1�15.9 mM (35.0�2.5 and 30.3�2.1%), and aHum of 15.8�0.8 and 17.2�0.9 mM
(5.5�0.3 and 5.2�0.3%). Other sesquiterpene components were found in both samples: a-
copaene, g-elemene and d-cadinene (3-8%). Good contents of a-himalachene and b-cube-
bene (6.0�0.4 and 9.7�0.6%) were found in oleoresin, respect to essential oil (1.5�0.1 and
1.9�0.1%). As regards the clove oil, the contents of bCar and aHum resulted 81.6�5.7 mM
(13.6�0.9%) and 11.0�0.6 mM (1.5�0.1%), respectively, the major components being
eugenol and acethyleugenol, (52.7�3.7 and 26.5�1.8% of total components). The AA was
tested on HaCat cell cultures, that were incubated in PBS containing different concentrations
of the five samples and irradiated with scalar UV-dose (12-90 mJ/cm2). The AAwas evaluated
after 24 h by MTT assay, obtaining preliminary results very promising, showing an higher
protecting activity on HaCat cells from UV radiation damages, respect to control.
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Dual IL-17A and IL-17F inhibition with bimekizumab provides evidence for
IL-17F contribution to immune-mediated inflammatory skin response

A Maroof1, T Smallie2, S Archer1, C Simpson1, M Griffiths1, D Baeten3 and S Shaw1 1 UCB,
Slough, United Kingdom, 2 UCB, Slough, United Kingdom and 3 UCB, Amsterdam,
Noord-Holland, Netherlands
IL-17A and IL-17F are proinflammatory cytokines that share similar biologic function and
structural homology1. Both are known to be upregulated in several human immune-mediated
inflammatory diseases1-3, however, compared with IL-17A, the role of IL-17F is less clear. We
hypothesized that IL-17F also contributes to chronic tissue inflammation within lesional skin
from patients with PsA. To test this, we developed bimekizumab, a humanized monoclonal
IgG1 antibody that potently and selectively neutralizes both IL-17A and IL-17F. Bimekizumab
is currently in clinical development for psoriasis and PsA. Immunohistologic staining detected
expression of IL-17F protein in lesional skin tissue from patients with PsA. Stimulation of
normal dermal fibroblasts with recombinant IL-17F, in the presence of TNFa, induced pro-
duction of proinflammatory mediators (e.g. IL-8 & IL-6), though to a lesser extent than
stimulation with recombinant IL-17A. To assess the contribution of IL-17A and IL-17F in skin
inflammation we developed a complex model using normal dermal fibroblasts stimulated
with Th17-derived supernatant. Dual neutralization of IL-17A and IL-17F with bimekizumab
demonstrated greater inhibition of IL-8 (57% lower p < 0.0001) production vs IL-17A alone.
Gene transcriptional analysis also revealed lower levels of expression of 27 inflammation-
linked genes including IL-6, IL-8, CXCL1 and CXCL2 with bimekizumab (dual inhibition of
IL-17A & IL-17F) vs IL-17A inhibition alone, in Th17-stimulated normal dermal fibroblasts.
These preclinical data indicate that dual neutralization of IL-17A and IL-17F more profoundly
suppresses the inflammatory response of normal dermal fibroblasts, than IL-17A blockade
alone. Dual inhibition of IL-17A and IL-17F may therefore be effective in the treatment of
immune-mediated inflammatory diseases, including psoriasis and PsA.
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ITK and RLK inhibitor improves skin disease in a psoriatic mouse model

JM Fuhriman1, MCG Winge1, H Haberstock-Debic2, J Oliver Funk2, M Bradshaw2 and
M Marinkovich3 1 Stanford University, Stanford, CA, 2 Principia Biopharma Inc., South San
Francisco, CA and 3 Stanford University School of Medicine, Stanford, CA
Differentiated T lymphocytes play a key pathogenic role in the highly prevalent immuno-
proliferative skin disorder human psoriasis, and while a number of biologics are available
which target this process, the need for improved therapies persists. PRN694, a small mole-
cule, targets ITK and RLK, two TEC kinases activated downstream of T lymphocyte activation,
which are upregulated in lesional psoriasis skin. These TEC kinases mediate signaling cas-
cades controlling T lymphocyte proliferation, differentiation, migration, and proinflammatory
cytokine production. In vitro analysis showed that PRN694 effectively inhibited IL-17A
production from murine Th17 differentiated T lymphocytes. Additionally, we administered
PRN694 intraperitoneally daily for 40 days in a recently described murine psoriasis model,
developed in our lab (J Clin Invest 126:2661-77). PRN694 was well tolerated in treated mice
and produced both marked clinical improvement as well as reduced epidermal proliferation
and thickness. PRN694 also inhibited aCD3+ cell infiltration into dermal regions and reduced
epidermal Stat3 activation. Inhibition of T-cell differentiation and pro-inflammatory cytokine
secretion, the downstream inhibition of key epidermal psoriasis signaling pathways, the
inhibition of epidermal proliferation, as well as in vivo clinical effectiveness in a well
characterized mouse psoriasis model implicate PRN694 as a novel and effective psoriasis
therapeutic.
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Investigation of the absorption of allantoin in vitro skin models to support
wound healing

A Paller1, R Nardi2, H Do3, A Reha3, C Viereck3, H Lagast3, J Gault2, J Castelli3 and J Barth3 1
Northwestern University, Chicago, IL, 2 Scioderm, Durham, NC and 3 Amicus, Cranbury,
NJ
Allantoin has been investigated in wound healing in formulations with minimal or unknown
dermal penetration properties. We investigated the percutaneous absorption of the novel
proprietary SD-101 cream (containing 0.5%-9.0% allantoin) and vehicle in 5 in vitro models:
(1) barrier-free to simulate delivery directly to the capillary bed; (2) unabraded porcine; (3)
abraded porcine to simulate compromised skin; (4) intact (full thickness) human; and (5)
dermis-only human to mimic loss of skin barrier function due to broken skin. Creams were
tested on human cadavers and porcine donors mounted in chambers designed to maintain
skin in typical in vivo conditions. Samples were collected from the solution bathing the inner
surface of the skin about 2, 4, 8, 12, 24, 32, and 48h after application and analyzed using
HPLC with UV and MS detection. There was evidence of allantoin absorption in all models.
Absorption was lowest in intact human skin. Absorption increased with higher concentrations
of allantoin in the dermis-only human model, and uptake between the barrier-free and
dermis-only human model was similar. The mean�SE absorption (mg) of 6% allantoin after
48h was 41.57�8.43 in the intact human model, 109.52�39.31 in the abraded porcine
model, and 1990.40�167.34 in the dermis-only human model, and after 24h was
1348.30�201.39 in the barrier-free model. Allantoin absorption in the dermis-only human
model was slow (z8h), suggesting a long skin exposure time. Separate preclinical studies
(with up to 9.0% allantoin) indicated no systemic absorption. In summary, allantoin is
absorbed by the intact stratum corneum which may reduce wound formation. When
damaged, as in wound models, skin absorption of allantoin increased significantly. Such
findings support further investigation of SD-101 for the potential to treat wounds in a clinical
setting.
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Prescriptions for atopic dermatitis: Oral corticosteroids remain commonplace

1 1 2 1 2
T Alexander , E Maxim , LA Cardwell , A Chawla and SR Feldman 1 Wake Forest
University, Winston-Salem, NC and 2 Wake Forest University School of Medicine, Winston-
Salem, NC
Atopic dermatitis (AD) is a common, chronic inflammatory skin disease characterized by
pruritic, often lichenified, patches and plaques. Data were obtained from the Humana
database, a large claims-based database encompassing more than 20 million patients under a
commercial healthcare insurance plan. Our cohort included 39,526 subjects who saw a
dermatologist for a primary ICD-9 diagnosis of atopic dermatitis (691.8) between the years of
2010-2015. Subjects were stratified according to gender, age, and race. Prescribed medica-
tion lists were obtained and sorted based on potential indication for atopic dermatitis. The
most common medications prescribed for atopic dermatitis in descending order were topical
corticosteroids (60.2% of patients), oral antibiotics (17.3% of patients), antifungals (6.7% of
patients), antihistamines (6.5% of patients), oral corticosteroids (5.9% of patients), calcineurin
inhibitors (2.3% of patients), and emollients (1.2% of patients). Oral corticosteroid
prescriptions were lowest among males ages 0-19 (1.4% of patients), and females ages 0-19
(1.6% patients). Males ages 20-39 and 40-59 had the highest rates of oral steroids prescribed,
at 9.2% and 9.8% of patients respectively. Females ages 0-19, and 20-39 had higher rates of
topical corticosteroids prescribed, at 72.0% and 72.4% of patients respectively when
compared to males ages 0-19 (56.7% of patients) and 20-39 (64.0% of patients). Anti-
histamines were prescribed most commonly in the age range of 0-19, at 9.0% for males, and
10.7% for females. Presumably, individuals who are prescribed multiple courses of oral
corticosteroids over time have severe atopic dermatitis with recalcitrance to other options.
Given the side effect profile of oral corticosteroids, steroid-sparing systemic agents may be a
better long-term option in the absence of contraindications.
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Preclinical evidence for nitric oxide-releasing SB414 in a psoriasis animal
model

S Hollenbach, K McHale, M Martin, R Doxey, J Ross and N StaskoNovan Inc, Morrisville, NC
Psoriasis is an immune-mediated inflammatory skin disease attributed to dysregulated in-
teractions between keratinocytes and immune cells. IL-1b is a cytokine responsible for
enhancing the infiltration of activated immune cells, triggering the release of additional pro-
inflammatory cytokines, and is also a key signal responsible for the maturation of naı̈ve T cells
into Th17 cells. In several inflammatory skin disorders the aberrant activation of this helper T-
cell subset results in the production and release of IL-17, which binds to its cognate receptor
and prompts inflammasome activation and initiates a positive inflammatory feedback loop.
Nitric oxide has the potential to disrupt IL-17 propagation locally in the skin via its ability to
disrupt the assembly of the NLRP3 inflammasome. Topical application of imiquimod (IMQ)
produces a cutaneous inflammatory phenotype on the back of Balb/c mice that is utilized as a
model of psoriasis. In this study, IMQ was applied daily to the backs of mice. The mice were
then treated with SB414, a topical nitric oxide-releasing cream, BID for 10 days. Compared to
untreated controls, 6% SB414, demonstrated a statistically significant reduction in the pso-
riasis back pathology starting at day 3 and was maintained until the end of the experiment
showing a 31%, 40%, and 28% decrease in composite psoriasis score, erythema and plaque
score, respectively. In this model, pro-inflammatory cytokines associated with the IL-23/IL-17
axis are significantly upregulated (Day 4) in ear tissue after IMQ application. Compared to
untreated controls, 6% SB414 treatment reduced tissue levels of pro-inflammatory cytokines:
IL-1b, IL-6, IL-22, IL-17A, IL-17F and IL-33 by 84%, 55%, 64%, 87%, 71% and 71%,
respectively. These data support the potential for a nitric-oxide releasing topical treatment to
reduce the pro-inflammatory cytokines associated with perturbation of the IL-23/IL-17 axis
and result in decreased psoriasis pathology.
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Co-targeting epidermal growth factor receptor (EGFR) and anaplastic
lymphoma kinase (ALK) overcomes EGFR inhibitor resistance in head and neck
squamous cell carcinoma patient-derived models

X Ouyang, A Barling, J Tyner, S McWeeney and M Kulesz-Martin OHSU, Portland, OR
HNSCC is the sixth most common cancer worldwide. EGFR is overexpressed in up to 90% of
HNSCC and associated with poor outcome. An EGFR monoclonal antibody, cetuximab, is the
only approved molecular targeted therapy for HNSCC; however, resistance eventually occurs
in all patients. Functional screens including a small-molecule kinase inhibitor were used to
identify agents that synergized with EGFR inhibitors in reducing viability in HNSCC patient-
derived tumor cells. Effective combination therapies were validated in scale-up experiments,
and their true targets were evaluated using siRNAs to rule out off-target effects of the drugs.
Proliferation and apoptosis were determined using immunofluorescent staining in 3D models.
ALK expression and phosphorylation in tumor cells before and after anti-EGFR treatment was
tested by western immunoblotting. Two ALK inhibitors on the drug screen panel showed
synergistic effects with EGFR inhibitors in 6/8 HNSCC patients’ tumor cells, despite inef-
fectiveness of single drug. Scale-up dose-response experiments confirmed patient cell
sensitivity to 4 different ALK inhibitors in combination with the EGFR inhibitor gefitinib.
siRNA targeting ALK synergized with gefitinib in reducing cell viability, indicating specificity
to ALK. Because of low expression of ALK mRNA in original tumors and patient tumor-
derived cells, we hypothesized that EGFR inhibition induced ALK mRNA and protein. Indeed,
inhibition of EGFR by gefitinib increased ALK protein expression and phosphorylation, sug-
gesting induction of ALK expression and activation as a novel mechanism of EGFR inhibitor
resistance in HNSCC amenable to combination therapy. In conclusion, we identified
induction of ALK by EGFR inhibitor as a novel mechanism relevant to resistance to cetuximab
in the clinic, and EGFR/ALK inhibition as a potential combination therapeutic strategy for
treating EGFR inhibitor resistant HNSCC.
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Skin signs, genes and environmental factors associated with perceived facial
age - A phenotype effectively inferred by machine learning based methods

F Wang1, X Qian2, Q Peng1, J Krutmann3, L Jin4, X Xue2 and S Wang1 1 Shanghai Institutes for
Biological Sciences, Shanghai, China, 2 School of Computer Science, Fudan University,
Shanghai, China, 3 Institut für Umweltmedizinische Forschung (IUF), Düsseldorf, Nordrhein-
Westfalen, Germany and 4 School of Life Sciences, Fudan University, Shanghai, China
Aging leaves conspicuous marks on human’s face. From the facial appearance, particularly
skin signs, one can infer the age of a person. Some individuals’ faces look younger than their
biological age, while others look older. Interestingly, the perceived facial age could be
potentially related to one’s health status or wellbeing. Previous studies have tried to examine
the perceived facial age via human assessment. In this study, we show that our machine
learning based methods (SVM and CNN), trained on 3,000 Han Chinese facial images aged
between 27 and 88, are more efficient and more accurate than human assessment to infer the
age (mean age difference: 3.0 vs 3.9). By investigating the correlation between various facial
skin signs and the perceived age difference, we show that eyelids laxity is the main feature
causing the aging look (r2¼0.78, p¼6.0�10-4). Moreover, there is a substantial heritability of
the perceived facial age phenotype (h¼0.27), suggesting genes play an important role. A
genome-wide scan found no gene with a major effect, indicating the perceived facial age
must be affected by a large number of genes with minor effects. We further show that
perceived facial age is significantly associated with environmental and life style factors such
as sun exposure (p¼1.2�10-3), smoking (p¼2.6�10-3) and stress level (p¼4.8�10-3).
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Small molecule inhibitor of the wnt pathway (SM04755) as a potential topical
scleroderma treatment

V Deshmukh, A Hood and Y Yazici Samumed LLC, San Diego, CA
SM04755, a novel, small-molecule Wnt pathway inhibitor, was evaluated in preclinical
studies to determine its potential for inhibition of inflammation, dermal fibrosis and vascul-
opathy in scleroderma (SCL). Wnt pathway inhibition was measured with a cell-based
reporter assay. Anti-inflammatory activity in lipopolysaccharide (LPS) stimulated monocytes
and anti-CD3/anti-CD28 stimulated PBMCs was measured by ELISA for pro-inflammatory
cytokines. Fibrosis in TGFb stimulated human dermal fibroblasts (HDFs) was measured by
smooth muscle actin (aSMA), plasminogen activator inhibitor (PAI-1), connective tissue
growth factor (CTGF) and collagen gene expression by qPCR. Myofibroblast differentiation
and reversion were measured by staining for aSMA. In vivo efficacy was evaluated in a
bleomycin-induced mouse SCL model by measuring the thickness of the skin layers,
expression of fibrotic and Wnt pathway genes and CD31 immunohistochemistry for vascul-
opathy. SM04755 was a potent (EC50¼152nM) and selective inhibitor of Wnt signaling and
LPS, anti-CD3/anti-CD28 induced cytokine secretion (EC50¼500nM) in monocytes and
PBMCs. SM04755 inhibited TGFb stimulated fibrosis with decreased gene expression (p <
0.05) of aSMA, PAI-1, CTGF and collagen in HDFs, and reduced aSMA stained stress fibers in
myofibroblasts (EC50¼400nM), thus also reversing fibrosis. In a bleomycin-induced mouse
SCL model, compared to vehicle topical SM04755 reduced dermis and deep fascia thickness,
increased adipose layer thickness (p < 0.01), and reduced expression of fibrotic markers and
Wnt pathway genes in the skin (p < 0.01), thereby reversing bleomycin-induced dermal
fibrosis. Decreased endothelial CD31 staining in skin suggested that SM04755 may have also
improved vasculopathy. SM04755 inhibited inflammation and dermal fibrosis in vitro. In a
SCL mouse model, topical SM04755 reversed fibrosis, increased adipose tissue and may have
reduced vasculopathy compared to vehicle. SM04755 has potential as a topical therapy for
scleroderma.
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PI3-Kinase inhibitors represent a novel class of drug repurposing candidates to
prevent/alleviate glucocorticoid-induced skin atrophy

S Agarwal1, G Baida1, B Readhead2, J Dudley3 and I Budunova1 1 Northwestern University
Feinberg School of Medicine, Chicago, IL, 2 Department of Genetics and Genomic Sciences,
New York, NY and 3 Department of Genetics and Genomic Sciences/Icahn School of
Medicine at Mount Sinai, New York, NY
Skin atrophy is a major adverse effect of topical glucocorticoids (GCs) and is a serious clinical
problem. We recently reported that several negative regulators of AKT/mTOR signaling
including REDD1 (regulated in development and DNA damage 1) and FKBP5 (FK506 binding
protein 5) are strongly induced by GCs in skin, where they act as key drivers of steroid-
induced atrophy. We hypothesized that REDD1 and FKBP5 inhibitors may act as anti-atro-
phogenes, and could be used for safer combination therapies with glucocorticoids to protect
tissues against their catabolic effects. To search for anti-atrophogenes, we used the drug
repurposing/repositioning approach. We screened the library of small molecule compounds
consisted of FDA-approved and experimental drugs (the connectivity map resource) ac-
cording to their predicted ability to suppress REDD1 and FKBP5 expression. We identified
several drug repurposing candidates including phosphoinositide 3-kinase (PI3K) inhibitors e
wortmannin and LY00294. The prediction that PI3K-inhibitors can act as anti-atrophogenes
was unexpected as they inhibit major pro-proliferative PI3K/AKT/mTOR signaling. We found
that in human HaCaT keratinocytes both PI3K-inhibitors indeed blocked GCs-induced
expression of REDD1 and FKBP5 in a dose- and time-dependent manner. Interestingly, we
also found that these inhibitors reduced activation of other glucocorticoid receptor (GR)-
target genes by affecting GR function via modulation of the GR phosphorylation status. These
results serve as a foundation for the development of safer GR-targeted therapies for patients
with inflammatory and hyperproliferative skin diseases.
www.jidonline.org S121
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SIG-1451: A topical anti-inflammatory new chemical entity for atopic
dermatitis (AD)

J Fernandez1, K Rouzard1, C Webb1, M Voronkov1, J Healy1, K Huber1, J Stock2, M Stock1,
J Gordon1 and E Perez1 1 Signum Dermalogix, Princeton, NJ and 2 Princeton University,
Princeton, NJ
AD is a pruritic allergic inflammatory skin disease with increasing prevalence among pedi-
atric and adolescent age groups. Current topical treatments are associated with a range of
detrimental side effects. Isoprenylcysteine (IPC) small molecules represent a novel class of
topically applied non-steroidal anti-inflammatory drugs, whose action is locally restricted.
We demonstrate here the use of a novel IPC analog, SIG-1451 for AD in multiple cell-based
assays targeting key pro-inflammatory cytokines that drive AD allergic pathogenesis. In
human PBMCs, SIG-1451 inhibits IL-4 cytokine release elicited by CD3/CD28 (IC50 ¼ 20 mM)
and abrogates a Ni2+-TLR4 response in endothelial cells by reducing IL-6 (IC50 ¼ 0.02 mM). In
NHEKs, SIG-1451 inhibits S. aureus-induced release of TSLP (IC50 ¼ 3 mM). SIG-1451 activity
in vitro is equal to or more potent than topical AD therapies, FK-506 and AN2728, with the
exception of the induction of IL-4 by AN2728. Allergic responses are characterized by early
and late phases, possibly representing different inflammatory pathways. Thus, we suggest
SIG-1451’s stronger inhibition of IL-6 production would predict a greater effect than AN2728
on the early inflammatory phase, while it would be less effective in targeting the late phase
characterized by IL-4 production. Utilizing in vivo models, SIG-1451 exhibits anti-inflam-
matory activity in the TPA acute inflammation ear model. Moreover, in the delayed type
hypersensitivity (DTH) oxazolone mouse model, which involves both early and late phases,
SIG-1451 has higher potency than AN2728, reducing edema and has similar effect on
blocking IL-4 production, possibly due to SIG-1451’s greater effect on early phase pathways.
Based on these findings, SIG-1451 represents a drug development candidate and we have
commenced preclinical safety evaluations towards IND submission.
S122 Journal of Investigative Dermatology (2017), Volume 137
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Nitric oxide-releasing topical therapeutic agent for atopic dermatitis

1 2 3 1 1
K McHale , J Gil , S Davis , S Hollenbach and N Stasko 1 Novan Inc, Morrisville, NC, 2
University of Miami Miller School of Medicine, Miami, FL and 3 University of Miami, Miami,
FL
SB414, a topical nitric oxide-releasing formulation, is being developed for the treatment of
inflammatory skin diseases resulting from dysregulated interactions between keratinocytes
and immune cells. SB414 was tested in two in vivo models that probe components of atopic
dermatitis (AD) pathology. The etiology of AD involves defects in skin barrier function,
cutaneous hypersensitivity to environmental triggers, and both systemic and local immuno-
logic responses. To assess gross anti-inflammatory activity, ear swelling was quantified in an
oxazolone-induced murine model of contact hypersensitivity. Following a single topical
treatment, a dose-dependent effect was observed, with the highest dose 6.0% SB414,
resulting in a statistically significant (SS) 76% reduction in ear swelling as compared to un-
treated animals, which compared favorably to the 80% reduction achieved with 0.05%
betamethasone cream. The decreased expression of antimicrobial peptides and skin barrier
defects in AD patients contribute to their enhanced susceptibility to secondary skin infections.
In AD patients, S. aureus colonization has been shown to correlate with severity of lesions
and cutaneous inflammation. The ability of topical SB414 to reduce S. aureus bacterial counts
was assessed in a porcine infected skin wound model. Dermatomed partial thickness skin
defects were infected with S. aureus and biofilms developed for 2 days, followed by either 2
or 5 days of once daily topical dosing. Results showed a SS and dose-dependent reduction of
S. aureus counts with SB414 as compared to untreated baseline wounds. The greatest efficacy
was achieved with the highest dose after 5 treatments, exhibiting a greater than 3-log
reduction (3.46 �0.03 Log CFU/mL) when compared to baseline. SB414 Cream represents a
promising topical therapy for atopic dermatitis given its potential to modulate the local
immune response and reduce the S. aureus burden within affected skin.
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Use of mass spectrometry imaging and a full thickness 3D skin equivalent for
evaluation of percutaneous absorption

M Bachelor1, E Seeley2, C Walsh2, A Armento1 and H Goodman2 1 MatTek Corporation,
Ashland, MA and 2 Protea Biosciences, Inc, Morgantown, WV
Human skin equivalents are a useful tool for the evaluation of percutaneous permeation and
absorption of topical actives. Standard evaluation typically involves determining quantities of
active that (1) traverse the skin equivalent into a receiver solution below the tissue over a
given period of time (2) remain on the apical surface and (3) are retained within the tissue.
Incorporating the use of mass spectrometry imaging (MSI) into this type of study allows for
localization of endogenous and exogenous compounds along with their relative concentra-
tions in thin tissue sections. Utilization of MSI technology has the added benefit of deter-
mining exactly how much of a dosed compound reaches its target location. In this study,
retinoic acid was applied topically to EpiDermFT, a full thickness skin equivalent, to evaluate
permeation and localization within the epidermal and dermal layers of the tissue model.
Twelve micron tissue sections were coated with a dihydroxybenzoic acid matrix using a
SunCollect robotic reagent sprayer and imaged in reflectron positive ion mode using a MALDI
TOF/TOF MS. Significant differences in permeation were observed in skin equivalents treated
with retinoic acid solution compared to a commercially available retinol complex formula-
tion. Compounds specific to either the epidermal or dermal layer of the skin equivalent were
also detected by MSI following a single 24 hour treatment. In addition, unique lipid species
were modulated in tissues treated with a retinol formulation but not unformulated retinoic
acid. As the EpiDermFT tissue model has previously demonstrated drug metabolizing capa-
bilities, both technologies can be exploited to gain insight not only into the localization of
applied actives, but also drug metabolites and other biomolecules following treatment in
pursuit of cosmetic and pharmaceutical drug development.
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Small molecule wnt pathway inhibitor (SM04755) as a potential topical
psoriasis treatment

V Deshmukh, M Pedraza, M Ibanez and Y Yazici Samumed LLC, San Diego, CA
SM04755, a novel, topical, small-molecule Wnt pathway inhibitor was evaluated in pre-
clinical studies for potential to inhibit inflammation, keratinocyte proliferation and dermal
fibrosis in psoriasis (PSO). Wnt pathway inhibition was measured with a cell-based reporter
assay. Anti-inflammatory activity in lipopolysaccharide (LPS) stimulated monocytes and anti-
CD3/anti-CD28 stimulated PBMCs was measured by ELISA for pro-inflammatory cytokines.
Cytokine induced keratinocyte proliferation was measured in HaCat cells by an EdU incor-
poration assay. Fibrosis in TGFb stimulated human dermal fibroblasts (HDFs) was measured
by smooth muscle actin (aSMA), plasminogen activator inhibitor (PAI-1), connective tissue
growth factor (CTGF) and collagen gene expression by qPCR. In vivo efficacy was evaluated
in an Imiquimod-induced mouse PSO model by measures of skin and ear thicknesses, visual
skin health scores, spleen weight, ex vivo T cell activation and cytokine plasma levels.
SM04755 was a potent (EC50 ¼ 152nM) and selective inhibitor of Wnt signaling and LPS,
anti-CD3/anti-CD28 induced cytokine secretion (EC50 ¼ 500nM) in monocytes and PBMCs,
and cytokine induced keratinocyte proliferation (EC50 ¼ 900nM). SM04755 inhibited TGFb
stimulated fibrosis with decreased gene expression (p < 0.05) of aSMA (EC50 ¼ 400nM),
PAI-1, CTGF and collagen in HDFs. In a Imiquimod-induced mouse PSO model, topical
SM04755 (400mg/cm2) improved skin visual skin health scores, decreased skin and ear
thicknesses (p < 0.01), and reduced spleen weight (p < 0.01) as compared to vehicle.
Clobetasol, a positive control, decreased skin thickness (p < 0.001) below that of normal skin
(a known adverse effect of steroid treatment). SM04755 inhibited ex vivo T cell activation and
cytokine secretion compared to vehicle. SM04755 inhibited inflammation, keratinocyte
proliferation and fibrosis in vitro. In a PSO mouse model, topical SM04755 inhibited
inflammation and improved skin health compared to vehicle. SM04755 has potential as a
topical therapy for psoriasis.
712

A small molecule modulator of the wnt pathway (SM04554) as a potential
topical treatment for androgenetic alopecia (AGA)

V Deshmukh1, M Pedraza1, C Barroga1, J Seykora2 and Y Yazici1 1 Samumed LLC, San Diego,
CA and 2 U. Pennsylvania, Philadelphia, PA
SM04554, a novel, small molecule Wnt signaling modulator was evaluated in preclinical
studies for hair follicle regeneration and hair growth as a potential treatment for AGA. Male
CD1 and C57Bl/6 mice were depilated with Nair and treated with SM04554 or vehicle.
Effects during telogen phase were measured using C57Bl/6 mice, shaved and treated starting
on post-natal day (P) 49. Effects of various dosing regimens (treatment durations and on-off
cycles) was evaluated in NIH-III nude mice and Hanford mini-pigs. Assessment of visual hair
growth and histological follicle counts were performed at multiple timepoints in all studies,
with classification of follicle types (vellus, indeterminate and terminal) in the mini-pig study.
Activation of Wnt signaling, hair cycle and follicle proliferation were measured by immu-
nostaining for b-catenin, versican and Ki-67. In CD1 mice, SM04554 induced hair growth
with 4-days treatment, with a 2-fold increase (p < 0.05) in total hair-follicle counts, compared
to vehicle. In depilated C57Bl/6 mice, SM04554 induced hair growth with 10 days of
treatment. In C57Bl/6 mice shaved and treated from P49, hair growth was observed after 3
weeks of treatment with SM04554 compared to >5 weeks with vehicle. In NIH-III nude mice,
an increase in the number of hair-follicles (2-fold, p < 0.05) was observed in SM04554-
treated animals on day 14, with appearance of hair on day 28 and further increase with
42 days of treatment compared to no hair growth with vehicle. In mini-pigs, 42 days of
SM04554 treatment showed a significant (p < 0.05) increase in vellus follicle numbers that
was sustained until day 112, as compared to other treatment intervals and vehicle. SM04554
increased total and nuclear b-catenin, versican and Ki-67 specifically in hair follicles
compared to vehicle, indicating localized follicular activation of Wnt signaling and prolif-
eration, not generalized to the epidermis. In rodents and mini-pigs, SM04554 increased
follicle numbers and hair growth compared to vehicle. SM04554 has potential as a topical
therapy for AGA. Clinical studies are ongoing.
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Fisetin promotes differentiation, inhibits proliferative and inflammatory
responses in cultured human cells and alleviates psoriasiform dermatitis
in mice

J Chamcheu1, V Adhami2, S Esnault3 and H Mukhtar1 1 University of Wisconsin Madison,
Madison, WI, 2 University of Wisconsin-Madison, Madison, WI and 3 Department of
Medicine, University of Wisconsin Madison, Madison, WI
As the cost of available therapies for treating psoriasis skyrockets, it is becoming increasingly
important to develop safe, cheaper and effective mechanism-based agents for its treatment.
The use of natural agents that possess the ability to abrogate the hyperproliferation, aberrant
differentiation and inflammation in psoriasis could be useful agents for the treatment of
psoriasis. We investigated the prodifferentiation, antiproliferative and anti-inflammatory
effects of fisetin, a dietary flavonoid, in vitro using normal human epidermal keratinocytes
(NHEK) and peripheral blood mononuclear cells (PBMCs) cultures and in-vivo using an
imiquimod (IMQ)-induced mouse psoriasis-like skin inflammation model. Fisetin (0-20mM)
treatment significantly inhibited i) viability and interleukin-22 induced proliferation of NHEK,
ii) TPA-induced NHEK and antiCD3/CD28-activated PBMCs production of pro-inflammatory
immune mediators (p < 0.001) and ii) promoted NHEK differentiation. Topical application of
fisetin (1mg/cm2 skin) significantly (p < 0.05) ameliorated IMQ-induced pathological
markers in mice including; i) reduction in ear and skin thickness, ii) inhibition of proliferation,
iii) reduction in infiltrating immune cells, iv) inhibition of angiogenesis and splenic immune
cell infiltrates, (v) modulation of psoriasis-related inflammatory cytokines and chemokines
(p < 0.05, all), and vi) increased the expression of differentiation markers caspase-14, K10,
filaggrin and loricrin and AP-1 factors (JunB and cJun) when compared with IMQ-treated skin.
Our data demonstrate that fisetin promotes differentiation, inhibits proliferation and modu-
lates inflammatory and immune responses and ameliorates psoriasiform lesions in mice.
These results highlight the potential of fisetin in the treatment of psoriasis and potentially
other inflammatory skin diseases.
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Rhodomyrtone suppresses TNF-a and IL-17A-induced keratinocyte
inflammatory responses: A potential therapeutic for psoriasis

J Chorachoo1, S Lambert2, LW Roberts3, S Voravuthikunchai1 and A Johnston3 1 Prince of
Songkhla University, Hay Yai, Songkhla, Thailand, 2 Univ. Mich, Ann Arbor, MI and 3
University of Michigan, Ann Arbor, MI
Psoriasis is a chronic inflammatory skin disease characterized by cytokine-driven epidermal
hyperproliferation and inflammation. There is an ongoing need for discovery of new effective
therapeutics for psoriasis and medicinal plants are potential sources. Rhodomyrtone is a
bioactive plant extract from Rhodomyrtus tomentosa leaves, which has been shown to have
anti-proliferative effects. To determine whether rhodomyrtone has potential for countering
psoriatic skin inflammation we examined its effects on imiquimod (IMQ)-induced skin
inflammation in mice. Rhodomyrtone significantly decreased epidermal hyperplasia
(IMQ+vehicle 74.26�11.38mm vs. IMQ+2.35mg/in2 rhodomyrtone 45.81�6.87mm, n¼9
mice/group, day 15, p < 0.001). Using normal human skin organ cultures treated with TNF-
a+IL-17A to recapitulate the cytokine-driven skin inflammation in psoriasis, we found that
400ng/ml rhodomyrtone significantly decreased DEFB4, IL36G, LCN2, S100A7, and S100A8
mRNA expression (p < 0.0001) as well as HBD-2, IL-36g, and S100A7 protein expression as
assessed immunohistochemically, and significantly decreased HBD-2, IL-36g and S100A7
secretion (p < 0.0001, all). Using RNA-seq of monolayer keratinocytes (KC), rhodomyrtone
inhibited 194 out of 665 KC genes >2-fold induced by TNF-a, a number of which were
confirmed by RT-PCR and ELISA of conditioned media (CXCL1, IL6 and IL8 secretion, p <
0.0001, all). Western blotting revealed that rhodomyrtone inhibited TNF-a-induced ERK,
JNK, p38 and NF-kBp65 phosphorylation, suggesting that rhodomyrtone acts by modulating
MAP kinase and NF-kB signaling pathways. These results suggest that rhodomyrtone may be
useful in preventing or slowing the progression of psoriasis and other inflammatory diseases.
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Nrf2 pathway is implicated in the antioxidant effect of baicalein on
melanocytes of vitiligo patients

S Guo1, J Ma2, B Liu2, T Gao3 and C Li3 1 Department of Dermatology, Xijing Hospital,
Fourth Military Medical University, Xi’an, Shaanxi, China, 2 Department of Dermatology,
Xijing Hospital, Fourth Military Medical University, xi’an, Shaanxi, China and 3 Department
of Dermatology, Xiijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China
Oxidative stress caused by reactive oxygen species (ROS) such as hydrogen peroxide (H2O2),
which accumulates in the epidermis of vitiligo patients, plays a major role in the loss of
melanocytes. Baicalein, as a flavonoid extracted from the Scutellaria baicalensis, has been
showed to have anti-oxidant effect. Therefore, we inferred that baicalein could protect
melanocytes of vitiligo patients (PIG3V) from oxidative stress. In the present study, we
investigated the protective effect and mechanisms of baicalein against H2O2-induced
damage of PIG3V. Initially, baicalein significantly inhibited H2O2-induced cytotoxicity and
apoptosis in PIG3V. Furthermore, nuclear factor E2-related factor 2 (Nrf2), a major antioxi-
dant pathway, was activated by baicalein. We then knocked down the expression of Nrf2 in
PIG3V by lentivirus infection, and found that the protective effect of baicalein on PIG3V
against H2O2 was insignificant after Nrf2 suppression. Additionally, the expression of heme
oxygenase-1(HO-1), one of the target genes of Nrf2, was decreased in Nrf2 knock-down cells.
Furthermore, we found that cells with Nrf2 knock-down were more sensitive to H2O2 and
the cell proliferation was also suppressed. In conclusion, baicalein can protect melanocytes
of vitiligo patients from oxidative stress via Nrf2/HO-1 pathway.
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Sorafenib is a new stimulator for human skin-type mast cell degranulation and
maturation

Y Mizukami1, K Sugawara1 and D Tsuruta2 1 Osaka City University Graduate School of
Medicine, Osaka, Japan and 2 Department of Dermatology, Osaka City University Graduate
School of Medicine, Osaka, Japan
Sorafenib is known as a multi-kinase inhibitor for the treatment of advanced hepatocellular
carcinoma, renal cell carcinoma and thyroid carcinoma by targeting various types of
receptors and signaling molecules, including vascular endothelial growth factor receptors,
platelet-derived growth factor receptor, c-Kit and Raf-1. Although sorafenib treatment is re-
ported as only approved systemic therapy for advanced hepatocellular cancer, it has also been
known to cause diverse cutaneous adverse reactions including hand-foot reaction, facial and
scalp eruptions, alopecia and pruritus. However, the mechanism of these adverse effects has
not been well-investigated. Mast cells (MC)s are reported to be associated with various types
of skin diseases including drug eruption. Here we focused on skin type MC biology by using
human skin organ culture system with sorafenib. As a result, sorafenib significantly activated
MC degranulation and increased both Kit and tryptase positive skin type MC number in situ.
However, sorafenib did not affect MC proliferation and apoptosis. This suggests that, just as
neuropeptides including corticotropin-releasing hormone or endocannabinoid, anandamide
which we have previously reported, sorafenib stimulated MC maturation from resident pre-
cursor cells. Furthermore, sorafenib significantly increased the expression of Akt but not Erk
within Kit positive MCs. Importantly, a PI3K inhibitor, wortmannin abrogated the increased
number of MCs by sorafenib. This suggests that the compensatory upregulation of PI3K-
signaling was induced by the inhibition of MAP kinase signaling by sorafenib.Sorafenib also
significantly upregulated stem cell factor, a well-known MC growth factor expression within
the epidermis of organ cultured skin samples. Our results indicate that sorafenib is a new
activator for human skin type MCs degranulation and maturation, and MCs could be a new
target for treating adverse effects by sorafenib.
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Mechanistic physiological modeling as a tool for enhancing dermatology
research

C Friedrich1, K Kudrycki1, M Weis1, M Reed2, M Pryor1 and R Baillie1 1 Rosa & Co. LLC, San
Carlos, CA and 2 Rosa & Co. LLC, San Carlos, CA
Skin diseases range from benign to life threatening and affect most people at some life stage.
Despite recent advances, many mechanistic details of etiology and pathogenesis remain to be
elucidated and there is a need to increase research efficiency for advancement of new
treatments. Mechanistic physiological modeling can help to meet these needs. Rosa’s Phys-
ioPD� Platforms are graphical, mathematical models that incorporate engineering ap-
proaches and scientific data analysis to clarify physiology and drug interactions. Simulated
experiments can be used to test hypotheses, elucidate the connections between drug action
and physiological outcomes, explore the efficacy, toxicity, and therapeutic dose range, select
the correct drug targets, and the patient target population. When used in conjunction with
preclinical and clinical research, this can provide a rigorous method for advancing derma-
tologic research. With participation from industry clients, we have studied acne, atopic
dermatitis (AD), psoriasis, skin aging, and erythema in over a dozen research projects. For
example, in AD, PhysioPD research was used to clarify mechanisms of action and help
prioritize acquired assets for development. In acne, in sillico research identified sebogenesis
and inflammation as top drivers for acne pathophysiology and demonstrated that only one
compound out of three was likely to be superior to the standard of care. In skin aging, a
sensitivity analysis highlighted hyaluronic acid and other key drivers for improvements in skin
appearance as promising treatment targets. Each research project has elucidated interactions
between skin structure/function and immunology and enabled investigation of hypotheses
linking pathologies to clinical outcome scores, e.g., SCORAD. In the context of dermatology
R&D, mechanistic modeling is an efficient way to increase confidence in a candidate therapy
and enables a focused use of resources.
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Allergen-loaded microneedle patches efficiently induce Treg cells in atopic
dermatitis

C Park1, S Kim2, JU Shin3, J Kim1, Z Sun1 and K Lee1 1 Yonsei University College of Medicine,
Seoul, Seoul-t’ukpyolsi, Republic of Korea, 2 Brain Korea 21 PLUS Project for Medical
Science, Yonsei University College of Medicine, Seoul, Seoul-t’ukpyolsi, Republic of Korea
and 3 Columbia University Medical Center, New York, NY
Regulatory T (Treg) cells are a key player in inducing immune tolerance in atopic dermatitis.
There is no efficient method to develop Treg cells rather than subcutaneous route with
allergen delivery. Recently, new drug delivery system like microneedle patches is used more
conveniently and effectively to deliver drugs into the skin, directly dermis. Therefore, we
developed Dermatophagoides farinae (DF)-loaded hyaluronic acid (HA) microneedle patches
and confirmed the stability and allergenicity. First, we found that 10 mg of DF-loaded HA
microneedle patches successfully delivered allergen into the dermis where MHCII+ antigen
presenting cells captured DF within 1 hour after patch application. In DFesensitized atopic
dermatitis mouse model, 5-week application of 10 mg DF-loaded microneedle patches
reduced Th2 cytokines such as IL-4, IL-13 and significantly induced Foxp3 and IL-10 com-
parable to 100 ug DF subcutaneous delivery although 10 ug DF subcutaneous delivery did
not have any effect on Treg. We also found that 10 mg DF-loaded microneedle patches
induced DF-specific IgG4 significantly compared to 10 ug DF subcutaneous delivery. Taken
together, we found that DF-loaded HA microneedle patches had 10 times more effective
allergen-specific immune tolerance or Treg development than subcutaneous route or epi-
cutaneous patch, through the bypass of 500 Da rule interfering allergen delivery.
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Pericarpium Zanthoxylum extracts alleviate UVB-induced photoaging through
activating AMPK/ mTOR signaling in HaCaT Cells

D Hao, X Jiang and D Du Department of Dermatology, West China Hospital, SiChuan
University, Chengdu, Sichuan, China
The Pericarpium Zanthoxylum (PZs) is a plant mainly grows in Chinese Sichuan region, are
used in traditional Chinese medicine. The main pathways involved in skin aging, mTOR
(mammalian target of rapamycin), which is controlled by the AMPK (adenosine mono-
phosphate activated protein kinase) cascade.The aim of this study was to evaluate the pho-
toprotective effects and antioxidant properties of PZs, and explore its molecular mechanisms
on UVB irradiated HaCaT keratinocytes. The cells were exposed to UVB (40mJ/cm2), after
irradiation these cells incubated with PZs for 6, 24 and 48 hours, after which supernants,
mRNA, DNA and protein samples were taken for analysis. Cell viability was determined by
CCK8 assay; the antioxidant potential was assessed the production of ROS by DCFH-DA
assay. TNF-alpha, IL-6 and IL-8 in supernatants were quantified by ELISA. The mRNA
expressions of inflammation-related genes were evaluated by real time q-PCR. Western
blotting was used to identify functions of AMPK signaling for the expression of AMPK and
mTOR.The results demonstrate that PZs promote cell proliferation in the range of 5w20 ug/ml
, and no significant cytotoxicity until 200 ug/ml (treated for 72h). PZs has a significant anti-
inflammatory activity, while ROS production shown no significant different in each groups.
Furthermore, PZs can stimulate AMPK pathways, as well as suppress mTOR activity, thus
presented the protective capacities against UVB irradiation on HaCaT cells. In addition,
AMPK inhibitor can restrain the anti-inflammatory capabilities of PZs on UVB-induced
HaCaT cells.Taken together, these data suggest that PZs may be useful in the treatment or
prevention of photodamaging, probably acting via lowering the secretion of inflammatory
cytokines and activing of AMPK /mTOR pathway.
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The extract of Deschampsia antarctica (EDA) protects fibroblasts viability
from the effects of environmental oxidants and pollutants

A Ortiz-Espı́n1, A Delgado Rubı́n de Célix2, A Brieva2, A Guerrero2, S González2 and
F Sevilla1 1 CEBAS-CSIC, Murcia, Spain and 2 Industria Farmaceutica Cantabria, Madrid,
Spain
Introduction: Deschampsia Antarctica (DA) is a polyextremophile plant, able to live under
high solar irradiation, salinity and oxygen concentration, low temperature and extreme
dryness, thanks to special protection mechanisms against environmental aggressions. Plants
cultured in a controlled environment outside their natural habitat, since the Antarctic
Continent is subject to strict regulations for its protection, were used in this study. Its aim was
to investigate whether an aqueous extract of the plant (EDA) preserves some of these defensive
properties against common external pollutants.Materials and methods: Primary human
dermal fibroblasts (HDF) were cultured in the presence or absence of EDA for 24 hours, and
subsequently exposed to several environmental pollutants such as oxidants (200 mM
hydrogen peroxide), tobacco smoke (5%) or heavy metals (6 mM chromium (III) and (VI), 3 mM
cadmium (II) and 9 mM sodium arsenite (III)) at different concentrations to decrease cell
viability but avoiding lethality. Cell viability was assessed by crystal violet. Results: Treatment
of primary HDFs with hydrogen peroxide, tobacco smoke, Cr, Cd and as significantly reduced
cell viability to approximately 20-50% compared to control cultures. When cultures were
pretreated for 24 hours with EDA before exposition to environmental pollutants, cell viability
was significantly increased. Conclusions: The aqueous EDA exerts protective effects on cell
viability against the deleteri80.02ous action of several environmental pollutants common in
urban areas. Further studies to deepen our knowledge on the mechanisms promoted by EDA
and involved in cell defense against these agents are warranted.
S124 Journal of Investigative Dermatology (2017), Volume 137
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Efinaconazole 10% or tavaborole 5% penetrate across poly-ureaurethane,
16%: results of in vitro release testing and clinical implications of
onychodystrophy in onychomycosis

D Ward1, C Adigun2, T Vlahovic3, M McClellan4, K Thakker4, R Klein4 and T Elstrom1 1
Cipher Pharmaceuticals US, LLC, Charleston, SC, 2 Dermatology & Laser Center of Chapel
Hill, Chapel Hill, NC, 3 Temple University School of Podiatry, Philadelphia, PA and 4
Tergus Pharma, LLC, Durham, NC
Background: Poly-ureaurethane has been described for treating dry, brittle, and in general,
dystrophic nails. The polymer yields a waterproof, breathable barrier to protect the nail plate.
A barrier that protects but also allows a topical antifungal to permeate its shield is potentially
advantageous. Protection against wetting/drying, fungal reservoirs, and microtrauma, fol-
lowed by the addition of oral or topical antifungals after laboratory fungal confirmation may
optimize outcomes in the treatment of onychomycosis. Methods: A vertical diffusion cell
system was used to evaluate the ability of efinaconazole 10% and tavaborole 5% to penetrate
across poly-ureaurethane 16%. Poly-ureaurethane 16% was applied to a 0.45mm nylon
membrane and allowed to dry. Efinaconazole 10% or tavaborole 5% was then applied, and
samples were pulled from the receptor chamber at various times. Reverse phase chroma-
tography was then used to assess the penetration of each active ingredient. Results: The
flux and permeability of efinaconazole were determined to be 503.9 +/- 31.9 mg/cm2/hr and
14.0 +/- 0.9 nm/sec. The flux and permeability of tavaborole were determined to be 755.5 +/-
290.4 mg/cm2/hr and 42.0 +/- 16.1 nm/sec. Conclusion: Flux values across the nail are
reported to be 1.4 mg/cm2/day for efinaconazole and 204 mg/cm2/day for tavaborole.
These values are substantially lower than the herein flux for both molecules across poly-
ureaurethane 16%, suggesting that poly-ureaurethane 16%, if used prior to efinaconazole or
tavaborole, would not limit either active ingredient to access the nail.
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Repurposing the clinical anti-malarial quinacrine for chaperone-mediated
autophagy (CMA)-directed anti-melanoma intervention

T Steinfass1, S Park1, R Justiniano1, A Hua1 and G Wondrak2 1 College of Pharmacy & UA
Cancer Center, University of Arizona, Tucson, AZ and 2 University of Arizona Cancer
Center, University of Arizona Dept. of Pharmacology, Tucson, AZ
Malignant melanoma causes the majority of patient fatalities attributed to skin cancer, and an
urgent need exists for improved therapeutic interventions. Based on cumulative evidence
indicating that autophagy plays a causative role in malignant melanoma, a compound library
of lysosomotropic FDA-approved anti-malarials was screened for in vitro anti-melanoma
activity. The anti-malarial quinacrine (QU) was identified as a potent apoptogenic inhibitor of
autophagic-lysosomal flux observable in A375 malignant melanoma cells, a finding
confirmed by flow cytometry and immuno-detection of autophagy-related protein markers
(LC3-I/II, SQSTM1/p62, LAMP1). Fluorescence microscopy revealed the rapid lysosomal
uptake of the QU-fluorophore, antagonized by the vacuolar ATPase inhibitor bafilomycin A1.
QU-induced melanoma cell death was substantiated by immuno-detection of specific
apoptotis regulators (p53, p-p53-Ser15, EGR1, MCL1, PUMA, BAX), and similar cytotoxic
effects were observed in BRAF-kinase inhibitor-resistant melanoma cells (A375R). Expression
array analysis identified a number of QU-modulated heat shock response target genes dis-
playing significant downregulation at the mRNA level (HSPA8, DNAJA1), an observation
consistent with the previously identified role of QU as a pharmacological heat shock factor
(HSF1)-inhibitor and inducer of the proteotoxic stress response. QU-induced HSPA8 down-
regulation, a key factor in chaperone-mediated autophagy (CMA), was confirmed by
immuno-detection of lysosomal HSC70 depletion. In a subsequent murine A375 xenograft
model, systemic administration of QU displayed significant anti-melanoma activity associ-
ated with CMA-inhibition and apoptogenicity in tumor tissue. Based on these QU-induced
CMA-suppressive and apoptogenic pharmacodynamic effects achievable at clinically rele-
vant dose regimens, our data suggest that this FDA-approved anti-malarial may serve as a
promising drug candidate for melanoma-directed repurposing.
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Immunohistochemical evaluation of MMP-1, MMP-9, TRPV1, and CD117 in
the granulomatous rosacea compared with the non-granulomatous rosacea

M Jang1, J Jang2, M Yang2, J Kim2 and K Suh2 1 Dept of Derm, Johns Hopkins Univ, Seo-gu,
Pusan-jikhalsi, Republic of Korea and 2 Department of Dermatology, Kosin University
College of Medicine, Seo-gu, Pusan-jikhalsi, Republic of Korea
Granulomatous rosacea (GR) is a variant of rosacea. Ultraviolet radiation (UVR) is considered
to be etiologically related to GR, but its pathogenesis still remains unclear. Although, recent
studies suggested that transient receptor potential vanilloid (TRPV) and mast cells are involved
in the pathogenesis of rosacea, their role in each variants of rosacea such as GR has not been
reported. In this respect, this study was conducted to investigate immunohistochemical
expression of MMP-1, -9, TRPV, and CD117 in the GR compared with the non-granulomatous
rosacea (NGR) and to test the hypothesis that immunohistochemical expressions of GR would
relate with UVR. Biopsy samples were obtained from 11 patients of GR and 11 patients of
NGR. For the analysis, subjects in two groups were age-matched. The sections were stained
using hematoxylin and eosin, and antibodies MMP-1, -9, TRPV, and CD117. And expression
of antibodies was evaluated with a semi-quantitative scale. The expression of MMP-1, -9, and
TRPV was significantly increased in GR lesions compared with NGR lesions (p < 0.05),
especially at the center of granulomas. CD117 expression was increased in GR lesions,
although difference between the two groups was not statistically significant. We suggest that,
in GR lesions, TRPV is associated significantly with granuloma formation as well as MMP-1,
-9 in relation to UVR exposure, and mast cells may play an important role in this process.
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Protection against photo-aging by targeting the transient receptor potential
channel, TRPV1

J Emmetsberger1, S Sanacora2, J Jerome2 and T Mammone3 1 The Estee Lauder Comanies,
Melville, NY, 2 The Estee Lauder Companies, Melville, NY and 3 The Estee Lauder Com-
panies and Clinique Laboratories, Melville, NY
Photo-aging, due to repetitive exposure to solar radiation, is linked to the premature devel-
opment of wrinkles and skin sagging. Solar radiation is composed of a spectrum of electro-
magnetic radiation that is divided into three categories based on wavelength: ultraviolet (UV),
visible, and infrared (IR). It is established that prolonged exposure to UV radiation has
deleterious effects on skin; however, recent evidence suggests that precipitous aging of the
skin is also influenced by IR radiation that comprises w54% of solar radiation. It has been
demonstrated, in vivo that IR-induced heating and UV radiation up-regulate and activate
TRPV1 channels, which has been shown to induce collagen degradation via the up-regulation
of the matrix metalloprotease, MMP-1, contributing to photo-aging. We sought to investigate
if an antagonist of TRPV1, 4-t-butylcyclohexanol, would protect against IR and UV radiation.
To address this, reconstructed human skins were irradiated with IR or UV light once a day for
2 days in the presence or absence of the TRPV1 antagonist. Transepithelial Electrical Resis-
tance (TEER) measurements, immunochemical assays, and histological analysis were used to
determine modifications in skin barrier, cytokine release, and protein expression, respectively.
TEER data revealed that modulating TRPV1 activation markedly improved barrier integrity.
The pro-inflammatory cytokines IL1a, IL6, and IL8, as well as, MMP-1 were significantly
reduced with treatment of the TRPV1 antagonist following UV or IR irradiation. Moreover,
apoptotic death associated with UV exposure was notably reduced with 4-t-butylcyclohex-
anol. This study demonstrates that TRPV1 is a significant contributor to photo-aging,
rendering it as an important target for photo-protection. Here we find that targeting TRPV1
with 4-t-butylcyclohexanol not only has beneficial effects for IR radiation but also effectively
protects against UV-induced damage.
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Epidermal deletion of Glut1 highlights essential roles for glucose metabolism
in wound healing and the response to UVB irradiation

Z Zhang1, Z Zi2, EE Lee2, Y Yue2, T Vandergriff2, E Abel3, R DeBerardinis4 and RC Wang5

1 UT Southwestern, Dallas, TX, 2 University of Texas Southwestern Medical Center,
Dallas, TX, 3 University of Iowa, Iowa City, IA, 4 Children’s Medical Research Institute,
Dallas, TX and 5 University of Texas Southwestern, Dallas, TX
While glucose is the primary energetic and synthetic substrate of cells cultured in vitro, the
metabolic requirements of tissues and organs in vivo is more complex. We investigated the
function of the Glut1 facilitative glucose transporter in the skin, where it is highly expressed.
The conditional deletion of Glut1 in the skin (Glut1-/-) largely abolished glucose transport
but, remarkably, did not affect normal epidermal development or function. However, the
rapid in vitro proliferation of Glut1-/- keratinocytes was markedly impaired. Consistent with
the expected defects in central carbon metabolism, Glut1-/- skin showed significant
impairments in glycolysis, the tricarboxylic acid cycle, nucleotide synthesis, and fatty acid
metabolism. The increased uptake and degradation of specific amino acids and carboxylic
acids allowed for partial compensation of decreased glucose metabolism. Interestingly,
Glut1-/- keratinocytes showed markedly elevated levels of oxidative stress consistent with the
known role of glucose in regenerating reducing equivalents through the pentose phosphate.
While unperturbed skin was phenotypically normal, Glut1-/- skin was more susceptible to
oxidative stress and UVB irradiation. Furthermore, Glut1-/- skin had impaired epidermal
proliferation and wound healing in an excisional wound splinting model. In summary,
glucose uptake and metabolism is selectively essential in the epidermal response to UVB
irradiation and injury. The ability of the epidermis to compensate for the loss of central carbon
metabolism suggests that inhibiting glucose transport could be a therapeutic strategy in skin
diseases characterized by excess keratinocyte proliferation.
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The cytokine expression profile of mycosis fungoides and Sezary Syndrome
cells after psoralen with UVA treatment

W Liszewski1 and R Gniadecki2 1 University of Minnesota, Minneapolis, MN and 2 Uni-
versity of Alberta, Edmonton, Canada
Psoralen with UVA light (PUVA) is a treatment modality for skin-limited mycosis fungoides
(MF). PUVA is also the basis of extracorporeal photopheresis (ECP), which is a treatment for
Sezary Syndrome. The immunology of PUVA treatment is complex, but recently it has been
shown that IL-9 expression increases in MF cells of patients post-PUVA treatment. Given this
finding, we were interested in determining if other cytokines are up or down-regulated
following PUVA in MF and SS cells. To screen for changes in cytokine expression, we used an
MF cell line, MyLa2000, and assessed the expression of 28 cytokines 48 hours after PUVA
exposure using a cytokine PCR array. Four cytokines had a greater than 5-fold increase in
expression after PUVA: IL-1 (14.7 fold-increase), IL-9 (27.9 fold-increase), IL-13 (8.1 fold-
increase), and IL-17A (6.3 fold-increase). We sought to validate these findings with repeat
qPCR at 24 and 48 hours after PUVA in MyLa cells, as well as in SeAx, an SS cell line (n¼3). A
robust up-regulation of both IL-9 and IL-13 was observed 24 and 48 hours after PUVA in both
cell lines. IL-17 expression was down-regulated post-PUVA in SeAx cells, and up or down-
regulation of IL-17 varied between experimental repeats in MyLa cells. Given that IL-1 is well
known to increase after phototherapy, we did not further investigate our initial findings. These
results suggest the immune response modulated by PUVA is complex: IL-9 is a key cytokine of
the Th9 immune response, while IL-13 is an important Th2 cytokine. Additionally, IL-1 can be
a mediator of Th1 and Th17 activity. Ultimately, the coexpression of cytokines that promote
distinct immune responses suggests that PUVA and ECP do not promote a singular immune
response but rather one that is heterogeneous.
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The aryl hydrocarbon receptor (AHR) regulates genomic integrity by affecting
both, nucleotide excision and homologous recombination repair

MMescher1, S Shaik1, M Pollet1, J Krutmann2 and T Haarmann-Stemmann1 1 IUF Düsseldorf,
Düsseldorf, Germany and 2 IUF Düsseldorf, Düsseldorf, Nordrhein-Westfalen, Germany
Chronic exposure to UVB radiation is the most important risk factor for the development of
cutaneous squamous cell carcinoma (SCC). We have previously reported oncogenic functions
of AHR in a classical photocarcinogenesis study. AHR-KOmice developed 50% less SCC than
WT mice, which might be due to the fact that AHR negatively regulates nucleotide excision
repair (NER) in UVB-irradiated keratinocytes (KC). In the present study we characterized the
effects of AHR on DNA repair functions of KC in greater detail. Accordingly, we silenced the
expression of XPC (damage sensor in global genome repair) or CSB (damage sensor in
transcription-coupled repair) in HaCaT KC. Cells were UVB-exposed and subsequently
treated with the AHR antagonist MNF or DMSO. CPD content was assessed 4h later by
southwestern slot blot. Whereas CSB knockdown had no effect on the accelerated removal of
CPD in MNF-exposed KC, the beneficial effect of AHR antagonism was completely abolished
in XPC-silenced KC. Thus, AHR inhibition specifically increases global genome repair. These
results seem somewhat contradictory to our previous notion that AHR inhibition enhances
UVB-induced KC apoptosis. Further analyses revealed an enhanced occurrence of gamma-
H2AX, an established marker of DNA double-strand breaks (DSB), in UVB-exposed MNF- but
not DMSO-treated KC. Subsequent comet assay analyses confirmed an increased formation of
DSB in MNF-treated HaCaT KC 18h after irradiation. Interestingly, this was associated with a
reduced expression of checkpoint kinase-1, which is critically involved in the initiation of
homologous recombination repair of DSB. We hypothesize that AHR inhibition on the one
hand accelerates NER and prevents UVB-induced mutagenesis, but on the other hand
abrogates the proper repair of lethal DSB, which may occur in remaining CPD-positive KC
entering mitosis.
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3D Multi-photon imaging for evaluating the anti-aging efficacy of Paeonia
Albiflora extract on UV-irradiated fibroblasts in a collagen matrix

E Lee1, N Park1, Y Oh1, S Yoo1, H Lee1, J Lee2 and Y Kim2 1 Amorepacific Corporation, R&D
Center, Yongin, Kyonggi-do, Republic of Korea and 2 AMOREPACIFIC, yongin, Kyonggi-do,
Republic of Korea
Changes in dermal fibroblasts and their surrounding collagen matrix under UV irradiation are
important in skin aging. Although many studies have focused on the UV-irradiated dermal
fibroblasts, the photoaging effect of UV irradiation on three-dimensional architecture of
collagen fibrils has been less studied due to a lack of appropriate measurement techniques.
Here, we employed the fibroblast-populated collagen matrix as a 3D model system (10 x 10 x
2 mm3) and the multi-photon imaging technique including second harmonic generation
(SHG) and two-photon excitation fluorescence (TPEF) to visualize collagen fibrils and fluo-
rophore-labeled fibroblasts, respectively. Our results found that collagen fibrils in a collagen
matrix were clearly imaged up to 200 mm in z-depth and the density of collagen fibrils was
significantly decreased by both UVA (2 J/cm2) and UVB (40 mJ/cm2) exposure approximately
85% and 75%, respectively. We further demonstrated that Paeonia albiflora extract (50ppm)
alleviated both UVA- and UVB-induced degradation of collagen by measuring the intensity of
SHG in the boundary area of 20 mm from dermal fibroblast edges. These results suggest that
multi-photon imaging technique can be a promising measurement tool to evaluate anti-aging
efficacy of ingredients on 3D biological environment, especially the UV-irradiated condition,
for cosmetic applications.
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Pollution and sunlight synergistically contribute to skin photodamage

1 2 1
L Marrot , A Dimitrov and J Soeur 1 L’OREAL Advanced Research, Aulnay sous bois,
France and 2 L’OREAL Advanced Research, Aulnay sous Bois, France
Atmospheric pollution is a serious health concern in industrial countries. Particulate matters
(PM) are considered highly deleterious as many carry toxic compounds such as polyaromatic
hydrocarbons (PAHs). Ultrafine particles (less than 100 nm in size) or PAHs might either
penetrate the stratum corneum (particularly of damaged skin) or translocate from lung to
blood circulation and be distributed in living skin. Some PAHs are phototoxic: sun and
pollution might thus synergistically compromise skin health as recent clinical data showed
that pollution accelerates photo-aging. At concentrations generally reported in plasma of
smokers, or inhabitants of polluted cities (few nanomoles per liter), benzopyrene and
indenopyrene (PAHs associated with PM) had only marginal impact in the dark on skin
models such as cultured skin cells or reconstructed epidermis. However, when exposed to
both either of these 2 pollutants and a realistic environmental dose of UVA1 (340-400 nm), a
strong stress occurred, affecting cell survival. This stress was stronger than the one induced by
UVA1 exposure alone. Moreover, even when photo-cytotoxicity was limited, keratinocytes
clonogenicity was impaired, suggesting that epidermal renewal may be compromised. Photo-
oxidative stress from UVA+PAH also affected mitochondrial function (membrane polarization
and ATP production) as well as glutathione (GSH) homeostasis. Among genes controlling
GSH metabolism, SLC7A11, an antiporter in charge of cystine supply, was particularly
overexpressed under such stress. GSH appeared essential in cell protection against “photo-
pollution” stress, since pretreatment of cells by BSO, an inhibitor of GSH biosynthesis,
increased UVA + PAH-induced phototoxicity. Finally, the protection provided by two SPF-15
sunscreen products with different UVA absorption level further underlined the role of UVA1
in the phototoxic process. This data demonstrates that pollution aggravates photo-damage
and requires a specific protection strategy.
S126 Journal of Investigative Dermatology (2017), Volume 137
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Wavelength specific gene expression clustering identified by cap analysis of
gene expression in normal human epidermal melanocytes

H Masuda1, M Kimura2 and A Morita1 1 Department of Geriatric and Environmental
Dermatology, Nagoya City University, Graduate School of Medical Sciences, Aichi, Japan
and 2 USHIO INC., Tokyo, Japan
Recently the phototherapy is widely used for a variety of skin diseases such as psoriasis,
vitilligo and Atopic dermatitis due to its effectiveness. Several studies have been reported the
action spectrum for phototherapy of psoriasis. On the other hand, the wavelength charac-
teristic for phototherapy of vitilligo has not been clarified. Therefore, we investigated about
the difference of gene expression by UVB irradiation in normal human epidermal melanocyte
(NHEM) as a first step to reveal the action spectrum for phototherapy of vitilligo. NHEM cells
were irradiated with monochromatic UVB light (280nm, 290nm, 300nm and 310nm) each
3mJ/cm2 using a multiwavelength irradiation spectral apparatus. After irradiation, the cells
were incubated for 24h and purified RNA was analyzed by the Cap Analysis of Gene
Expression (CAGE) which is one of the transcriptome analysis and can determine compre-
hensively the transcription initiation point. Our findings indicated that 90 gene expression
peaks were identified in 280nm, 64 gene expression peaks were identified in 300nm and 27
gene expression peaks were identified in 310nm including some pseudogenes. These findings
indicate that we might have more efficient phototherapy machine for vitilligo using UV-LED
because it has wavelength selectivity.
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ALA-PDT induced immunogenic apoptotic cells enhanced DC vaccine for skin
squamous cell carcinoma

J Ji1, Z Fan1, X Wang1, L Shi1, H Zhang1, P Wang2, D Yang1, L Zhang1 and X Wang2 1
Shanghai Dermatology Hospital, Shanghai, China and 2 Department of Photomedicine,
Shanghai Dermatology Hospital, Shanghai, China
Dendritic cell (DC) based vaccines have emerged as a promising immunotherapy for cancers.
However, most DC vaccines so far have achieved only limited success in cancer treatment.
Photodynamic therapy (PDT), an established cancer treatment strategy, can cause immuno-
genic apoptosis to induce an effective antitumor immune response. In this study, we devel-
oped a DC-based cancer vaccine using immunogenic apoptotic tumor cells induced by
5-aminolevulinic acid (ALA) mediated PDT. The maturation of DCs induced by PDT-treated
apoptotic cells was evaluated using electron microscopy, FACS, and ELISA. The anti-tumor
immunity of ALA-PDT-DC vaccine was tested with a mouse model. We observed the mat-
urations of DCs potentiated by ALA-PDT treated tumor cells, including morphology matu-
ration (enlargement of dendrites and increase of lysosomes), phenotypic maturation
(upregulation of surface expression of MHC-II, DC80, and CD86), and functional maturation
(enhanced capability to secrete IFN-gamma and IL-12, and to induce T cell proliferation).
Most interestingly, PDT-induced apoptotic tumor cells are more capable of potentiating
maturation of DCs than PDT-treated or freeze/thaw treated necrotic tumor cells. ALA-PDT-DC
vaccine mediated by apoptotic cells provided protection against tumors in mice, far stronger
than that of DC vaccine obtained from freeze/thaw treated tumor cells. Our results indicate
that immunogenic apoptotic tumor cells can be more effective in enhancing a DC-based
cancer vaccine, which could improve the clinical application of PDT-DC vaccines.
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A topically applied antioxidant complex protects skin from the oxidizing
effects of UV irradiation

T Carle, S Burkes-Henderson, G Kalahasti, D Gan and M Hines Mary Kay, Inc., Dallas, TX
Recent publications have estimated that UV exposure is responsible for up to 80% of the
visible signs of facial aging. UV is known to contribute to these effects through multiple
mechanisms including inflammation, DNA damage, and cell apoptosis. In addition, UV ra-
diation generates reactive oxygen species (ROS) in the skin that attack proteins, DNA, RNA,
and lipids mutating their structure and interfering with their functions. Free radicals and the
damaged macromolecules they form induce inflammation and immunological responses that
contribute to the appearance of dull skin, age spots, and wrinkles. Recently the topical
application of cosmetic products containing ingredients with antioxidant functions has been a
popular method to help treat these signs of aging. Here, we identify 3 materials including a
novel encapsulation of resveratrol (ER), oligopeptide-1 (O1) and niacinamide (NIA) that
individually exhibit antioxidant capacity in vitro and as a complex. A cosmetic formulation
containing this complex was applied to the skin of adult men and women over the course of 4
days and evaluated for its effectiveness in protecting the skin against the oxidizing effects of
ultraviolet radiation. Twenty four hours following irradiation, image analysis indicated that
sites treated with this formulation had a statistically significant lower a* (redness) value when
compared with the untreated irradiated site. Biopsies collected from the treated and untreated
sites were analyzed for sunburn cells and general morphology. The number of sunburn cells
in treated sites was not significantly reduced compared to untreated sites however the
morphology grade of the treated sites was significantly lower. These data demonstrate this
complex provides a protective effect against the damaging effects of UV radiation and
oxidative stress on the skin.
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Interleukin-12 deficiency enhances miRNAs destabilization in UVB-induced
skin tumors to exacerbate tumorigenesis: Meta-analysis of miRNAs expression
profiling

R Prasad1, T Singh1 and SK Katiyar2 1 University of Alabama at Birmingham, Birmingham, AL
and 2 University of Alabama at Birmingham, Birmingham VA Medical Center, Birmingham,
AL
Earlier, we and others have shown that IL-12 deficiency promotes photocarcinogenesis in
mice; however, the underlying mechanisms are still unclear. Recently, miRNAs have emerged
as a new class of key regulators involved in cell proliferation, oxidative stress, DNA damage/
repair and epigenetic changes, therefore, considered as advanced biomarkers for recognition
of various malignancies. Despite of their role in various signaling cascades, the role of
miRNAs is not known in IL-12-deficiency mediated higher risk of skin cancer. Here, we report
that IL-12-deficiency enhances miRNAs destabilization, which may have a role in the risk of
skin cancer. To determine the role of miRNAs in IL-12-deficiency mediated skin cancer,
tumors were developed in IL-12 knockout (IL-12 KO) and their wildtype counterparts
following standard photocarcinogenesis protocol. A comprehensive screening analysis of
1200 miRNAs was performed. Our results demonstrate that the expression of 606 miRNAs
was altered in tumors compared to non-UVB exposed control skin. Specifically, 213 miRNAs
were up-regulated (1.5 to 50 folds) in skin tumors from IL-12 KO mice, while 1.5 to 19.0 folds
in wild-type mice. The expression levels of 300 miRNAs were down regulated in the tumors
of IL-12 KO mice (1.5 to 155.0 folds) while 1.5 to 54.0 fold downregulation in wild-type
tumors. Our in silico analysis revealed that IL-12 targets several miRNAs and that regulates
cancer causing signaling involved in angiogenesis, cell proliferation, invasion and epige-
netics. Together, we identified a miRNAs network that may have important contribution in
IL-12-deficiency mediated greater risk of skin cancer. The detailed results of miRNAs
expression profiling in skin tumors may provide new insights on the discovery of potential
biomarkers of photocarcinogenesis, and will help to develop novel chemopreventive strate-
gies for skin cancer.
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Near-infrared radiation induces an anti-inflammatory M2 macrophage
polarization via epigenetic regulation of the mitochondrial citrate synthase
gene

Y Hsin-Su1, Y Sebastian2, L Wei-Ting3, L Shih-Shin3, L Chih-Hung4 and L Jian-He5 1
Department of Dermatology, Kaohsiung Medical University Hospital and College of Medi-
cine, Kaohsiung, Taiwan, 2 Department of Dermatology Kaoshiung Medical University
Hospital and College of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan,
3 Department of Biotechnology, College of Biomedical Science, Kaohsiung Medical
University, Kaohsiung, Taiwan, 4 Department of Dermatology, Kaohsiung Chang Gung
Memorial Hospital and Chang Gung University College of Medicine, Kaohsiung, Kaohsiung,
Taiwan and 5 Graduate Institute of Medical Science, Kaohsiung Medical University,
Kaohsiung, Taiwan
Global warming is caused by infrared (IR) radiation and related heat trapped in the atmo-
sphere. However, little is known about the impact of global warming on human health. In this
study, we investigated the effects of near-IR (NIR) on macrophages. Proteomic analysis
revealed that NIR radiation enhanced the expression of citrate synthase (CS) in THP-1 cell
line. The increased CS protein expression was triggered by NIR-induced histone-3-lysine-4
(H3K4) hypermethylation on the CS gene promoter, but not by heat. NIR-induced CS
expression promoted macrophage M2 polarization. These M2-like macrophages induced
TGF-b1 which was released from CD4+ cells. These mechanistic regulations were validated
in mouse models. Furthermore, NIR irradiation showed significant anti-inflammatory effects,
including decreased redness and swelling, with a higher TGF-b1 and lower pro-inflammatory
cytokine TNF-a level in PMA-induced mouse skin inflammation. These findings provided an
evidence-based impact on human health under climate change. In parallel, NIR may be
beneficial in the development of anti-inflammatory treatments.
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Photodynamic therapy against Pseudomonas aeruginosa

1 2 3 4 2
B Katayama , T Ozawa , M Ishizuka , K Awazu and D Tsuruta 1 Osaka City University
Graduate School of Medicine, Osaka, Japan, 2 Department of Dermatology, Osaka City
University Graduate School of Medicine, Osaka, Japan, 3 SBI Pharmaceuticals Co., Ltd.,
Kobe, Japan and 4 Medical Beam Physics Laboratory Osaka University Graduate School of
Engineering, Osaka, Japan
Photodynamic therapy (PDT) is a treatment that uses a photosensitizer with a particular type
of light and is believed to have potential to be a non-antibiotic treatment for bacterial
infections. Bacteria are either gram-positive bacteria such as MRSA (methicillin-resistant
Staphylococcus aureus) or gram-negative such as Pseudomonas aeruginosa (PA). We have
previously reported that PDT using 5-aminolevulinic acid (ALA) (ALA-PDT) as a photosen-
sitizer and light emitting diode (LED) as a light source showed bactericidal effects against
MRSA. However, it is unknown whether PDTusing ALA shows bactericidal effects against PA.
We investigated the bactericidal effect of PDT using ALA and LED against PA. Firstly, to
determine the optimal concentration of ALA and the optimal dose of LED, various dose of LED
was irradiated against PA treated with various concentrations of ALA and the amount of PA
was measured 24 hours after PDT in vitro. When ALA concentrations of 0.5% and LED dose
of 9.0 J/cm2 were used, PDT showed bactericidal effects against PA. Next, to confirm the
effect of PDT in vivomice were then infected with PA after creating full-thickness skin defects
on its back. ALA was applied on the infected ulcers and LED was irradiated every day for 13
consecutive days along with measurements for the area of the ulcer. The control wounds not
infected with PA healed completely by day 13, whereas the infected wounds only showed
approximately 50% healing over the same time scale. On the other hand, ulcers infected with
PA, which had undergone ALA-PDTwere completely healed by day 13. In conclusion, these
results highlight the potential of ALA-PDT as a new non-antibiotic treatment option for
treating PA infected ulcers.
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Hippocampal abnormalities and HPA axis alteration in UV irradiated mice

1 2 2 3 2
M Han , J Bae , J Ban , C Skin and J Chung 1 Seoul Narional University, Seoul, Seoul-
t’ukpyolsi, Republic of Korea, 2 Seoul National University, Seoul, Seoul-t’ukpyolsi, Republic
of Korea and 3 Seoul National Universiry, Seoul, Seoul-t’ukpyolsi, Republic of Korea
Adult hippocampal neurogenesis is suppressed by stress, aging, glucocorticoid hormones and
drugs abuse. However, it has not been studied whether UV irradiation could affect the hip-
pocampal neurogenesis. In this study, we used the UV irradiated mouse model to illuminate
possible molecular mechanism by which UV exposure affects hippocampal neurogenesis and
synaptogenic factors. We observed that the decrease of number of immature neuron (DCX)
and synaptic plasticity markers (NMDAR2a and PSD-95) in hippocampus by UV irradiation.
Hormonal analysis revealed that plasma level of glucocorticoid hormone (CORT) was
significantly increased in UV irradiated group. Furthermore, we observed central Hypotha-
lamic-pituitary-adrenal (HPA) axis and cutaneous HPA axis activation. Immunohistochemistry
results revealed that glucocoriticoid receptor (GR), the receptor of CORT, was translocated
into nucleus by UV irradiation in hippocampal dentategyrus (DG) region. Moreover, brain-
derived neurotropic factor (BDNF) and phosphorylated-ERK, downstream molecule of BDNF,
were down-regulated in the hippocampus. Taken together, we propose that repeated UV
exposure is one of stressor which can affect hippocampal abnormalities possibly by HPA axis
activation.
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The aryl hydrocarbon receptor (AHR) protects keratinocytes (KC) against the
UVA phototoxicity of 6-formylindolo[3,2-b]carbazole (FICZ), an AHR ligand
formed after UVB irradiation

1 2 3 3 4
K Rolfes , M Nakamura , S Meller , B Homey , J Krutmann and T Haarmann-Stemmann1

1 IUF Düsseldorf, Düsseldorf, Germany, 2 Dept Dermatol, Nagoya City University,
Nagoya, Japan, 3 Dusseldorf University Hospital, Dusseldorf, Nordrhein-Westfalen,
Germany and 4 IUF Düsseldorf, Düsseldorf, Nordrhein-Westfalen, Germany
We have previously shown that in KC (i) absorption of UVB rays by tryptophan leads to the
formation of FICZ, which is a high affinity ligand for AHR, (ii) that the resulting activation of
AHR leads to enhanced expression of pro-inflammatory enzymes, immunosuppression and
anti-apoptosis, and (iii) that AHR inhibition protects skin against these detrimental effects.
Thus, we wondered why AHR is activated upon UVB exposure? A recent study identifying
FICZ as a potent UVA photosensitizer may be part of the answer. Given that FICZ is rapidly
metabolized by AHR-dependent cytochrome P450 (CYP) 1A1, we hypothesized that AHR
can limit FICZ-induced UVA phototoxicity (PT). We found that FICZ concentrations necessary
for UVA PT are w10-fold higher than those required for CYP1A1 expression (and thus AHR
activation), which were in the range of 1 to 10nM. Thus, FICZ at concentrations which
maintain CYP1A1 expression in KC does not cause UVA PT. However, pre-treatment of
HaCaT KC with higher FICZ concentrations caused UVA PT in a dose-dependent manner.
Essentially identical data were obtained when HaCaT KC were first exposed to UVB (to cause
FICZ formation) and then to UVA, indicating the physiological relevance of our findings.
FICZ-induced UVA PT was significantly stronger in AHR-silenced KC, indicating that AHR
may influence intracellular FICZ levels and thus UVA PT. In fact, pre-exposure of AHR-
proficient KC for 20h to the AHR agonist and CYP1A1 inducer b-naphtoflavone completely
prevented FICZ/UVA-induced apoptosis. Our results indicate that UVB-induced AHR acti-
vation at least partially serves to protect skin against accumulation of FICZ and associated
UVA PT.
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High expression of amyloid precursor protein in seborrheic keratosis

1 2
Y Li and H Lu 1 the Affiliated Hospital of Guizhou Medical University, Guiyang, Guizhou,
China and 2 the Affiliated Hospital of Guizhou Medical University, Guiyang, Guizhou,
China
Background: Seborrheic keratosis (SK) is an age-related disease of which the prevalence
increases with advancing age. Amyloid precursor protein (APP) plays an important role in the
senile disease of Alzheimer’s disease (AD) pathogenesis. However, the correlation
between SK pathogenesis and APP remains unclear. Objectives: To determine the mRNA and
protein expression of APP in SK and normal skin across different age groups. Methods: The
mRNA and protein expressions of APP and its key secretase and downstream products (i.e.
b-secretase1 (BACE1) and amyloid-b42 (Ab42)) in the SK lesions and paired adjacent normal
skin tissues were detected by immunohistochemistry (IHC), quantitative real-time PCR (qRT-
PCR) and Western blotting (WB). And the expression of APP was used to assess in normal
epidermis skin samples at different age groups. Results: IHC assay demonstrated that the
protein expression of APP and Ab42 were highly detected in SK, but BACE1 was low. The
results were consistent with IHC by WB and qRT-PCR analysis. In addition, APP expression
was positively correlated with aging in normal epidermis of skin tissues. Conclusions: Our
results suggest that APP, which was highly expression in SK and in normal skin epidermis of
the older, increased the vulnerability of the formation of SK. And these results suggest APP
was a marker of skin aging.
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Opsin expression in human epidermis melanocytes co-cultured with
keratinocytes in vitro

Y Wang1 and H Lu2 1 The Affiliated Hospital of Guizhou Medical University, Guiyang,
Guizhou, China and 2 the Affiliated Hospital of Guizhou Medical University, Guiyang,
Guizhou, China
Background: Opsin is a photosensitive receptor protein belonging to the G protein coupled
transmembrane receptor superfamily (GPCRs) , which is divided into Opsin1 (including
Opsin 1-SW, Opsin 1-MW, Opsin 1-LW), Opsin 2, Opsin 3, Opsin 4, Opsin 5 and plays a
crucial role in visual sensitivity, circadian rhythm and pupilary light reflex. In the past the
research on the opsins mainly fixed attention on the retina, while very little is known about
the localization, distribution and function of opsins in human skin. Objective: To determine
the mRNA and protein expression of opsins in the melanocytes co-cultured with keratinocytes
and those cultured alone. Methods: Suspended epidermis cells were obtained from children
foreskin with two-step enzyme-digestion method and then cultured in M254 medium sup-
plied with human melanocyte growth supplement for three passages. The double-labeled of
immunohistochemistry staining using polyclonal antibody against MelanA and keratin was
used to detect the melanocytes and keratinocytes in the co-culture system. The mRNA and
protein levels of opsins were detected by real-time fluorescent quantitative PCR or western
blot analysis respectively. The opsins mRNA and protein expression in melanocytes
co-cultured with keratinocytes were compared with those in melanocytes cultured alone.
Results: The double-labeled of immunohistochemistry results confirmed the establishment of
co-culture system of human epidermis melanocytes and keratinocyte in vitro. The results of
real-time fluorescence quantitative PCR demonstrated that higher expression of Opsin1-SW,
Opsin2, Opsin3 ,Opsin4 and Opsin5 mRNA were detected in the melanocytes co-cultured
with keratinocytes than those cultured alone. Conclusions: Our results suggest that higher
expression of opsins in the melanocytes co-cultured with keratinocytes may contribute to the
ultraviolet radiation phototransduction in the human epidermal melanin unit.
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Serum Amyloid A1 is induced by UV irradiation and detected by toll-like
receptor 4 to cause skin inflammation

S Han1, J Oh2, C Shin1, H Yoon3, D Lee1 and J Chung4 1 Seoul National University, Seoul,
Republic of Korea, 2 Seoul National University Hospital, Seoul, Seoul-t’ukpyolsi, Republic of
Korea, 3 Seoul National University Boramae Medical Center, Seoul, Republic of Korea and
4 Seoul National University, Seoul, Seoul-t’ukpyolsi, Republic of Korea
Cutaneous inflammation induced by UV irradiation has been well documented clinically.
However, despite many previous efforts, it is not fully understood which molecules mediate
this inflammatory response. Our recent study found that serum amyloid A1 (SAA1) was
increased in UV-irradiated human skin. Since SAA1 has been reported to exert proin-
flammatory effect, this finding implicates SAA1 as a mediator in UV-induced cutaneous
inflammation. Here, we demonstrated that the expression of SAA1 was increased by acute UV
irradiation in mouse skin in vivo. Intradermal injection of recombinant mouse SAA1 caused
inflammation and induced IL-1b and IL-6 in mouse skin in vivo. Correspondingly, treatment
of recombinant human SAA1 (rhSAA1) induced IL-1b, IL-6, and IL-8 in primary normal
human dermal fibroblasts (NHDFs). In addition, knockdown of Toll-like receptor 4 (TLR4) or
blocking of NF-kB signaling pathway attenuated rhSAA1-induced proinflammatory cytokine
expressions in NHDFs. Taken together, our data showed that SAA1 was produced by UV
irradiation and induced inflammation in mouse skin in vivo and that SAA1 induced proin-
flammatory cytokines in NHDFs through TLR4/NF-kB signaling pathway. Therefore, our
results suggest that SAA1 can be a potential mediator for UV irradiation-induced cutaneous
inflammation.
www.jidonline.org S127
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UV stress directs Cockayne Syndrome (CS) B protein to the centrosome to
control a-tubulin acetylation and autophagy

MMajora1, K Sondenheimer1, M Knechten1, I Uthe1, A Schiavi1, N Ventura1 and J Krutmann2

1 IUF, Düsseldorf, Nordrhein-Westfalen, Germany and 2 IUF Düsseldorf, Düsseldorf,
Nordrhein-Westfalen, Germany
The hereditary progeria CS is predominantly caused by mutations in the csb gene. CS has
originally been classified as a DNA repair disorder, but we have previously shown that also
autophagy is dysfunctional in CS and that this autophagic block may be overcome by
treatment with the pan HDAC inhibitor SAHA. Importantly, SAHA, which is a registered drug,
was capable of rescuing the skin phenotype of UV-irradiated CSB-deficient mice. In the
present study we therefore asked how SAHA treatment can improve autophagy in CS. One
essential step in autophagy is acetylation of a-tubulin which is promotes effective fusion of
autophagosomes with lysosomes. We now report that in CS models from three different
species autophagic dysfunction was associated with decreased acetyl-a-tubulin levels, and
that SAHA treatment improved both a-tubulin acetylation and autophagy. Further analysis in
human fibroblasts showed that upon exposure to UV stress, wildtype, but also mutant CSB
protein was recruited to the centrosome where it co-localized with dynein and HDAC6. This
indicates that lack of a-tubulin acetylation in CS is not due to deficient CSB translocation, but
most likely results from the disturbed interaction of CSB with HDAC6, dynein and/or yet to be
defined centrosomal proteins. Accordingly, inhibition of HDAC6 was sufficient to enhance
autophagic flux in CSB-deficient fibroblasts, and this effect critically depended on tubulin
integrity and dynein function. Our results suggest that (i) the CSB protein has an important
function outside of the nucleus, where it regulates autophagy by interacting with centrosomal
proteins to acetylate a-tubulin and that (ii) SAHA treatment works in CS by overcoming
deficient a-tubulin acetylation.
S128 Journal of Investigative Dermatology (2017), Volume 137
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In-vivo evidence that mitochondrial (mt) DNA mutagenesis drives skin aging

1 1 1 1 2
K Sondenheimer , K Aufenvenne , M Majora , M Knechten , F Larcher and J Krutmann3

1 IUF, Düsseldorf, Nordrhein-Westfalen, Germany, 2 CIEMAT, Madrid, Castilla-La
Mancha, Spain and 3 IUF Düsseldorf, Düsseldorf, Nordrhein-Westfalen, Germany
It is well documented that in photoaged human skin dermal fibroblasts carry increased
amounts of UV-inducible deletions of mtDNA such as the common deletion (CD). In order to
assess if this is functionally relevant we have previously generated in vitro skin models based
on skin fibroblasts from Kearns-Sayre-Syndrome (KSS) patients. These cells contain per se, i.e.
without the need for UV irradiation, high amounts of the CD. We have found that in such
models, similar to photoaged skin, expression and bioactivity of MMP-1 was increased and
collagen fibers were degraded. In the present study we assessed the in vivo relevance of this
observation. To this end an in vivo skin humanized mouse model was developed by grafting
fibrin-based skin equivalents, which contained either KSS or control fibroblasts, on immu-
nodeficient nude NMRI mice. We observed that 5 months after engraftment, in comparison to
control grafts, KSS grafts (i) contained significantly increased levels of CD, (ii) showed marked
degradation and rarefication of collagen fibers (Picrosirius red staining and electron micro-
copy) and (iii) an altered gene expression pattern identical to a senescence associated
secretory phenotype (SASP). Accordingly, upregulated genes included MMP-1, VEGF, IL-1
and IL-6, but also genes involved in epidermal barrier integrity. This SASP-like gene
expression pattern was also observed in vitro in cultured KSS fibroblasts and dose-
dependently reduced by treatment of cells with either MitoQ, Mitotempo or Niacinamide, i.e.
strategies which lower mitochondrial respiration and ROS production. These data strongly
support the concept that mtDNA mutagenesis / mt dysfunction in dermal fibroblasts may
cause cellular and structural changes typically found in photoaged skin.
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UVA radiations induce ECM assembly modifications and epidermal
senescence in reconstructed human skin equivalent

G Imparato1, F Urciuolo1, C Casale2, F Rescigno2 and PA Netti2 1 Istituto Italiano di
Tecnologia, Naples, Campania, Italy and 2 University of Naples Federico II, Naples,
Campania, Italy
The penetration of UVA radiation into the skin can initiate detrimental photochemical
reactions able to remodel the ECM by increasing matrix-metalloproteinase, reducing struc-
tural collagen and affecting cell signaling and phenotype. In vitro organotypic skin models
allow to study the early biological events occurring after UV exposure and to investigate the
biological effects of UV radiations. In contrast to the existing skin equivalents that are built on
non-human dermis surrogates, resulting in an incomplete approach to human ECM in vivo,
here we developed a human skin model in which fibroblasts are guided in producing and
assembling their own ECM presenting several of the complex macromolecules that charac-
terize the native dermis. The model proposed recapitulates the complex homeostatic equi-
librium and dynamical reciprocity between the cellular and extra-cellular environment and is
able to mimic the physiological and pathological status of a native tissue. The photoageing
process induced by UVA irradiation has been quantitatively evaluated in terms of tissue
alterations by multiphoton microscopy, histological, immunofluorescence and mechanical
analysis. The results demonstrate, for the first time in vitro, that UVA damage induces
structural modifications in the dermis organization and assembly and a decline of epidermal
germinative potential. Topical and systemic applications of bioactive molecules have been
performed and their effects in ameliorating and repairing from UVA alterations have been
evaluated. Our results strongly demonstrate that the presence of the cell-synthesized ECM
organized in a 3D fashion represented a more suitable system able to mimic in vitro the
native tissue and confirms that in the dermis reside the solution to contrast profound change
in skin structure such as wrinkle and laxicity.
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Effect of UVR and UVR filters in modulating AhR dependent skin immune
responses

SJ Phelan and LA DeLouise University of Rochester, Rochester, NY
Ultraviolet radiation (UVR) is a ubiquitous environmental insult that has immunosuppressive
effects in skin that have been connected to the development of various forms of skin cancer.
This has led to the increasing use of commercial broad spectrum sunscreens, often marketed
to infants particularly in high latitude countries, which contain nanoparticles (NPs) and/or
organic UVR filters. Studies show that some organic filters are hormone disruptors and known
to penetrate skin. We have shown that UVR barrier disrupted skin is more prone to NP
penetration. Hence, understanding if and how UVR filters (NP and organics) may alter skin
immune responses following UVR exposure is an important emerging research area with
significant health implications. Contact hypersensitivity studies have long showed that UVR
skin exposure plays an important role in developing peripheral tolerance to both self and
exogenous substances that topically contact and penetrate skin. UVR skin exposure generates
antigen specific T regulatory (Treg) cells and activation of the aryl hydrocarbon receptor (AhR)
is essential for this process. We hypothesized that dysfunction or alteration of the AhR
signaling pathway by environmental insults (e.g. UVR filters) could skew UVR induced skin
immune responses toward generating proinflammatory effector T cells rather than Tregs
thereby contributing to the development of allergic skin disorders or autoimmune disease. In
fact, there are pathologies such as polymorphic light eruption (PLE) syndrome and cutaneous
lupus erythematosus (CLE), where UVR skin exposure promotes proinflammatory responses.
In this study we investigated the ability of several common UVR filters to affect AhR activity.
We discovered that some can potentiate AhR response to 6-Formylindolo[3,2-b]carbazole
(FICZ), a tryptophan-derived AhR agonist produced in skin following UVR exposure. We
examined the mechanisms of this effect and impact on development of the T cell compart-
ment following skin UVR exposure.
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REDD1 and AKT signaling in UVB-induced apoptosis

RP Feehan and LM Shantz Penn State College of Medicine, Hershey, PA
Ultraviolet B (UVB) radiation, the primary cause of non-melanoma skin cancer (NMSC),
activates the rapamycin-sensitive mammalian target of rapamycin complex 1 (mTORC1) and
the rapamycin-resistant mTORC2. Our lab has demonstrated that UVB-induced mTORC1
activation regulates tumor promotion by controlling proliferation of damaged cells, while
activation of mTORC2 controls tumor initiation by enhancing the survival of damaged cells.
We have also shown that this survival response is regulated in an ATK-dependent manner.
AKT is both upstream of mTORC1 and downstream of mTORC2 and differential phosphor-
ylation of residues Thr308 (by PDK1) and Ser473 (by mTORC2) alters the specificity of AKT
for downstream targets. Phosphorylation at Thr308 is sufficient for AKT to activate the
mTORC1 pathway; however, an additional phosphorylation at Ser473 is required for AKT-
dependent apoptosis. The Regulated in DNA damage and Development 1 (REDD1) protein is
a short-lived stress response protein that is activated by DNA damage and negatively regulates
mTORC1, though the exact mechanism remains unclear. REDD1 has been shown to interact
with protein phosphatase 2A and alter the dephosphorylation of AKT at Thr308 but not
Ser473. However, neither the role of REDD1 nor its relationship to AKT in UVB-induced
apoptosis has been studied. To investigate this question, we used wild-type and REDD1-/-

MEFs, as well as human keratinocytes (HaCaT cells) with REDD1 knockout via CRISPR-CAS9,
and exposed them to an apoptotic dose of UVB. Chemical inhibitors of mTOR signaling were
used to study the relationship of mTOR/AKT to REDD1. The UVB-induced apoptotic response
was analyzed at specific post-UVB time points by immunoblot analysis of apoptotic proteins,
levels of apoptosis were quantified via annexin V/7-AAD FACS analysis. REDD1 loss
increased the activity of mTORC1 but not mTORC2 and sensitized cells to UVB-induced
apoptosis. This was accompanied by an increase in both FAS and cleaved caspase-8,
suggesting an extrinsic apoptosis mechanism. These studies thus add to our understanding of
REDD1 in UVB-induced apoptosis.
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Enhanced skin tumor development in CHOP knockout mice after UVB
exposure involves modulation of multiple survival and apoptotic signaling
pathways

S Anand1 and EV Maytin2 1 Cleveland Clinic, Cleveland, OH and 2 Dermatology and
Biomedical Engineering, Cleveland Clinic, Cleveland, OH
The CCAAT/Enhancer Binding Proteins (C/EBPs) are a family of six (C/EBP a, b, g, d, ε, and z)
leucine zipper transcription factors that control normal functions such as regulation of cell
cycle, metabolism, development and differentiation. Involvement of C/EBPa and C/EBPb has
been described in cancer. Here we report the involvement of one of the newest C/EBP family
members, called CHOP (C/EBP Homologous Protein, also known as C/EBPz, gadd153 or
ddit3) in UV-carcinogenesis. CHOP knockout (KO) mice, along with CHOP heterozygous
(Het) and wild type (WT) mice, were exposed to UVB (progressively increasing doses up to
175 mJ/cm2 UVB, 3 times a week for 20 weeks). At week 25, the number and size of tumors
were significantly higher in CHOP KO than in WT controls. As anticipated, CHOP het mice
showed an intermediate tumor response. To elucidate the short-term events following
UVB exposure that eventually result in the tumor phenotype, mice were exposed to UVB
(100 mJ/cm2) and skin was harvested at different times for analyses by immunohistochemistry
and western blot. CHOP KO epidermis, in response to UVB, showed reduced levels of
apoptosis (TUNEL and Caspase-3 cleavage), enhanced levels of CD44 and mutant p53 pro-
teins, as well as delayed DNA repair (CPD accumulation), decreased ERK1/2 and increased
EGFR and AKT expression and phosphorylation relative to WT epidermis. Also, an overall
increase was observed in the number of hair follicles in unperturbed CHOP KO as compared
to WT skin. The observation of reduced apoptosis, delayed DNA repair, compromised
functions of p53, CD44, AKT, EGFR and ERK1/2 signaling pathways and the increased
presence hair follicles, suggests several candidate mechanisms that may underlie the
enhanced tumor response in CHOP KO mice. Our results suggest that in addition to its well-
established functions in apoptosis and ER stress, CHOP may also play an important role in
skin carcinogenesis involving the regulation of apoptotic and survival pathways.
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Raman spectroscopy analysis of beauty products in search of mercury
compounds

B Moncada1, R Cabrera-Alonso2, K Martinez-Rosales1 and FJ Gonzalez2 1 Hospital Central
“Dr. Ignacio Morones Prieto”, San Luis Potosi, Mexico and 2 UASLP, San Luis Potosi, Mexico
Mercury has been a therapeutic agent used in the past in diseases such as syphilis and to treat
skin hyperpigmentation diseases such as melasma with surprisingly good results. Some
decades ago a universal claim was produced in order to eliminate mercury as a therapeutic
agent due its toxicity, neurological in particular. Nevertheless it has been considered or
suspected that mercury is still being used in cosmetic products to eliminate skin hyper
pigmentation. A mercury toxicity epidemics appeared almost 20 years ago when a topical
cream containing mercury sold in one country was disseminated to a neighbor country and
even into another continent. Thirty samples of commercially available beauty products were
tested, all of them claimed to be effective in removing black spots from the skin. Search for
mercury was performed using a Raman R3000 spectrometer (Ocean Optics Dunedin, FL,
USA) with a diode laser 785 nm with an spectral resolution of 8 cm

ˇ

-1 and an optical power
of 90mW. All measurements were performed at room temperature within a spectral range of
200-1800 cm

ˇ

-1. The instrument was calibrated each day using a Teflon standard. The spectra
were analyzed using Principal Component Analysis (PCA) using a 4% ammoniated mercury
cream as a reference. Results show that some commercial creams share similarities to the
ammoniated mercury reference after Principal Component Analysis was performed. These
results show that Raman spectroscopy and PCA can be used to test the components of creams
in order to assess their safety or their effectiveness.
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Tryptophan photoproduct 6-formylindolo[3,2-b]carbazole, FICZ, inhibits
atopic dermatitis e A clue for photo-effectiveness to aryl hydrocarbon
receptor

M Oda1, H Uchi1, S Morino-Koga2 and M Furue1 1 Department of Dermatology, Graduate
School of Medical Sciences, Kyushu University, Fukuoka, Japan and 2 Research and Clinical
Center for Yusho and Dioxin, Fukuoka, Japan
Chronic eczema such as atopic dermatitis imposes significant socio-ecolo-psychologic bur-
dens on the affected individuals. In addition to conventional topical treatments, phototherapy
is recommended for patients with extensive lesions. Although immunosuppression is believed
to explain its primary effectiveness, the beneficial mechanisms of phototherapy still remain
unsolved. Ultraviolet ray irradiation generates various tryptophan photoproducts including
6-formylindolo [3,2-b] carbazole (FICZ). FICZ is known to work as a potent endogenous
agonist for aryl hydrocarbon receptor (AHR), however, the biological role of FICZ in chronic
eczema is unknown. In this study, we first demonstrated that topical application of FICZ
inhibited the ongoing chronic dermatitis induced by repeated application of mite antigens.
On histology, FICZ significantly reduced the epidermal and dermal thickness as well as the
number of mast cells. To examine the clinical severity of skin lesions, we designated the sum
of the individual scores of ear and dorsum graded as 0 (none), 1 (mild), 2 (moderate) and 3
(severe). The clinical scores of FICZ-treated mice were significantly decreased compared with
those of control mice. FICZ also improved epidermal barrier function as assessed by Trans
epidermal water loss. Notably, FICZ significantly upregulated the gene expression of filaggrin
of cultured keratinocytes in an AHR-dependent manner. These findings highlight the bene-
ficial role of FICZ-AHR in the biological mechanisms of phototherapy and provide a new
strategic basis for developing new drugs for chronic eczema.
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Impact of chronic sun exposure on the elastic fiber network of
African-American and Caucasian skin

A Langton1, S Alessi2, A Chien2, S Kang2, M Sherratt1, C Griffiths1 and RWatson1 1 University
of Manchester, Manchester, United Kingdom and 2 Dermatology, Johns Hopkins Univ,
Baltimore, MD
Extrinsically aged skin predominantly arises due to chronic sun exposure and is exemplified
in white Caucasian skin by deep, coarse wrinkles, mottled hyperpigmentation and loss of
elasticity. Individuals with skin of color (Fitzpatrick phototypes IVeVI) experience a later
onset of the clinical signs of photoaging. In this study immunohistochemistry was to char-
acterize extrinsic skin aging in black African-Americans (phototypes V-VI; 18-30 years, n¼21;
�65 years, n¼18) compared to white Caucasians (phototypes I-III; 18-30 years, n¼10; �65
years, n¼10). Young African-American forearm had a highly convoluted dermal-epidermal
junction (DEJ) but significant flattening was apparent in aged forearm (P < 0.0001). Solar
elastosis was evident in both young and old Caucasian cohorts with disruption to the fibrillin-
rich microfibrils (FRMs) close to the DEJ; the dermis of young and old African-American
forearm contained well-organized tropoelastin-positive fibres and FRMs. However, in aged
African-American skin we observed truncated tropoelastin-positive fibers and a significant
reduction in FRMs compared to young skin (P < 0.0001). This study suggests that differential
aging occurs in response to chronic sun exposure in African-American and Caucasian skin
types; African-American skin displays more subtle changes as a result of sun exposure without
dramatic deterioration to the elastic fiber network as observed in Caucasian photoaging.
Further research into the functional significance and clinical consequences of these differ-
ences is warranted.
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Improvement of the dermal epidermal junction to prevent senile lentigines
formation

M Fréchet1, P Markioli2, J Bliaux2, LValenti2 and J Nicolay1 1 Exsymol S.A.M., Monaco and 2
Sedifa Laboratoire, Monaco
Photoaging of the dermal epidermal junction (DEJ) is characterized by DEJ flattening,
duplication and thinning. These structural changes render the skin more fragile, but also have
important metabolic consequences, as the mesenchymal-epidermal communication is per-
turbed. Senile lentigines formation is one consequence of DEJ alteration. Some melanosomes
“leak” into the dermis, and higher amounts of Keratinocyte Growth Factor (KGF), a powerful
mesenchymal inducer of melanin synthesis, are released into the epidermis. Therefore,
improvement of the DEJ to maintain its barrier function appears as a promising strategy to
prevent aged skin hyperpigmentation. We have previously shown that L-rhamnose associated
with Methylsilanetriol (MTS), a carrier molecule endowed with cytostimulating and con-
nective tissue-structuring properties, improves the DEJ by enhancing the synthesis of con-
stituent-proteins such as laminin 5, perlecan and type IV and VII collagens. Here we show
that preventive topical treatment of human skin explants with the L-rhamnose-MTS associ-
ation (R-S) limits the consequences of ultraviolet B (UVB)-irradiation. Immunofluorescent
staining of collagen IV revealed that UVB strongly reduces the expression of this protein, and
that R-S treatment improves collagen IV expression. Interestingly, R-S also opposes UVB-
induced overexpression of the heparan sulfate-degrading enzyme heparanase. Heparan
sulfate chains degradation within the DEJ promotes hyperpigmentation, and is a characteristic
of senile lentigines. In agreement with these findings, we found that DEJ improvement limits
KGF release into the epidermal compartment, and thus prevents pigmentation increase.
Altogether, these results strongly suggest that the rhamnose derivative R-S may efficiently fight
against aged-induced hyperpigmentation.
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Autophagy regulates ultraviolet radiation-induced inflammation and skin
tumorigenesis

L Qiang, A Sample, C Shea, K Soltani, K Macleod and Y He University of Chicago, Chicago,
IL
Macroautophagy (hereafter autophagy) is a cellular “self-eating” process that is implicated in
many human cancers, where it can act to either promote or suppress tumorigenesis. However,
the role of autophagy in regulation of inflammation during tumorigenesis remains unclear.
Here we show that autophagy is induced in the epidermis by ultraviolet (UV) irradiation
where it promoted UV-induced inflammation and skin tumorigenesis. Autophagy regulated
UV-induced cytokine expression and secretion, and promoted COX-2 expression through
both a CREB-dependent cell autonomous mechanism and an IL-1b-dependent non-cell
autonomous mechanism. Adding PGE2, the main enzymatic product of COX-2, increased
UV-induced skin inflammation and tumorigenesis, reversing the epidermal phenotype in
mice with Atg7 deletion in keratinocytes. Furthermore, autophagy loss led to endoplasmic
reticulum (ER) expansion. Inducing ER stress and inhibiting calcium influx into the ER by
thapsigargin reverses the inflammation and tumorigenesis phenotype in mice with epidermal
Atg7 deletion. Taken together, these findings demonstrate that autophagy is essential for ER
turnover and that autophagy cooperates with UV damage to induce a protumorigenic
inflammatory microenvironment and tumorigenesis, and suggest that targeting epidermal
autophagy can protect against UV-induced inflammation and thus prevent skin tumor-
igenesis.
752

Phosphorylation of XPC regulates XPC’s function in UV-induced DNA damage
repair

P Shah, B Zhao, L Qiang and Y He University of Chicago, Chicago, IL
Nucleotide excision repair (NER) is the most versatile DNA repair system to remove helix-
distorting bulky DNA damage lesions induced by a variety of endogenous and exogenous
chemicals and UV radiation. Defects in NER in humans can lead to the Xeroderma pig-
mentosum (XP) syndrome, characterized by increased risk of carcinogenesis in various
organs. The risk is especially increased manifold at a very young age for non-melanoma and
melanoma skin cancers, the most prevalent cancer in the United States. NER factors,
including xeroderma pigmentosum complementation group C (XPC), have been shown to be
regulated by post-translational modifications such as ubiquitination. Another critical post-
translational modification that determines protein activity is phosphorylation. Modification of
phosphorylation state of NER proteins is likely to control their activity in NER. High
throughput screening studies have identified various phosphorylation sites on XPC. However,
the function of XPC phosphorylation in NER has not yet been explored. Here, we show that
XPC phosphorylation at serine 94 and 892 regulate the NER pathway. Using in vitro cell
culture models, we show that XPC is indeed phosphorylated at serine 94 and 892, and that
XPC phosphorylation is induced by UVB exposure. Moreover, XPC phosphorylation regulates
recruitment of ubiquitinated XPC and its downstream NER factors to the chromatin post-UVB
irradiation. In addition, on evaluating predicted kinases for XPC phosphorylation, we found
that casein kinase II (CK2) promotes NER. Furthermore, CK2 kinase mediates XPC phos-
phorylation at serine 94. Our findings have demonstrated that XPC phosphorylation at serine
94 and 892 regulates DNA damage recognition function of XPC and thus controls
UV-induced DNA damage repair, and identified XPC phosphorylation as a new mechanism
for regulating NER following UV-induced DNA damage.
www.jidonline.org S129
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The role of p62-dependent regulation of COX-2 in UVA response and skin
tumor progression

A Sample, L Qiang, B Zhao and Y He University of Chicago, Chicago, IL
Skin cancer is the most common type of cancer in the US, with an estimated 3.5 million cases
diagnosed each year. Exposure to ultraviolet (UV) radiation, namely UVA (320-400 nm) and
UVB (290-320 nm), is the major risk factor for the development of skin cancer. UVA is 20-fold
more abundant in sunlight than UVB and is the major component of tanning beds. However,
the mechanism of UVA’s contribution to skin cancer remains unclear. We have found that
transcription factor TFEB is activated by UVA to induce adaptor protein p62. p62 is upre-
gulated in many types of cancer, including skin cancer, to promote cell proliferation, inva-
sion, and survival. Using a candidate gene approach, we identified a novel relationship
between p62 and cyclooxygenase-2 (COX-2), a prostaglandin synthase critical for skin cancer
development. COX-2 expression is regulated by p62 in response to UVA, which suggests a
putative function for p62 in UVA-induced skin cancer. Therefore, we hypothesized that p62
transcription is induced by UVA to promote stability of COX-2 and consequently, tumor
progression. We show here that p62 stabilizes COX-2 protein and consequently increases
prostaglandin production in vitro. In vivo, knockdown of p62 significantly slows skin tumor
growth and inhibits metastasis. This project aims to further understand how UVA regulates
p62 through TFEB to ultimately control COX-2 availability, and the functional significance for
skin tumor progression. As both p62 and COX-2 are critical for skin tumor progression,
understanding the link between these proteins will unravel a signaling axis central to skin
cancer progression.
S130 Journal of Investigative Dermatology (2017), Volume 137
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UV-induced 6-4 photoproducts block DNA replication and activate the
ATR-Chk1 DNA damage response pathway

M Kawasumi, K Hung, J Sidorova and P Nghiem University of Washington, Seattle, WA
Ultraviolet (UV) from one hour of sunlight generates 100,000 DNA lesions per skin cell that
are potentially mutagenic, leading to the most prevalent cancers in humans. Understanding
how cells respond to UV-induced DNA lesions could be helpful to selectively kill DNA-
damaged cells and prevent UV-associated skin cancers. UV irradiation simultaneously gen-
erates two major structurally distinct types of DNA lesions: cyclobutane pyrimidine dimers
(CPDs) and 6-4 photoproducts (6-4PPs). It has been difficult to determine the precise
contribution of each lesion type to the DNA damage response pathways that regulate diverse
biological processes including cell cycle checkpoints, DNA repair, mutation incorporation,
and cell death. To generate human cells that carry only CPDs or 6-4PPs, we combined
multiparameter flow cytometry with lesion-specific photolyases that selectively eliminate
either CPDs or 6-4PP using the energy of visible light. Although it has been thought that the
8-fold more abundant CPDs play a key role in DNA damage responses, we found that only
6-4PP lesions activated the ATR-Chk1 DNA damage response pathway. Mechanistically,
6-4PPs, but not CPDs, impeded DNA replication across the genome as revealed by micro-
fluidic-assisted replication track analysis. Furthermore, single-stranded DNA accumulated
preferentially at 6-4PPs during DNA replication, indicating selective and prolonged repli-
cation blockage at 6-4PPs. These findings suggest that 6-4PP, the less abundant type of
UV-induced DNA lesion, is the relevant trigger for replication blockage and activation of the
UV-induced ATR-Chk1 pathway. Importantly, these distinct effects of CPDs and 6-4PPs were
observed in both established human cell lines as well as primary human cells.
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Chemoprevention of ultraviolet-B radiation mediated skin carcinogenesis by
dietary grape powder in SKH-1 hairless mice

CK Singh1, MA Ndiaye1, CA Mintie1, G Chhabra1 and N Ahmad2 1 University of Wisconsin,
Madison, WI and 2 University of Wisconsin & VA Hospital, Madison, WI
Solar ultraviolet (UV) radiation, particularly in the UVB radiation range (290-320 nm) is an
established cause of melanoma and non-melanoma skin cancers. Existing prevention
approaches and therapies have not been fully effective in the management of skin cancer. In
this study, we assessed the efficacy of dietary grape powder (containing resveratrol and other
grape antioxidants, in a natural combination) against UVB-mediated skin tumorigenesis in a
mouse model of non-melanoma skin cancer (SKH-1 hairless mice). Employing a UVB initi-
ation-promotion protocol, mice were subjected to chronic UVB exposure (180 mJ/cm2; twice
weekly, for 28 weeks) while receiving control or grape powder (GP)-fortified AIN-76A diet
(3% and 5% GP, obtained from the California Table Grape Commission). All diets were sugar-
matched to the 5% GP feed. The animals were followed for skin tumorigenesis. We found that
consumption of GP at both doses resulted in a significant inhibition in tumor incidence and
delayed the onset of tumorigenesis. Both doses of GP were well tolerated without any adverse
health effects. Further, the skin cancer chemopreventive effects of grape powder were asso-
ciated with decreased cellular proliferation (Ki67 and PCNA) and oxidative stress (4-HNE), as
well as increased apoptosis (cleavage of caspase-7 and PARP). NRF2, an activator of cellular
antioxidant response, appeared to play a protective role in the survival of tumor cells, as it
was downregulated in GP-treated tumors. Our study suggests that dietary grapes impart
considerable chemopreventive effects against UVB exposure-mediated skin carcinogenesis.
Further epidemiological and clinical studies are required to ascertain the human-relevance of
our study. Our data appears to be relevant to human situations, since the human equivalent
dose for 3% GP is w25 g GP, or w1 serving of fresh grapes, which is easily achievable
through dietary consumption.
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Prevention of uvr induced mmp1 upregulation with mmp1 targeting
self-delivering rnai (sd-rxrna�) compounds may reduce the effects of
skin photoaging

K Holton, M Maxwell, M Byrne, J Cardia and K Bulock RXi Pharmaceuticals, Marlborough,
MA
Solar UVA and UVB irradiation, are the causative factors for sunlight induced skin photo-
aging. Photo-aging results in premature wrinkling, lax skin tone and a leathery texture of the
skin. The matrix metalloproteinase, Collagenase I (MMP1), plays a key role in this phe-
nomenon. Up-regulation of MMP1 results in Collagen 1 degradation, the main component of
the skin’s extra cellular matrix. UVR exposure induces MMP1 overexpression by fibroblasts
and keratinocytes substantially contributing to connective tissue damage resulting in severe
collagen deficiency and skin wrinkling. Additionally, MMP1 overexpression has been asso-
ciated with tumorigenesis and metastasis in many cancer types, including melanoma. For
these reasons, MMP1 is an attractive target for RNAi gene silencing. We have developed an
RNAi compound specifically targeting MMP1. Our proprietary compound, RXI-185, dem-
onstrates potent activity, stability, and reduced immune stimulation. In vitro, this compound is
rapidly and efficiently taken up by primary Human Dermal Fibroblast (NHDF) cells without
the aid of a transfection agent or delivery vehicle. When NHDF cells were exposed to
damaging levels of UVR irradiation, MMP1 mRNA and protein levels are increased 2-3 fold.
Treatment of these cells with RXI-185 reduces MMP1 mRNA and protein expression to near
non-UVR treated levels. Blocking UVR induced MMP1 overexpression may reduce the
physical effects of photo-aging on the skin. Reducing MMP1 over expression may also reduce
the ability of melanoma and other cancers to metastasize and spread. Others have repeatedly
shown, reducing the available collagenase restricts the ability of these cancer cells to
effectively migrate through the Collagen 1 based ECM. The ability of RXI-185 to effect the
migration rates of UVR treated fibroblasts will be further discussed.
757

A possible role for M2 macrophages in preservation of dermal collagen during
UVB exposure

M Sharma and V Werth UPenn, Phila, PA
We previously reported that giving anti-TNFa antibodies (etanercept) to mice blocks UVB
recruitment of neutrophils and macrophages into the dermis, but paradoxically, etanercept
accelerates UVB-induced loss of dermal collagen. To examine an unsuspected role for
neutrophils or macrophages in dermal collagen preservation during UVB exposure, we per-
formed neutrophil depletion and quantification of macrophage subtypes. Of note, M2 mac-
rophages are involved in tissue remodeling in other circumstances and produce TGFb, an
inducer of procollagen. C57BL/6J mice were treated with either murine etanercept (4mg/kg/d)
or an anti-Ly6G-specific monoclonal antibody (400mg/d to deplete neutrophils) for 7 days i.p,
beginning 2 days before UVB exposure. Mice were irradiated with UVB (100 mJ/cm2/d for
5 d) or sham-irradiated. Skin was stained for neutrophils, M2 macrophages, TGFb by IHC,
and collagen fibers using picrosirius red. Under circular polarized light, picrosirius red dif-
ferentiates collagen fibers as red or yellow (mature thick type I fibers) versus green (thin type
III fibers). Our data show that in UVB-irradiated mice red fibers were decreased compared
with sham-irradiated controls. In UVB+etanercept-treated mice, red fibers were markedly
decreased compared to UVB without etanercept (p¼0.001). Neutrophil-depleted UVB-
treated mice showed more red fibers relative to UVB+etanercept-treated mice (p¼0.01) and
were similar to that seen with sham-irradiated mice. We show that blocking TNFa signifi-
cantly inhibited M2 macrophage recruitment and TGFb accumulation in UVB-irradiated
mice (p¼0.01). Neutrophil depletion in UVB-treated mice did not inhibit M2 macrophage
recruitment or TGFb staining relative to UVB alone. In conclusion etanercept inhibits
recruitment of M2 macrophages into skin, as well as TGFb production, coinciding with
decreased mature collagen in the dermis of UVB+etanerceptetreated mice relative to
neutrophil-depleted UVB-treated mice. Future studies will examine the effects of macrophage
depletion on mature collagen in UV-irradiated murine models.
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Protective effects of ROCK Inhibition on Neutrophil NETosis in UVB
induced-skin inflammation

M Liu1, M Sharma2 and V Werth2 1 U Penn, Phil, PA and 2 UPenn, Phila, PA
Ultraviolet B (UVB) is an important trigger of skin inflammation in lupus. Mechanisms linking
UVB to autoimmune inflammation in lupus are not well understood. Neutrophils are the first
leukocytes to be recruited to the site of photodamage, prior to monocytes and lymphocytes.
All of these cell types contribute to local inflammation in photodamaged skin. Neutrophil
NETosis is a newly characterized cell death that releases neutrophil extracellular traps (NETs),
which have been shown to be important in autoimmune inflammation, including lupus. NETs
develop as release of the decondensed nuclear chromatin from a ruptured nuclear envelope.
The underlying mechanisms, however, still remain unclear. Recent studies from our and other
groups indicate the importance of actin cytoskeleton in neutrophil NETosis. Rho kinase
(ROCK) is known to regulate actin-myosin networks. Whether ROCK regulates neutrophil
NETosis and contributes to UVB-induced skin inflammation has not been explored. In this
study we investigated the effects of ROCK inhibition on neutrophil NETosis in UVB-induced
skin inflammation. In vitro, we found that PMA stimulation induced ROCK activation and
F-actin polymerization in human neutrophils. Inhibition of ROCK activation by different
ROCK inhibitors, or interfering F-actin polymerization with cytochalasin D, significantly
alleviated PMA-induced NET formation in vitro in human neutrophils. In vivo, exposure of
female C57BL/6J WT mice to UVB (250 mJ/cm2/day for 5 consecutive days) induced
neutrophil infiltration and NET formation that display IL-17 in the dermis of mouse skin.
Importantly, intraperitoneal application of ROCK inhibitor HA1077 significantly attenuated
skin inflammation and neutrophil NETosis among the infiltrated neutrophils in UVB-exposed
mouse skin. Our preliminary studies demonstrate that ROCK regulates neutrophil NET
release, and confirm the protective role of ROCK inhibition in neutrophil NETosis in vitro and
in vivo. Our findings may provide insights into a novel therapeutic target for treatment of
UVB-induced skin inflammation.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.777&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.778&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.779&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.780&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.781&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.782&domain=pdf


Photobiology | ABSTRACTS
759

Energy-enhancing compounds protect against IR-induced barrier disruption in
reconstructed skin models

V Ionita-Manzatu1, A Khan1, N Ruth1, J Emmetsberger2 and T Mammone3 1 The Estee Lauder
Companies, Melville, NY, 2 The Estee Lauder Comanies, Melville, NY and 3 The Estee
Lauder Companies and Clinique Laboratories, Melville, NY
Recent work has demonstrated that Infrared (IR) radiation can be damaging to human skin
and that the mechanism of damage is potentially induced by alterations in the energy
metabolism. Here, we investigate the protective effects of several energy enhancer materials
against IR-induced damage. Nicotinamide, hexyldecanoyl carnitine, and a mixture
composed of AMP, creatine, and N-acetyl L-carnitine were assessed for their beneficial
properties on maintaining barrier integrity of IR-irradiated reconstructed skins. To address this,
the IR-irradiated skins were pre-treated for 72 hrs and post-treated for 24 hrs with energy
enhancer molecules and Transepithelial Electrical Resistance (TEER) and Transepidermal
Water Loss (TEWL) measurements were utilized to determine modifications in the skin barrier.
Exposure of skins to the physiological dose of 400 J/cm2 of IR radiation compromised skin
barrier, however, treatment with all of the energy-enhancing compounds for 72 hrs prior to IR
radiation reduced the severity of this effect. Post-treatments of 0.5% and 1% nicotinamide or
10% of the energy mixture were able to completely restore skin barrier post-IR irradiation.
Post-treatment with hexyldecanoyl carnitine did not completely restore the barrier, however,
it showed a significant improvement compared to untreated IR-irradiated skin. Reductions in
TEWL resulting from treatments with the energy-enhancing compounds supported the TEER
findings. The positive effects of these energy-enhancing compounds on skin barrier preser-
vation after exposure to IR energy suggest that these compounds act by optimizing cellular
energy, thus supporting the hypothesis that IR radiation affects skin by inducing a shift in
mitochondrial energy production.
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Gasdermin C is induced by ultraviolet and contributes to MMP-1 expression
via activation of ERK and JNK pathways

N Kusumaningrum Seoul National University, Seoul, Seoul-t’ukpyolsi, Republic of Korea
Background: Ultraviolet (UV) irradiation contributes various skin diseases including photo-
aging, cancer and inflammation. UV is known to regulate the expression of a wide variety of
genes including matrix metalloproteinases (MMPs). Gasdermin C (GSDMC) belongs to
Gasdermin family and is known to be expressed in epithelial cells and metastatic melanoma
cells. However, the functions of GSDMC in the skin have not been reported yet. Objective: In
this study, we investigated the regulation of GSDMC expression by UV and the role of
GSDMC in the expressions of various MMPs induced by UV in human skin tissues and human
skin keratinocytes. Methods: Human skin, normal human epidermal keratinocytes (NHEK)
and an immortalized human keratinocyte cell line (HaCaT cell) were irradiated with UV.
Knockdown or overexpression of GSDMC was performed to study the effect of GSDMC.
mRNA and protein levels of many targets were analyzed by quantitative real-time polymerase
chain reaction (qRT-PCR) and Western blotting, respectively. GSDMC expression in human
skin was also analyzed by immunohistochemical staining. Results: UV irradiation increased
GSDMC expression at the mRNA and protein levels in human skin, NHEK and HaCaT cells.
Knockdown of GSDMC reduced the MMP-1 expression and the ERK and JNK activities
induced by UV. Furthermore, overexpression of GSDMC increased the MMP-1 expression
and the activities of ERK and JNK. Conclusion: Our results show that GSDMC is increased by
UV irradiation, which contributes to the increase in MMP-1 expression via activation of ERK
and JNK pathways. Therefore, we suggest that GSDMC plays an important role in UV-induced
MMP-1 expression.
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Development of a novel broad-spectrum sunscreen via bioadhesive
nanoparticle encapsulation of organic UV filters

H Suh, J Lewis, L Fong, K Carlson, J Ramseier, WM Saltzman and M Girardi Yale University,
New Haven, CT
Ultraviolet (UV) radiation exposure is the major environmental risk factor for skin cancer
development, and appropriate use of sunscreen formulations containing organic and/or
inorganic UV filters is suggested to minimize UV exposure and subsequent damage. How-
ever, the efficacy and safety of organic UV filter formulations is limited by epicutaneous
penetration that may increase risks of allergic dermatitis, reactive oxygen species mediated
cellular damage, and filter degradation upon UV exposure. To address these concerns, we
recently demonstrated that encapsulation of UVB filter padimate O in biodegradable, bio-
adhesive nanoparticles (BNP) composed of poly(lactic acid)-hyperbranched polyglycerol
copolymer enhances UV protection while covalently bonding to the stratum corneum pre-
venting skin absorption. To extend these findings, we incorporated non-PABA derivative UVA
and UVB filters avobenzone (AVO) and octocrylene (OCR), respectively, in BNPs to maxi-
mize broad-spectrum UV protection and assist photostability of AVO. To assess the photo-
stabilizing effect of OCR on AVO in BNPs, the drugs were encapsulated in various ratios and
exposed to UV radiation via solar simulator. UV transmittance of the formulation containing
1:3 ratio of AVO to OCR exhibited the best neutral density protection and photo-degradation
profile in vitro. Further analysis showed that 89% of UV absorbance was retained after
irradiation at 800J/m2, and 85% after water-resistance test with stirring at 150rpm for 3hrs.
Erythemogenic properties of BNPs compared to an FDA standard will be further evaluated
through clinical trial. These results indicate that polymeric nanoparticles as vehicles for
organic UV filters may provide a biocompatible solution integral to efficient UV protection,
and suggest pathways for further improvements in current sunscreen formulations through use
of innovative materials.
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Comparative transcriptome analysis in normal human keratinocytes irradiated
with monochromatic UVB wavelength

K Torii1 and A Morita2 1 Department of Geriatric and Environmental Dermatology, Nagoya
City University Graduate School of Medical Sciences, Nagoya, Japan and 2 Department of
Geriatric and Environmental Dermatology, Nagoya City University, Graduate School of
Medical Sciences, Nagoya, Japan
Ultraviolet (UV) radiation has been used to treat a number of diseases, including rickets,
psoriasis, eczema and jaundice. This therapeutic use cannot eliminate the negative side
effects of UV irradiation. Ultraviolet B (UVB) is an effective treatment for many skin diseases.
Traditionally, broadband UVB has been used, but increasingly narrowband UVB photo-
therapy (311-nm) is provided. Several studies indicate that narrowband UVB clears psoriasis
faster and produces longer remissions than broadband UVB. UVB irradiation is absorbed in
the epidermis and superficial dermis by molecules called chromophores, which include
DNA, urocanic acid, keratin, and melanin, so chromophores can be different depending on
wavelength. In order to gain better insight into wavelength characteristics and molecular
mechanism of UVB therapy, we investigated the difference of gene expression each UVB
irradiation (280, 290, 300, 310-nm) in normal human keratinocytes (NHK). We used Cap
Analysis of Gene Expression (CAGE) to acquire global transcriptome alteration among each
wavelength. 11754 genes were annotated based on Ensembl database. For detailed analysis,
we chose genes involved in apoptosis signaling pathway, MAPK signaling pathway, cell cycle
and autophagy signaling pathway. In our analysis, we found that there were wavelength
characteristics in gene expressions among those signaling pathways. These findings indicate
that specific UVB wavelength can be applicable to the therapy for skin diseases like psoriasis,
vitiligo and T-cell lymphoma.
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Truncated XPA protein could not interact with TFIIH but presented mild
clinical manifestations

E Nakano1, M Tusjimoto1, S Takeuchi1, R Ono1, T Masaki1, K Sugasawa2 and C Nishigori3 1
Department of Dermatology, Graduate School of Medicine, Kobe University, Kobe, Japan, 2
Biosignal Research Center, Organization of Advanced Science and Technology, Kobe Uni-
versity, Kobe, Japan and 3 Division of Dermatology, Department of Internal Related, Kobe
University Graduate School of Medicine, Kobe, Japan
Xeroderma pigmentosum (XP) is rare autosomal recessive hereditary disease and patients
show severe hypersensitivity to sunlight resulting in skin cancers and some patients have
neurological symptoms. In Japan, XP complementation group A (XP-A) was most common
and they show severe neurological symptoms, which is the cause of death. Recently, patients
who showed mild clinical manifestation with XP-A have been reported. They had skin
symptoms but minimal or no neurological symptoms. Herein, we report the case of young
Japanese XP-A patient with no neurological symptoms. An 8-years-old female was referred to
our hospital about face erythema after sun exposure. Mild freckling and mild erythema
present in face but no skin cancer has developed and neurological abnormalities were not
presented. Unscheduled DNA synthesis after UV irradiation using fibroblast established from
her skin was 13.06% of normal control. We identified compound heterozygous mutation in
XPA gene, one was IVS3-1G>C mutation, which is Japanese founder mutation. The other was
c.702insT mutation in exon6, which resulting in frameshift and stopped translation at 244
amino acid. The truncated XPA protein could be detected by Western blot and it did not
interact with XPB. DNA repair analysis showed low repair activity but better than severe type
of XP-A. These results suggest truncated XPA protein can repair DNA damage without TFIIH
interaction.
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A novel strategy for topical photochemoprevention: Pharmacological TLR4
antagonism blocks non-melanoma skin cancer

S Dickinson1, K Blohm-Mangone1, N Burkett1, S Tahsin1, P Myrdal2, A Aodah2, J Janda1,
K Saboda1, Z Dong3, A Bode3, E Petricoin4, V Calvert4, C Curiel-Lewandrowski5 and
G Wondrak1 1 University of Arizona Cancer Center, University of Arizona Dept. of
Pharmacology, Tucson, AZ, 2 Dept. of Pharm. Practice and Science, University of Arizona,
Tucson, AZ, 3 The Hormel Institute, University of Minnesota, Austin, MN, 4 Center for
Applied Proteomics and Molec. Med., George Mason University, Manassas, VA and 5
University of Arizona College of Medicine, Tucson, AZ
UV-induced signaling through the AP-1 and NF-kB transcription factors is crucial for the
regulation of inflammation and skin carcinogenesis. Chemically-induced skin carcinogenesis
has recently been shown to depend on Toll-Like Receptor-4 (TLR4) signaling upstream of
AP-1 and NF-kB. We therefore explored TLR4 as a novel target for chemoprevention of UV-
induced NMSC, testing a pharmacological TLR4 inhibitor in murine models of acute and
chronic UV exposure. We selected the clinical TLR4 antagonist resatorvid (TAK-242) based
upon target specificity, potency, and physico-chemical properties. In-vitro and ex-vivo
permeability studies confirmed that resatorvid can be effectively delivered to skin. In
keratinocyte cell culture and SKH-1 mouse epidermis, topical resatorvid blocked acute UV-
induced AP-1 and NF-kB signaling, associated with downregulation of inflammatory medi-
ators and MAP Kinase phosphorylation. Likewise, in a UV-induced skin tumorigenesis model,
topical resatorvid displayed potent photochemopreventive activity, significantly suppressing
tumor area and multiplicity. Strikingly, TLR4 upregulation was observed in the epidermis of
high-risk mice harvested after 14 weeks of chronic UV treatment, a finding consistent with
proteomic analysis of clinical samples displaying TLR4 pathway upregulation during pro-
gression from damaged skin through AK to SCC. Taken together, our data identify TLR4 as a
novel molecular target for topical photochemoprevention of NMSC.
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Molecular phenotyping acral versus non-acral melanoma shows lower
expression of negative immune regulators in acral melanoma

J Lee1, J Kim1, A Kim2, J Jeon2, H Chang2, C Kim2, C Oh2, S Seo2, I Kim2 and JG Krueger1

1 Rockefeller University, New York, NY and 2 Korea University, Seoul, Seoul-t’ukpyolsi,
Republic of Korea
Acral melanoma is of particular interest to understand melanoma pathogenesis, because it is
invasive and treatment-resistant, but not associated with sun exposure. We studied gene
expression profiles of human acral melanoma (n¼10) compared to non-acral melanoma
(n¼21 for array, n¼5 for PCR), paired non-melanoma tissues of the melanoma patients
(n¼11), and acral (n¼7) or non-acral (n¼12) healthy skin from volunteers by utilizing IHC,
RT-PCR, and gene arrays. Hallmark melanoma genes (MLANA, MITF, PRAME, and
MAGEA12) were equivalently enriched in both acral and non-acral melanoma compared to
paired non-melanoma or normal skin. Keratinocyte proliferation marker (KRT16) was higher
in acral melanoma compared to non-acral melanoma or normal skin. T cell and dendritic cell
activation was high both in acral and non-acral melanoma based on expression of CD2, CD3,
CD8, CD86, DC-LAMP, ITK, and JAK3 mRNAs; high interferon pathway activation was also
detected. Importantly, a key molecular distinction was lower expression of negative immune
regulatory genes (FoxP3, FAS, CTLA4, PD-1, PD-1 L1, PD-1 L2, IL-10, P53, CD69) in acral
melanoma compared to non-acral melanoma. Gene set variation analysis also revealed lower
regulatory T cell vs. conventional T cell signature in acral melanoma compared to non-acral
melanoma. We thus hypothesize that negative immune regulators are less activated in the
tumor microenvironment of acral melanoma, suggesting treatment-resistant mechanism of
acral melanoma to immunotherapies targeting negative regulators of T cells.
S132 Journal of Investigative Dermatology (2017), Volume 137
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Exposure to ultraviolet light enhances anti-tumor immunity and response to
immunotherapy in a mouse model of melanoma

W Damsky1, J Wang2, C Perry3, K Meeth4, S Kaech3 and M Bosenberg5 1 Yale School of
Medicine, Departments of Dermatology and Immunobiology, New Haven, CT, 2 Yale
School of Medicine, Department of Dermatology, New Haven, CT, 3 Yale School of Med-
icine, Department of Immunobiology, New Haven, CT, 4 Yale School of Medicine,
Departments of Pathology and Dermatology, New Haven, CT and 5 Departments of
Dermatology and Pathology, New Haven, CT
Some melanoma patients respond to CTLA-4 and/or PD-1/PD-L1 blockade, while many don’t.
The reason(s) for this heterogeneity in response are not clear. It’s been proposed that an
increased number of mutations, presumably by generating neoantigens, is associated with an
improved response to immunotherapy. To better understand the relationship between random
somatic mutations and tumor immunogenicity, we used a mouse model. Syngeneic YUMM
murine melanoma cell lines (based on BrafV600E mutation and Cdkn2a/Pten loss) were UV-
irradiated, then cloned in order to generate derivative lines, termed YUMMER (YUMM
Exposed to Radiation). The resulting UV-mutagenized/non-UV-mutagenized pairs, i.e.
YUMM1.7/YUMMER1.7 could then be implanted subcutaneously into the flanks of mice
resulting in melanoma formation. We found that implantation of 100,000 cells led to mela-
noma formation with YUMM1.7, but either no tumor formation or spontaneous tumor
regression with YUMMER1.7. Spontaneous rejection of YUMMER1.7 could be abrogated with
CD4/CD8+ T cell depletion, a Rag1 deficient background, or with injection of more tumor
cells (�500,000). In contrast to YUMM1.7, melanomas resulting from injection of 500,000
YUMMER1.7 cells respond to treatment with CTLA-4 and/or PD-1/PD-L1 blockade. Frequent
complete and durable regression of established YUMMER1.7 (but not YUMM1.7) melanomas
was observed with treatment. These data suggest that UV exposure improves melanoma
immunogenicity and responsiveness to immunotherapy. The YUMM/YUMMER models may be
useful tools to study mechanisms of melanoma elimination in the setting of immunotherapy.
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Pre-clinical and clinical efficacy of a dermo-cosmetic skin lightening cream in
women suffering from melasma

B Patrick1, N Thérèse2, J Séverine2, L Priscilla2, B Sandrine2, R Ana-Beatris2 and D Hélène3

1 Pierre Fabre Laboratories, Toulouse, Midi-Pyrenees, France, 2 Pierre Fabre Dermo Cos-
métique, Toulouse, France and 3 Centre R&D Pierre Fabre, Toulouse, Midi-Pyrenees, France
Melanin is a bio-pigment, synthesized within melanocytes localised in the basal layer of the
epidermis. The quantity, type and distribution of melanin in keratinocytes are one determinant
of human skin color. Melanin plays a critical role to protect skin from UV but excess melanin
synthesis can lead to hyper-pigmentation disorders like melasma. Therefore, development of
whitening products is of great interest to improve clinical and cosmetic concerns. The aim of
this study was to evaluate the efficacy of a skin lightening cream containing azelaic acid
(12%) and glycolic acid (5.2%) with different approaches: in vitro with a pigmented recon-
structed epidermis, in vitro with human skin explants and a clinical intra individual study. The
results showed a significant visual whitening effect after repeated topical applications on
pigmented reconstructed epidermis and human skin explants with efficient barrier. Clinical
studies included 31 subjects with melasma. The statistical analysis showed a significant
whitening effect at the end of treatment vs the beginning. To conclude, we showed our skin
lightening cream had a significant whitening effect in vitro and in vivo and can be used to
improve melasma. The data suggested also that in vitro preclinical models could be used to
predict clinical pigmentation read-out.
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Role of DELTA-LIKE 3 in proliferation and migration of melanoma

1 2 1
Y Kiniwa , E Ogawa and R Okuyama 1 Shinshu University School of Medicine, Nagano,
Japan and 2 Department of Dermatology, Shinshu University School of Medicine, Nagano,
Japan
Background: Notch signaling pathway is crucial for development and cell differentiation in
various tissues. It is also elucidated to be important in tumorigenesis. There are four Notch
receptors (Notch1w4) and five ligands [Delta-like (DLL) 1/3/4 and Jagged 1/2] in Notch
signaling pathway. Among them, Notch1 has been reported to be oncogenic in melanoma.
However, little is known about importance of the ligands. Objective: In this study, we tried to
determine the role of DLL3 in progression of melanoma. Methods: The expression of Notch
ligands was examined in melanoma and melanocytic nevus by quantitative reverse tran-
scriptase-polymerase chain reaction. To evaluate functions of DLL3 on melanoma, we used
melanoma cell lines (501mel and 624mel). Results: DLL3 was preferentially expressed in
melanoma rather than melanocytic nevus (p¼0.029). HES1 expression was decreased (p <
0.005) by DLL3-knockdown using specific small interference RNA, showing that DLL3
contributes to Notch signaling pathway. DLL3-knockdown decreased cell proliferation (p <
0.005) and migration (p < 0.05). DLL3-knockdown decreased cell proliferation (p < 0.005)
and migration (p < 0.05). DLL3-knockdown led G0/G1 arrest by suppression of cyclin D1,
and suppressed MAPK signaling pathway. On the other hand, DLL3 overexpression increased
cell proliferation and migration.Conclusion: These findings provided insight into the role of
DLL3 in melanoma progression through MAPK activation.
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AP736, a newly developed synthetic compound exerting whitening and
anti-aging dual effect on skin cells

C Lee1, H Baek2, J Hwang1, I Bae3, K Kim1, Y Joo1, Y Kim1, H Shin1, J Lee1, Y Park1 and J Kim4

1 AMOREPACIFIC, yongin, Kyonggi-do, Republic of Korea, 2 AMOREPACIFIC, Yongin,
Kyonggi-do, Republic of Korea, 3 AMOREPACIFIC, yONGIN, Kyonggi-do, Republic of
Korea and 4 Hanyang University, yongin, Kyonggi-do, Republic of Korea
We recently developed the new depigmentation compound, AP736 (5-adamantan-1-yl-N-
(2,4-dihydroxy-benzyl)-2,4-dimethoxy-benzamide), which strongly inhibits melanin synthesis
in melanocytes. To show depigmentary effect, AP736 inhibits the expression of tyrosinase,
tyrosinase-related protein (Tyrp)-1/2, and microphthalmia-associated transcription factor
(MiTF). AP736 also suppresses the activation of cAMP-PKA-CREB upstream signaling
pathway. As another possible mechanism, we have focused on microRNA expression in skin
cells because MicroRNAs (miRNAs) are known to regulate skin biology, including the
pigmentation process in melanocytes. Particularly, miR-125b is a potent inhibitor of steady-
state melanogenesis, and also, down-regulates the expression of matrix metalloproteinase
(MMPs) in several cells. Thus, we have tested whether AP736 induces miR-125b expression to
exert the whitening effect and MMPs inhibition for anti-aging in epidermal skin cells. In the
results, AP736 significantly increased the miR-125b expression in human epidermal mela-
nocytes and keratinocytes. Notably, AP736 scavenged reactive oxygen species and inhibited
the expression of MMP-1 and -3 expression in UVB-stimulated keratinocytes. These results
suggest that AP736 not only has whitening ability but also anti-aging activity in UVB-stim-
ulated human epidermal cells, effects that are attributable, at least in part, to the action of
AP736 as a miR-125b inducer.
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Treatment of vitiligo with topical janus kinase inhibitor ruxolitinib

B Rothstein1, D Joshipura1, A Saraiya1, R Abdat1, H Ashkar1, Y Turkowski1, V Sheth2,
V Huang3, S Chung Au1, C Kachuk1, N Dumont1, AB Gottlieb4 and D Rosmarin1 1 Tufts
Medical Center, Boston, MA, 2 Newton Wellesley Hospital, Newton, MA, 3 Brigham and
Women’s Hospital, Boston, MA and 4 New York Medical College, Valhalla, NY
Vitiligo is an autoimmune disease characterized by a T helper 1 (Th1) cell mediated response
with elevated levels of interferon gamma (IFN-g) found in intralesional skin. Inhibiting IFN-g
or its downstream effectors such as Janus kinases (JAKs) may provide an effective strategy for
vitiligo treatment development. This 20-week open-label proof-of-concept trial assessed the
role of twice daily topical JAK inhibitor ruxolitinib 1.5% cream in 12 adult vitiligo patients.
Vitiligo skin re-pigmentation was determined using Vitiligo Assessment Severity Index (VASI)
scoring. Eight of 11 (72.7%) enrolled patients responded to treatment. After 20 weeks of
topical ruxolitinib treatment, four patients with significant facial involvement (>0.5% BSA of
the face per VASI) at Baseline experienced a 76% improvement in facial VASI scores (95% CI:
53-99%, p¼0.001). A 23% improvement in overall VASI scores (including all affected body
regions) was observed in all enrolled patients at week 20 (95% CI: 4-43%, p¼0.02). Three of
8 patients responded on the body and 1 of 8 patients responded on acral surfaces, corre-
sponding to VASI improvements of 3.6% and 9% (p>0.05), respectively. Adverse events
included erythema, hyperpigmentation, and transient acne. This data adds to the growing
body of evidence that supports targeting IFN-g and its associated chemokines to stimulate
vitiligo re-pigmentation. These findings may invite further investigations into the role of
topical JAK inhibitors in vitiligo that may broaden the landscape of treatment options and our
understanding of vitiligo’s underlying pathogenesis.
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Characterization of exosomes that are involved in serum-stimulated
melanoma cell migration

H Lu1, W Zhang1, B Gallant2, M Clark2, A Madigan2, A Kraus2, E Milone2, G Navarro2 and Y
Wan2 1 Guiyang Med College, Guiyang, Guizhou, China and 2 Providence College,
Providence, RI
Exosomes, that encapsulate various cell signaling components such as CD63, play important
roles in cell proliferation, differentiation, cell-cell communications, and migration. Our
previous studies have shown that melanoma cells are resistant to oxidative stress with un-
tamed mTOR activity and display remarkable metastatic potential. We hypothesized that
exosome generation and release may be involved in melanoma cell migration and mTOR
may be an important mediator. In this study, we first characterized exosome generation and
release by confocal microscopy using one of the exosome markers, CD63. The data showed
that the release of exosomes from melanoma cells WM 266-4 is dynamic and the released
signals are very difficult to capture. However, high-speed centrifugation and ELISA, we were
able to show that exosome generation and release is in a time and cell density dependent
manner. ELISA data further revealed that exosome inhibitor GW4869 remarkably inhibits
serum-induced exosomes release. Interestingly, mTOR inhibitor, Rapamycin, but not
LY294002, PI3K/AKT inhibitor, inhibits exosome release. This data suggests that mTOR may
be involved in exosome generation and release. Our preliminary studies have also indicated
that aberrant Na+ current in melanoma cells leads to intro-cellular calcium surge. In this
study, we found that Ca2+ channel ionophore ionomycin stimulates exsosome releases, while
calcium chelator EGTA inhibits. Finally, we observed that exosome inhibitors GW4869 and
Monensin inhibit melanoma cell migration. Taken all together, our data suggest that modu-
lation of exosome generation may be considered as a novel approach for melanoma clinical
management.
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A BRAF inhibitor and a Toll-like receptor 7 agonist synergistically enhanced
anti-tumor immune responses

K Nakamura1, T Yaguchi2, M Murata3, Y Ota4, Y Kiniwa1, R Okuyama1 and Y Kawakami2

1 Shinshu University School of Medicine, Nagano, Japan, 2 Institute for Advanced
Medical Research, Keio University School of Medicine, Tokyo, Japan, 3 Global Oncology
Office, Sumitomo Dainippon Pharma Co., Ltd., Osaka, Japan and 4 DSP Cancer Institute,
Sumitomo Dainippon Pharma Co., Ltd., Osaka, Japan
For enhancing anti-tumor effects of current immunotherapies including immune check point
blockades, it is important to reverse the caner-induced immunosuppression. We have pre-
viously reported that activated MAPK signaling due to BRAF mutations in human malignant
melanoma (MM) were involved not only in their proliferations but also in the production of
immunosuppressive cytokines. In this study, we evaluated the combination of a BRAF in-
hibitor (Vemurafenib) and a Toll-like receptor (TLR)7 agonist for MM treatment. Vemurafenib
inhibited production of immunosuppressive molecules such as IL-6, IL-8, PGE2 and VEGF
from MM in vitro. Impaired dendritic cell function in human MM-bearing nude mice was
reversed by systemic administration of vemurafenib at the dose which did not affect the tumor
growth. Combination of vemurafenib and the TLR7 agonist synergistically enhanced anti-
tumor effects along with synergistically enhanced DC function to stimulate T cells and NK
cell cytotoxic activity against human MM. Furthermore, in an immune competent syngeneic
mouse model using a BRAF-mutated murine melanoma cell line established from autoch-
thonous transgenic melanoma model mice, combination of vemurafenib and the TLR7
agonist showed synergistic anti-tumor effects accompanied by augmented gp100, a mela-
noma antigen,-specific CD8+ T cell induction. These results suggest that BRAF inhibitor can
reverse melanoma-induced immunosuppression and augment anti-tumor immune responses
stimulated by immunostimulating drugs such as TLR agonists.
773

Chronic inflammation promotes melanoma progression through modulating
the tumor microenvironment - Emerging role of periostin

F Ohno Department of Dermatology, Graduate School of Medical Sciences, Kyushu Uni-
versity, Fukuoka, Japan
It is widely accepted that chronic inflammation initiates and promotes carcinogenesis and
tumor progression in various cell types. However, such a paradigm has not been fully
investigated in melanoma. In this study, we inoculated B16 melanoma cells intradermally into
the normal or inflamed murine back skin. Chronic inflammation was induced by repeated
application of 1% trinitrochlorobenzene every other day for 2 weeks which successfully
provided Th1/Th2-intermingled milieu. In a few weeks after inoculation, tumor size in the
inflamed skin was significantly larger than that in control skin. Although the number of
infiltrated CD3+ T cells was comparable between two groups, significantly more number of
CD163+ M2 macrophages were accumulated in the tumor nests of inflamed skin than those
in control skin. Notably, tumor nests of inflamed skin were surrounded by higher intensity of
periostin compared with those in control skin. In parallel, periostin did promote the tumor
growth of B16 melanoma cells in vitro. These findings suggest that chronic inflammation
plays a critical role in melanoma progression possibly via periostin induction. In clinical
settings, the biologic properties of acral melanomas may be affected by chronic inflammatory
events such as repeated friction, trauma and fungal infection.
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Analysis of repigmentation in a chemical leukoderma using a model mouse

1 2 1 1
T Suzuki , Y Abe , K Okamura and Y Hozumi 1 Department of Dermatology, Yamagata
University Faculty of Medicine, Yamagata, Japan and 2 Department of Dermatology Faculty
of Medicine, Yamagata University, Yamagata, Japan
Background: In 2013, skin depigmentation, which was a kind of chemical vitiligo, was re-
ported in consumers using RhododenolR(RD) -containing cosmetics, which is a naturally
occurring phenolic compound for skin-lightening/whitening cosmetics. Objective: First, we
established a mouse model of RD-induced leukoderma. And, we searched effective therapies
to promote repigmentation in the leukoderma. Methods: Hairless hk14-SCF Tg mice with
melanocytes distributed in the epidermis were used for this study. RD was applied on the
dorsal skin of the mice. Then, immunohistological, and electron microscopic analyses were
performed on biopsy samples taken from these mice. And, we tested some therapies on the
leukoderma of the model mice. Results: Histological examination indicated decrease of
epidermal melanocytes. Electron microscopic analyses revealed double-membrane-walled
structures containing electron-dense material, which might be typical for melanin-containing
autophagosomes and a dilated endoplasmic reticulum (ER), which would indicate ER stress.
After terminating the application of the RD solution, we observed repigmentation of the
depigmented area. We found that UV radiation plus topically applying VitD3 could effec-
tively increase repigmentation. We also detected that some adhesion molecules including E-
cadherin and DDR1 in epidermis might play an important role both in depigmentation and
repigmentation. Furthermore, in white spots, which remained in the repigmented area, there
were similar number of melanocytes to that in repigmented area. The reason why melano-
genesis did not occur in the white spots still remains unknown. Conclusions: UV radiation
plus topically applying VitD3 might be one of good therapies for RD-leukoderma. And, the
newly generated mice will be used as experimental animal models to investigate chemical
vitiligo.
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A basic in-vitro study of a novel therapy for oculocutaneous albinism type 1

A Teramae1, Y Kobayashi2, H Kunimoto3, K Nakajima4, T Suzuki5, D Tsuruta6 and K Fukai7

1 Department of Dermatology, Osaka City Univercity Graduate School of Medicine, Hyogo,
Japan, 2 Same as the first author, Fukushima, Japan, 3 Department of Immunology, Osaka
City University Graduate School of Medicine, Osaka, Japan, 4 Same as the third author,
Osaka, Japan, 5 Department of Dermatology, Yamagata University Faculty of Medicine,
Yamagata, Japan, 6 Department of Dermatology, Osaka City University Graduate School of
Medicine, Osaka, Japan and 7 Same as the first author, Osaka, Japan
Background: Oculocutaneous albinism (OCA) type1 is caused by mutations of the gene
encoding tyrosinase, an enzyme essential for melanogenesis. Some mutant tyrosinases
causing OCA1 have been shown to be retained within the ER during the process of protein
synthesis, a phenomenon known as ER-retention. Recently, it has been shown that chemical
chaperone therapy can be effective for treating ER-retention diseases. Chemical chaperones
bind to misfolded protein enzymes and form stable complexes, which can be transported to
the Golgi apparatus for further processing, which can rescue the catalytic activities of mutant
enzymes. Aim: To study the localization of mutant tyrosinases involved in Japanese OCA1A
and examine the efficacy of chemical chaperone therapy. Method: Mutant tyrosinases causing
Japanese OCA1A were expressed in HeLa cells using lentiviral vector-mediated gene transfer,
and their subcellular localization was investigated by western blotting and immunohisto-
chemical staining. HeLa cells that expressed each mutant tyrosinase were treated with a
chemical compound X and tyrosinase activities were evaluated using the MBTH assay. Re-
sults: All mutant tyrosinases (except H211Y) were localized within the ER. Notably, P431L
mutant tyrosinase showed a significantly increased tyrosinase activity after treatment with a
chemical compound X. Discussion: An in-vivo study utilizing this therapeutic approach with
chemical chaperones is currently underway. Conclusion: This study provides promise that
OCA1 might be treatable with chemical chaperone therapy, at least for OCA1 caused by
certain types of missense tyrosinase mutations.
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SRCAP complex subunit YL1 as a novel epigenetic target in melanoma

J Dong, C Vardabasso and E Bernstein Department of Dermatology, Icahn School of Medicine
at Mount Sinai, New York, NY, New York, NY
Metastatic melanoma is therapeutically challenging, often resistant or refractory to current
targeted and immune therapies. Targeting epigenetic regulators is an advantageous strategy
that most centrally affects aberrant and malignant transcriptional programs. H2A.Z, a histone
H2A variant and one such regulator, is overexpressed in melanoma, with high expression
correlating with decreased patient survival, and promotes melanoma proliferation through
increased transcription of E2F gene targets. Further, H2A.Z-specific chaperone complex SNF2
related CBP activator protein (SRCAP), which replaces nucleosomal H2A with H2A.Z, in-
teracts with H2A.Z-containing nucleosomes in melanoma cells. We aimed to investigate the
role of SRCAP complex in melanoma and elucidate whether its inhibition targets H2A.Z-
mediated oncogenic transcription. Using a short hairpin RNA-based mini-screen of SRCAP
complex members in cell lines, we found that knockdown of the subunit YL1 induced sig-
nificant inhibition of melanoma cell proliferation (p < 0.0001). Further, in gene expression
and patient outcome data from The Cancer Genome Atlas (TCGA), YL1 was overexpressed in
22% of cutaneous melanoma patients and increased expression correlated with decreased
patient survival (p < 0.0001). Mining of available datasets and immunoblot characterization
of benign and malignant tissue corroborated increased levels of YL1 protein and mRNA in
melanoma compared to melanocytes and benign nevi. Importantly, YL1 knockdown in BRAF-
and NRAS-mutant melanoma cell lines revealed decreased H2A.Z levels in chromatin and
cell cycle arrest followed by apoptosis. Our findings suggest YL1 is aberrantly upregulated in
melanoma and is crucial to oncogenic proliferation and progression, likely through H2A.Z-
associated transcriptional mechanisms. This reveals YL1 as a potential novel target in mela-
noma therapeutics.
www.jidonline.org S133
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Pro-apoptotic protein BIM influences PD-L1 expression in melanoma

1 1 1 2 1
N Mukherjee , K Lambert , M Fujita , D Norris and Y Shellman 1 University of Colorado
AMC, SOM, Aurora, CO and 2 Univ of Colorado, Aurora, CO
PD-L1 on melanoma cells can bind to PD-1 on cytotoxic T cells, which inhibits the antitumor
immune response. Immune checkpoint therapy such as PD-1 blockade has shown exciting
results to treat melanoma, but relapse after initial tumor regression still occur. Mechanisms of
relapse are currently unknown. In T cells, the pro-apoptotic BCL-2 family protein BIM is a
downstream signaling molecule of the PD-1 pathway. High levels of BIM in T cells are
associated with clinical benefit in patients with metastatic melanoma treated with antiePD-1
drugs. However, it has not been explored whether the expression of BIM in tumor cells affects
immunotherapy response. We investigate if BIM expression levels in tumor cells influences
PD-L1 expression, a known positive predictive marker for immunotherapy. We used shRNA to
knock-down (KD) or CRISPR/Cas9 genome-editing to knock out (KO) BIM expression in
multiple melanoma cell lines. We examined PD-L1 expression with immunoblot and FACS
analyses. Our data indicate that KD/KO of BIM alone increased the basal level of PD-L1 in
some melanoma lines. Further, PD-L1 is dramatically induced in response to Interferon-g
treatment (24 hrs) in all KD/KO lines tested (P < 0.05). Moreover, we also looked at two
additional biomarkers on tumor cells that independently predict positive response to
immunotherapy: (a) HLA-DR (which facilitates recognition by T-cells) and (b) growth inhi-
bition of tumor cells induced by Interferon-g treatment (by means of cytokine induced
killing). We found that BIM KO/KD increased the basal level of HLA-DR and inhibited cell
viability in a subset of melanoma cell lines. Currently, we are testing the role of BIM in patient
samples which have either responded or relapsed from immunotherapy treatment. Taken
together, data here indicate that BIM in tumor cells significantly modulate factors that in-
fluence immunotherapy response.
S134 Journal of Investigative Dermatology (2017), Volume 137
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Coordinated changes in mitochondrial biogenesis, dynamics and metabolic
tumor suppressor by cryptolepine, an alkaloid, leads to inhibition of melanoma
cells growth

HC Pal1, R Prasad1 and SK Katiyar2 1 University of Alabama at Birmingham, Birmingham, AL
and 2 University of Alabama at Birmingham, Birmingham VA Medical Center, Birmingham,
AL
Dysregulated mitochondrial dynamic/biogenesis has been associated with various patho-
logical conditions including cancers. Here, we assessed the therapeutic effect of cryptole-
pine, a pharmacologically active alkaloid, from the roots of Cryptolepis sanguinolenta, on the
growth and viability of melanoma cells. We found that treatment of different melanoma cell
lines (A375, Hs294t, SK-Mel28 and SK-Mel119) with cryptolepine (1.0, 2.5, 5.0 and 7.5 mM)
for 24 & 48 h significantly (p < 0.001) inhibited the growth of melanoma cells compared to
normal melanocytes. The inhibition of viability of melanoma cells by cryptolepine was
associated with loss of mitochondrial membrane potential, depletion of ATP, and disruption of
mitochondrial dynamics. It includes the reduced protein expression of Mfn1, Mfn2, Opa1 and
phosphorylation of Drp1, which are the central regulators of mitochondrial fusion and fission
process. Reduction of ATP and mitochondrial mass was associated with activation of meta-
bolic tumor suppressor AMPKa1/2-LKB1, and reduction of mTOR signaling. Additionally,
cryptolepine-induced decreased expression of SDH-A (a nuclear genome encoded protein)
and COX-I (a mitochondrial genome encoded protein) demonstrated that cryptolepine
treatment reduced mitochondrial biogenesis. Further investigation revealed that the protein
expressions of c-Myc, SIRT1 and PGC-1a that are considered as central regulators of mito-
chondrial biogenesis were also markedly decreased after cryptolepine treatment. Moreover,
cryptolepine treatment (10mg/Kg b. wt., i.p.) to A375 xenograft bearing nude mice resulted in
significant inhibition of tumor growth that was associated with disruption of mitochondrial
dynamics and reduction in mitochondrial biogenesis. Our findings on melanoma with
cryptolepine suggest that mitochondria-based strategies may help to prevent melanoma in
humans.
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SOX4 enables oncogenic survival signals by promoting glycolysis through AKT
activation in melanoma

D Wei1, X Xinyuan2, S Li3, M Jingjing1, T Gao1 and C Li1 1 Department of Dermatology,
Xiijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China, 2 Department of
Biochemistry and Molecular Biology, Fourth Military Medical University, Xi‘an, Shaanxi,
China and 3 Department of Dermatology, Xiijing Hospital, Fourth Military Medical Uni-
versity, Xi’an, Shaanxi, China
The sex-determining region Y-related high-mobility-group box transcription factor 4 (SOX4)
plays a fundamental role during embryogenesis and controls cell fate and differentiation.
Recently, it has been reported that SOX4 is highly relevant for malignant development and
survival. However, the distinct functions and downstream targets of SOX4 in melanoma
remain imperfectly clear. In this study, we initially found an elevated SOX4 expression in
melanoma. Knockdown of SOX4 not only increased cellular apoptosis but also induced cell
cycle arrest, and consequently reduced proliferation in melanoma cells. Moreover, we
identified that dysregulation of SOX4 affects glucose uptake and lactate production, rewiring
glucose metabolism. It was further validated that SOX4 accelerated glycolysis by regulating
expression of GLUT1, HK2 and LDHA at the transcriptional level, and subsequently pro-
moting melanoma cell proliferation. Mechanistically, the dysregulation of key glycolytic
enzymes controlled by SOX4 is accompanied by activation of AKT pathway, a well-known
signaling in energetic metabolism. In conclusion, our study demonstrates an oncogenic role
of SOX4 in melanoma cell proliferation through AKT-mediated glycolysis in tumor meta-
bolism and highlights its potentiality as a therapeutic target in melanoma management.
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UVB and Poly(I:C) induce PAR-2 and enhance melanosome uptake by normal
human epidermal keratinocytes though TLR3 signaling pathway

S Koike1, K Yamasaki2, T Yamauchi1 and S Aiba3 1 Tohoku University Graduate School of
Medicine, Sendai, Japan, 2 Department of Dermatology, Tohoku University, Sendai, Japan
and 3 Department of Dermatology Tohoku University Graduate School of Medicine, Sendai,
Japan
Innate immune stimuli restlessly influence epidermis where human keratinocytes and me-
lanocytes reside. We have examined effects of innate immunity and observed that TLR3
agonist poly(I:C) increased melanin release from melanocytes through increasing Rab27A
expression and cell peripheral accumulation, which facilitate melanosome transportation to
cell membrane of melanocytes. To further explorer machineries involved in melanosome
transfer by innate immunity, we examined the effect of innate immune stimuli on keratino-
cytes functions involving melanosome transfer. Since protease-activated receptor-2 (PAR-2) is
known to regulate human keratinocyte phagocytosis, we examined PAR-2 expression in
keratinocytes stimulated by the panel of TLR 1-9 agonists. TLR3 agonist Poly(I:C) but not other
TLR agonists, increased PAR-2 mRNA expression. In line with the previous observation that
UVB inducing TLR3 signaling cascades by forming fragmentation of noncoding RNA in
keratinocytes, we observed UVB-irradiation (15 mJ/cm2) increased PAR-2 level as well as
Poly(I:C). To examine if keratinocyte enhance melanosome uptake by TLR agonists and UVB,
we isolated melanosome from normal human melanocytes and added the isolated melano-
some to the keratinocytes pre-treated with TLR agonists or UVB irradiation. Keratinocytes
stimulated by Poly(I:C) and UVB, but not other TLR agonists, increased uptake of isolated
melanosomes. SiRNA against TLR3 inhibited the PAR-2 mRNA expression and melanosome
uptake induced by UVB and Poly(I:C). These results suggest that UVB and Poly(I:C) induce
PAR-2 expression and increase melanosome uptake by keratinocytes through TLR3 signaling
pathway. Thus innate immune stimuli modulate the pigmentation process in skin by affecting
both melanocytes and keratinocytes functions.
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Melanoma subtypes demonstrate distinct PD-L1 expression profiles

GJ Kaunitz1, T Cottrell1, M Lilo1, J Esandrio1, S Berry1, H Xu1, A Ogurtsova1, MR Gersten-
blith2, CL Thompson2, JD Cuda1, EJ Lipson1 and JM Taube1 1 Johns Hopkins School of
Medicine, Baltimore, MD and 2 Case Western Reserve School of Medicine, Cleveland, OH
PD-L1 expression is recognized as both a prognostic and predictive biomarker in patients
with cutaneous melanoma, a finding closely related to its adaptive (IFN-g-mediated) mech-
anism of expression. Although approximately 37% of cutaneous melanomas express PD-L1,
PD-L1 expression patterns and prevalence in the more rare melanoma subtypes are not well
understood. Immunohistochemistry for PD-L1 and CD8 was performed on 200 formalin-fixed
paraffin-embedded specimens from patients with mucosal (n¼36), acral (n¼16), uveal
(n¼103), and chronic sun-damaged (CSD) (n¼45) melanomas. CD8+ tumor infiltrating
lymphocytes (TIL) were characterized as mild, moderate, or severe, and their geographic
association with PD-L1 expression was noted. Lymphoid aggregates, the presence of a spindle
cell morphology, and the relationship of these features with PD-L1 expression were also
assessed. PD-L1 expression was observed in 44% of mucosal melanomas, 31% of acral
melanomas, 10% of uveal melanomas, and 62% of CSD melanomas. In each subtype, PD-L1
expression correlated with a moderate or severe grade of CD8+ TIL (all, p < 0.003), sup-
porting an adaptive mechanism of expression induced during the host antitumor response.
The tumor microenvironments observed in CSD melanomas segregated by whether they were
the “pure” desmoplastic subtype, i.e. very low levels of PD-L1 expression on tumor cells,
while other CSD melanomas expressed the highest levels of PD-L1 observed. Across all
subtypes studied, PD-L1 expression was not related to the presence of lymphoid aggregates
(all, p>0.05). PD-L1+ cases with spindle cell morphology demonstrated higher levels of PD-
L1 than those with a nested phenotype (p < 0.0001). Our findings may underpin the reported
clinical response rates for anti-PD-1 monotherapy, which vary by subtype. Our results also
support the development of combinatorial therapies, particularly for PD-L1-poor melanoma
subtypes.
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Inhibition of chromosome region maintenance 1 (CRM1) prevents melanoma
drug resistance to BRAFi+MEKi by suppressing histone deacetylase 3
(HDAC3)-mediated cell cycle arrest

X Wang1, Q Yan2, J Liu3, H Mannam4 and A Paller5 1 Northwestern University Medical
School, Chicago, IL, 2 Dalian Medical University, Dalian, China, 3 Dalian Medical
University, 1st Affiliated Hospital, Oncology, Dalian, China, 4 Northwestern University
Medical School, Chicago, IL and 5 Northwestern University, Chicago, IL
The combined targeting of BRAFV600E and MEK has led to response in 80% of metastatic
melanoma patients with BRAFV600E mutations, but acquired drug resistance develops
rapidly in almost all patients. To overcome the drug resistance and reduce metastatic mela-
noma-related mortality, new targets for effective therapy are needed. Chromosome region
maintenance 1 (CRM1), a central nuclear export protein, mediates nuclear export of multiple
molecules related to cell proliferation and survival, including histone deacetylase 3 (HDAC3).
We hypothesized that inhibition of CRM1 triggers cell apoptosis in drug-resistant melanoma
cells through HDAC3-mediated suppression of the expression of survivin and cyclins. Using
flow cytometry, qRT-PCR, Western blot, WST and ELISA, we observed that the expression of
both CRM1 and cytoplasmic HDAC3 was increased 3.1-6.8-fold in drug-resistant melanoma
cells when compared to the drug-naı̈ve cells. Disrupting HDAC3 by small molecule inhibitors
(MS-275, YC-5-164, -165 and -169), HDAC3 siRNA, or HDAC3 shRNA diminished the
increased cell survival and proliferation associated with CRM1-induced drug resistance.
Similarly, inhibition of CRM1 reduced the HDAC3-mediated effects related to drug resistance.
Inhibition of either CRM1 or HDAC3 decreased gene expression of survivin by 3.2-5.8 fold,
cyclin D by 2.2-3.8-fold, and cyclin E by 3.2-4.5-fold. Protein expression was concomitantly
decreased by 6.1-7.8-fold, 4.5-7.2-fold and 8.3-9.6-fold from both lower gene expression and
reduced protein stability. These results emphasize the critical role of CRM1 and HDAC3 in
modulating resistance to BRAFi/MEKi therapy and suggest the addition of inhibition of CRM1
or HDAC3 for BRAFi/MEKi-resistant metastatic melanomas.
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CXCL5 and neutrophils determine metastatic routes in cutaneous melanoma

A Forsthuber, K Lipp and R Loewe Department of Dermatology, Medical University of
Vienna, Austria, Wien, Austria
CXCR2 ligands are prominently expressed in various types of cancer and were found to in-
fluence angiogenesis, tumor growth and metastasis. Previously, we could show that expres-
sion of CXCL5, a CXCR2 ligand, increases with melanoma disease progression. Additionally,
expression data of various publicly available datasets of human melanoma samples showed
that CXCL5 expression correlates with the expression of a previously defined neutrophil gene
signature. Neutrophils have recently gained more attention in tumor biology because of their
newly discovered plasticity to acquire pro- and antitumoral phenotypes.

To investigate the role of CXCL5 and tumor associated neutrophils (TANs) in a syngeneic
mouse melanoma model, we transplanted murine CXCL5-overexpressing and control B16F1
and HCmel12 melanoma cells into BL/6 mice intradermally. CXCL5 overexpression was
followed by strong intratumoral neutrophil infiltration and resulted in higher frequencies of
lymph node metastasis in B16F1-CXCL5 and HCmel12-CXCL5 melanomas compared to the
respective controls. Additionally, CXCL5-overexpressing melanomas showed reduced extent
of lung metastasis. Analysis of intra- and peritumoral lymph and blood vessel densities
reveiled no differences between CXCL5-overexpressing and control tumors. Therefore,
CXCL5 and its recruited neutrophils seem to influence the metastatic behaviour directly. Flow
cytometry of TANs compared to neutrophils isolated from other tissues, revealed a distinct
phenotype with high expression of PD-L1, CCR5 and CXCR4 and low expression of the
activation markers ICAM-1 and CD62L. PD-L1 expression on neutrophils is an important
regulator for tumor immunity and we could show that peritumoral Poly(I:C) treatment sup-
pressed the T-cell mediated antitumoral effects. The exact mechanism how CXCL5 attracted
TANs modify the metastatic route still remains to be elucidated.
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Effect of BET inhibition on melanoma infiltrating T cells and response to
checkpoint blockade

N Nikbakht, D Erkes and AE Aplin Thomas Jefferson University, Philadelphia, PA
Inhibitors targeting Bromodomain and Extra Terminal domain (BET) proteins impede tumor
progression in several cancers including in vitro and in vivo models of melanoma. While it is
reported that BET inhibitors influence immune responses in various contexts, whether these
compounds influence anti-tumor immune responses in melanoma is unclear. We examined
the impact of the BET inhibitor PLX51107 on frequencies of tumor infiltrating leukocytes and
tumor growth in immune competent mice following transplantation of a BRAFv600E, PTENnull,
CDKN2Anull mouse melanoma line. PLX51107 impaired melanoma tumor growth in vivo but
overtime resistance to treatment developed. In BET inhibitor responsive tumors, frequencies
of FoxP3+ CD4+ regulatory T cells (p¼0.001) and the ratio of regulatory to CD8+ T cells
(p¼0.01) decreased while frequencies of CD8+ T cells (p¼0.34) did not significantly change.
These results suggest that BET inhibition dampens regulatory T cell function in melanoma.
Given the impact of PLX51107 on regulatory T cells, we hypothesized that BET inhibition
would synergize with checkpoint blocking agents known to target effector CD8+ T cells.
Consistent with this, we found that combining PD1-PDL1 blockade with BET inhibition
abrogated tumor growth more effectively than either agent alone. Overall our findings pro-
vide novel evidence that BET inhibition promotes anti-melanoma T cell immune responses
and enhances effectiveness of PD1-PDL1 blockade. These results serve as rationale for
development of effective combination treatments for melanoma.
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Predictors of ulceration in melanoma

1 2
S Murali and M Berwick 1 Univeristy of New Mexico School of Medicine, Albuquerque,
NM and 2 University of New Mexico, Albuquerque, NM
Every year, melanoma causes nearly 10,000 deaths in the United States yet alarmingly most
cases can be preventable (U.S. Department of Health and Human Services, 2013). Ulceration
has been identified as a poor prognostic factor for melanoma and is associated with
decreased survival time. This study aims to identify risk factors and host factors associated
with ulceration. We used the GEM study, a population-based study of 3,579 individuals to
evaluate ulcerated tumors and associated risk factor. After evaluating demographic, pheno-
typic, histological, behavioral, and clinical variables in relation to ulceration, there were
significant correlations between ulceration and Breslow thickness (P < 0.0001), nodular
histology (P < 0.0001), the presence of mitosis (P < 0.0001), solar elastosis (P¼0.01), and
subjects who tan poorly (P¼0.03). We found no associations between any measures of sun
exposure and ulceration. As an individual’s ability to tan and the development solar elastosis
are significantly associated with ulceration, it may be that genetic factors influence the
development of ulcerated melanoma and should be further explored.
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Quantitative visualization of immune infiltrates by multispectral imaging as
predictive biomarkers in melanoma

D Jazwinska, R Pérez-Lorenzo, R Gartrell, R Clynes, Y Saenger and AM Christiano Columbia
University, New York, NY
The incidence of melanoma has more than doubled in the last three decades and only a few
limited therapeutic strategies for advanced disease exist. There is a clear urgency to identify
biomarkers as predictors of tumor progression and response to therapy. Quantitative immu-
nohistochemistry is useful for these purposes, and since multiplex imaging methods are more
informative for prediction and the study of the mechanisms involved in the responses to
therapy than the single marker immunohistochemistry approach, here we optimized a mul-
tispectral immunohistochemistry platform (Vectra, PerkinElmer) with a panel including CD3,
CD4, CD8, CD137, PD-1, and F4/80 to quantitatively analyze the immune infiltrate in the
B16 mouse melanoma model. We found that treatment with anti-TRP-1 antibodies increased
the infiltrates of CD3+CD8+ cells within subcutaneous tumors. Interestingly, we observed an
increased expression of CD137 (4-1BB) and PD-1 in these infiltrates. In addition, this positive
response correlated with an increased in macrophages (F4/80+ cells) in close interaction with
CD8+ cells and the tumor. Our data is consistent with the previously described vaccinal effect
of antitumor antibodies in cancer therapy, in which both the innate and adaptive branches of
the immune response are involved. This biomarker profile may be used for the understanding
of effector or suppressor immune environments in melanoma models during disease devel-
opment and progression. Furthermore, if substantiated they could form a basis for developing
predictive quantitative biomarkers of responses to therapy in melanoma in humans.
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Periocular dark circles: correlates of subjective and objective grading do not
fully overlap

H Lim1, AH Fischer2, S Sung1, M Jang3, J Qi1, S Alessi4, S Kang4 and A Chien4 1 Dept of
Derm, Johns Hopkins Univ, Baltimore, MD, 2 Johns Hopkins Univ, Baltimore, MD, 3 Dept
of Derm, Johns Hopkins Univ, Seo-gu, Pusan-jikhalsi, Republic of Korea and 4 Dermatology,
Johns Hopkins Univ, Baltimore, MD
Periocular dark circles (PDC) are a common cosmetic complaint. Grading systems based on
objective measures have been used but no standard system is in place. Our study aims to
determine correlates of subjective and objective measures of severity. Enrolled patients (n¼100)
completed a questionnaire comprised of demographic variables, medical history, and self-
perception of PDC. Of this group, 67 reported self-perceived PDC. These individuals graded
dissatisfaction on a 10-point scale. Clinical severity (grade 0-4) and subtype (constitutional, post-
inflammatory, vascular, shadow effects, or others) were determined using scales previously re-
ported in literature. A Konica Minolta CR-400 chromameter was used to obtain colorimetry
measurements (L*a*b* values). The objective average difference in darkness (DL*) between the
periocular region and the cheek was determined. Comparisons were made using Spearman
correlation coefficients (r). Patient dissatisfaction correlated with both clinical severity (r¼0.46,p
< 0.001) and DL* by colorimetry (r¼0.35,p¼0.004). Clinical severity correlated with DL*
(r¼0.36,p¼0.0003). Patient dissatisfaction was correlated to female gender (r¼0.38,p¼0.002),
higher Fitzpatrick skin type (r¼0.42,p¼0.001), less sleep (r¼-0.28,p¼0.03), and use of
concealer (r¼0.35,p¼0.004). In contrast, objective measures (DL*, clinical grading) correlated
with history of eczema (r¼0.45,p< 0.001 and r¼0.20,p¼0.05, respectively), higher Fitzpatrick
skin type (r¼0.36, p < 0.001 and r¼0.28,p < 0.009), and family history of PDC (r¼0.34,p<
0.001 and r¼0.2,p¼0.05). Overall, subjective patient dissatisfaction was associated with
objective measures of clinical severity. However, we generally observed that correlates of
subjective measures of severity did not overlap well with correlates of objective measures. These
findings infer the importance of patient-reported grading, and suggest that there may be added
value in incorporating subjective grading into the traditionally objective PDC grading scales.
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Increased melanogenesis of hair and skin following topical soluble adenylyl
cyclase inhibition

K Ota1, D Zhou2 and J Zippin2 1 Weill Cornell Medical College, Brooklyn, NY and 2 Weill
Cornell Medical College, New York, NY
Soluble adenylyl cyclase (sAC) is a pH sensitive non-canonical source of cAMP in
mammalian cells. Melanosomal pH plays an important role in pigmentation. Loss of sAC
activity leads to elevated lysosomal pH, and we recently demonstrated that loss of sAC leads
to elevated melanosomal pH and increased melanin production in cells and hair. Whether
pharmacologic inhibition of sAC is capable of inducing melanogenesis in vivo was unknown.
We utilized the inbred strain C3H/HeJ to investigate the role of sAC in in vivo pigmentation.
The backs of mice (N¼4/group) were epilated. The upper back and lower back were topically
treated three times a day over two weeks with sAC inhibitor (KH7 or LRE1) and vehicle
control (DMSO), respectively. An additional cohort of mice was treated with DMSO alone on
both the upper and lower back. In a parallel experiment, C3H/HeJ mouse ears (N¼3/group)
were treated with either KH7 or DMSO on the right ear. In both experiments, hair and
epidermal pigmentation was monitored over one month. Regrown hair in the sAC inhibitor
treated area was noticeably darker than the vehicle treated area. Microscopic inspection of
the hair demonstrated increased eumelanin pigment deposition in sAC inhibitor treated hair
that was most noticeable in the subapical yellow band. Measurement of these yellow bands
showed shortening in KH7 and LRE treated hair compared to DMSO treated hair (p¼0.02 and
p¼0.004, respectively). Additionally, ears treated with KH7 showed darkening of skin
pigment while DMSO treated ear showed no noticeable difference. Topical treatment of mice
with sAC inhibitors leads to increased pigmentation in the skin and hair. These data firmly
establish a second cAMP-signaling pathway regulating pigmentation in which loss of sAC-
specific cAMP increases melanin production. Pharmacologic sAC regulators represent a new
class in pigment modifying agents.
www.jidonline.org S135
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Inhibition of isoprenylation synergizes with MAPK blockade to prevent growth
in treatment-resistant melanoma

N Theodosakis1, C Langdon2, G Micevic1, D Stern1 and M Bosenberg1 1 Yale School of
Medicine, New Haven, CT and 2 Yale School of Medicine, Memphis, TN
While originally approved for treatment of hypercholesterolemia, HMG-CoA reductase in-
hibitors, or statins, have also been postulated to have anti-cancer properties. Nevertheless,
significant concern over their toxicity at required doses has limited their evaluation in the
past. We demonstrate marked potentiation of statin-induced growth inhibition in BRAF-
mutant melanoma, as well as NRAS-mutant melanoma in combination with small molecule
MAPK inhibitors. We also present evidence that this effect is mediated by impaired pro-
duction of isoprenoid farnesyl and geranylgeranyl groups: products of the mevalonate
pathway, with downstream effects on both PI3K/AKT and Hippo signaling. Mouse studies of
dual therapy with statins and BRAF inhibitors in the setting of vemurafenib-resistant BRAF-
mutant melanoma provide additional in vivo evidence of efficacy, supporting a possible role
for trials of statin and MAPK inhibitor combination therapy in human cancer patients.
S136 Journal of Investigative Dermatology (2017), Volume 137
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Metabolic alterations in in vemurafenib-resistant melanoma: enolase a viable
therapeutic target

DN Syed1, A Singh2, SO Afolabi3, A Aljohani2 and H Mukhtar2 1 UW-Madison Wisconsin,
Madison, WI, 2 UW-Madison, Madison, WI and 3 University of Wisconsin-Madison,
Madison, WI
Despite an increase in survival, resistance develops in most melanoma patients treated with
BRAF-inhibitors. There is increasing evidence that melanoma like other cancers with ac-
quired resistance to chemotherapeutic agents undergoes substantial metabolic reprogram-
ming to sustain cell survival and proliferation. To study the metabolic alterations involved in
acquired resistance, vemurafenib-resistant cell lines in the BRAFV600E mutated melanoma cell
background were generated. Utilizing a quantitative proteomic strategy, we found enolase,
triose-phosphate isomerase and glyceraldehyde-3-phosphate dehydrogenase differentially
regulated in resistant cells. Flux studies validated suppressed glycolysis and reduced lactic
acid levels in resistant cells. Treatment with vemurafenib abrogated phosphorylated ERK
levels but had little effect on basal enolase levels and glucose uptake in sensitive cells. In
contrast, markedly elevated phosphorylated ERK levels accompanied with suppressed
glucose uptake indicated that metabolic alterations may be responsible for the observed
decrease in enolase levels in resistant cells. Metabolomic studies revealed significantly
decreased intracellular levels of arginine and lysine in vemurafenib-resistant cells. This was
associated with reduced expression of synthesis enzyme ASS1 and suppressed uptake of
arginine and lysine as assessed by media analysis studies. Vemurafenib-sensitive cells
responded with enhanced glucose uptake and increased enolase levels to arginine/lysine
deprivation. Notably, absence of a compensatory increase in enolase was associated with
decreased viability of resistant cells. Our data are consistent with a model of prolonged
treatment response to vemurafenib and shows that de-repression of ERK pathway upon
emergence of resistance is associated with adaptive changes in cellular metabolism. Targeting
enolase through modulation of arginine/lysine metabolism may be a viable option to harness
tumor growth in vemurafenib-resistant melanomas.
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DNA methyltransferases play important but antagonistic roles in melanoma
formation and growth

G Micevic and M Bosenberg Yale School of Medicine, New Haven, CT
The purpose of this study is to determine the requirement of DNA methyltransferases for
melanoma formation, and the effect of their inactivation on tumor growth. The requirement of
individual DNMT enzymes for melanoma formation is currently incompletely understood,
despite important roles DNMTenzymes play in many cancers, including melanoma. The role
of DNMT3B in melanoma was previously investigated, and was found to be a therapeutic
target, but the requirement for DNMT1/DNMT3A is currently unknown. In this study, we
examined the effect of individual genetic inactivation of DNMT1 and DNMT3A in a genet-
ically engineered mouse model of melanoma. We confirmed our key findings in a panel of
melanoma and melanocyte cell lines. We examined in vivo tumor formation and prolifera-
tion, DNA damage response, and requirement of DNMT enzymes for melanoma cell and
melanocyte viability. We uncovered that inactivation of DNMT1 resulted in a significant and
surprising acceleration of melanoma formation in vivo (p < 0.001), which was associated
with increased activation of DNA damage pathways (p < 0.001). Inactivation of DNMT3A
did not significantly affect melanoma formation. To test the effect on melanocyte and mel-
anoma cell viability, we performed knockout experiments and uncovered that DNMT1 and
DNMT3A are dispensable for melanocyte viability, while DNMT1 loss significantly affected
melanoma cell proliferation (p < 0.01). Furthermore, loss of DNMT1 or DNMT3A did not
significantly affect the global level of DNA methylation. This study examined the requirement
of DNMT1 and DNMT3A for melanoma formation and uncovered that they are not essential
for tumor formation, and that inactivation of DNMT1 surprisingly accelerates melanoma
formation by a non-methylation based mechanism. These findings address an unresolved
question in the field, and suggest that unlike DNMT3B, which may be a therapeutic target in
melanoma, DNMT1 may plays anti-tumorigenic roles, and its inhibition using non-specific
hypomethylating agents in clinic should be approached with caution in melanoma.
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CK1a ablation in keratinocytes induces p53-dependent, sunburn-protective,
skin hyperpigmentation

C Chang1, T Ito2, T Stiewe3, K Wakamatsu4 and Y Ben-Neriah5 1 Skin Institute, China
Medical University Hospital; Department of Dermatology, China Medical University,
Taichung, Taichung, Taiwan, 2 Skin Institute, China Medical University Hospital, Taichung,
Taichung, Taiwan, 3 Philipps-University Marburg, Molecular Oncology and Genomics Core
Facility, Center for Tumor and Immunobiology, Marberg, Germany, 4 Department of
Chemistry, Fujita Health University School of Health Sciences, Toyoake, Aichi, Japan and 5
The Lautenberg Center for Immunology and Cancer Research, Institute for Medical Research
Israel-Canada, Hebrew University-Hadassah Medical School, Jerusalem, Israel
Casein kinase 1a (CK1a), a component of the b-catenin-destruction complex, is a critical
regulator of Wnt signaling; its ablation induces both Wnt and p53 activation. To characterize
the role of CK1a (encoded by Csnk1a1) in skin physiology, we generated mice in which
tamoxifen induces the deletion of Csnk1a1 exclusively in keratinocytes (SKOKer). CK1a loss
was accompanied by b-catenin and p53 stabilization, Wnt and p53 target gene activation, yet
phenotypically, most striking was hyperpigmentation. To clarify the role of p53 in hyper-
pigmentation, we established K14eCreeERT2 CK1a/p53 double-knockout (DKOKer) mice and
found coablation failed to induce hyperpigmentation, demonstrating that it was p53-
dependent. Transcriptome analysis of the epidermis revealed p53-dependent up-regulation of
Kit and KitL. SKOKer treatment with ACK2 (a Kit neutralizing antibody) or imatinib (a c-Kit
inhibitor) abrogated the CK1a-ablation-induced hyperpigmentation, demonstrating that it
requires the KitL/Kit pathway, which is in contrast to the p53-dependent UV tanning mech-
anisms. Nevertheless, acute sunburn effects were successfully prevented. CK1a inhibition
induces skin protective eumelanin but no carcinogenic pheomelanin, and may therefore
constitute an effective new strategy for safely increasing skin pigmentation via UV-indepen-
dent pathways, protecting against acute sunburns.
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Clusterin negatively regulates melanogenesis via TGFb receptor-Smad
pathway

M Kim, J Lee, T Park and H Kang Ajou University, Suwon, Kyonggi-do, Republic of Korea
Clusterin has been known as a biomarker of aging and is highly induced in stressed and
senescent cells. In this study, RNA sequencing analysis showed transcripts for clusterin were
highly expressed in UV irradiated fibroblasts. A considerable increase of clusterin was also
detected at the protein level. We found that the clusterin is overexpressed in the acutely UV-
irradiated skin and fibroblasts. To investigate the effect of clusterin on melanogenesis, normal
human melanocytes were treated with conditioned media of fibroblasts infected with clus-
terin-lentivirus or sh-clusterin. It was found that clusterin inhibits melanogenesis through
MITF/tyrosinase downregulation viaTGFb signaling. The findings suggest that clusterin in-
hibits melanogenesis and that it plays a role in controlling UV-induced pigmentary changes.
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Effect of a new lipophilic pro-vitamin C, tetra-isopalmitoyl ascorbic acid (VC-
IP), on senile lentigo (aging spot) via controlling of melanocytes-keratinocytes
interaction

M Yokota1 and S Yahagi2 1 NIKKOL GROUP Cosmos Technical Center Co.,Ltd., Tokyo, Japan
and 2 NIKKOL GROUP Cosmos Technical Center Co.,Ltd., Tokyo, Japan
Senile lentigo or aging spots are hyperpigmented macules of skin that occur in irregular
shapes, appearing most commonly in the sun-exposed areas of the skin such as on the face
and back of the hands, and are a common component of photoaged skin. Vitamin C is well
known to play an important role in maintaining skin physiology, especially as a skin whit-
ening and blighting agent. We previously demonstrated that a new stable lipophilic pro-
vitamin C derivative, tetra-isopalmitoyl ascorbic acid (VC-IP), showed significant suppressive
effect for UVB-induced skin pigmentation by conversion into vitamin C in skin tissue. In
addition, we reported that VC-IP showed multiple physiological activities represented by
scavenging of ROS and reduction of inflammatory cytokines, IL-1a and PGE2, in keratino-
cytes. In this study, we evaluated that effectiveness of VC-IP on senile lentigo (aging spot) by
conducting clinical test approved by the institutional ethical committee. VC-IP significantly
improved brightness of aging spot and skin tone to evenness by mechanical measurements.
Moreover, self-assessment study demonstrated that subjects were satisfied with the following
parameters; appearance of aged spot, skin brightness, fading of dullness or yellowing and
zero adverse reaction. Furthermore, we newly identified that VC-IP strongly suppressed the
melanin delivery by inhibition of dendrite elongation stimulated by endothelin-1 in mela-
nocytes-keratinocytes co-culture system. There are still many discussions on how senile
lentigo represents in skin, however, these results suggested possibility that VC-IP is effective
for improving hyperpigmented spot based on controlling of melanocytes-keratinocytes
interaction without any adverse reaction.
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K63-Ubiquitin enzyme UBE2N and its variant UBE2V2 play crucial roles in
melanoma cell growth and survival

A Dikshit1, JY Jin1, J Hwang2, S Degan1, Y Deng1, C Li3 and JY Zhang1 1 Duke University,
Durham, NC, 2 Duke University, Durham, NC and 3 Duke University Medical Center,
Durham, NC
Recent advances in oncotherapies and immunotherapies have markedly expanded melanoma
treatment options. Nevertheless, the benefits of these treatments are often short-lived due to
the development of resistance. We have previously established the onco-protective effect of
the K63-ubiquitin (K63-Ub) deubiquitinating enzyme CYLD. In this study, we studied the role
of the K63-Ub ubiquitin enzyme UBE2N and its functionally essential partners, UBE2V1 and
UBE2V2, in melanoma growth and progression. We found that UBE2N and UBE2V2 were
expressed and activated at elevated levels in malignant melanoma cell lines compared to
normal melanocytes. Inhibition of UBE2N either pharmacologically or genetically via
CRIPSR-mediated gene deletion and shRNA-mediated gene-silencing markedly decreased
melanoma cell growth and sensitized cells to decarbonize and radiation treatments in vitro.
In addition, we found that knockdown of UBE2V2 but not UBE2V1 significantly increased
melanoma cell apoptosis and inhibited cell growth and migration. Surprisingly, gene
silencing of UBE2N and UBE2V2 increased activation of the AKT and JNK pathways, and
sensitized A375 melanoma cells to AKT and JNK inhibitors. In agreement with the in vitro
data, subcutaneous tumor growth analysis showed that A375 melanoma cells with UBE2N
and UBE2V2 knockdowns displayed significantly reduced tumor growth compared with cells
with UBE2V1 knockdown or non-silencing control. Moreover, tumors with UBE2N or
UBE2V2 knockdown expressed markedly elevated levels of E-cadherin and cleaved caspase
3. Further examination of the lung tissues revealed that UBE2N or UBE2V2 knockdown
abolished pulmonary metastasis. These results indicate that UBE2N and UBE2V2 are crucial
for melanoma growth, progression, and survival. We are currently using proteomic ap-
proaches to understand the molecular mechanisms mediating these effects.
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The up-regulated Ubiquitin Ligase TNFAIP3 plays an oncogenic role in
melanoma

J Ma1, W Guo1, T Pei2, S Guo2, X Yi2, T Gao3 and C Li3 1 Department of Dermatology, Xijing
hospital, Fourth Military Medical University, Xi’an, Shaanxi, China, 2 Department of
Dermatology, Xijing hospital, Xi’an, Shaanxi, China and 3 Department of Dermatology,
Xiijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China
Melanoma is the most life-threatening skin cancer with increasing incidence around the
world. Due to the insufficient understanding of its pathogenesis, the outcome of melanoma
remains unoptimistic. Tumor Necrosis Factor a inducible protein 3 (TNFAIP3, also called
A20) is well known for its anti-inflammatory activity and has been frequently implicated in
the development of several cancers. However, the biologic role of TNFAIP3 in melanoma
remains elusive. In the present study, we first found that the expression of TNFAIP3 was
significantly up-regulated in both melanoma tissues and cell lines, compared to melanocytic
nevus and normal human melanocyte respectively. Then, we showed that knockdown of
TNFAIP3 attenuated the proliferative, clonogenic, invasive and migratory ability of melanoma
cells. Further, it was uncovered that knockdown of TNFAIP3 resulted in impaired phos-
phorylation of Akt and STAT3, both of which are critical tumor-promoting factors in mela-
noma. What’s more, the pharmacologic blockage of MAPK pathway by either BRAF inhibitor
or MEK inhibitor led to the dramatic down-regulation of TNFAIP3 expression in melanoma
cells. Taken together, our results demonstrated that up-regulated TNFAIP3 controlled by
BRAF-MEK axis plays an oncogenic role in melanoma through the activation of Akt and
STAT3 signaling.
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Aberrant SIRT6 expression contributes to melanoma growth: Role of
autophagy paradox and IGF-Akt signaling

LWang1, W Guo2, G Wang3, T Gao4, G Zhu1 and C Li4 1 Department of Dermatology, Xijing
Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China, 2 Department of
Dermatology, Xijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China, 3
Xijing Hospital, Xi’an, Shaanxi, China and 4 Department of Dermatology, Xiijing Hospital,
Fourth Military Medical University, Xi’an, Shaanxi, China
Due to its complicated pathogenesis, melanoma is one of the most life-threatening cancers.
Recently, dysregulated autophagy has been found to play a critical but paradoxical role in
modulating melanoma growth. Nevertheless, its regulatory mechanism remains elusive.
Histone deacetylase sirtuin 6 (SIRT6) is a known autophagy regulator whose involvement in
cancers attracts increasing attention. Therefore, in the current study, we sought to determine
the role of SIRT6 in melanoma growth and detect the possible link with its autophagy
regulation. Firstly, we observed that the expression of SIRT6 decreases in primary melanoma
but increases in metastatic melanoma, compared with that in nevus. Notably, the expression
of SIRT6 is correlated with autophagy biomarkers LC3 and p62. Furthermore, we identified
the bilaterally expressed SIRT6 regulates melanoma growth through an autophagy- dependent
manner in vitro. Subsequently, we demonstrated that SIRT6 exerted its regulation via IGF-Akt
signaling pathway. At last, we confirmed the effects of SIRT6 on melanoma development in
vivo. Taken together, our findings demonstrated that the bilateral expression of SIRT6 in
melanoma at different stages plays a critical role in regulating cell growth through an auto-
phagy-dependent manner, which provides a strong evidence for its potential as a biomarker
and a therapeutic target in melanoma.
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Targeting metabolic vulnerabilities of MDSCs to enhance the anti-tumor
activity of PD-1 blockade in melanoma

B Zheng, S Kim, M Li and S Trousil MGH, Harvard Medical School, Charlestown, MA
Biguanides, such as the diabetes therapeutics metformin and phenformin, have demonstrated
antitumor activity both in vitro and in vivo. However, their potential effects on the tumor
microenvironment are largely unknown. Here we report that phenformin, a mitochondrial
complex I inhibitor, selectively inhibits granulocytic myeloid-derived suppressor cells (G-
MDSCs) in spleens of tumor bearing mice and ex vivo. Metabolomics analysis reveal that,
compared to CD11b+Ly6G- cells, CD11b+Ly6G+ MDSCs have lower levels of glutathione
and NADPH/NADP+ ratio, suggesting these cells have higher level of endogenous ROS.
Interestingly, phenformin further induces production of ROS in G-MDSC, whereas co-treat-
ment of the antioxidant N-acetylcysteine dampens ROS levels in these cells and rescues the
effect of phenformin on reducing the numbers of G-MDSCs. Importantly, co-treatment of
phenformin enhances the effect of anti-PD-1 antibody therapy on inhibiting tumor growth in
the BRAF V600E/PTEN null melanoma mouse model. Combination of phenformin and anti
PD-1 cooperatively induces CD8+ T cell infiltration and decreases levels of proteins that are
critical for immune suppressive activities of MDSCs. Our findings demonstrate a selective,
inhibitory effect of phenformin on G-MDSCs-driven immune suppression and support that
phenformin improves the anti-tumor activity of PD-1 blockade immunotherapy in melanoma.
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Activation of G protein-coupled estrogen receptor inhibits melanoma

C Natale, J Zhang, A Dahal and T Ridky University of Pennsylvania, Philadelphia, PA
Female gender and multiple previous pregnancies are associated with decreased melanoma
incidence and less aggressive tumors later in life; however, the mechanism underlying this
apparent clinical benefit is undefined. Here, we use genetically-defined human melanoma
xenografts to show that pregnancy inhibits melanoma formation and drives melanocytic
differentiation. Pregnancy is associated with elevated circulating estrogen, and we previously
discovered that 17b-estradiol drives melanocyte differentiation through the nonclassical sex
hormone receptor G-protein coupled estrogen receptor (GPER). We now show that the effects
of GPER activation persist long-term after removal of activating ligand, explaining how hor-
monal changes during pregnancy could potentially influence melanocytes decades later.
Consistent with this idea, transient exposure of melanoma cells to a specific GPER agonist,
that has no activity on the classic nuclear estrogen receptor (ER), inhibited subsequent tumor
growth, without apparent systemic toxicity. This suggests that GPER agonists may have
therapeutic utility against melanoma.
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Transcriptome-wide identification of RNA targets regulated by insulin-like
growth factor 2 mRNA-binding protein 3 (IMP-3) in human melanoma

C Chu1, C Chu2 and Y Sheen3 1 Department of Dermatology, National Taiwan University
College of Medicine, Taipei, Taiwan, 2 Department of Life Science, National Taiwan Uni-
versity, Taipei, Taiwan and 3 Department of Dermatology, National Taiwan University
Hospital, Taipei, Taiwan
Insulin-like growth factor II mRNA-binding protein 3 (IMP-3) has been reported as a novel
marker of melanoma progression. We previously found that IMP-3 binds the HMGA2 mRNA
and enhances its stability. Also, IMP-3 plays an important role in melanoma invasion and
metastasis through regulating the expression of HMGA2 mRNA. However, the molecular
mechanisms regulated by IMP-3 have not been fully understood in melanoma cells yet. To
further dissect the functional consequence of IMP-3 in melanoma, we used ribonucleoprotein
immunoprecipitation (RIP) followed by deep sequencing to profile the potential RNA targets
interacting with IMP-3. MeWo melanoma cell lines stably expressing YFP (MeWo-YFP), YFP-
tagged IMP-3 wild type (MeWo-IMP-3), or IMP-3 RNA binding domain deletion mutant
(MeWo-IMP-D4) were generated for RIP with the anti-YFP antibody. RNAs associated with
IMP-3 were purified and further examined through NGS sequencing with Illumina MiSeq
system. Bioinformatics analysis revealed the different RIP-Seq profiles among MeWo-YFP,
MeWo-IMP-3, and MeWo-IMP-D4 cells. The specific endogenous RNAs associated with
IMP-3 and IMP-3D4 were also identified in our assay. Among the 94 protein-coding RNAs,
the previously identified HMGA2 mRNA was on the list of top 10 RNAs that were differen-
tially associated with IMP-3 as compared to IMP-D4. Other specific IMP-3-associated RNAs,
including AKT1, IGF1R, CDKN1A, MAPK3, MDM2, and RB1, were also analyzed through
KEGG pathway analysis. Our data suggest that IMP-3 may have more novel RNA targets in
multiple pathways related to melanoma progression.
www.jidonline.org S137
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Identification of two types of solar lentigines with distinct histological features
and differential activation of the NRF2 signaling pathway

ML Kerns1, J Mensah2, A Chien3 and S Kang3 1 Department of Dermatology, Johns Hopkins
University School of Medicine, Baltimore, MD, 2 Dept of Derm, Johns Hopkins Univ,
Baltimore, MD and 3 Dermatology, Johns Hopkins Univ, Baltimore, MD
Background: Solar lentigo (SL) is a dark lesion arising in chronically sun-exposed skin and a
feature in photoaging. SL is characterized by hyperpigmented basal layers and elongated rete
ridges. The molecular mechanism of initiation is unclear. Here, we focus on activation status
of nuclear factor erythroid 2-related factor 2 (NRF2) signaling, a cellular stress pathway
upregulated by UVR and a regulator of melanogenesis and keratinocyte proliferation.
Methods: We obtained biopsies of SLs with surrounding uninvolved skin from 10 subjects as
well as normal sun-protected skin biopsies from two subjects. Fresh frozen sections were
processed for immunohistochemical analyses. The intricacy of rete ridges and epidermal
thickness were measured using dermoepidermal junction length to epidermal surface length
ratio (DEJ/ESL) and area of epidermal living layer (ELL), respectively. Results: Based on DEJ/
ESL and ELL, we identify two types of SLs, arbitrarily designated Type 1 and 2. Perilesional
skin has normal histological appearance and DEJ/ESL of 1.3 + 0.5. Type 1 SL epidermises are
thicker with intricate rete ridges, reflected by DEJ/ESL of 1.7 + 0.2 and 4.3 + 0.3 fold increase
in ESL. Type 2 SL epidermises have an intermediate thickness and rete ridge complexity,
corresponding with DEJ/ESL of 1.5 + 0.1 and 2.5 + 0.2 fold increase in ESL. Both SL types
have increased melanin, but only Type 1 SLs have increased tyrosinase activity. Increased
proliferation of suprabasal keratinocytes of Type 1 SLs is also detected. Evidence of NRF2
activation, e.g. NRF2 phosphorylation and expression of NRF2 targets, is only found in
perilesional skin and Type 2 SLs. Conclusions: There are two histological profiles of SLs,
which differ in melanocyte activity, keratinocyte proliferation, and NRF2 activation, sug-
gesting a possible mechanistic link worth further exploration.
S138 Journal of Investigative Dermatology (2017), Volume 137
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Treatment of active vitiligo with oral dexamethasone, NBUVB phototherapy
and clobetasol cream arrests disease activity and induces repigmentation

A Tovar-Garza, JA Hinojosa and A Pandya University of Texas Southwestern Medical Center,
Dallas, TX
The purpose of this study was to evaluate the efficacy and safety of oral dexamethasone pulse
therapy, NB-UVB and topical corticosteroid for active vitiligo, with 1-year follow-up. All
patients with active vitiligo seen in the pigmentary disorders clinic at UT Southwestern
Medical Center from 2014-2015 were reviewed. Active disease was defined as new lesions or
extension of existing lesions confirmed by photography, Koebner, confetti-like or trichrome
lesions. Inclusion criteria were: treatment with dexamethasone 4mg PO on 2 consecutive
days per week for at least 2 months, NB-UVB 3 times a week and clobetasol cream 0.05%
daily on 5 consecutive days per week with at least 9 months follow up. Disease activity and
body surface area (BSA) involvement was determined at three visits. Twenty-four patients met
inclusion criteria and were enrolled. Mean treatment duration with dexamethasone was 3.5
months (range 2-6 months). Disease activity was arrested in 22 (92%) of the 24 patients. Mean
BSA involvement with vitiligo at baseline was 16%, which decreased to 11% after treatment
(p < 0.0001). A total of 29% had side effects, including insomnia, weight gain and steroid
induced acne. Mean duration of follow up was 12 months (range 9-15 months), at which time
mean BSA decreased from 11% to 7% (p < 0.001). At 12 months, 8 (35%) of the patients had
active disease, however, 7 of these patients were noncompliant with treatment. Pulse doses of
dexamethasone, NB-UVB and topical clobetasol achieved arrest of disease in 92% of patients
and side effects were mild. There was a mean 31% repigmentation of vitiligo lesions.
Compliance with NBUVB and clobetasol therapy after dexamethasone helps maintain
repigmentation.
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The synergistic effect of minimal amounts of long-wavelength ultraviolet A1
and visible light on pigmentation

I Kohli1, S Chaowattanapanit1, TF Mohammad1, CL Nicholson1, N Kollias2, HW Lim1 and IH
Hamzavi1 1 Henry Ford Hospital, Detroit, MI and 2 Independent, Watertown, MA
Visible light has been shown to induce dark and persistent pigmentation in addition to ery-
thema, thermal damage, and free radical production. The pigmentation phases include im-
mediate pigment darkening (IPD), persistent pigment darkening (PPD), and delayed tanning
(DT) that occur immediately, between 2-24 hours, and 3-5 days after irradiation respectively.
Variations in spectral outputs of light sources can lead to differences in visible light induced
pigmentation responses. The study aimed at investigating the synergistic effect of minimal
amounts of long-wavelength ultraviolet A1 (UVA1) radiation and visible light on pigmentation
and erythema response. Subjects with Fitzpatrick skin phototype IV-VI were recruited. On day
0, subjects were irradiated on either side of their back with a dose of visible light using two
different light sources; one containing pure visible light while the other containing visible
light with trace amounts of long wavelength UVA1. Evaluations were performed immediately
(to assess IPD), 24 hours (to assess PPD), 7 days (to assess DT), and 14 days (to assess DT) after
irradiation. Assessment methods included investigator’s global assessment (IGA), clinical
photography, and spectroscopy. IPD, PPD and DT responses were observed with both light
sources. However, the intensity of the pigmentation was approximately two times greater
when subjects were irradiated with the light source containing trace amounts of UVA1 along
with visible light compared to that with pure visible light alone. In conclusion, pure visible
light induces pigmentation. The degree of this pigmentation is significantly enhanced by the
presence of trace amount of UVA1 light. This suggests the necessity for development of
sunscreens and other mechanisms to provide photo-protection against this part of the solar
spectrum.
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Diagnosis of acral lentiginous melanoma using convolutional neural network
in dermoscopic Images

J Lee and B Oh Department of Dermatology, School of Medicine, Keimyung University,
Daegu, Republic of Korea, Daegu, Taegu-jikhalsi, Republic of Korea
Deep learning models have been successfully used in many domains, including visual object
classification, natural language processing, speech recognition, medical diagnosis, among
others. In this research, to propose a computer aided diagnosis system of acral lentiginous
melanoma (ALM), we applied a deep learning model in dermoscopic images of pigmentary
lesions on the hands and foots. Our data-set consists of 724 images and associated labels,
which are split into 2 mutually exclusive sub-sets: half of the total image data-set is selected
for training and the rest for testing. Using convolutional neural network, one of the repre-
sentative deep learning models, 162 images were detected as melanomas among the 175
images of histopathologically confirmed ALMs (sensitivity, 92.6%). On the other hand, 125
images were detected as nevi among the 182 images of histopathologically confirmed nevi
(specificity, 68.7%). Although further data analysis is necessary to improve the accuracy, it
would be helpful to detect the ALM which has characteristics of delayed diagnosis and poor
prognosis.
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Myeloid derived suppressor cells are critical in increased melanoma
progression in mice lacking BP180/collagen XVII function

B Hwang1, Y Zhang1, B Peng1, N Li1, S Williams1, NE Thomas2, M Su1, L Diaz1 and Z Liu1

1 UNC-Chapel Hill, Chapel Hill, NC and 2 Department of Dermatology, UNCCH, Chapel
Hill, NC
BP180/collagen XVII, is a transmembrane hemidesmosomal protein of basal keratinocytes.
The altered expression of BP180 is associated with melanoma progression. However, whether
BP180 is directly involved in melanoma is unknown. Using BP180 loss-of-function strains
(DNC16A) we have showed that loss of BP180 function lead to a proinflammatory micro-
environment in skin accompanied with an influx of mast cells, Gr1+ myeloid derived sup-
pressor cells (MDSC) and T cells. When injected with B16 melanoma cells, DNC16A mice
showed significantly increased melanoma progression. In this study, we determined whether
increased MDSC are required for the accelerated melanoma progression in DNC16A mice.
DNC16A mice were depleted of MDSC by pretreatment with anti-Gr1 neutralizing antibody
and then injected with B16 melanoma cells. MDSC depletion drastically reduced the mel-
anoma progression in DNC16A mice. Gr1+ MDSC have two subsets, granulocytic MDSC and
monocytic MDSC based on expression of Ly6G or LY6C, respectively. Gr1+Ly6G+ MDSC are
neutrophils like which require chemokine receptor CXCR2 for skin infiltration. To determine
which MDSC subsets are responsible for the increased tumor growth in NC16A deficient
mice, we injected B16 melanoma cells into mice lacking both NC16A and CXCR2. The
DNC16/CXCR2-/- mice show lack of skin neutrophil infiltration but continue developing tu-
mors, demonstrating granulocytic MDSC being critical in this melanoma model. These
findings provide the first evidence suggesting that BP180, as a hemidesmosomal cell-cell
matrix adhesion protein, plays a vital role in host defense against melanoma progression
through modulating basal keratinocytes and MDSC in local tumor microenvironment.
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Loss of keratinocyte desmoglein 1 occurs during melanoma development and
alters crosstalk between keratinocytes and melanocytes

C Arnette, JL Johnson, JL Koetsier and KJ Green Northwestern University, Chicago, IL
Ultraviolet (UV)-induced mutations in melanocytes are a well-established cause of mela-
noma. However, histologically normal “fields” of altered keratinocytes present in sun-
exposed epidermis could also drive initiation and progression of melanoma. Supporting this
idea, we observed reduced expression of the keratinocyte desmosomal cadherin, desmoglein
1 (Dsg1) (which we previously showed is lost in response to UV) in regions surrounding
human in situ and stage I/II melanomas. Loss of Dsg1 was specific as expression of E-cadherin
was not significantly altered in early tumors. Dsg1-deficient keratinocytes also exhibited in-
dications of impaired Dsg1-dependent signaling including increased phospho-EGFR and
nuclear NFkB. To directly determine whether Dsg1 loss affects melanocyte behavior, we
carried out in vitro analyses of Dsg1-silenced keratinocytes. Dsg1 knockdown increased
keratinocyte expression of mRNAs encoding multiple pro-inflammatory cytokines, which also
occurred in primary human melanocytes co-cultured with these keratinocytes. Growth of
melanocytes in media conditioned by Dsg1-deficient keratinocytes resulted in significantly
increased average melanocyte dendrite length (104mm vs. 74mm in controls; p¼0.002) and
dendrite number (3.3 vs. 2.6/cell; p¼0.001). Melanocytes incorporated into Dsg1-deficient
3D human skin equivalents exhibited aberrant behavior, including increased numbers and
mis-localization to suprabasal layers. Based on these observations, we propose that under
homeostatic conditions Dsg1 keeps cytokine signaling in check but that Dsg1 loss due to
environmental stress disrupts keratinocyte:melanocyte communication through altered
paracrine signaling to promote melanoma initiation and/or progression. We propose Dsg1
loss as a potential biomarker for increased melanoma risk and a therapeutic target for histone
deacetylase inhibitors, which we have shown increase Dsg1 expression.
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LRP1 is a tumor promotor by inhibiting apoptosis in human melanoma

1 1 2 3 3 1 2
Z Zhai , W Liu , Y Shellman , D Norris , C Dinarello , R Spritz and M Fujita 1 University of
Colorado SOM, Aurora, CO, 2 University of Colorado AMC, SOM, Aurora, CO and 3 Univ
of Colorado, Aurora, CO
Metastatic melanoma is a deadly skin cancer with limited therapeutic options. Although
targeted- and immuno-therapeutics led to a paradigm shift in melanoma management,
resistance to these drugs necessitates identifying new targets. We demonstrated that consti-
tutive activation of NLRP inflammasome is responsible for autoinflammation in human
melanoma. Autoinflammation has been linked to tumorigenesis and drug resistance in can-
cers. Among NLRP proteins, NLRP1 is unique because it contains the caspase recruitment
domain (CARD), a homotypic protein interaction motif. Knocking down NLRP1 revealed a
tumor promoting property of NLRP1 in metastatic melanoma in vitro and in vivo. While
NLRP1 did not affect cell cycle, it inhibited caspase-2, -9, and -3/7 activities and apoptosis in
melanoma cells. NLRP1, caspase-2 and -9 all contain a CARD which facilitates protein
binding through CARD homodimerization. Co-IP confirmed the interaction of NLRP1 with
caspase-2 and -9 in melanoma. We activated NLRP1 inflammasome because its activation
has been reported to induce apoptosis and pyroptosis in macrophages. Whereas NLRP1
inflammasome activation increased caspase-2, -9 and -3/7 activities and induced pyroptosis
and apoptosis in monocytic THP-1 cells, it reduced apoptotic caspase activities and provided
protection against cell death in melanoma cells. To understand the differential effects of
active NLRP1 inflammasome on apoptosis, we evaluated cellular localization of NLRP1.
Unlike THP-1 with prominent nuclear localization of NLRP1, melanoma cells expressed
NLRP1 mainly in the cytoplasm where NLRP1 inflammasome is assembled with inflammatory
caspase-1, and NLPR1 interacts with apoptotic caspase-9. Thus, we demonstrated that mel-
anoma NLRP1 has an anti-apoptotic activity, leading to tumor promotion and cell survival in
metastatic melanoma.
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NF-kB activation induced by chloroquine requires autophagosome, p62, and
JNK signaling and promotes tumor cell resistance

S Yang, L Qiang, A Sample, P Shah and Y He University of Chicago, Chicago, IL
Macroautophagy (hereafter autophagy) is a catabolic cellular self-eating process by which
unwanted organelles or proteins are delivered to lysosomes for degradation through auto-
phagosomes. Although the role of autophagy in cancer has been shown to be context-
dependent, the role of autophagy in tumor cell survival has attracted great interest in targeting
autophagy for cancer therapy. One family of potential autophagy blockers is the quinoline-
derived antimalarial family, including chloroquine (CQ). However, the molecular basis for
tumor cell response to CQ remains poorly understood. We show here that in both squamous
cell carcinoma cells and melanoma tumor cells, CQ induced NF-kB activation and the
expression of its target genes HIF-1a and IL-8 through the accumulation of autophagosomes,
p62, and JNK signaling. The activation of NF-kB further increased p62 gene expression. Either
genetic knockdown of p62 or inhibition of NF-kB sensitized tumor cells to CQ, resulting in
increased apoptotic cell death following treatment. Our findings provide new molecular
insights into the CQ response in tumor cells and CQ resistance in cancer therapy. These
findings may facilitate development of improved therapeutic strategies by targeting the p62/
NF-kB pathway.
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Alpha-1 antitrypsin suppresses melanoma progression through immunological
effects in the tumor microenvironment

J Samson1, Y Li2, D Pearson1, Y Luo3, Z Zhai1, C Dinarello4 and M Fujita5 1 University of
Colorado SOM, Aurora, CO, 2 University of Colorado, Aurora, CO, 3 University of Colo-
rado Anschutz Medical Campus, Aurora, CO, 4 Univ of Colorado, Aurora, CO and 5
University of Colorado AMC, SOM, Aurora, CO
Recent advances in treating cancers with immune checkpoint inhibitors have fueled the
investigation of new therapeutic modalities. Alpha-1 Antitrypsin (AAT) is a serine protease
inhibitor with immunomodulatory effects shown to dampen proinflammatory responses.
Treatment of B16F10 melanoma by intraperitoneal injection of recombinant human AAT
(hAAT) suppressed tumor growth. Due to the decline in AAT effect from the development of
neutralizing antibodies, we used C57BL/6 transgenic mice (TG) expressing hAAT under a
surfactant protein C promoter to further investigate the AAT effects on the microenvironment.
B16F10 growth was suppressed in TG mice compared to wildtype mice (WT), with histo-
logical analyses revealing reduced mitosis, increased apoptosis, enhanced melanin
pigmentation and increased infiltrating cells in TG tumors, pointing to their increased sus-
ceptibility to immune destruction. Immunohistochemistry revealed that tumors in TG mice
had more cell death and higher CD3+ T cell infiltration, suggesting that AAT suppresses
melanoma growth by affecting both tumor and immune cells in the microenvironment.
Mechanistic studies showed that AAT reduced expression of PD-1 in T cells and PD-L1 in
B16F10 melanoma cells in isolated culture and in co-culture conditions. Likewise, human
melanoma cells treated with AAT showed decreased PD-L1 expression. Furthermore, we
observed increased expression of melanocyte differentiation antigens in AAT-treated mela-
noma cells, making them susceptible to cytotoxic T cell killing. These findings were
confirmed by immunohistochemical analyses of tumors in TG mice. Lastly, AAT led to the
enhanced lysis of B16F10 cells by activated T cells in vitro. Thus, our data demonstrate that
AAT suppresses melanoma progression through its immunological effects in the tumor mi-
croenvironment.
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Topical application of self-delivering RNAi (sd-rxRNA�) compounds for
reduction of hyperpigmentation

M Maxwell, K Holton, J Cardia, M Byrne and K Bulock RXi Pharmaceuticals, Marlborough,
MA
There are a number of dermal hyperpigmentation disorders that have a potentially negative
impact on a person’s psychological well-being. These disorders are caused by an over-pro-
duction of melanin. The enzyme tyrosinase catalyzes the rate-limiting steps in the production
of melanin by melanocytes and inhibition of tyrosinase results in a reduction in pigmentation.
We have developed a new class of stable, self-delivering RNAi compounds that incorporate
features of RNAi and antisense technology. sd-rxRNAs demonstrate potent activity, stability,
and reduced immune stimulation, and are rapidly and efficiently taken up by cells. Tyrosi-
nase-targeting sd-rxRNAs were designed, synthesized, and screened to identify RXI-231, a
lead compound for the potential use to improve the appearance of skin. RXI-231 was further
tested in normal human embryonic melanocytes and MelanoDerm, a 3-dimensional recon-
stituted human epidermal culture model. Treatment with RXI-231 resulted in a reduction in
tyrosinase mRNA expression, in vitro dopachrome formation, and melanin content in both of
these models. Topical application of RNAi compounds targeting skin pigmentation is desir-
able but notoriously difficult. Penetration through the stratum corneum is particularly chal-
lenging due to the large size and negative charge of the compounds. We have developed a
formulation that enables non-invasive epidermal delivery of our compounds using a pro-
prietary mixture of penetration enhancers that can be used in cosmetic or pharmaceutical
formulations. Testing in cultured porcine skin explants shows good penetration of fluo-
rescently labeled sd-rxRNA compounds through the stratum corneum and into the epidermis.
Efforts are underway to characterize the gene silencing in this model. Human subject testing
is planned in early 2017.
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Attenuated netrin-1 receptor mediated regulation of tiam1 is required for rac1
mutant melanoma progression

MCG Winge1, J Kovalski1, NT Nguyen1, D Wu1, A Zehnder1, PA Khavari2 and M Mar-
inkovich3 1 Stanford University, Stanford, CA, 2 Stanford University School of Medicine; VA
Palo Alto, Stanford, CA and 3 Stanford University School of Medicine, Stanford, CA
Elevated activity of the GTPase Rac1 has been consistently demonstrated in human mela-
noma tissue and cell lines, and the switch region of Rac1 is mutated (Rac1P29S) in 5-10% of
sun-exposed melanoma. Although Rac1P29S increased proliferation in primary melanocytes,
no significant difference in invasion through matrigel chambers or skin equivalents in vitro
was found. In contrast, mutating the P-loop of Rac1 (Rac1G12V) induced invasion in vitro (P <
0.0005) as well as extensive local invasion in vivo in primary melanoma skin xenografts with
systemic metastasis after 4 weeks (P < 0.005). As Rac1G12V has not been found in human
melanoma, and Rac1P29S melanocytes do not invade in vitro, we screened melanoma exome
sequencing data for concomitantly occurring variants conferring additive effects on perturbed
Rac1 signaling pathways. We found that Rac1P29S in combination with CRISPR-cas9
knockout of the netrin-1 receptor DCC (crDCC) or overexpressing BRAFV600E amplified
Rac1GTP by Rac1 pulldowns and increased TIAM1 expression, a known Rac1 guanine ex-
change factor interacting with the Rac1P29S mutant domain. Accordingly, knockout of TIAM1
(crTIAM1) reduced Rac1GTP in both P29S/crDCC as well as Rac1P29S/BRAFV600E transduced
cells. Importantly, Rac1P29S/crDCC but not crDCC alone dramatically induced invasion in
vitro, requiring TIAM1 expression. Confocal microscopy confirmed an increased expression
with a differential intracellular distribution of Rac1GTP and TIAM1 in Rac1P29S/crDCC cells
away from the plasma membrane and lipid rafts where DCC was localized in control cells.
Finally, xenografting Rac1P29S/crDCC primary melanocyte containing skin equivalents onto
NOD/SCID mice significantly promoted melanoma growth over control melanocytes (P <
0.05). Altogether, these results implicate that Rac1 mutant melanocytes frequently arising in
sun-exposed melanoma require additional mutations such as DCC to drive melanoma pro-
gression.
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An imbalance between IL-1 and IL-1Ra in human melanoma cells accounts for
autoinflammation and contributes to tumor progression in metastatic
melanoma

Y Li1, M Okamoto2, C Dinarello2 and M Fujita3 1 University of Colorado, Aurora, CO,
2 Univ of Colorado, Aurora, CO and 3 University of Colorado AMC, SOM, Aurora, CO
IL-1 is a critical mediator of inflammation. In physiological conditions, two agonists (IL-1a
and IL-1b) and an antagonist (IL-1Ra) have to be well balanced, and the imbalance of IL-1
(either IL-1a or IL-1b) over IL-1Ra induces sustained inflammation and autoinflammation. We
demonstrated spontaneous secretion of biologically active IL-1b from metastatic human
melanoma cells. Here we examined the production and secretion of IL-1a and IL-1Ra in
primary and metastatic melanoma cells, and investigated how IL-1/IL-1Ra balance contrib-
utes to tumor inflammation and growth. In metastatic melanoma, IL-1a was spontaneously
synthesized and secreted, and the level was further enhanced by IL-1 stimulation, similar to
the patterns observed from IL-1b. However, IL-1Ra was synthesized at low levels but rarely
secreted, even after IL-1 stimulation, demonstrating the imbalance of IL-1 over IL-1Ra in
metastatic melanoma. On the contrary, IL-1a and IL-1Ra were rarely synthesized or secreted
in primary melanoma. However, the synthesis and secretion of IL-1Ra but not IL-1a were
enhanced after IL-1 stimulation, demonstrating the imbalance of IL-1Ra over IL-1 after IL-1
stimulation in primary melanoma. Secreted IL-1a and IL-1b from metastatic melanoma were
biologically active to work as an autocrine factor to induce IL-1 and other inflammatory
factors (IL-6, IL-8 and MCP-1) in vitro and in vivo as well as to work as a paracrine factor to
affect macrophages, lymphocytes, keratinocytes and endothelial cells. Furthermore, secreted
IL-1a and IL-1b from metastatic melanoma recruited CD11b/Gr1 myeloid-derived suppressor
cells in the tumor microenvironment, which was inhibited by injecting IL-1Ra in nude mice.
Together, our findings demonstrate that the imbalance of IL-1 over IL-1Ra in metastatic
melanoma cells accounts for autoinflammation and contributes to melanoma progression.
www.jidonline.org S139
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Melanoma and chronic low dose ethinyl estradiol contraceptives in young
women: A large midwestern U.S. patient population retrospective study

KA Mueller1, AE Verzi1, KA Orrell2, EL Hagstrom1, KS Flood1, BJ Schlosser1, K Bhatt3, B
Nardone2 and DP West4 1 Northwestern University, Chicago, IL, 2 Dept of Derm, North-
western University Feinberg School of Medicine, Chicago, IL, 3 University of Illinois at
Chicago, Chicago, IL and 4 Dept of Derm, Northwestern University, Robert H. Lurie
Comprehensive Cancer Center, Chicago, IL
Although estrogen has been reported to be a modulator and growth stimulator of melano-
cytes, the role of estrogens in malignant melanoma remains unclear. Reported studies have
yielded conflicting results regarding an association between melanoma and exogenous es-
trogen in contraceptives. Given that chronic exposure to low doses of exogenous estrogen in
contraceptives is routine, the aim of this study was to determine if the most widely used
compound in contraceptives, ethinyl estradiol (EE), at commonly prescribed low doses (be-
tween 10mcg/day-40mcg/day) correlated with melanoma in a large Midwestern U.S patient
population. We queried an electronic medical record data repository (Northwestern Medi-
cine Enterprise Data Warehouse,> 3 million patients) using ICD-9 and ICD-10 base codes for
melanoma (172, C43) and for those who had exposure to EE (vaginal ring, oral, or patch).
Criteria for inclusion were young women (aged 18-40 years) who had a first clinic encounter
anytime during a 10 year period (January 2001 to December 2011) followed by at least 5
years of clinic follow up. The incidence of melanoma was compared between women who
had at least 12 months continuous exposure to low dose EE (N¼4499) and women who had
no EE exposure (N¼112,601). Those who were diagnosed with melanoma less than 12
months after initial EE exposure were excluded. The difference in the incidence of melanoma
between the two groups was not statistically significant (0.4% for exposed and 0.5% for non-
exposed, p¼0.26). Notably, the findings in this study population are consistent with the re-
ported national incidence of melanoma without regard to EE exposure (0.5% in women aged
0-49). These findings suggest that chronic exposure to low dose EE in contraceptives does not
correlate with melanoma.
S140 Journal of Investigative Dermatology (2017), Volume 137
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Tks5 and invadopodia function in melanoma growth and metastasis

1 1 2 1
EK Paterson , S Iizuka , C Abdullah and SA Courtneidge 1 Oregon Health and Science
University, Portland, OR and 2 University of California, San Diego; Oregon Health and
Science University, Portland, OR
Metastatic melanoma, a cancer of the skin’s basal-layer pigment-producing melanocytes,
lacks effective treatment options. A primary melanoma relies on proteolytic activity to
degrade the basement membrane and metastasize. Such proteolysis takes place at invado-
podia, actin-rich protrusions on the ventral surface of the cell that are vital for degradation
and invasion. Tyrosine kinase substrate with five SH3 domains (Tks5) is a key adaptor protein
that is required for both invadopodia formation and invasive behavior. Tks5 is robustly
expressed in most melanoma cell lines and melanoma patient samples, with increased fre-
quency observed at metastatic sites. Knockdown of Tks5 in metastatic melanoma cells leads
to decreased invadopodia formation and a decreased ability to grow in 3D matrices of
collagen. Similarly, in vivo studies demonstrate that the depletion of Tks5 significantly
reduced both subcutaneous melanoma growth and metastatic melanoma growth in the lung,
suggesting that Tks5 and invadopodia play key roles in modulating overall tumor growth.
However, because these experiments use metastatic cell lines, it remains unknown whether
Tks5 is necessary for primary tumor growth. To answer this question, we are using the well-
established Braf/Pten inducible-melanoma mouse model in conjunction with the loss of Tks5.
After tumorigenesis is initiated, primary tumor formation and spread through the epidermis
and dermis will be histologically assessed and quantified. Next, primary melanoma cells from
the mice will be used to establish cell lines. We will then employ an analysis of invadopodia
formation, proliferation in 3D matrices, and invasion through matrigel, in an effort to un-
derstand how Tks5 loss impacts these processes in primary melanomas. Together, this
research will provide unique insight on the ability of Tks5 and invadopodia to modulate
primary melanoma tumor initiation and growth.
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Evaluating the role of AIM2 expression in melanoma

M Qin, A Rajan, Y Shin, H Ogawa and R Kulkarni UCLA, Los Angeles, CA
AIM2 (absent in melanoma 2) is a PYD-HIN200 protein involved in the immune response as
part of the AIM2 inflammasome. It has been shown to play a large role in chronic and acute
inflammatory skin conditions, as well as skin cancer. More recently, AIM2 has been directly
implicated in tumorigenesis independent of its role in immune cells. In colon cancer, AIM2
exerts its effect by limiting PI3K mediated activation of Akt, while it has been implicated in
metastasis in squamous cell cell carcinoma (SCC), though its role in melanoma is unclear.
Despite its name, we have found that AIM2 expression varies significantly among melanoma
cell lines, suggesting that AIM2 expression depends on intracellular characteristics of the
melanoma subtype. In M229 and M238 melanoma cell lines, AIM2 expression is strongly
induced by interferon-gamma, suggesting that the tumor microenvironment may play a role in
its signaling. AIM2 expression is also directly correlated with invasive potential as measured
in a Matrigel invasion assay, consistent with clinical reports of increased AIM2 expression in
metastatic lesions. The cytokine IL-8 is implicated in metastatic spread in melanoma, as it has
been shown to induce angiogenesis and migration. We have found that levels of AIM2 are
directly correlated with tumoral IL-8 expression, and knockdown of AIM2 leads to both
decreased invasive potential and IL-8 levels. These findings suggest that AIM2 mediates
metastatic potential in melanoma through regulation of the IL-8 pathway and may serve as a
potential therapeutic target.
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Acetaminophen use and vitiligo risk

1 2 3 3 4 5 6 3
V Wong , M Park , W Li , M Sachar , V Huang , JE Harris , T Li , E Cho and A Qureshi3

1 The Warren Alpert Medical School of Brown University, Providence, RI, 2 Warren
Alpert Medical School of Brown University, Providence, RI, 3 Brown University, Providence,
RI, 4 Partners, Boston, MA, 5 Department of Dermatology, University of Massachusetts
Medical School, Worcester, MA and 6 Channing Division of Network Medicine, Department
of Medicine, Brigham and Women’s Hospital, Boston, MA
Background: Monobenzone is a chemical phenol used as a depigmenting agent in vitiligo.
Our group has previously demonstrated that use of hair dyes, which also contain phenols, is
linked to vitiligo risk. Acetaminophen (N-Acetyl-p-Aminophenol; APAP) is an over-the-
counter analgesic of phenolic origin. The risk of vitiligo with systemic exposure to acet-
aminophen has not been evaluated. Methods: We examined the risk of vitiligo with exposures
to acetaminophen in the Nurses’ Health Study (NHS) in women and the Health Professionals
Follow-up Study (HPFS) in men. Acetaminophen use was asked biennially from 1990 in NHS
and from 1986 in HPFS. In both cohort, we collected information on lifetime diagnosis of
vitiligo and diagnosis year. We used Cox regression models to evaluate the associations
between ever use of acetaminophen associated with risk of vitiligo. Results: A total of 293
vitiligo cases were identified during a follow-up, including 173 in the NHS and 120 in the
HPFS. Ever use of acetaminophen was associated with an increased vitiligo risk; the pooled
multivariable relative risk (RR) was 1.43 (95% confidence interval [CI] 1.00e2.04). However,
in HPFS, ever use of acetaminophen was not associated with vitiligo risk (RR¼1.17, 95% CI:
0.80-1.72). Conclusion: Acetaminophen, a chemical phenol, may be associated with a higher
risk of vitiligo in women but not in men.
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Plumbagin inhibits melanoma cell growth and tumorigenicity by inducing ER
Stress and DDR signaling

F Afaq, P Sharma, SF McClees, RL Pearlman and HC Pal University of Alabama at Birming-
ham, Birmingham, AL
Melanoma represents the deadliest form of cutaneous malignancy due to its propensity to
aggressively metastasize. Despite advances in melanoma treatments by using targeted ther-
apies or immunotherapies, most patients with melanoma develop resistance to treatment with
a median survival of six months. Identification of phytochemicals as a potential adjuvant to
existing therapies is vital to improve patient outcomes. Plumbagin, a naturally occurring
naphthoquinone, exhibits potent antiproliferative and anticancer activities. In this study, we
investigated the effects of plumbagin on melanoma cell growth and tumorigenicity by tar-
geting endoplasmic reticulum (ER) stress and DNA damage response (DDR) signaling.
Treatment of human melanoma cell lines with plumbagin resulted in a reduction in cell
growth, induction of apoptosis, and increased production of ROS. Plumbagin treatment
induced DDR signaling in melanoma cells as shown by increased phosphorylation of ATM,
ATR, CHK1/2, p53, and g-H2AX. N-acetyl-L-cysteine treatment attenuated DNA damage and
apoptotic effects of plumbagin. Interestingly, treatment of melanoma cells with plumbagin
induced ER stress, evidenced by increased (i) protein expression of GRP78, ATF4 and CHOP,
(ii) phosphorylation of PERK and eIF2a, and (iii) splicing of XBP1 mRNA. Blocking expression
of CHOP, a key player in ER stress, by siRNA dramatically inhibited PARP cleavage and
prevented cell growth inhibition by plumbagin. In athymic nude mice subcutaneously
implanted with melanoma cells, plumbagin treatment resulted in (i) inhibition of tumor
growth, (ii) increased phosphorylation of PERK, eIF2a and g-H2AX, and (iii) induction of
CHOP and PARP cleavage, when compared to control mice. We suggest that plumbagin,
alone or as an adjuvant to current therapies, could be useful for the treatment of melanoma.
818

Sestrin2 regulates metabolism reprograming to protect melanoma cells from
anoikis

G Zhu1, P Xu1, T Gao2, G Wang3 and C Li2 1 Department of Dermatology, Xijing Hospital,
Fourth Military Medical University, Xi’an, Shaanxi, China, 2 Department of Dermatology,
Xiijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China and 3 Xijing
Hospital, Xi’an, Shaanxi, China
In order to metastasize distantly, it is critical for melanoma cells to resist anoikis. Anoikis
serves as a key mechanism in preventing cell growth when attaching to inappropriate extra
matrix. Upon detaching, melanoma cells experience metabolic defects including ATP defi-
ciency, ROS accumulation and autophagy induction. However, the underlying mechanism
melanoma cells adopt to rectify metabolic defects is still unknown. Sestrin2 is a stress
responsive protein, which plays an important role in oxidative stress suppression and regu-
lation AMPK-mTOR signaling, therefore we investigated its involvement in melanoma anoikis
resistance. In the present study, we showed that sestrin2 expression is up-regulated in human
metastatic melanoma compared to melanoma in situ and nevus tissue samples. Accordingly,
sestrin2 expression in cell line samples follows the same rule. In addition, the expression of
sestrin2 can be further induced in metastatic melanoma cells by the detachment of extra
matrix. On the other hand, knockdown of sestrin2 increases the apoptosis rate in suspended
melanoma cells. Moreover, we confirmed that metastatic melanoma cells rely heavily on
glucose to support anchorage growth. Nevertheless, in suspended melanoma cells, glucose
starvation does not affect its growth while knockdown sestrin2 substantially abrogates
anchorage- independent growth. Taken together, our results have provided evidences that
sestrin2 may contribute to melanoma cell anoikis resistance though metabolic reprogram-
ming, paving the metastatic way of melanoma.
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Gender differences in melanoma: the University of Colorado experience

1 2 3 4 1 1
J Mounessa , M Fazzari , T Braunberger , J Caravaglio , A Kretowicz , K Wells , D Norris5,
RP Dellavalle6 and TAlkousakis1 1 University of Colorado Hospital, Aurora, CO, 2 Winthrop
University Hospital, Mineola, NY, 3 University of North Dakota, Grand Forks, ND, 4
University of Central Florida College of Medicine, Orlando, FL, 5 Univ of Colorado, Aurora,
CO and 6 U.S. Department of Veterans Affairs, Eastern Colorado Health Care System,
Denver, CO
While previous studies identify gender differences in melanoma, limited research on the
phenomenon exists. We aim to investigate melanoma prognostic factors amongst males
versus females.In this retrospective chart review, 1,156 adults diagnosed with melanoma
between 2006-2016 at the University of Colorado were included. Breslow’s depth, mitotic
rate, ulceration status, and location were extracted between March and August 2016.
Cochran-Armitage trend tests and cumulative logistic regression were used to examine the
association between gender and Breslow’s depth, univariately and after adjusting for potential
confounders. In univariate analysis, males were significantly more likely to present with le-
sions with higher Breslow’s depths (p for trend¼0.005). In models adjusted for age, melanoma
subtype, and location, males were marginally more likely to present with lesions with higher
Breslow’s depths (cumulative OR: 1.261, 95% CI: 0.988-1.611, p¼0.060). Males were also
marginally more likely to present with lesions with higher mitotic rates, after further adjust-
ments for all other prognostic factors (cumulative OR: 1.244, 95% CI: 0.979-1.580,
p¼0.074). Differences in mitotic rates among melanomas in males versus females, even after
adjustments for all other prognostic factors, suggests that biological differences may
contribute to the female advantage.
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MITF regulates cell adhesion and subcompartment-specific distribution of
differentially cycling melanoma cells

L Spoerri1, C Tonnessen1, K Beaumont2, D Hill2, R Jurek2, S Daignault1, F Ahmed1, M Fane1,
A Smith1, W Weninger2 and N Haass1 1 University of Queensland Diamantina Institute,
Woolloongabba, Queensland, Australia and 2 Centenary Institute, Camperdown, New South
Wales, Australia
Dynamic tumor heterogeneity is a prime cause of drug resistance. Using real-time cell cycle
imaging (FUCCI) we study proliferative and invasive patterns that reflect variable drug
sensitivity. While xenografts generated from MITF-high cell lines displayed a homogeneous
distribution of cycling cells throughout, those from MITF-low lines exhibited clusters of
cycling cells near blood vessels and of G1-arrested cells in oxygen/nutrient-deprived areas.
Melanoma spheroids recapitulated the in vivo cycling behavior. MITF was undetectable in the
hypoxic G1-arrested spheroid core, indicating hypoxia-induced MITF downregulation.
Modulation of MITF expression impacted on spheroid density, with overexpression giving rise
to less compact spheroids and vice versa. High MITF levels prevented cell cycle arrest by
reducing sensitivity to low oxygen/nutrient supply and concurrently by decreased cell-cell
adhesion resulting in the generation of looser, ’spongier’ tumors that allow more efficient
oxygen/nutrient diffusion. These data outline that MITF is a potent regulator of dynamic
heterogeneity.
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Pigmentation and autophagy in alopecia areata pathogenesis

1 2 3 4 4
S Erjavec , A Abdelaziz , L Petukhova , AV Patel and AM Christiano 1 Columbia Univer-
sity-Department of Genetics and Development, New York, NY, 2 Columbia University-
Institute of Human Nutrition, New York, NY, 3 Columbia University-Department of
Dermatology, New York, NY and 4 Columbia University, New York, NY
During the onset of Alopecia Areata, a phenomenon can occur in which patients’ hair sud-
denly becomes white (canities subita). It is hypothesized that this occurs as a result of pig-
mented hairs being preferentially targeted and attacked, leaving only white, non-pigmented
hairs remaining. This lead to the longstanding hypothesis that hair follicle melanocytes play a
role in the pathogenesis and progression of AA. Syntaxin17, an autophagasomal protein, was
identified as an AA-associated locus in our initial GWAS (OR¼1.33, P¼ 3.6x10-7) and has
been shown to play a role in pigmentation. We have shown that Stx17 is expressed in the hair
shaft cortex and inner root sheath of the hair follicle. Additionally, we found that Stx17 ex-
hibits a 1.5-fold expression reduction in AT/AU patient scalp biopsies compared to unaffected
controls. In horses, a mutation in the Stx17 gene has shown to cause a phenotype in which
the horses prematurely gray as a result of hair pigmentation loss. This mutation resulted in a
duplication of MITF-binding sites, which are crucial in regulating pigment cell-specific
transcription of genes essential for melanogenesis. In addition to its role in the pigmentation
process, Stx17 was recently defined as a SNARE protein involved in autophagy. Dysregulation
of the autophagy process has been implicated in neurodegenerative diseases, tumorgenesis,
and other autoimmune diseases, such as IBD, SLE, MS, and RA. Preliminary Stx17 exon
sequencing in 113 patients did not reveal any causal variants; however whole genome
sequencing of 500 patients is currently underway to identify possible regulatory variants
contributing to the disease phenotype. Given the important role that the autophagy process
plays in pigmentation and melanin production, as shown in vitiligo, we will define the roles
of Stx17, autophagy, and pigmentation in AA pathogenesis and disease progression.
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CXCL9 levels in active vitiligo lesions decrease with treatment

JA Hinojosa, L Juarez, A Tovar-Garza and A Pandya University of Texas Southwestern Medical
Center, Dallas, TX
There is a need to establish a biomarker of vitiligo disease activity that can not only help
predict and prevent worsening skin depigmentation but can also serve as a surrogate maker of
treatment response in clinical trials of novel therapies. CXCL9 has been shown to be
important in the pathogenesis of vitiligo and is highly sensitive and specific in predicting
disease activity when measured in the blister fluid of active lesions. However, changes in
lesional CXCL9 levels in response to therapy has not been thoroughly studied. Thus, we
compared levels of CXCL9 and CXCL10 in the blister fluid of active lesional and non-lesional
skin of vitiligo patients before and after treatment in order to correlate chemokine levels with
treatment response. Six patients with active vitiligo were recruited into this prospective study.
Epidermal blisters were created in active lesional and non-lesional skin at the initial visit and
then again after 4-6 weeks of combination therapy. Serum samples were also obtained at each
visit. CXCL9 and CXCL10 protein concentrations within blister fluid and serum were
measured and compared via ELISA. CXCL9 levels were elevated in the lesional skin of all
patients when compared to non-lesional skin (p¼ 0.0313). There was no significant difference
in CXCL10 levels between these sites. After treatment, CXCL9 levels within lesional skin
decreased in all patients (p¼0.0167). CXCL9 and CXCL10 levels within non-lesional skin and
serum did not change with treatment. CXCL9 levels within the active lesional skin of patients
with vitiligo were elevated compared to non-lesional skin but decreased to levels similar to
that of non-lesional skin after just 4-6 weeks of treatment. Measuring CXCL9 levels directly in
the skin using suction blistering may be an effective method of detecting early treatment
response in clinical trials and can help overcome some of the limitations of serum markers.
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Identification of transcriptional and mitochondrial alterations in melanoma
cells at different sites of organ metastasis

J Gill, E Piskounova, A Tasdogan, V Ramesh and SJ Morrison University of Texas South-
western, Dallas, TX
Melanoma is known for its propensity to metastasize to a wide range of distant organ sites
including the liver, lung, brain, and other tissues. Little is known about the mechanisms
melanoma cells utilize to adapt to different organ sites of metastasis. We have used a patient-
derived melanoma xenograft model system to study melanoma metastasis in NOD-SCID-
Il2rg(-/-) (NSG) mice. We performed RNA-sequencing on 48 FACS-sorted melanoma samples
from 3 different human melanomas at 10 unique distant sites of metastasis including the lung,
liver, brain, adrenals, bone marrow, kidney, pancreas, cutaneous skin, ureters, and medias-
tinum. Common transcriptional networks that were differentially regulated between mela-
noma at different organ sites include genes involved in glycolysis, oxidative phosphorylation,
and the hypoxia-inducible factor-1 pathway. Ongoing studies are being performed to confirm
these metabolic differences using a Seahorse XF96. In addition to these transcriptional
changes, we have also identified differences in levels of reactive oxygen species in melanoma
at different sites, with brain and bone marrow metastases experiencing lower oxidative stress
than melanoma cells located in visceral organs. We hypothesize that this lower oxidative
stress may be partly due to a decreased reliance on mitochondria as melanoma brain me-
tastases also have lower mitochondrial mass and decreased mitochondrial copy number
relative to melanoma at other organ sites. These transcriptional and mitochondrial changes
are reversible as melanoma cells isolated from a single organ are capable of forming new
subcutaneous tumors in mice that metastasize to other organs and acquire the properties
typical for the new organ site. Ongoing studies are being performed to understand how these
differences are regulated and whether their manipulation can alter distant organ tropism.
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MoleMapper: What’s good for users is good for science

T Petrie1, L Domenico1, D Webster2, R Samatham1 and S Leachman1 1 OHSU, Portland, OR
and 2 National Cancer Institute, Bethesda, MD
Mobile phone applications are a powerful emerging health care tool with the capacity to
enroll large numbers of participants into research protocols. A large percentage of the U.S.
population routinely carry a mobile phone equipped with a camera, creating the potential to
facilitate self skin examination and longitudinal tracking of melanocytic nevi. This is a
welcome addition to clinical care by both patients and providers, particularly in regions of the
country with limited access to skin care providers. For over a year and a half, OHSU’s Mole
Mapper app has been making it possible for patients to share their images and data via an IRB-
approved research protocol. However, to continue to facilitate melanoma research and the
development of Deep Learning image analysis algorithms, we have made critical improve-
ments in the app’s usability to increase our adoption rate and consequently our data
collection rate. Here we report on a simple mole detection algorithm implemented using the
widely adopted image processing framework OpenCV as one of those improvements. We also
report on changes to the data we collect and changes to how we will be making that data
available. Finally, we review the changes to OHSU’s War on Melanoma Community Registry,
howMoleMapper feeds into that cohort, and how that will empower image-based diagnostics
and patient-centered research projects in the immediate future.
www.jidonline.org S141
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Measurement of skin pigmentation using a chromameter in a 3-dimensional
epidermal model containing functional melanocytes

B Breyfogle, M Bachelor and M Klausner MatTek Corporation, Ashland, MA
Various cosmetic or skin care pharmaceutical formulations augment skin pigmentation either
for the intended purpose of skin lightening or as an off target drug effect. A convenient way to
screen such effects utilizes MelanoDerm, a highly differentiated, three-dimensional tissue
culture model of human epidermis containing normal human melanocytes and keratinocytes.
Use of this model can provide valuable in vitro data as an early screening tool prior to the
commencement of costly clinical trials. In this study, pigmentation was evaluated over the
course of 2-3 weeks using a tristimulus chromometer to measure brightness (L*), yellowness
(b*) and redness (a*) in MelanoDerm tissue produced with normal human melanocytes from
Black, Asian, or Caucasian donors. In parallel to measurements taken with the chromameter,
total melanin content of tissues was also quantified. Over time, cultures became increasingly
pigmented with retention of normal epithelial morphology with the expected pigmentation
level of the donor tissue, i.e. Black>Asian>Caucasian when cultured in media containing
alpha-MSH and beta-FGF. Several OTC skin lightening products were also evaluated in
cultures containing normal human melanocytes from Black donors. Over the 2-3 week
treatment period, control cultures became increasingly pigmented while tissues treated
topically with cosmetic skin lightening agents containing tyosinase inhibitors such as kojic
acid and magnesium ascorbyl phosphate remained distinctly lighter when compared to
control cultures. After 14 days in culture, total melanin content was found to inversely
correlate with surface reflectance (L*). The results described herein suggest that this model is
useful for evaluating melanogenesis, skin lightening, and other pigmentation phenomena of
skin in vitro. In particular, this study highlights two distinct endpoints, total melanin content
and skin color measurement that can be used to evaluate skin pigmentation in vitro.
S142 Journal of Investigative Dermatology (2017), Volume 137
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Identification of long non-coding RNAs regulating the development of
malignant melanoma

M Jingjing1, R Ge2, S Guo3, W Zhang4, T Gao1 and C Li1 1 Department of Dermatology,
Xiijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China, 2 Department of
Dermatology, Xijing Hospital, Fourth Military Medical University, Xi’an, Shanxi, China, 3
Department of Dermatology, Xijing Hospital, Xi’an, Shaanxi, China and 4 Department of
Dermatology, Xijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China
Long non-coding RNAs (lncRNAs), as a subgroup of non-coding RNAs, contribute important
functions to the progression of a variety of human tumours. However, the clinical significance
and biological mechanisms of lncRNAs in the progression of melanoma remain largely un-
known. The objective of this study is to examine the expression and functions of lncRNAs in
the tumorigenesis and progression of melanoma. LncRNA expression profiling of primary and
metastatic melanoma and pigmented nevi was performed to identify tumour-related lncRNAs.
Compared with pigmented nevi, there are 1646 lncRNAs with significantly different
expression in melanoma. Coexpression networks of protein-coding RNAs and lncRNAs were
constructed. The predicted target genes of lncRNAs mainly participate in cancer pathway.
Then we focused on the most differently expressed lncRNAs and used quantitative RT-PCR to
confirm their expression in melanoma and pigmented nevi. We identified melanoma-asso-
ciated lncRNA (MAL) as a potential regulator of melanoma progression, which displayed a
remarkable trend of increasing expression levels from nevi to carcinoma tissues. Furthermore,
functional analysis demonstrated that knock-down the expression of MAL lead to the sig-
nificant suppression of migration and invasion of melanoma cell lines. Taken together, our
results reveal the potential role of lncRNAs in the development of melanoma and MAL maybe
an oncogenic lncRNA that promotes tumor development.
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Melanoma imaging biomarkers show strong spectral dependance

1 2 3
S Leachman , K Linden and JG Krueger 1 OHSU, Portland, OR, 2 University of California
Irvine, Irvine, CA and 3 Rockefeller University, New York, NY
Previous data suggest that melanoma imaging biomarkers may have spectral dependence.
Here we confirm and extend these observations by use of a novel hyperspectral dermatoscope
using 21 wavelengths from 350nm to 950nm. In our cohort of 73 patients imaged with the
hyperspectral dermatoscope, we find that melanoma imaging biomarkers have more intense
values outside the visible spectrum. Two examples are: (1) the statistical deviation of branch
lengths in pigmented network is greater in the near infrared than in the red and (2) image
variation due to superficial epidermal atypia is greater in the ultraviolet. Beyond extending
our visible imaging biomarkers outside the visible spectrum, completely new imaging bio-
markers, such as oxymetric irregularity, that may be linked to metabolic and angiogenic
activity, and that can only be achieved in the presence of heavy pigment by using the entire
spectrum, show great promise to noninvasively elucidate underlying biology in pigmented
neoplasms
828

Dysbiosis of gut microbiota by ampicillin exacerbates vitiligo

1 1 2 1 1
S Akhtar , E Dellacecca , V Engelhard , K Knight and C Le Poole 1 Loyola University
Chicago, Maywood, IL and 2 University of Virginia, Charlottesville, VA
The intestinal tract carries a complex and diverse microbial community which plays an
important role in maintaining overall well-being. Disruption of the gut microbiota (or dys-
biosis) has been linked to disorders such as obesity and inflammatory bowel disease, but can
also drive disease development at ‘distant’ sites, including autoimmunity, infectious disease
and cancer. Vitiligo is characterized by T cell mediated destruction of mature epidermal
melanocytes, supported by limited availability of Treg. The effects of ampicillin and neomycin
on depigmentation were investigated in vitiligo-prone FH-A2D mice. These antibiotics target
broad spectrum bacteria or gram negative and anaerobic species, respectively. Nine pregnant
FH-A2D mice were randomly assigned to one of three groups and given either plain drinking
water, 1.0 mg/ml of ampicillin or 1.0 mg/ml of neomycin in drinking water. Antibiotic
treatment continued after the pups were born. Starting at the age of 4 weeks, pups (8-10 per
group) were assessed for depigmentation on a biweekly basis. Up to the age of 10 weeks no
considerable difference in depigmentation was observed in the three treatment groups.
However, starting at 12 weeks of age a sharp increase in percent depigmentation was seen in
mice given ampicillin in drinking water, resulting in 4-fold increased depigmentation by 18
weeks. A more subtle increase in depigmentation (1.8-fold) was observed in the neomycin
group. Both antibiotics will reduce colonization by gram negative species including B. fra-
gilis. Overall, our data demonstrate that dysbiosis of the gut microbiota exacerbates vitiligo
development in mice.
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Fluoxetine promotes human hair follicle pigmentation: A new anti-greying
strategy

J Gherardini1, J Chéret1, M Bertolini1 and R Paus2 1 Univ of Münster, Muenster, Nordrhein-
Westfalen, Germany and 2 Univ of Manchester, Manchester, United Kingdom
Besides regulating complex central nervous system functions, the neurotransmitter, serotonin
(5-HT), is produced and act in the periphery (e.g. by modulating receptors involved in pain
and pruritus). 5-HT itself reportedly promotes pigmentation in vitro (human melanocyte cell
lines), and in vivo (mice), and selective serotonin reuptake inhibitors (SSRI), namely Fluox-
etine, can stimulate melanin production in murine hair follicles (HFs). Therefore, we asked
whether Fluoxetine exerts any effects on human HF pigmentation in organ-cultured scalp
anagen VI HFs treated with Fluoxetine (1mM and 100nM) for 48h. Quantitative (immuno-)
histomorphometry for standard HF pigmentation parameters revealed that Fluoxetine signif-
icantly increased melanin production in the hair matrix (Masson-Fontana (MF) histochemis-
try) and a-melanocyte-stimulating hormone (a-MSH) protein expression in the outer root
sheath (ORS) ex vivo.Next, we asked whether Fluoxetine can even stimulate some degree of
re-pigmentation of white HFs over 6 days of HF organ culture. Quantitative (immuno-)his-
tomorphometric analyses for a-MSH, adrenocorticotropic hormone (ACTH), tyrosinase ac-
tivity in situ did not reveal significant effects. However, white anagen VI HFs revealed up-
regulated immunoreactivity for corticotropin-releasing hormone (CRH) in the ORS, and for
the pre-melanosome protein (gp100) in the matrix of white HFs. Most importantly, actual
melanin production in the HF pigmentary unit was also significantly induced in white anagen
VI HFs, as assessed by MF. Taken together, these data suggest a new role for Fluoxetine in
human skin physiology and pathology: Fluoxetine may not only retard HF depigmentation by
stimulating the HF pigmentary unit, but also can promote the re-pigmentation of white HFs.
Therefore, topically applied fluoxetine and other SSRIs deserve to be fully explored as
candidate anti-hair greying agents.
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Gene-UV interactions determining sun damage

D Lynn1, E Meyer2, J Aalborg1, N Asdigian1, C Little1, T Terzian1, M Berwick3, S Mokrohisky1,
J Morelli1, RP Dellavalle4, L Crane1 and N Box1 1 University of Colorado, Aurora, CO, 2
University of Colorado, Denver, CO, 3 University of New Mexico, Albuquerque, NM and 4
U.S. Department of Veterans Affairs, Eastern Colorado Health Care System, Denver, CO
Skin cancers that form after ultraviolet (UV) light exposure occur more frequently than any
other cancer type, and in the case of melanoma, they are often fatal. UV exposure induces
these cancers through DNA mutation, and causes damage such as aging, solar elastosis and
hyperpigmentation. Ultraviolet (UV) facial photographs obtained using the Canfield Visia UV
camera may detect sub-visible skin damage caused by UV exposure, and could be used to
help track and minimize the accumulation of sun damage. Nevertheless, it is not known how
these skin damage scores relate to melanoma risk factors such as UV exposure history or to
genetic factors that may predispose to their formation. We are currently following a group of
1,145 children with annual skin exams and telephone interviews and collecting a compre-
hensive longitudinal set of skin cancer risk factor information. We have used facial UV
photography to generate a sun damage score on 550 children. Here we report that facial sun
damage scores correlate with known skin cancer and melanoma risk factors such as UV
exposure history and genetic risk factors such as MC1R, IRF4, and TYR (among others). Thus
we show that UV photography may be used to accurately identify, based on genetic makeup,
sun damage associated with an individual’s UV exposure history. Moreover, we report those
loci that interact with sun exposure history and those that act in an additive fashion to
maximize the effects of UV exposure on sun damage. We are working to determine if this
technology may be used to identify unique high risk groups that may benefit from derma-
tologic surveillance and preventive action.
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Generation of thioredoxin reductase 1 (TR1) knockdowns in human melanoma
cell lines using CRISPR Cas9

C Kline1, M Honeggar1, M Laws2, S Leachman3 and P Cassidy1 1 Oregon Health & Science
University, Portland, OR, 2 Oregon Health and Science University, Portland, OR and 3
OHSU, Portland, OR
UV-induced antioxidant responses are involved in various cell signaling and redox sensitive
pathways which play an important role in maintaining the health of a melanocyte. Detoxi-
fication of ROS produced by exposure of the skin to the sun’s UV radiation is controlled in
part by the antioxidant networks glutathione (GSH) and thioredoxin reductase 1 (TR1).
Recently our lab found that TR1 expression levels varied in human melanoma tissues, with
increased expression being associated with advanced stages of melanoma and increased
metastasis. Based on these observations we believe that a melanocyte’s ability to respond to
UV-induced oxidative stress might be the basis of increased risk for melanoma, while hyper
activation of the TR1 antioxidant system facilitates progression of disease in melanomas. In
order to better understand how antioxidants can be protective, and yet accelerate melanomas
we have started to investigate the importance of the antioxidant network(s) in the human
melanoma cell line M-14, which has one of the highest level of TR1 in all of the melanoma
lines in the NCI 60 panel. In order to directly evaluate the role of TR1 in M-14 melanoma
cells we are using the genome editing tool CRISPR Cas9 to generate TR1 knockouts and assess
the effects on the antioxidant response to simulated solar radiation. In this study, we hope to
elucidate the mechanisms by which TR1 levels effect response of the complex antioxidant
networks of the melanocytes to UV-induced oxidative stress and oncogenic transformation.
This information is vital for developing effective chemoprevention agents in addition to un-
derstanding the mechanism of melanoma progression.
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MAPK inhibition modulates the induction of MHC molecules by IFN-a2b and
TNF-a in human melanoma cells

M Sasaki1, B Sapkota2 and B Pollack3 1 Atlanta VAMC, Atlanta, GA, 2 Emory University,
Atlanta, GA and 3 Emory University / Atlanta VAMC, Atlanta, GA
Aberrant signaling via the mitogen-activated protein kinase (MAPK) pathway plays a central
role in melanoma development. Inhibitors of enzymes such as BRAFV600E and MEK are
currently used in the treatment of melanoma patients. While these inhibitors were initially
developed to block tumor cell proliferation and survival, there is an increasing recognition
that these inhibitors also influence processes relevant to anti-tumor immunity. To this end, we
examined the impact of vemurafenib and trametinib on the induction of MHC molecules by
interferons and TNF-a. We found that both vemurafenib and trametinib enhanced the in-
duction of cell surface MHC class I molecules by IFN-a2b in BRAF-mutant melanoma cells.
In addition, trametinib also enhanced MHC class I induction in BRAF wildtype melanoma
cells which are unresponsive to vemurafenib. These changes were associated with increases
in the expression of the MHC class I transcriptional co-activator NLRC5. In addition, we
found that trametinib blocked the repression of MHC class II by TNF-a in A375 melanoma
cells. Using chromatin immunoprecipitation (ChIP), we found that vemurafenib enhanced
levels of histone H3 lysine 4 trimethylation within promoter III of CIITA. These studies suggest
that MAPK inhibitors may modulate anti-tumor immune responses in melanoma by altering
the cellular response to cytokines and the expression of genes regulating antigen presentation.
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Ablation of b-catenin signaling in stromal fibroblasts inhibits dynamic tumor-
stromal interactions

K Yang1, L Zhou1, A Kadekaro1 and Y Zhang2 1 University of Cincinnati, Cincinnati, OH and
2 University of Cincinnati, Cinicnnati, OH
Cancer-associated fibroblasts (CAFs) are one of the most abundant non-cancer cells in tumor
microenvironment that support melanoma to grow, migrate and develop drug resistance. b-
catenin signaling is important for fibroblast to maintain biological functions. To determine
whether b-catenin signaling is required for tumor-stromal interactions, we knocked down b-
catenin expression in primary human fibroblasts using inducible lentiviral shRNAs (bcat-GFP/
Fbs). WM115 or SK-MEL-24 melanoma cells were cocultured with either bcat-GFP/Fbs or
fibroblasts transduced with scramble shRNA (GFP/Fbs) and then stained for CAF marker
expression. Interestingly, the expression of a-SMA, S100A4 and YAP nuclear translocation
were all lost in bcat-GFP/Fbs. In addition, our qPCR data showed that the expression of
extracellular matrix proteins, cytokines and growth factors, such as MMP8, fibronectin, TGF-b
and VEGF, were higher in GFP/Fbs than in bcat-GFP/Fbs when cultured with melanoma-
conditioned media. The data suggested that stromal fibroblasts require b-catenin signaling to
respond to direct and indirect stimulation of human melanoma cells. To determine whether b-
catenin signaling is required by stromal fibroblasts to support the growth of melanoma cells,
bcat-GFP/Fbs and GFP/Fbs were cocultured with melanoma cells in a 3D spheroids tumor
model. The size of tumor-GFP/Fbs spheroids was consistently bigger than that of tumor-bcat-
GFP/Fbs spheroids during culture. Flow analysis showed increased cell cycle arrest and cell
death in melanoma cells in spheroids mixed with bcat-GFP/Fbs, suggesting that stromal fi-
broblasts lost the ability to support melanoma cell growth after b-catenin ablation. Overall,
our data revealed an important role of b-catenin signaling in CAFs to maintain reciprocal
tumor-stroma interactions. Furthermore, targeting b-catenin in CAFs has the potential to be an
effective approach to improve melanoma treatment.
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Exploiting oxidative stress to target melanoma

1 2 3 3 4 5 4
A Kadekaro , K Ernest , F Thowfeik , AVadukoot , L Zhou , K Yang , Y Zhang and E Merino2

1 University of Cincinnati, Cincinnati, OH, 2 Univ. Cincinnati, Dept. Chemistry, Cincinnati,
OH, 3 Dept. Chemistry, Cincinnati, OH, 4 Univ. Cincinnati, Div. Pharmaceutical Sciences,
Cincinnati, OH and 5 Div. Pharmaceutical Sciences, Cincinnati, OH
Unlike normal cells, melanoma cells are distinguished by their high production of reactive
oxygen species (ROS), a consequence of changes in metabolism associated with their ma-
lignant transformation. The difference in redox state between normal and malignant cells
opens an important therapeutic window that can be exploited for melanoma treatment. We
have designed a cell-permeable pro-drug named RAC-1 that, upon intracellular activation by
ROS induces DNA damage. We hypothesized that RAC-1 differentially target melanoma cells
while sparring normal tissue. Primary melanoma tumors, derived from the Pathology lab
arquives, were examined for expression of 8-OxodG, the most recognized form of oxidative
DNA damage. Histological analysis of the sections revealed that all tumors examined showed
extensive positive staining for 8-OxodG. In contrast, in the adjacent tumor-free area only a
few cells showed positivity, suggesting reduced oxidative stress compared to melanoma cells.
Next, a panel of human melanoma cell lines and normal melanocytes (NMCs) was used to
determine their sensitivity to RAC-1. Out of 7 melanomas 5 displayed higher sensitivity to
RAC1 (IC50 11.5+3; 19+3; 12+3;18+4; 5+1) compared to NMCs (50+7). The sensitivity to
RAC1 correlated with the determined ROS levels, about ten times higher than NMCs and
DNA damage determined by single cell gel electrophoresis (tail moment 22.1+0.7
Vs.11.5+2.3). Western blot analysis demonstrated accumulation of p53 and reduction of
Bcl2. In agreement with the in vitro findings, C57BL/6J mice induced with B16F10 melanoma
developed smaller tumors when treated with RAC1. These results demonstrate that targeting
melanoma cells with RAC1 may be an effective alternative to selectively eliminate malignant
cells.
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A role for the unfolded protein response in the pathogenesis of vitiligo

P Manga, OA Arowojolu and SJ Orlow The Ronald O. Perelman Dept. of Dermatology, New
York University School of Medicine, New York, NY
Vitiligo is a common skin condition characterized by progressive depigmented lesions
following autoimmune-mediated destruction of melanocytes. While recent studies greatly
improved our understanding of the autoimmune and genetic components, the mechanisms
that initiate vitiligo are poorly understood. We hypothesized that melanocytes from vitiligo
patients (VMs) are more susceptible to vitiligo-inducing triggers, such as the phenol mono-
benzone (MB), than melanocytes from normally pigmented individuals (NHMs) because key
cytoprotective responses are dysfunctional. We therefore performed a microarray analysis
experiment to identify pathways activated by NHMs dosed with MB, then determined if they
were disrupted in VMs. NHMs exposed to MB activate NRF2-regulated antioxidant responses
and the unfolded protein stress response (UPR). PERK, a UPR initiator, phosphorylates NRF2
as well as the translation initiation factor eIF2a. NRF2 knockdown sensitized NHMs to MB
(p < 0.0001). Conversely, NRF2 activation by knockdown of its repressor KEAP significantly
increased resistance (p < 0.0001). PERK down-regulation significantly reduced melanocyte
viability (p < 0.0001), though some melanocytes adapted and were maintained in culture
(shPERKLT). Survival correlated with a paradoxical increase in phospho-eIF2a and reduced
sensitivity to MB (PARP cleavage/cPARP at 500mM MB in shPERKLT/400mM in controls).
Furthermore, the PERK kinase inhibitor, GSK2606414, sensitized melanocytes to MB (cPARP
at 250mM MB with GSK2606414/400mM without). VMs were more sensitive to MB than
NHMs (p < 0.0001). Furthermore, the MB-induced increase in expression of HO1 (an NRF2-
regulated antioxidant) was higher in NHMs compared to VMs. Congruently, MB-induced
phospho-eIF2a was evident in NHMs, but not VMs. The PERK-NRF2 and -eIF2a axes thus
determine melanocyte sensitivity to MB. The UPR, already implicated in several autoimmune
disorders, may link exposure to vitiligo-inducing triggers with disease onset.
www.jidonline.org S143
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Applying FACS-based single cell RNA-seq to study neonatal mouse skin

L Miao , M Kelly , S Barkdull , H Sherrill and I Brownell 1 Dermatology Branch, National
Cancer Institute, National Institutes of Health, Bethesda, MD, 2 NIDCD, NIH, Bethesda, MD
and 3 Laboratory of Cochlear Development, National Institute on Deafness and Other
Communication Disorders, National Institutes of Health, Bethesda, MD
Single cell RNA sequencing (scRNA-seq) has been recently developed to study the gene
expression profile of individual cells. This high-resolution transcriptomic analysis is enabling
deep insights into biological systems and disease mechanisms. Multiple techniques have
been used to capture single cells, including microfluidics platforms, microtiter plates, and
droplet-based technologies. These are followed by cell lysis and reverse-transcription (RT) of
RNA from the individual cells. Barcoded and multiplexed cDNA are then subjected to high
throughput sequencing. To apply this powerful approach for the study of skin biology, we
have developed a protocol for the isolation of labeled single cells from neonatal mouse skin.
Dispase is used to separate the epidermis from the dermis, with hair follicles remaining in the
dermis. Enzymatic digestion then generates single cell suspension, and fluorescently-labeled
single cells are sorted into microtiter plates using fluorescence-activated cell sorting (FACS).
We have optimized this approach to maximize post-sort cell viability and cDNA purification
for scRNA-seq library preparation. Taken together, this approach allows for the collection of
high quality scRNA-seq data to analyze the biology of lineage specific cells from neonatal
mouse skin.
S144 Journal of Investigative Dermatology (2017), Volume 137
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From genotoxic stresses to skin damage: Distinct, novel mechanisms of skin
and hair damage in chemo/radiation therapy

Z Yue Fuzhou University, Fuzhou, Fujian, China
Genotoxic stresses induced by ionizing radiation (IR) and chemotherapeutic agents often
damage the skin and hair follicle. Although the details of the DNA damage responses (DDR)
have been extensively studied, it remains unclear how the actual damage occur at the tissue/
organ level. My laboratory has focused on this aspect of skin/hair biology, and made several
interesting discoveries: (1) In the mammalian hair and avian feather follicles, we found that
down-regulation of sonic hedgehog (Shh) gene expression is a critical early event in
chemotherapy-induced tissue damage. A notch in the feather morphology was induced,
which recorded the reversible impact of chemotherapy on its development. Consistently, cell
proliferation in the feather rachis, which is independent of Shh signaling, remains undisrupted
by chemotherapy (Xie et al., JID 2015). (2) IR-induced skin damage is a common side effect in
cancer radiotherapy. We found that there are significant keratin gene expression changes in
skin, Keratin 17 in particular (Liao et al., JID 2016). Furthermore, IR-induced ROS lead to the
disruption of cytoskeleton, and degradation of E-cadherin/b-Catenin. These then accumulate
to the disruption of adherens junctions (AJs) in the epidermis. Subsequently, Wnt and Hippo
signaling are activated, followed by compensatory cell proliferation and desquamation (Xie et
al., submitted). (3) The hair follicle has been utilized as a model to investigate how chemo-
and radiation therapy work together. A synergism between colchicine and IR was reported
about fifty years ago (Malkinson et al., JID 1961). We recently tested some common chemo
drugs, and indeed found that 5-flurouracil and taxol work best in combination with IR to
damage the hair. These agents are widely used in chemo-radiation therapy of various cancer
types. Our work thus offers an exciting opportunity to explore the molecular mechanism of
this synergism, and promotes the test of novel chemicals that will enhance the efficacy of
cancer therapy.
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Histologic and immunohistochemical evaluation of Lichen Planopilaris and
correlation with clinical disease severity

M Porter1, M Yasuda1, R Foreman1, M Hoang1, A Manatis-Lornell1 and M Senna2 1 Massa-
chusetts General Hospital, Boston, MA and 2 Massachusetts General Hospital, Boston, ME
Lichen planopilaris (LPP) is a primary cicatricial (scarring) alopecia of the scalp that is difficult
to diagnose and treat and can result in permanent hair loss. The diagnosis of LPP is made
through evaluation of the clinical presentation, histologic findings, and trichoscopy findings.
This study seeks to correlate clinical severity of disease with histologic findings and to identify
a potential immunohistochemical scoring system that may be useful in the grading of disease
activity. A small pilot study with ten patients with previously diagnosed, biopsy-confirmed
lichen planopilaris was performed. Clinical disease at time of biopsy was graded using a new
clinical severity scoring system being developed at Massachusetts General Hospital. Biopsy
specimens were evaluated with immunohistochemistry markers, including CD8, CD123, and
CK15. Further, evaluation of sebaceous glands, presence of mast cells, and location of
inflammation was also performed. An immunohistochemical scoring system was developed
incorporating these markers to grade histologic severity and activity. Our study found a
correlation between the two respective scoring systems used to grade clinical severity and
histologic severity. Positive staining for CD8, CD123, and CK15 was observed in specimens.
A lack of validated assessment tools and markers of disease activity limit the evaluation of
new potential treatments for LPP in clinical trials. In future studies, we plan to validate a new
clinical assessment tool for LPP, incorporating this immunohistochemical disease severity
scoring system, with the hopes that it can be utilized to assess LPP severity and activity and
response to treatment. This would enable better evaluation of treatment options for LPP in the
future.
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Spatiotemporal antagonism in mesenchymal-epithelial Signaling in sweat
versus hair fate decision

CP Lu1, L Polak1, B Keyes2 and E Fuchs1 1 Rockefeller University, New York, NY and
2 Calico Life Sciences, South San Francisco, CA
The gain of eccrine sweat glands in hairy body skin has uniquely empowered humans to run
marathons and tolerate temperature extremes. Epithelial-mesenchymal crosstalk is integral to
the diverse patterning of skin appendages, but the molecular events underlying their speci-
fication remain largely unknown. Employing genome-wide analyses and functional studies,
we show that sweat glands are specified by mesenchymal-derived BMPs and FGFs that signal
to epithelial buds and suppress epithelial-derived SHH-production. Conversely, hair follicles
are specified when mesenchymal BMP signaling is blocked, permitting SHH-production. Fate
determination is confined to a critical developmental window, and is regionally specified in
mice. In contrast, a shift from hair to gland fates is achieved in humans when a spike in BMP
silences SHH during the final embryonic wave(s) of bud morphogenesis.
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Early and late matrix progenitors form the terminally differentiated cell layers
of the hair follicle

A Mesler, N Veniaminova, M Lull and S Wong University of Michigan, Ann Arbor, MI
During morphogenesis and regeneration, matrix progenitors undergo terminal differentiation
to form the concentric layers of the hair follicle. These differentiation events are thought to
depend on signals from the mesenchymal dermal papilla (DP); however, it remains unclear
how DP-progenitor cell interactions govern specific cell fate decisions. Here, we provide
evidence that the matrix progenitor pool can be divided into early and late phases based on
distinct temporal, molecular and functional characteristics. Surprisingly, we find that early
matrix progenitors initiate terminal differentiation prior to enveloping the DP. These early
differentiation events specify Keratin 79+ cells, which form the companion layer, but do not
require Shh, BMP or mature DP-derived signals. Using a transient lineage tracing system
where only matrix progenitors and their most immediate descendants are labeled, we show
that specification of the hair follicle terminally differentiated layers both commences and
terminates asynchronously, with early matrix progenitors forming the companion layer, and
later matrix populations progressively generating the inner root sheath and hair shaft. By
tracing the companion layer into next telogen, we also show that these cells are mostly lost
during catagen; however, a subset of cells are retained in the upper region of the inner bulge.
Finally, we demonstrate that Keratin 79 null mice exhibit normal hair growth. Together, these
findings provide several novel insights into the complex process of terminal differentiation
within the hair follicle.
841

Minoxidil dose response study in female pattern hair loss patients determined
to be non-responders to 5% topical Minoxidil

A Goren1, M Kovacevic2, J McCoy1 and J Shapiro3 1 Applied Biology, Inc., Irvine, CA,
2 University of Rome, Rome, Italy and 3 New York University Langone Medical Center, New
York, NY
Topical minoxidil is the only US FDA approved drug for the treatment of female pattern hair
loss (FPHL). 5% minoxidil foam is only effective at re-growing hair in a minority of women
(approximately 40%). Thus, the majority of FPHL patients remain untreated. Previously, we
have demonstrated that non-responders to 5% minoxidil have low metabolism of minoxidil in
hair follicles. As such, we hypothesized that increasing the dosage of topical minoxidil to low
metabolizers would increase the number of responders without increasing the incidence of
adverse events. In this study, we recruited FPHL subjects that were identified as non-re-
sponders to 5% topical minoxidil utilizing the previously validated assay for minoxidil
response. Subjects were treated for 12 weeks with a novel 15% topical minoxidil solution. At
12 weeks, 60% of subjects achieved a clinically significant response based on target area hair
counts (>13.7% from baseline), as well as, significant improvement in global photographic
assessment. None of the subjects experienced significant hemodynamics changes or any
other adverse events. To the best of our knowledge, this is the first study to demonstrate the
potentially beneficial effect of a higher dosage of minoxidil in FPHL subjects that fail to
respond to 5% minoxidil.
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Styling without shedding: novel topical formula reduces hair shedding by
contracting the arrector pili muscle

AGoren1, J McCoy1, M Kovacevic2, J Shapiro3 and R Sinclair4 1 Applied Biology, Inc., Irvine,
CA, 2 University of Rome, Rome, Italy, 3 New York University Langone Medical Center,
New York, NY and 4 University of Melbourne, Melbourne, Victoria, Australia
During hair styling, women frequently complain of excessive hair shedding. The shedding
associated with styling results from mechanical force pulling on hair follicles. Each follicle in
the scalp contains an arrector pili muscle that, when contracted, increases the force required
to epilate hair. The arrector pili muscle expresses a1 adrenergic receptors (a1-AR). As such, we
hypothesized that contraction of the arrector pili muscle, via an a1-AR agonist, would greatly
reduce the amount of hair lost during styling, coloring and other cosmetic hair procedures. In
a previous study, we reported a 42% reduction in hair shedding during styling (brushing)
using a 10% phenylephrine solution (a classic selective a1-AR agonist). In this communica-
tion we report on the development of a novel topical formulation containing a naturally
occurring a1-AR agonist from Citrus Aurantium Amara. Female subjects, ages 18-40, were
recruited to study the effect of the topically applied formula on epilation force and hair
shedding during styling (brushing). In our blinded study, 80% of subjects demonstrated
reduced shedding on days using the formula compared to days using a placebo solution.
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miRNAs are required for post-induction stage sweat gland development

C Cui, Y Piao, M Michel, D Campbell, R Ishii, A Sharov and D Schlessinger National Institute
on Aging, Baltimore, MD
miRNAs modulate various biological processes including organ development. In skin,
developing hair follicles were shown to change the course from invagination to “evagination”
in the absence of miRNAs. In contrast to hair follicles, we find that miRNAs regulate earlier
stage development in sweat glands. When miRNA maturation was blocked by ablation of the
miRNA-processing enzyme Dicer in mice, Wnt and Eda pathways were still active in
knockout pregerms, and no “evagination” was observed, but sweat gland formation was
arrested at the pregerm stage. Expression profiling revealed a set of affected candidate target
miRNAs and mRNAs in developing sweat glands. We further analyzed possible involvement
of a candidate target miRNA cluster, Mirc1, and a candidate target mRNA, Epgn, in sweat
gland development with mutant mouse models. However, sweat glands were fully formed in
these knockout mice. Our data suggest that miRNAs are indispensable for early stage sweat
gland development, acting downstream of Wnt-Eda. The severe Dicer phenotype could result
from the joint loss of several miRNAs, resulting in dysregulation of multiple target mRNAs.
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Histpathologic features of alopecia areata

B Lew, J Choi, S Loh and W Sim Department of Dermatology, Kyung Hee University Hospital
at Gang-dong, Seoul, Seoul-t’ukpyolsi, Republic of Korea
The purpuse of this study is to evaluate the histologic features of Alopecia areata (AA) in scalp
biopsy specimens taken from different types and duration of AA and sought to establish the
histologic differences according to the phase, type and duration of current episodes. The
pathology archives of Kyung hee university hospital at Gang-dong were searched for AA in
the diagnostic field from the period of 2006 to 2016 with sections suitable for review. 5-
millimeter punch biopsy specimens were taken from the scalp in areas of recent, active hair
loss or marginal areas of chronic AA and the specimens were sectioned by Tyler technique.
Of the 450 cases initially selected, 8 cases were excluded because of lack of available
representative sections. Peribulbar lymphocytic infiltrate in acute, subacute, chronic stages
was 57 cases (92%), 62 cases (78%) and 216 cases (76%), and in patchy, acute diffuse and
total alopecia areata (ADTA), alopecia totalis (AT) was 211 cases (98%), 22 cases (100%),
95cases (72%), respectively. Eosinophilic infiltrate was prominent 19 cases (31%) in acute
phase and decreased relatively in alopecia totalis (AT) with 8 cases (6%). Less than 1 of
anagen/telogen ratio was observed predominantly in more than 1year of current duration.
Prominent peribulbar lymphocytic infiltrate (92%) and relatively decrease of anagen/telogen
ratio are observed in acute patchy type AA and these are demonstrative histopathologic
features of AA. We found that total hair counts were decreased prominently at more than 5
years of current duration. These findings can be new concern when patients of various types
of AA are presented to clinicians.
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Dermal lymphatic vessels promote hair follicle growth via the BMP inhibitor
Sostdc1

S Yoon1, L Dieterich2, S Karaman2, S Proulx2, S Bachmann2, C Sciaroni2 and M Detmar2

1 Institute of Pharmaceutical Sciences, ETH Zurich, Zürich, Switzerland and 2 Institute of
Pharmaceutical Sciences / ETH Zurich, Zürich, Switzerland
The lymphatic vascular system plays important roles in the control of tissue fluid homeostasis
and of immune responses. While previous studies revealed that VEGF-A-induced angiogen-
esis promotes and VEGF-A blockade reduces hair follicle growth, the potential role of
lymphatic vessels (LVs) in hair follicle cycling has remained unknown. We investigated the
postnatal and the depilation-induced hair cycle in mice and found that LVs are localized in
close proximity to the bulge area and the dermal papilla throughout the hair cycle. Increased
LV density in the skin of K14-VEGF-C transgenic mice was associated with earlier onset and
prolongation of the anagen growth phase of hair follicles, associated with activated Wnt
signaling in hair follicle stem cells. Conversely, follicle progression to the catagen regression
phase was accelerated in K14-sVEGFR3 transgenic mice that lack cutaneous lymphatic
vessels. Importantly, repeated intradermal injections of VEGF-C protein promoted anagen hair
growth in mice. In vitro, conditioned media (CM) from lymphatic endothelial cells (LECs)
promoted human dermal papilla cell (DPC) growth and mRNA expression of IGF-1 and
alkaline phosphatase, activators of DPCs. Gain- and loss-of-function studies identified the
BMP antagonist Sostdc1 as mediator of the LEC effects on DPCs. These results reveal an
unexpected role of lymphatic vessels in promoting hair follicle growth and identify potential
new therapeutic strategies for conditions associated with hair loss.
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Human scalp-derived fibroblasts alter FGF expression profile upon WNT
activation: implication of their role to provide folliculogenetic
microenvironment

M Kinoshita-Ise1, A Tsukashima2, T Kinoshita3, Y Yamazaki4 and M Ohyama4 1 Department
of Dermatology, Kyorin University School of Medicine, Toronto, ON, Canada, 2 Department
of Dermatology, Kyorin University School of Medicine, Tokyo, Japan, 3 Devision of Cellular
Signaling Institute for Advanced Medical Research, Keio University School of Medicine,
Tokyo, Japan and 4 Department of Dermatology, Kyorin University School of Medicine,
Tokyo, Japan
Hair follicle (HF) morphogenesis is enabled by epithelial-mesenchymal interactions in which
WNT signaling plays key roles. Recent studies demonstrated that dermal fibroblasts sur-
rounding HF enhanced HF regeneration via FGF9 secretion in mice. However, whether hu-
man dermal fibroblasts are capable of providing folliculogenetic environment by similar
machinery remains elusive. The aim of this study is to assess if human scalp-derived dermal
fibroblasts (hsFBs) are able to modulate their FGF expression profile in response to WNT
activation. In isolated culture, hsFBs were distinguished from dermal papilla (DP) and dermal
sheath cells by relatively-high expression of FGF5 and 18, potential inducers of hair cycle
retardation or catagen phase. Interestingly, when exposed to WNT activator CHIR99021,
cultured hsFBs down-regulated FGF7 whlile up-regulating FGF9, a positive regulator of HF
morphogenesis, and FGF16 and 20 belonging to the same FGF subfamily. In addition,
CHIR99021 dose-dependently modulated FGF7 and 9 expression. Supplementation of FGF9
to co-culture of human DP cell and keratinocytes resulted in up-regulation of DP biomarkers,
implying a role of FGF9 in the maintenance of DP properties. When administered subcuta-
neously into immunodeficient mice co-transplanted with mice keratinocytes and dermal
cells, FGF9 increased both of the number and the diameter of newly formed HFs, while FGF7
decreased HF diameter. These findings suggested that hsFBs may support HF formation by
modulating regional FGF expression profile responding to WNT activation.
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Analysis of prostaglandin D2 receptor 2 expression during hair follicle cycling

Y Sung, Y Kang, S Bak, J Oh, M Kim and J Kim Kyungpook National University School of
Medicine, Daegu, Republic of Korea
Recent studies have reported that a diverse range of prostaglandins affects hair growth in mice
and humans. In particular, prostaglandin D2 (PGD2) and its non-enzymatic metabolite 15-
deoxy-D12,14-prostaglandin J2 (15d-PGJ2) inhibit hair growth by binding to the prosta-
glandin D2 receptor 2 (DP2 receptor). It has been reported that the expression of PGD2
fluctuates during the hair growth cycle and peaks during the regression phase; however, the
expression pattern of the DP2 receptor is not known. In this study, we investigated the
expression of the DP2 receptor during hair growth cycle in mice and human hair follicle
xenografts. We found that the DP2 receptor expression is highest when the hair follicle begins
regressing in spontaneous and synchronized hair growth cycles in mice. In human hair fol-
licles, the expression of the DP2 receptor is greatly elevated during the late anagen and early
catagen. Our results indicate that elevated expression of the DP2 receptor affects anagen-
catagen transition in the hair growth cycle through the PGD2-DP2 receptor pathway.
www.jidonline.org S145
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Cold-sensing ameliorated ichthyosis in a patient with Dorfman-Chanarin
syndrome

K Nakajima1, T Ishimoto2, Y Uchida3 and S Sano4 1 Department of Dermatology, Kochi
Medical School, Kochi University, Kochi, Japan, 2 Kochi Medical School, Kochi University,
Kochi, Japan, 3 VA Med Ctr/UCSF, San Francisco, CA and 4 Kochi University, Kochi, Japan
Dorman-Chanarin syndrome (DCS) is an autosomal recessive, neutral lipid storage disorder
with ichthyosis to loss-of-function mutation in CGI-58, characterized by the presence of
intracellular lipid droplets in cells of multiple organs. CGI-58 is an activator of adipose tri-
glyceride lipase (ATGL) contributing to triglyceride (TG) lipolysis. Although dysfunction of
CGI-58 is considered to be the primary cause, the pathomechanism of ichthyosis in DCS still
remains undefined. Here, we report a case of 72-year-old man with DCS, harboring a novel
missense mutation in the exon 3 of CGI-58 gene in one allele, presented ichthyosiform
erythroderma with a distinct seasonal variation (J Dermatol Sci 2010; 57: 102). His skin le-
sions were aggravated in summer but resolved spontaneously during winter. Biochemical
analysis of scales from his lesions, revealed increased levels of TG and decreased levels of
fatty acids (FA), indicating dysfunction of ATGL. Notably, the patient showed higher levels of
TG but lower FA in the scales taken in summer than those in winter, suggesting that ‘seasonal’
fluctuated activity of ATGL might be associated with the clinical severity (J Dermatol Sci
2010; 57: 102). Strikingly, topical application of menthol containing pasting resulted in local
resolution of his ichthyosiform lesions. Furthermore, improvement of water retention capa-
bility was observed at the ameliorated lesion by menthol pasting. Since menthol is an agonist
of transient receptor potential M8 (TRPM8), which is activated by low temperature below
22oC. We now speculate that temperature-dependent mechanism may be involved in the
etiology of DCS in this specific patient. Our case gives a new piece of puzzle to elucidate the
association between lipid metabolism pathway and thermo-regulation in keratinocytes.
S146 Journal of Investigative Dermatology (2017), Volume 137
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Transcription factors Runx1 and Runx3 regulate differentiation and
proliferation of keratinocyte

T Edamitsu1 and R Okuyama2 1 Department of Dermatology, Shinshu University School of
Medicine, Nagano, Japan and 2 Shinshu University School of Medicine, Nagano, Japan
Runt-related transcription factor (RUNX) family is implicated in stem cell regulation, tissue
development, and oncogenesis. Runx1 and Runx3 (Runx1/3) play important roles in several
organs, including blood, muscle, gastric mucosa, nervous system and hair follicles by
affecting cell survival, proliferation, and differentiation. However, it is unknown whether and
how Runx1/3 regulate in the epidermis. We investigated the functions of Runx1/3 in the
epidermis. First, we overexpressed Runx1/3 in primary mouse keratinocyte by using adeno-
virus vectors. The amounts of keratin1 (K1) and keratin10 (K10) were decreased by Runx
overexpression. Conversely, we decreased the expression of Runx1/3 by using sequence-
specific siRNAs. The amounts of K1 and K10 were increased by the Runx knockdown. These
results suggested that both Runx molecules inhibit the induction of early differentiation
markers in the keratinocytes. We further elucidated how Runx regulate expression of K1 and
K10. Chromatin immunoprecipitation assay showed that Runx1/3 bound to Runx consensus
sequences located in 5’regions of K1 and K10 genome. While Runx1/3 bound to the 5’regions
in undifferentiated state, they come off in association with differentiation induced by
increasing calcium concentration within the medium. These results show that Runx1/3
negatively regulate transcription of K1 and K10. Further, Runx1/3 regulate keratinocyte
growth. Overexpression of Runx1/3 induced keratinocytes growth arrest. However, the
knockdown of Runx1/3 did not advance proliferation. Actually we generated K5Cre-Runx1
(or Runx3) fl/fl mice lacking Runx1 (or Runx3) in keratinocytes. In these transgenic mice, K1
and K10 were detected in basal keratinocytes, but the proliferation of basal keratinocytes did
not changed as expected. Taken together, we propose that Runx1/3 inhibit both early dif-
ferentiation and proliferation in keratinocytes.
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After skin wounding, noncoding dsRNA coordinates prostaglandins and
WNT7b to promote regeneration

A Zhu1, A Li2, D Kim2, T Ratliff3, M Melsom4 and LA Garza5 1 Rice University, Houston, TX,
2 Johns Hopkins Medical Institute, Baltimore, MD, 3 University of Cincinnati College of
Medicine, Cleveland, OH, 4 Johns Hopkins University, Baltimore, MD and 5 Dermatology,
Johns Hopkins Univ, Baltimore, MD
In a rare example akin to organogenesis in adult mammals, large full-thickness skin wounds in
mice and rabbits lead to de novo morphogenesis of hair follicles. It is still not fully understood
what controls this process, known as Wound Induced Hair Neogenesis (WIHN). Previously, our
group has demonstrated that double stranded RNA (dsRNA) released during wounding is both
necessary and sufficient to stimulate WIHN through Toll like receptor 3 (TLR3), coincident with
activation of WNT/b-catenin signaling. In other systems, prostaglandin E2 (PGE2) is an impor-
tant effector of regeneration and has been shown to stimulate the WNT/b-catenin pathway. Our
microarray data shows WNT7b is the most potently enriched WNT transcript induced by
dsRNA (#187 out of 49,395 transcripts). Thus, we hypothesize that dsRNA and TLR3-mediated
damage-sensing stimulate a PG-dependent mechanism to activate the WNT7b/b-catenin
pathway, and WIHN. We find that Wnt7b expression is induced by synthetic dsRNA (poly I:C)
in both the epidermis of healing mouse skin wounds and cultured normal human epidermal
keratinocytes (P < 0.05, N¼3). Mice lacking TLR3 and epidermal STAT3 display a marked
reduction of Wnt7b expression (P < 0.05, N¼8). Supportively, IL-6 rescues WIHN and Wnt7b
levels in TLR3 null mice (P < 0.05, N¼8). Additionally, we find the amount and kinetics of
WNT7b expression induced by poly I:C closely correlated to that of prostaglandin-endoper-
oxide synthase 2 (PTGS2/COX2), which was also required for WNT7b protein levels based on
PTGS2-siRNA treatment of human keratinocytes (P < 0.05, N¼3). In vivo results show that the
Ptgs2 inhibitor celecoxib reduces dsRNA-induced WIHN (P < 0.05, N¼32) and Wnt7b.
Exogenous PGE2 can rescue WIHN and Wnt7b (P < 0.05, N¼21). Collectively, these results
highlight TLR3-mediated damage sensing mechanism as a novel upstream coordinator of
prostaglandin and Wnt levels in regeneration.
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The role of astrotactin2 in regulating mammalian skin polarity

H Chang University of Wisconsin-Madison, Madison, WI
Planar cell polarity (PCP) signaling controls the global orientation of surface structures, such
as hairs and bristles, in both vertebrates and invertebrates. Current evidence suggests that PCP
proteins are essential for cell-to-cell propagation and intracellular interpretation of polarity
information, but the molecules and mechanisms responsible for setting up the initial asym-
metry in spatial information remain unknown. We recently identified the exon 5 deletion in
Astrotactin2 (Astn2) as a genetic modifier of the PCP hair patterning phenotype that imposes a
large-scale asymmetry on hair follicle orientation. By studying epitope-tagged derivatives of
mouse Astn2 produced in transfected cells, we have defined the transmembrane topography
of mouse Astn2 as a two transmembrane protein with N- and C-termini residing on the
extracellular face of the membrane. We have also discovered this protein undergoes a single
intramembrane proteolytic cleavage in the second transmembrane segment (TM2). Astn2
intramembrane proteolysis is insensitive to replacement of TM2 by the transmembrane
domain of CD74 or by 21 alanines. However, replacement of TM2 by the transmembrane
domain of CD4, the Asialoglycoprotein receptor, or the Transferrin receptor eliminates
intramembrane proteolysis, as does leucine substitution of residues that overlap or are
immediately upstream of the cleavage site. Replacement of the transmembrane domain of
CD74 or the Asialoglycoprotein receptor with Astn2 TM2 leads to the appearance of a protein
fragment indicative of intramembrane proteolysis. These experiments reveal intramembrane
proteolysis as an important feature of Astn2 maturation and provide a biochemical basis to
understand its function in skin PCP.
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Targeted deletion of crif1 in mouse skin epidermis impairs skin homeostasis

J Shin1, D Choi2, K Sohn3, Y Seo4 and C Kim1 1 Chungnam National University, Daejeon,
Ch’ungch’ong-namdo, Republic of Korea, 2 Chunganm National University, Daejson,
Ch’ungch’ong-namdo, Republic of Korea, 3 Chungnam National Unoiversity, Daejeon,
Ch’ungch’ong-namdo, Republic of Korea and 4 Chunganma National University, Daejeon,
Ch’ungch’ong-namdo, Republic of Korea
The skin epidermis, which consists mainly of keratinocytes, acts as a physical barrier to in-
fections by regulating keratinocyte proliferation and differentiation. Hair follicles undergo
continuous cycling to produce new one. Therefore, optimum supply of energy from the
mitochondria is essential for maintaining skin homeostasis and hair growth. CRIF1is a
mitochondrial protein that regulates mitoribosome-mediated synthesis and insertion of
mitochondrial oxidative phosphorylation polypeptides into the mitochondrial membrane in
mammals. Recent studies reveal that conditional knockout (cKO) of Crif1 in specific tissues of
mice induced mitochondrial dysfunction. To determine whether the mitochondrial function
of keratinocytes affect skin homeostasis and hair morphogenesis, we generated epidermis-
specific Crif1cKO mice. Deletion of Crif1 in epidermis resulted in impaired mitochondrial
function and Crif1cKO mice died within a week. Keratinocyte proliferation and differentiation
were markedly inhibited in Crif1 cKO mice. Furthermore, hair follicle morphogenesis
ofCrif1cKO mice was disrupted by down-regulation of Wnt/b-catenin signaling. These results
demonstrate that mitochondrial function in keratinocytes is essential for maintaining
epidermal homeostasis and hair follicle morphogenesis.
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Hair progenitor cells dictate hair pigmentation through non-cell autonomous
KIT signaling

C Liao1, RC Booker1, SJ Morrison2 and LQ Le1 1 University of Texas Southwestern Medical
Center, Dallas, TX and 2 University of Texas Southwestern, Dallas, TX
Hair graying is the hallmark of human aging. However, the underlying mechanism of hair
depigmentation is not well characterized. The melanin pigment in hair shaft is synthesized by
follicular melanocytes, which transfer their melanin to neighboring epithelial cells committed
to hair shaft production. Here, we report that ablation of KIT-ligand in an epithelial cell
lineage differentiating toward the hair shaft causes progressive hair graying. Depletion of KIT-
ligand in hair progenitor cells results in a complete loss of follicular mature melanocytes
(KIT+, DCT+) and hair pigmentation, demonstrating a critical non-cell autonomous KIT
signaling for hair pigmentation. Moreover, this effect appears to be limited to mature mela-
nocytes due to the presence of melanocyte precursors (KIT+, DCT-) in the lower matrix,
suggesting that this hair hypopigmentation is potentially reversible upon KIT-ligand recon-
stitution. Induction of KIT-ligand depletion in hair follicle stem cells also results in hypo-
pigmented hairs, supporting the conclusion that KIT-ligand expression in hair progenitor cells
is indispensable for hair pigmentation. Importantly, this study reveals KIT-ligand expression as
a marker for the immediate antecedents of hair shaft structural cells, and that hair matrix is a
critical KIT-ligand-dependent niche for the maintenance of melanogenic melanocytes. These
discoveries will provide fertile ground for continued analysis to define factors critical for
physiological alteration of hair pigmentation during human aging.
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CCL5 affects the hair-inductive capacity of three-dimensional (3D)-cultured
dermal papilla cells

Y Sung, M Kwack and M Jung Kyungpook National University School of Medicine, Daegu,
Republic of Korea
Alkaline phosphatase (ALP) is a dermal papilla (DP) signature gene and ALP activity is re-
ported to be correlated with the trichogenicity of DP cells. In this study, to elucidate the ALP-
mediated enhancement of DP cell trichogenicity cells, we analyzed secretory factors that are
regulated by ALP expression in human DP spheres, using a cytokine array. We observed that
C-C motif ligand 5 (CCL5) was down-regulated by ALP ablation in DP spheres. Since CCL5
was previously reported to be upregulated by OVO homolog-like 1 (OVOL1), which in turn is
correlated with the trichogenicity of neonatal dermal cells, we investigated whether CCL5
affects the trichogenicity of human DP spheres. Co-implants of CCL5 small interfering RNA
(siRNA)-transfected DP spheres and epidermal cells showed significantly impaired hair fol-
licle induction. Taken together, our data suggest that ALP-regulated expression of CCL5
contributes to the trichogenicity of human DP spheres.
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Targeted deletion of crif1 in mouse skin epidermis impairs skin homeostasis

1 1 2 3 4 1 1
J Lee , J Shin , D Choi , K Sohn , J Kim , Y Lee and C Kim 1 Chungnam National Uni-
versity, Daejeon, Ch’ungch’ong-namdo, Republic of Korea, 2 Chungnam National Univer-
sity, Daejson, Ch’ungch’ong-namdo, Republic of Korea, 3 Chungnam National University,
Daejeon, Ch’ungch’ong-namdo, Republic of Korea and 4 Chungnam National University
Hospital, Daejeon, Ch’ungch’ong-namdo, Republic of Korea
The skin epidermis, which consists mainly of keratinocytes, acts as a physical barrier to in-
fections by regulating keratinocyte proliferation and differentiation. Hair follicles undergo
continuous cycling to produce new one. Therefore, optimum supply of energy from the
mitochondria is essential for maintaining skin homeostasis and hair growth. CRIF1is a
mitochondrial protein that regulates mitoribosome-mediated synthesis and insertion of
mitochondrial oxidative phosphorylation polypeptides into the mitochondrial membrane in
mammals. Recent studies reveal that conditional knockout (cKO) of Crif1 in specific tissues of
mice induced mitochondrial dysfunction. To determine whether the mitochondrial function
of keratinocytes affect skin homeostasis and hair morphogenesis, we generated epidermis-
specific Crif1cKO mice. Deletion of Crif1 in epidermis resulted in impaired mitochondrial
function and Crif1cKO mice died within a week. Keratinocyte proliferation and differentiation
were markedly inhibited in Crif1 cKO mice. Furthermore, hair follicle morphogenesis
ofCrif1cKO mice was disrupted by down-regulation of Wnt/b-catenin signaling. These results
demonstrate that mitochondrial function in keratinocytes is essential for maintaining
epidermal homeostasis and hair follicle morphogenesis.
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Topical application of newly developed pseudoceramide improved both skin
and hair barrier functions

B Park1, D Kim2, K Yoo1, M Kim2, S Kim3, J Lim1, H Shin2, Y Sung4, S Bak4, K Kyong5 and S
Jeong6 1 Neopharm Co., Ltd, Daejeon, Taejon-jikhalsi, Republic of Korea, 2 Neopharm Co.,
Ltd, Daejeon, Republic of Korea, 3 Neopharm, Daejeon, Taejon-jikhalsi, Republic of Korea,
4 Kyungpook National University School of Medicine, Daegu, Republic of Korea, 5 Seowon
University, Cheongju, Ch’ungch’ong-bukto, Republic of Korea and 6 Seowon Univ,
Daejeon, Taejon-jikhalsi, Republic of Korea
Beneficial effects of ceramides or pseudoceramide on skin barrier functions have been
repeatedly reported. Most of the studies, however, have focused on the (bio)physical prop-
erties of ceramides, such as structural arrangement of stratum corneum (SC) intercellular
lipids. Recent studies about the important roles of liposensors in skin homeostasis further
implies the possibility of developing a “biological pseudoceramide”. Our previous studies
suggested that introduction of unsaturated acyl group can change the inert pseudoceramide
into active one, in terms of biological activity. In this study, the biological activities of newly
developed pseudoceramide with unsaturated fatty acids, bis-oleamido isopropyl alcohol
(BOIP), were investigated. As results, acceleration of epidermal permeability barrier function
recovery in acutely disruption model was observed. Increased expression of anti-microbial
peptides (AMPs) in cultured human epidermal keratinocytes (NHEKs) was also observed.
Interestingly, biomechanical analysis showed that application of Ceramide HS on damaged
hair improved the mechanical strength and surface friction. Taken together, these results
suggest that the newly developed pseudoceramide, BOIP, have beneficial effects on both skin
and hair, which propose a potential use for scalp care products.
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Human hair follicle regeneration with trichogenic human dermal papilla
precursor cells derived from induced pluripotent stem cells

J Kim1, B Kang1, Y Zheng2, S Jo1, K Kim1, G Cotsarelis2 and O Kwon1 1 Department of
Dermatology, Seoul National University College of Medicine, Seoul, Seoul-t’ukpyolsi,
Republic of Korea and 2 Department of Dermatology, Perelman School of Medicine,
University of Pennsylvania, Philadelphia, PA
Dermal papilla precursor cells (DPPCs) in dermal condensates are unipotent cell population
which can initiate hair follicle (HF) formation with epidermal placode cells. Intact human
dermal papilla cells are known to regenerate de novo HFs with mouse epidermal cells.
However, these cells cannot be utilized as human HF regenerative source due to the rapid loss
of trichogenic properties upon culture. Here, we differentiated induced pluripotent stem cells
(iPSCs) into trichogenic DPPCs via neural crest stem cells (NCSCs). Based on human em-
bryonic HF formation process, we focused to mimic DPPCs at the hair placode stage which is
the first recognizable status of HF formation. Interestingly, the syndecan-1 (SDC1) expression,
normally expressed in human dermal condensates, was increased, whereas the CD133
expression, normally expressed in iPSCs and NCSCs, was dramatically decreased during the
differentiation process. Generated SDC1+CD133- cell population showed higher trichogenic
properties and HF regeneration efficiency. Human iPSC-derived DPPCs are capable of
generating HF structure when combined with hiPSCs-derived epithelial stem cells in skin
reconstitution assays. In conclusion, derivation of DPPCs capable of generating de novo
human HF can be a novel treatment possibility for permanent alopecia patients.
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IPSC derived keratinocyte differentiation from reprogrammed blood cells

J Jackow, Z Guo, H Wobma, H Abaci, Y Doucet, G Vunjak-Novakovic and AM Christiano
Columbia University, New York, NY
The ability to create autologous, gene-corrected induced pluripotent stem cell (iPSC)-derived
keratinocytes (iPS-KCs) represents a major advance towards treatment of patients with
dystrophic epidermolysis bullosa (DEB), a severe blistering disorder of the skin. Several KC
differentiation (KC-D) protocols have been reported using fibroblast-derived iPSCs, but
variability exists between iPSCs generated from different cells sources and reprogramming
methods. We successfully generated iPS-KCs from iPSCs derived from Sendai virus (SeV)-
infected blood cells using the nonintegrating SeV expressing OCT4, SOX2, cMYC and KLF4.
Selected iPSC colonies expressed pluripotency markers, exhibited trilineage differentiation,
and maintained a normal karyotype. We then used daily administration of 1 mM RA and 10
ng/ml BMP4 for 6 days for KC-D from iPSCs. In order to determine if the efficiency of KC-D is
time-dependent, the iPS-KCs were first kept in culture without passaging for 12, 30 or 60
days, and after 4 passages were subjected to in vitro and ex vivo functional analyses. Only the
iPS-KCs that were matured for 60 days (iPS 60-KCs) expressed KRT14 and p63 at levels
comparable to those expressed by NHKCs. To test the potential of these cells to differentiate
ex vivo, the iPS 60-KCs were used to produce skin equivalents (SEs). The SEs generated from
the iPS 60-KCs resembled the architecture of normal skin as demonstrated by expression of
KRT10 and loricrin markers for suprabasal and granular layers, respectively. Taken together,
these data suggest that iPSCs derived from SeV reprogrammed blood cells can be used to
generate KCs that can be differentiated to functional cells after 60 days of maturation in vitro.
These findings open new options for autologous cell sourcing in iPSC/CRISPR gene editing
approaches aimed at developing innovative stem cell therapies for DEB.
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Building a functional niche for hair follicle stem cells

T Chen National Institute of Biological Sciences, Beijing, China
Long-term adult stem cells sustain tissue regeneration throughout the lifetime of an organism.
They were hypothesized to originate from embryonic progenitor cells that acquire long-term
self-renewal ability and multipotency at the end of organogenesis. The process through which
this is achieved often remains unclear. Here, we discovered that long-term hair follicle stem
cells arise from embryonic progenitor cells occupying a niche location that is defined by
attenuated Wnt/b-catenin signaling. Hair follicle initiation is marked by placode formation,
which depends on the activation of Wnt/b-catenin signaling. Soon afterwards, a region with
attenuated Wnt/b-catenin signaling emerges in the upper follicle. Embryonic progenitor cells
residing in this region gain expression of adult stem cell markers and become definitive long-
term hair follicle stem cells at the end of organogenesis. Attenuation of Wnt/b-catenin
signaling is a prerequisite for hair follicle stem cell specification because it suppresses Sox9,
which is required for stem cell formation.
www.jidonline.org S147
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Understanding cellular & molecular responses in the treatment of pediatric
lymphatic anomalies

M Gnarra1, C Shad2, E Mirashi2, A Muley2, C Keung2, M Reilly2, J Wu2 and C Shawber2 1
Parma University, Parma, Lazio, Italy and 2 Columbia University, NY, NY
Introduction: Lymphatic malformations (LMs) are congenital lesions resulting from defects in
lymphatic development. LMs are associated with severe morbidities and mortality. Surgery
and sclerotherapy are the first-line treatments, but high recurrence rates are observed. We
tested the effects of sirolimus (an mTOR inhibitor, that is effective, but often not well toler-
ated), and propranolol (a ß-adrenergic receptor (ßAR) antagonist, that we recently reported as
effective on a subset of LM patients) on cells isolated from LM patient specimens. Methods:
We investigate the proliferative nature of the LMs by co-staining affected tissue and neonatal
foreskin with podoplanin and Ki67. LM-derived lymphatic endothelial cells (LMEC) and
progenitor cells (LMPC) were isolated from affected specimens. The affects of different doses
of sirolimus or propranolol on LM cell proliferation and gene expression were determined. To
assess the effects in vivo, LM cells were implanted in nude mice, treated with either drugs or
vehicle, for 5 weeks. Effect of either medication on wound-induced lymphangiogenesis was
studied using C56Bl/6J mice. Results: LM tissues displayed a significant increase in lymphatic
endothelial cell (LEC_ proliferation that correlated with abnormal lumen dilation relative to
controls. At therapeutic-relevant doses of both drugs reduce LEC proliferation of LMECs and
LMPCS, and increased LEC gene expression in LMPC, and altered pathological lym-
phangiogenesis in LM and wound mouse models. Conclusion: Our data suggests that LMs
have increased LEC proliferation that may contribute to abnormal vessel dilation and
dysfunction. Moreover, we propose that sirolimus and propranolol improve LM morbidities
by reducing abnormal LEC proliferation and increasing LEC differentiation to normalize the
abnormal lymphatic vessel phenotype.
S148 Journal of Investigative Dermatology (2017), Volume 137
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Frontal fibrosing alopecia (FFA) under dynamic optical coherence tomography
(D-OCT)

A Eber1, N Vazquez-Herrera2, M Martinez-Velazco3, M Perper4, S Verne4, J Cervantes4, K
Nouri4, A Tosti4 and R Magno4 1 University of Miami Miller School of Medicine Department
of Dermatology and Cutaneous Surgery (1), Miami, FL, 2 University of Miami Miller School
of Medicine, Department of Dermatology and Cutaneous Surgery, Monterrey, Mexico, 3
University of Miami Miller School of Medicine, Department of Dermatology and Cutaneous
Surgery, Mexico City, Mexico and 4 University of Miami Miller School of Medicine,
Department of Dermatology and Cutaneous Surgery, Miami, FL
FFA is a cicatricial alopecia that affects the frontotemporal hairline with or without eyebrows,
body hair, glabellar red dots (GRD) and facial papules (FP). D-OCT non-invasively images tissue
in real-time cross-sectional and en face views up to 2 mm below skin surface and captures blood
vessel distribution. In order to describe structural and vascular findings in FFA using D-OCT, 5
patients with FFA were imaged on cicatricial alopecic band, inflammatory hairline, eyebrow,
uninvolved scalp, GRD, FP and involved arm skin. This was repeated in 3 healthy individuals as
controls. Epidermal thickness: control (0.8mm), active inflammatory hairline (0.13mm) cicatricial
skin (0.7mm). On initial inflammatory stages, collagen distribution is irregular and in advanced
cicatricial stages, a concentric hyperreflectant “onion-shape “ pattern is observed. There is a
direct proportional relationship between clinical fibrosis and loss of the superior granular vascular
plexus. This relationship is inverted in the deeper plexus, where there is a perifollicular “crown-
like” distribution and perforating vasculature communicates both plexuses. In FP, vessels invag-
inate within the dome shaped structures and are surrounded by concentric “onion-shape”
collagen bundles. GRD are formed by conglomerated vessels that surround follicular openings.
Both are encircled by a “crown” of vessels. Arms had loss of the normal criss-cross superficial
pattern. Epidermal thickness is increased in inflammatory and decreased in cicatricial skin. There
is compensatory neovascularization probably due to tissue ischemia. FPand GRD have a vascular
and inflammatory component. OCT is a powerful non-invasive tool that can help diagnose and
monitor activity of FFA and may help to elucidate the complex physiopathology of the disease.
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Defining the molecular signature of the hair follicle dermal sheath and its
functional requirement for hair cycle progression during catagen

N Heitman, R Sennett, Z Wang, A Rezza, K Mok, A Ma’ayan and M Rendl Icahn School of
Medicine at Mount Sinai, New York, NY
During hair follicle (HF) development and cycling, specialized niche cells contained within
the embryonic dermal condensate and its adult derivative, the dermal papilla (DP), exchange
signals with stem/progenitor cells to direct essential cell activities including proliferation and
differentiation. The dermal sheath (DS) has been recognized as a potential additional niche
component interacting with both DP and stem/progenitor populations, but the DS molecular
repertoire and its core function during the hair cycle remain unexplored. Here we co-isolate
DS, DP, and dermal fibroblasts and identify transcriptome-wide gene expression profiles
through next-generation RNA sequencing. Through cross-comparisons with transcriptomes of
additional skin and HF cell types, we define a unique DS gene expression signature that
reveals potential structural and signaling roles of the DS for HF support and regulation. Using
the newly identified DS signature gene aggrecan (Acan) as driver for CreER we establish a
highly specific inducible targeting system for the DS. Using DS-specific conditional cell
ablation with the cytotoxic DTA system, we uncover an essential role of the DS for outer root
sheath regression at the onset of catagen. This result reveals a requirement for DS/epithelial
cross-talk during normal HF cycling and assigns for the first time the DS as an essential HF
niche component in its own right prompting future investigations into DS functions for HF
activities.
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Molecular basis of hair follicle donor dominance in androgenetic alopecia and
sexual dimorphism of the skin

Y Doucet1, H Abaci1, C Jahoda2, J Chen1 and AM Christiano3 1 Columbia University, New
York, NY, 2 Durham Univeristy, Durham, United Kingdom and 3 Columbia University-
Departments of Dermatology and Genetics and Development, Institute of Human Nutrition,
New York, NY
Androgenetic alopecia (AGA), or male pattern baldness, affects half of the male population
and is characterized by regional hair follicle (HF) miniaturization in response to androgens.
The underlying questions of differences in hair loss pattern between males and females, and
susceptibility to androgens in certain regions of the scalp (donor dominance) remain unclear.
To understand how gender influences the normal development of human skin and genetic
diseases, it is necessary to determine the signaling events implicated in HF development and
across the scalp. Using a system biology approach to define a biosignature that segregates
skin scalp samples by gender, we identified 5 master regulators (MR)(p < 0.001) that mediate
molecular differences. Interestingly, we found that among the top 10 genes differentially
expressed in sex-segregated cohorts, some are associated with mesenchymal components
(bone, chondrocyte and adipocyte) differentiation, suggesting differences inherent to the
developmental origin of the underlying calvarium. We next performed a comparative gene
expression analysis of skin across human scalp areas and body regions to uncover novel MR.
A first expression analysis along the cranial-caudal axis showing significant differences in a
small number of genes was followed by comparison of hormone sensitive vs non-sensitive,
and balding vs non-balding regions. Secondly, we addressed the regional differences of scalp
vs non-scalp areas in a gender-matched analysis. Finally, investigating sex dimorphism in the
skin, we analyzed the differential gene signatures in matching skin areas between males and
females. Taken together, these analyses provide new insights into the genetic and develop-
mental factors contributing to sexual dimorphism in the skin and HF, as well as into the
molecular basis of HF donor dominance.
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Catalytic-dependent and -independent activities of Polycomb repressive
complex 1 differentially regulate skin stem cell specification

I Cohen1, J Valdes1, K Dauber1, C Bar1, D Zhao2, D Zheng2, W Bickmore3, H Koseki4 and
E Ezhkova1 1 Icahn School of Medicine at Mount Sinai, New-York, NY, 2 Albert Einstein
College of Medicine, New-York, NY, 3 University of Edinburgh, Edinburgh, United Kingdom
and 4 RIKEN Center for Integrative Medical Sciences, Yokohama, Japan
Polycomb repressive complex (PRC) 1 and 2 are essential epigenetic regulators. PRC1 exerts
its functions via histone-specific mono-ubiquitination (H2AK119ub1) and catalytic-inde-
pendent activities, whereas PRC2 silences transcription through tri-methylation of H3 lysine
27 (H3K27me3). Despite our vast knowledge of PRC1’s role in preserving embryonic stem
cell (SC) identity, its importance in somatic SCs remains largely unknown. Here, we show
critical roles for PRC1 in regulating skin epithelial SC specification by catalytic-dependent
and -independent mechanisms. Strikingly, murine skins with catalytically inactive PRC1 (i.e.
lacking H2AK119ub1) maintain normal epidermal and hair development, but have Merkel
cell (MC) expansion. Conversely, PRC1-null skins exhibit loss of epidermal integrity, impaired
hair development, and MC loss. By dissecting molecular mechanisms, we show that catalytic-
dependent PRC1 activity is required for proper PRC2-mediated H3K27me3 deposition and
maintenance of the undifferentiated state of skin SCs via repression of MC lineage genes. In
contrast, PRC1’s catalytic-independent activity is critical for the activation of key lineage
genes required for hair development and MC specification. Surprisingly, despite large over-
laps in genomic occupancy between PRCs, PRC1-null and PRC2-null skins display different,
and even opposing biological outcomes. Our findings exemplify the complex functions of
PRC1 in somatic SC control through gene activation and repression mechanisms.
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Conditional ablation of JAK-STAT5 signaling induces anagen hair growth

E Wang1 and AM Christiano2 1 Columbia University, New York City, NY and 2 Columbia
University, New York, NY
We have previously shown that pharmacological inhibition of the JAK-STAT pathway using
small molecule inhibitors during murine telogen can rapidly initiate anagen, suggesting the
presence of an inhibitory factor that promotes quiescence in hair follicle stem cells (HFSCs)
via this pathway. We have also shown that JAK-STAT3 and JAK-STAT5 pathways are prefer-
entially and dynamically expressed in the HFSCs during murine telogen. To test the hy-
pothesis that JAK-STAT signaling promotes hair growth, we used STAT5 floxed mice, together
with two different inducible CreER drivers targeting the hair follicle (K5-CreERT2, K14-
CreER). We showed that systemic tamoxifen treatment during mid-telogen (P60) for 4 days is
sufficient to knock-out STAT5 expression in the epidermal compartment. Hair growth was
initiated in the shaved telogen skin of K5-CreERT2 :: STAT5fl/fl and K14-CreER :: STAT5fl/fl
mice after 3 weeks of tamoxifen treatment, and not in their wild-type littermates. Moreover,
the new coat of hair in both knockouts grows in uniformly across the dorsum of the mice, in
contrast to the patchy or wave-like pattern of spontaneous anagen seen in their wild-type
littermates, consistent with an effect due to global genetic induction. Immunofluorescence
studies localized pSTAT5 to the bulge region of the hair follicle during telogen, and this
expression peaks at mid-telogen and disappears during the telogen-to-anagen transition.
These observations support a dynamic regulation of JAK-STAT5 inhibition and activation
throughout telogen, and provide genetic evidence for our previous work showing induction of
anagen hair growth using small molecule JAK inhibitors.
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WNT10A/b catenin signaling is required for maintenance of Merkel cells in
adult life

M Xu1, Y Choi2, EE Morrisey3 and SE Millar1 1 Department of Dermatology, University of
Pennsylvania, Philadelphia, PA, 2 Massachusetts General Hospital/Harvard Medical School,
Boston, MA and 3 Department of Medicine, University of Pennsylvania, Philadelphia, PA
Merkel cells detect gentle touch and localize to epithelial touch dome structures in skin.
Merkel cells display similarities to Merkel cell carcinoma, an aggressive and often fatal cancer
that predominantly occurs in elderly and sun-exposed skin, and Merkel cell progenitors are a
possible cell of origin for this devastating disease. In adult life, Merkel cells are regenerated
from K17+ touch dome cells, but the mechanisms controlling this process are unclear. We
found that nuclear b-catenin and Wnt reporter expression localize to K17+ touch dome cells
in adult mouse skin. To determine whether Wnt/b-catenin signaling marks self-renewing
stem/progenitor cells in the touch dome, we used mice in which tamoxifen-inducible Cre
recombinase was knocked into the locus for Axin2, a direct Wnt target gene, in combination
with fluorescent Cre reporters that permit lineage tracing of Axin2+ cells. These experiments
identified self-renewing Wnt-active touch dome progenitors that were maintained over nat-
ural regeneration and gave rise to K8+ Merkel cells. To determine whether Wnt/b-catenin
signaling is required for Merkel cell renewal, we induced expression of the Wnt/b-catenin
inhibitor Dkk1 or deletion of epithelial b-catenin in adult mouse epidermis. Either of these
manipulations caused gradual depletion of K8+ Merkel cells without affecting touch dome
maintenance. Mice lacking the Wnt ligand Wnt10a developed hair follicles, but displayed
delayed anagen onset in adult skin. Merkel cells and touch domes were present in Wnt10a-/-

mice at early postnatal stages. However, with age, K8+ Merkel cells, but not K17+ touch
dome cells, were gradually lost from Wnt10a mutant skin. Our data identify Wnt-active self-
renewing stem cells in touch domes and demonstrate that WNT10A/b-catenin signaling is
required for Merkel cell renewal in adult life.
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A comparison of epidermal nerve fiber density and subepidermal
neuropeptides in patients with symptomatic scalp vs. controls

M Hirt1, G Crabb1, B McAdams1, K Poss1, S Foster1, W Kennedy1 and M Hordinsky2

1 University of Minnesota, Minneapolis, MN and 2 University of Minnesota, Mpls, MN
Symptomatic scalp (SS) patients present with scalp pain, burning, or pruritus and usually do
not have significant clinical or histopathologic abnormalities. Managing such patients is
challenging. The purpose of this study was to assess for abnormalities in the peripheral ner-
vous systems (PNS) by examining epidermal nerve fiber density (ENFd) and neuropeptides
(substance P (SP), calcitonin gene-related peptide (CGRP), and vasoactive intestinal poly-
peptide (VIP) within the subepidermal neural plexus of scalp biopsies from affected patients
and control subjects. Our goal was to uncover abnormalities in the PNS and based on
findings, implement targeted treatments. Ten patients with a chief complaint of SS in the
parietal scalp region underwent a biopsy for ENF and neuropeptide immunohistochemical
localization and measurement. ENF density was evaluated using confocal microscopy and
Neurolucida tracing software. SP, CGRP and VIP density was studied using epifluorescent
microscopy. Results were compared to parietal scalp biopsies from 10 control subjects.
Controls had a higher mean ENFd compared to symptomatic scalp patients (46.98 fibers/mm
vs 31.03 fibers/mm), which was statistically significant (t-test, p¼0.04). There was not a
significant difference in SP, CGRP, and VIP between SS patients and controls (t-test, SP
p¼0.36, CGRP p¼0.80, VIP p¼0.80). While SP, CGRP, and VIP play a role in transmission of
pain and itch, no statistically significantly difference was observed. The finding of a decrease
in mean ENFd in patients with SS suggests a scalp neuropathy is associated with the symp-
toms affected patients experience. For such patients, treatment with either topical or oral
gabapentin may be beneficial.
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BRAF activation induces sweat gland neogenesis in a WNT signaling
dependent manner

JY Jin, T Lechler and JY Zhang Duke University, Durham, NC
Sweat glands (SGs) are the most abundant skin appendages of our body. They are crucial for
thermoregulation, wound healing and detoxification. SG deficiency is a major clinical issue
for severely burned victims, people with congenital hypohidrotic ectodermal dysplasia, and
subsets of diabetic and GVHD patients. However, methods to treat these deficiencies are
limited by our lack of knowledge of if and how SG can be generated in adults. It is believed
that, like hair follicles, SG budding from epidermis is triggered by signals derived from dermal
cells, which in mouse are restricted to embryonic foot pads. Here we demonstrate that
epidermal expression of the mutant Braf600E induced robust development of SG-duct like
structures in adult mouse back and ear skins, as well as tongues. These structures showed
openings to the skin surface, and expressed the luminal protein marker K18. RNA and protein
analyses revealed that Braf600E markedly increased Wnt5a and Wnt10a, and downregulated
Eda and Shh signaling pathways that are known to be critical for SG maturation. Topical
treatments with the Wnt-inhibitor ICG001 diminished the ductal formation, indicating that
Wnt signaling is required for Braf600E-induced SG neogenesis. This work offers both new
insights into signaling mechanisms underlying SG specification and morphogenesis and
suggests novel treatments for disorders associated with SG loss. Currently, we are investi-
gating whether forced Eda and Shh pathway activation can enhance the SG ductal devel-
opment and maturation into acini, and whether the animal data can be recapitulated in
regenerated human skin.
869

Hairless regulates gd T-cell infiltration via aberrant IL-1 signaling in mouse
skin

M Stanislauskas1, M Mihlan2 and R Ricci2 1 Columbia University, New York, NY and
2 Université de Strasbourg, Strasbourg, Alsace, France
The hairless (Hr) gene plays a pivotal role in hair follicle development and skin homeostasis.
Both humans and mice lacking Hr activity suffer from congenital hair loss and defects in
epidermal proliferation and differentiation. The mechanisms underlying these developmental
defects, however, remain elusive. We recently demonstrated that the HR protein possesses
histone demethylase activity. Our previous ChIP-seq analysis also identified multiple novel
HR target genes that play diverse roles in skin and hair development. IL-1R2 is a direct HR
target gene that encodes a decoy receptor for IL-1 cytokines. Ectopic expression of HR in
HEK293 cells repressed IL-1R2 gene expression. Furthermore, gene expression profiling an-
alyses revealed that several IL-1 family members including IL-36Ra, IL-36a and IL-36b were
significantly upregulated in Hr-mutant mouse skin at both postnatal Day 9 and 20, while
IL-1b expression was significantly elevated at Day 20, highlighting the importance of dys-
regulated IL-1 signaling in abnormal epidermal development due to the loss of Hr function.
Consistent with the dysregulation of IL-1 signaling in Hr-mutant mouse skin, we found that
Hr-/- mouse skin had increased CD3+ T-cell infiltration. We have confirmed that these CD3+
T cells were dendritic epidermal gd T cells (DETCs). We also demonstrated that UV irradi-
ation augmented the expression of CD69, an activation marker of DETCs. Taken together, our
data suggest that loss of Hr disrupts IL-1 signaling, which may further lead to enhanced gd
T-cell infiltration to alter the skin immune environment to perturb epidermal homeostasis and
hair development.
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Mechanisms of merkel-cell innervation during development

N Fontecilla1, B Jenkins2 and E Lumpkin3 1 Columbia College of P&S, New York, NY,
2 Columbia University, New York, NY and 3 Columbia University Dept. of Physiology &
Cellular Biophysics& of Dermatology, New York, NY
Skin is the first relay point through which we receive touch, a sense that is essential for normal
cognitive development and daily life. Tactile inputs are initiated by a diverse array of so-
matosensory neurons. A particular subset of sensory neurons that mediate gentle touch in-
nervates epithelial Merkel cells to form Merkel cell-neurite complexes. These touch receptors
are enriched at body sites responsible for high tactile acuity sensation. Such sites include
fingertips, whiskers, and touch domes, which are raised areas of skin that develop
concomitantly with a sparse subset of hair follicles. The cellular processes that mediate se-
lective innervation of high acuity skin areas are unknown. Our objective is to determine how
these body sites become specialized by elucidating mechanisms of Merkel-cell innervation.
Touch domes contain discrete clusters of Merkel cells, and thus are an excellent model system
to study target innervation. To analyze the timing of the appearance of Merkel-cells and
neurons in touch domes, we performed immunohistochemistry on skin preparations from
mice ranging from embryonic day 14.5 (E14.5), when Merkel cells first appear in the skin, to
postnatal day 21 (P21), when sensory neurons are functionally mature. We visualized neurons
using antibodies against Neurofilament-Heavy (NFH) or their expression of tdTomato in TrkC
transgenic reporter mice. We labeled Merkel cells with antibodies against Keratin 8. At E14.5,
neurons populated the upper dermis but did not yet contact the epidermis. NFH+ and TrkC+

neurons penetrated the interfollicular epidermis to contact Merkel cells at E16.5. These
findings confirm that Merkel-cell specification and innervation occur independently. We next
aimed to identify cell types that could release cues to guide innervation. In our investigation,
interfollicular K17+ keratinocytes selectively localized to touch domes at the selected
developmental time points. These cells could thus recruit innervation to Merkel-cell enriched
body sites.
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YBX1 mediated translational control of the senescence secretome in epidermal
progenitors

E Kwon1, K Todorova1, J Wang1, M Hentze2 and A Mandinova1 1 MGH/ HMS, Charlestown,
MA and 2 EMBL, Heidelberg, Baden-Wurttemberg, Germany
The integrity of stratified epithelia depends on the ability of progenitor cells to maintain a
functional balance between proliferation and terminal differentiation. While much is known
about the critical transcriptional and epigenetic pathways underlying stem cell behavior in
the epidermis, the role of post-transcriptional regulation of gene expression by mRNA binding
proteins remains poorly understood. We applied an unbiased, systematic approach to capture
the mRNA binding proteins of epidermal progenitors. The captured samples were analyzed
via LC-MS/MS and identified YBX1 (Y-box binding protein-1) as a critical effector of stem cell
function in vitro and in vivo. YBX1 expression is restricted to the epidermal progenitor
population in mouse and human skin. Its genetic ablation of YBX1 in mouse leads to stem cell
defects in hair follicles, interfollicular epidermis and sebaceous glands. To investigate the
mechanisms underlying the effect of YBX1 depletion on epidermal progenitors in translation
level, total mRNA (TRNA) and the actively translating polysomal RNA (PRNA) fractions were
purified control and YBX1 depleted progenitor cells and then RNA-seq analysis was carried
out. Compare to control, 57 genes were significantly modulated in YBX1 siRNA treated cells
at the level of TRNA, while 115 genes were changed only at PRNA. Global polysomal profiling
revealed that the YBX1 driven changes in actively translating portion of the transcriptome
corresponded mainly to those genes associated with chemokine and cytokine signaling. We
confirmed YBX1 binds to chemokine and cytokine genes such as IL-8, CXCL-1 etc. and
negatively controls the translation of a senescence-associated subset of cytokine mRNAs via
their 3’ untranslated regions (UTRs). In summary, our study has uncovered a new level of post-
transcriptional control of senescence-associated cytokine biosynthesis by YBX1, which is
required for maintenance of epidermal tissue homeostasis.
www.jidonline.org S149
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Dermal Wnt/b-catenin signaling controls hair follicle dermal condensate size
during development

D Chen, T Sun, K Gupta and P Myung Yale University, New Haven, CT
Dermal Wnt/b-catenin is active prior to and during hair follicle development and is essential
for hair follicle initiation. However, it remains unknown how dermal Wnt signaling controls
hair follicle specification. In this study, we have begun to address the role of dermal Wnt/b-
catenin in hair follicle initiation by ablating b-catenin expression in dermal cells at specific
time points during skin development using an inducible genetic approach. We show that loss
of dermal b-catenin expression just prior to hair follicle initiation results in a normal hair
follicle number and pattern. However, hair follicle epithelial placode cell and associated
dermal condensate cell numbers are significantly decreased, resulting in smaller hair germs.
In addition, using lineage tracing analysis, we found that b-catenin deficient dermal cells
contributed to dermal condensates similar to non-recombined dermal cells, revealing a po-
tential non-cell autonomous role for dermal Wnt/b-catenin in controlling dermal condensate
formation. Consistent with previous work, we show that loss of dermal b-catenin at earlier
time points results in a complete lack of hair follicle placodes and dermal condensates. Our
findings suggest that there is a temporal window of dermal Wnt/b-catenin activation that is
critical for promoting hair follicle initiation and that dermal b-catenin may regulate dermal
condensate size non-cell autonomously. Collectively, these data provide initial insight into
how tissues establish appendage patterning and size and advances efforts to promote hair
follicle regeneration.
S150 Journal of Investigative Dermatology (2017), Volume 137
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The effect of Cilostazol on hair growth: A novel therapeutic option for the
treatment of hair loss

D Kim1, H Choi2, C Shin2, K Kim3 and O Kwon3 1 Department of Dermatology, Seoul
National University College of Medicine, SEOUL, Seoul-t’ukpyolsi, Republic of Korea,
2 Institute of Human-Environment Interface Biology, Medical Research Center, Seoul
National University College of Medicine, SEOUL, Seoul-t’ukpyolsi, Republic of Korea and
3 Department of Dermatology, Seoul National University College of Medicine, Seoul,
Seoul-t’ukpyolsi, Republic of Korea
Cilostazol, a phosphodiesterase3 (PDE3) inhibitor, increases the intracellular cyclic adeno-
sine monophosphate (cAMP) level in vascular smooth muscle cells causing vasodilation and
is widely used for the supportive treatment of chronic peripheral vascular diseases. Topical
application of cilostazol is reported to improve local blood flow in rabbit skin and enhance
wound healing. Herein, we introduce the promotive effect of cilostazol on hair growth for the
first time. To validate the effects of cilostazol on hair growth, we treated cilostazol to human
dermal papilla (DP) cells and to outer root sheath (ORS) cells, and performed ex vivo hair
follicle organ culture. As a result, we confirmed that the mRNA levels of PDE3A and PDE3B
were highly expressed in human DP cells, but almost absent in ORS cells. Cilostazol
significantly enhanced the viability of DP cells and increased phosphorylated extracellular
signal-regulated kinase (ERK) levels proven by western blot analysis. Additionally, cilostazol
promoted hair shaft elongation with increased proliferation of matrix keratinocytes in hair
follicle organ culture. Furthermore, cilostazol treatment accelerated the anagen hair induc-
tion when topically applied on 7-week-old C57BL/6 mice. Our results show that cilostazol
promoted hair growth and may serve as an alternative therapeutic target for the treatment of
alopecia.
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Chromatin architectural protein CTCF controls epidermal barrier formation,
hair follicle fate maintenance and suppresses inflammatory responses in the
skin epithelium

1 1 1 1 2 1
I Malashchuk , J Rudold , T Vafaee , K Poterliwicz , A Sharov , M Fessing , A Mardaryev1

and V Botchkarev3 1 University of Bradford, Bradford, United Kingdom, 2 Boston Univer-
sity, Boston, MA and 3 University of Bradford/Boston University, Bradford, United Kingdom
Epigenetic mechanisms and chromatin interactions involving gene promoters and enhancers
drive cell differentiation process, while their alterations contribute to the development of
many pathological conditions, including inflammation and cancer. Chromatin architectural
protein CTCF controls the enhancer/promoter interactions in differentiating cells. To study the
role of CTCF in the control of epidermal development, K14-CreER/Ctcf fl/fl mice were
generated. Ctcf ablation during embryonic development resulted in alterations in the
epidermal barrier formation and expression of terminal differentiation-associated genes, as
well as in the transformation of the developing hair follicles into the inter-follicular epidermis.
K14-driven Ctcf ablation in adult mice also resulted in the alterations of epidermal barrier
structure followed by infiltration of the epidermis by immune cells and ectopic expression of
the epidermal keratins in the hair follicle epithelium. Microarray analyses of the epidermis of
K14-CreER/Ctcf fl/fl mice showed alterations in expression of the genes involved in the
control of terminal keratinocyte differentiation, immune response and tumorigenesis, while
ChIP-seq analyses revealed predominance of the CTCF binding to the distal gene regulatory
elements versus gene promoters in epidermal keratinocytes. Thus, these data suggest that
CTCF plays pivotal roles in the control of epidermal differentiation, skin barrier formation,
hair follicle cell fate maintenance and operates as a potent suppressor of the epithelial in-
flammatory responses in the skin.
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Exploring the role of microRNAs in alopecia areata

1 2 3 1
D Broadley , A Sharov , J Sundberg and NV Botchkareva 1 University of Bradford, Brad-
ford, United Kingdom, 2 Boston University, Boston, MA and 3 The Jackson Laboratory, Bar
Harbor, ME
The activities of many genes implicated in the control of skin homeostasis are regulated by
miRNAs, which represent a new regulatory layer controlling an execution of lineage-specific
differentiation programs. Previous studies demonstrated that miRNAs control the inflamma-
tory response acting as important post-transcriptional regulators of the inflammation-related
mediators. However, how miRNAs are involved in the mediating signaling induced by pro-
inflammatory cytokines and control inflammation, hair follicle apoptosis and hair loss in
alopecia areata-affected skin are largely unknown. To investigate the role for miRNA in al-
opecia areata, the global miRNA profiling was performed in alopecia areata affected skin in
C3H/HeJ mouse skin versus corresponding control. We observed very high levels of miR-486
and miR-451 in non-affected anagen skin, being prominently expressed in the follicular
epithelium, while both miR-486 and miR-451 are markedly downregulated in the skin
affected by alopecia areata. Such expression pattern was confirmed in the human skin. In-
tradermal delivery of miR-486 and miR-451 mimics into C3H/HeJ mice affected by alopecia
areata prevented pre-mature entrance of the hair follicles into catagen phase. Dramatically
reduced expression of major histocompatibility complex (MHCI, MHCII) antigens were
detected in the skin and hair follicles treated with miR-486 and miR-451 mimics compared to
control mice. These treatments were also resulted in a reduction of numbers of macrophages,
and in decrease in CD4+ and CD8+ lymphocytes in the peri- and intra-follicular skin com-
partments. Because miR-486 and miR-451 are implicated in the regulation of the genes that
control inflammation and apoptosis, we will continue unravelling the role of miR-486 and
miR-451 in the control of hair follicle immune privilege by protecting the hair follicle from
the cytotoxicity induced by pro-inflammatory cytokines.
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Manipulation of stem cell divisional behavior: Selectively promoting
asymmetric and symmetric keratinocyte divisions in vitro

A Charruyer1, S Fong1, T Weisenberger2, M Taneja2, C Soeung2 and R Ghadially1 1 University
of California, San Francisco and SFVA, San Francisco, CA and 2 Dept. of Dermatology,
SFVA, San Francisco, CA
The balance between asymmetric and symmetric stem cell (SC) divisions is key to tissue
homeostasis, and dysregulation of this balance has been shown in cancers. We hypothesized
that the balance between asymmetric SC divisions (ACDs) and symmetric cell divisions
(SCDs) would be dysregulated in response to both benign and cancerous hyperproliferative
stimuli. We manipulated ACDs and SCDs in freshly isolated keratinocytes in vitro. Stimuli
associated with benign hyperproliferation, including amphiregulin [linked to psoriasis in
humans and mice] and Interleukin-1a [autocrine stimulation of hyperproliferation], signifi-
cantly increased the proportion of ACDs (p�0.05 and p�0.001, respectively). In contrast,
sonic hedgehog (involved in multiple human cancers) and Pifithrina (p53 inhibitor), signifi-
cantly increased the proportion of SCDs (p�0.05). As expected, while there was an increase
in ACDs, no difference in the frequency of ALDH+CD44+ keratinocyte stem cells was
detected following amphiregulin or interleukin-1a treatment (NS). However, the frequency of
ALDH+CD44+ keratinocyte stem cells was increased following sonic hedgehog and Pifitrh-
rina treatment (p�0.05). Considerable attention has focused on pharmacologic manipulation
of stem cell divisions; increasing stem cell self-renewal for bone marrow transplantation and
increasing stem cell differentiation for cancer treatment. Our findings demonstrate dysregu-
lation of SC divisions in response to hyperproliferative stimuli, and may translate into novel
treatment strategies for hyperproliferative diseases, both benign and cancerous.
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Small T antigen from a folliculotropic polyomavirus activates canonical Wnt/
b-catenin signaling in vivo

L Syu1, M Verhaegen1, M Grachtchouk1, D Mangelberger2, H Zabawa2 and A Dlugosz1

1 Univ of Michigan, Ann Arbor, MI and 2 U Michigan, Ann Arbor, MI
Trichodysplasia spinulosa (TS) is a distinctive skin disorder linked to infection with TS-asso-
ciated polyomavirus (TSPyV). TS occurs in immunosuppressed patients as numerous small
papules, some with keratotic spicules, arising from distended hair follicles comprised of hair
matrix cells, inner root sheath (IRS)-like cells, and disorganized keratinizing cells in place of a
hair shaft. TSPyV viral gene expression is highly compartmentalized in TS lesions. Early
genes, encoding regulatory proteins (T antigens) that drive cellular proliferation and viral
genome replication, are expressed in matrix-like cells. Late genes, which yield structural
proteins needed for capsid assembly, are expressed in IRS-like cells where viral particles are
assembled. Essentially nothing is known about the function of TSPyV viral proteins in driving
the formation of dysmorphic hair follicles in TS lesions. To begin exploring this issue, we
expressed the TSPyV small T antigen (TSsTAg) in K5-expressing cells of transgenic mice. Late-
stage K5-TSsTAg mouse embryos exhibited a striking phenotype which included enlarged,
hyperplastic, abnormally-shaped follicles; regions with hypoplastic follicles; multiple ectopic
epithelial buds; and a marked increase in the number of taste buds. Remarkably, many of
these features mimic those previously described in embryos expressing an activated form of b-
catenin, and immunostaining of K5-TSsTAg mice revealed striking accumulation of b-catenin
and Lef1 in a subset of transgene-expressing cells, with Lef1 also detected in neighboring
transgene-negative cells. These changes were not detected in embryos expressing Merkel cell
polyomavirus sTAg. Our findings strongly support the concept that TSPyV, a folliculotropic
polyomavirus, deregulates canonical Wnt/b-catenin signaling which likely contributes to the
formation of dysmorphic hair follicles that characterize this disease.
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Influence of bovine milk oligosaccharides on sebocyte lipid content and
inflammatory mediators

W Burney1, R Isseroff2 and R Sivamani1 1 UC Davis, Sacramento, CA and 2 UC Davis/
Dermatology Service VANCHS, Sacramento, CA
The association of bovine milk with acne vulgaris continues to be debated. Epidemiological studies
associate acne with milk consumption while milk components like lactoferrin may improve acne.
Hereweassess theeffectsofbovinemilk-derivedoligosaccharides (BMOs)andhypothesize that they
increase lipids content and inflammatory mediators in sebocytes. SEB-1 cells (human sebocyte cell
line)were treated for 48hourswithBMOs.An increasing dose response in proliferation of 2-fold(p<
0.001) and 2.23-fold (p < 0.002) was measured with 5 and 10ug/mL of BMOs, respectively. No
cytotoxicity or apoptosis was noted by LDH assay or byWestern blot analysis of cleaved caspase3.
Cells were treated with 5 ug/mL of BMOs thereafter. A Nile Red assay showed an increase in
intracellular lipid contents and aWestern blot showed a 1.5-fold (p< 0.05) increase inexpression of
SREBP-1, a lipid synthesis transcription factor.Weevaluatedthe roleofmTOR,an importantpathway
for lipid synthesis and comprised of two distinct complexes, mTORC1 and mTORC2. Western blot
evaluation showed that BMO treatment downregulated mTORC2 activity as evidenced by a 28%
(p < 0.01) decrease in phosphorylated AKTs473 protein expression and upregulated mTORC1 ac-
tivity as evidenced by a 57.4% (p < 0.05) increase in phosphorylated-SK6 expression. Activated
mTORC1 inhibits mTORC2, which may explain the decrease observed in pAKTs473 expression.
WhenweaddedmTORinhibitorsBEZ(mTORC1/PI3K),KU-0063794 (mTORC1/2), andRapamycin
(mTORC1) with BMOs, we observed 95% (p< 0.001), 99.4% (p< 0.001) and 98.3% (p< 0.001)
abrogation in pSK6 expression respectively, as compared to BMO treatment alone. BMO treatment
increased expression of COX-2 and 5-LOX enzymes, which are responsible for generation of in-
flammatory lipidmediators, by 2.1-fold (p< 0.03) and 4-fold (p< 0.01) respectively. A 21-fold (p<
0.02) increase in the inflammatory cytokine IL-6 expression was found in the supernatant of BMO
treated sebocytes compared to untreated control. Taken together, our data suggests that BMOs in-
crease sebocyte proliferation, lipid content, and inflammatory mediator synthesis through the
mTORC1 pathway. BMOs may contribute toward milk-based inflammation in sebocytes.
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Molecular network of Smads and Id2 genes in hair follicle stem cells regulation

1 2 3 1 1 4 3
K Kobielak , X Wang , G Wang , A Kikulska , P Daszczuk , Y Chen , M Plikus , K Yun5, M
Israel6 and E Kandyba7 1 University of Warsaw, Centre of New Technologies, Warsaw,
Mazowieckie, Poland, 2 University of California Irvine, Stem Cell Research Center, Irvine,
CA, 3 University of California Irvine, Irvine, CA, 4 University of Southern California, Los
Angeles, CA, 5 The Jackson Laboratory, Bar Harbor, ME, 6 Dartmouth Hitchcock, Lebanon,
NH and 7 University of California San Francisco, San Francisco, CA
Recently, we revealed how the underlying molecular mechanism of Bone Morphogenetic
Protein (BMP) signaling governs the homeostasis of hair follicle stem cells (hfSCs) in vivo.
Here, we focused further on identifying the key interactions of Smads in canonical BMP
signaling in hfSC regulation, using our recently developed inducible constitutively active
Bmpr1a transgenic system. This allowed us to perform ChipSeq analysis in vivo in hfSCsand
receive the predicted target lists for Smads for both p22 and p62 telogen hfSCs. Comparison
of our previously published global genes expression where BMP signaling has been inhibited
in hfSCs to all overlapped in vivo ChipSeq data between p22 v.s p62 revealed that approx-
imately 72% of genes which previously has been 2 fold up or down regulated after BMP
ablation in hfSCs were found directly regulated by BMP/Smads pathway. Previously, we
identified Id2 gene as a target of BMP signaling in hfSCs with transcriptional downregulation
following targeted BMP inhibition. Here, we confirmed that Id2 gene has been consistently
present in our recent ChipSeq analysis both at p22 and p62, therefore, we decided to further
test the functional role of the BMP effector, Id2 in hfSCs using an in vivo Id2 gain of function
approach. Our data demonstrated that Id2 overexpression in hfSCs results in prolonged tel-
ogen and a delay in anagen activation, maintaining stem cells quiescence. Thus, we
confirmed the functional role of Id2 gene as a direct target and effector of BMP pathway in
hfSCs in vivo.
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Triptolide (TRP), a diterpenoid, shows a strong efficacy and a safe profile in the
topical treatment of actinic keratosis lesions in a UV-B-induced mouse model

T Nguyen, A Cousy, P Cebe, N Steward, J Blanchet, J Rouquet, C Long, A Grondin, B Gomes
and A Pillon Inst Recherche Pierre Fabre, Toulouse, Midi-Pyrenees, France
Actinic keratosis (AK) lesions are public health concerns due to risk of carcinoma and mel-
anoma skin progression. Here we evaluated topical TRP efficacy in a mouse model of UV-B-
induced AK lesions. Hairless SKH-1 mice were daily UV-B-exposed for 15 weeks to generate
AK lesions. Then animals were topically treated with a single, occlusive dose for 30 h with
either vehicle, or 10 mg or 50 mg TRP. Twenty days later, efficacy was assessed by skin lesions
counting, skin histology and immunohistochemistry. AK lesions number in animals treated
with 10 and 50 mg of TRP was decreased by 27 and 85%, respectively. In stark contrast, it was
increased by 30% in vehicle-treated animals. Moreover, TRP efficiency does not appear to be
confined to the treatment area but extended to adjacent regions. Furthermore, skin histo-
logical analysis confirmed TRP treatment efficacy with normal skin regeneration, thinner
epidermis and less proliferative keratinocytes as reflected by a lower number of Ki67 or P53-
positive cells when compared to vehicle-treated skin. No weight loss and minor local
inflammation were observed in TRP-treated animals. In conclusion, we showed here that a
single dose of TRP was highly efficacious and safe in decreasing the number of AK lesions in a
UV-B-exposed SKH-1 mouse model. Therefore, TRP is a potential candidate in treating and
preventing human AK lesions.
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Ionizing radiation triggers dedifferentiation of outer root sheath cells into stem
cell-like progenitors for hair follicle regeneration

W Huang1, S Lai1, H Chiu1, M Plikus2 and S Lin1 1 National Taiwan University, Taipei,
Taipei, Taiwan and 2 University of California Irvine, Irvine, CA
The way organs deploy stem cells dictates the strategies for homeostasis and regeneration.
Hair follicles (HFs) cyclically transform between resting (telogen) and growing (anagen)
structures. Telogen HFs house functionally distinct stem cells in the bulge and the secondary
hair germ. In anagen, stem cells are assumed to be preserved only in the bulge. How anagen
HFs repair themselves following injuries is unclear. We found that, after a moderate dose of
ionizing radiation, the anagen hair bulb cells were depleted due to apoptosis from DNA
damage. Subsequently, outer root sheath cells dedifferentiated into secondary hair germ-like
progenitors and quickly regenerated concentric layered structures of the lost hair bulb.
Further tracing showed that these cells were able to home back to the bulge during telogen
entry and contributed to the regeneration of the next anagen. Hence, anagen HFs were able to
avoid telogen entry through generating new progenitor cells outside the bulge for timely
regeneration.
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Syndactyly type III and hypotrichosis in oculodentodigital syndrome with
GJA1 mutation

T Taki1, T Takeichi2, K Sugiura3 and M Akiyama2 1 Nagoya University Graduate School of
Medicine, Konan, Aichi, Japan, 2 Nagoya University Graduate School of Medicine, Nagoya,
Aichi, Japan and 3 Fujita Health University School of Medicine, Chiryu, Aichi, Japan
Oculodentodigital syndrome (ODD, OMIM#257850) is a rare, mostly autosomal dominant,
congenital disorder with phenotypic variability. ODD presents craniofacial and limb dys-
morphisms, microdentia, spastic paraplegia, neurodegeneration, ocular abnormalities and
hypotrichosis. ODD is caused by a heterozygous mutation in GJA1 which encodes a gap
junction protein, connexin 43. A 2-year-old boy with ODD visited our hospital with a chief
complaint of hypotrichosis. The present patient had a heterozygous missense GJA1 mutation
c.412G>A (p.Gly138Ser), but his parents had no mutation in GJA1. The patient was diag-
nosed as ODD caused by a mutation in GJA1. His main cutaneous findings of ODD are
syndactyly type III of the hands, hypoplasia of fifth fingers (OMIM#186100) and hypo-
trichosis. The present patient had neither neurologic, ocular nor craniofacial abnormalities.
Connexin 43 consists of cytoplasmic N- and C-termini, one cytoplasmic loop, two extra-
cellular loops and four transmembrane domains. The mutated glycine residue at amino acid
position 138 exists in the cytoplasmic loop, which is involved in the chemical gating through
phosphorylation of the gap junction. As far as we know, as a cause of ODD, three mutations
have been reported in the identical glycine residue at the position 138; p.Gly138Ser,
p.Gly138Arg and p.Gly138Asp. This fact indicates that the glycine residue plays an important
role in the function of connexin 43. Since phenotypic variations are found even among
members of an identical ODD family, it is difficult to specify genotype/phenotype correlations
in ODD caused by GJA1 mutations. The wide variation of phenotypic expression suggests the
possibility that other molecules including other connexin family members have modifying
effects on the phenotype expression of ODD.
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Hair follicle bulb developed as 3D scaffold free microtissue

E Caviola1, B De Servi2 and M Meloni2 1 VitroScreen In vitro Reserach Laboratory, Milan,
Lombardia, Italy and 2 VitroScreen In vitro Research Laboratories, Milan, Lombardia, Italy
The hair follicle is a self-renewing “mini-organ” which undergoes to continuous cycles of
growth and regression. As reported in the study of Higgins et al. (2013, PNAS), dermal papilla
cells deeply modify their gene expression profile when cultured as monolayer, but the tran-
scriptional pattern can be partially restored when they are cultured as 3D spheroids. The
hanging drop technology was applied to develop a DPF-ORSK co-culture in order to create a
scaffold free “proto-follicle”. A multi-parametric approach was adopted in order to charac-
terise the model and to have a comprehensive view of its evolution during culture time.
Viability by quantitative measure of cellular ATP and H&E staining coupled with immuno-
histochemistry and immunofluorescence on selected biomarkers served to monitor the
presence and maintenance of type-specific features of the two cell populations (ck6, collagen
IV, versican). To verify the feature of 3D proto-hair model compared to 2D culture, the
expression of key genes by qRT-PCR (Taqman technology) during the time course were
evaluated in comparison with HHDPC in 2D. Genes were selected according to their rele-
vance for Anagen phase: Ki67, HGF, IGF-I, CK6, CK14, CK17 and Catagen Phase: Apoptosis
by TUNEL and Annexin V, TNFa, TGFb2. Two aspects of hair follicle physiology have been
considered: a) metabolic activity and growth by quantifying genes that promotes the active
phases of hair growth as BMP2 and FGF7 b) hair follicle structure evaluating the interaction
between the mesenchymal cells of the dermal papilla and the epithelial cells of the outer root
sheath LAMC3. The results of gene expression has shown a time dependent development of
the fully developed hair papilla model suggesting a anagen-like phase between 3 and 6 days
cultivation in the plate and a catagen-like phase after 7 days and up to 14 in a co-culture
model where the 2 cellular compartments appear well differentiated.
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Olfactory receptor stimulation promotes human hair growth

1 2 2 3 1 3 4
J Chéret , J Chéret , M Bertolini , T Tsai , M Alam , H Hatt and R Paus 1 Monasterium Lab,
Muenster, Nordrhein-Westfalen, Germany, 2 Univ of Münster, Muenster, Nordrhein-
Westfalen, Germany, 3 Ruhr-Univ Bochum, Bochum, Nordrhein-Westfalen, Germany and 4
Univ of Manchester, Manchester, United Kingdom
Chemical signals acting on olfactory receptors (OR) regulate many cell functions beyond
olfaction, e.g. OR2AT4-mediated keratinocyte (kerat) proliferation and migration in vitro.
Here, we asked whether OR2AT4 also plays a role in human hair follicle (hHF) biology.
Indeed, anagen scalp hHFs prominently express OR2AT4 protein (IF) in the central outer root
sheath, and up-regulate OR2AT4 transcription (qRT-PCR) after stimulation with a specific
OR2AT4 agonist, Sandalore�. Sandalore� significantly retarded spontaneous catagen
development in anagen HFs ex vivo and decreased the number of apoptotic (TUNEL+ or
caspase-3+) hair matrix (HM) kerat compared to controls. These effects were partially
counteracted by co-administering the specific OR2AT4 antagonist, Phenirat�. Most impor-
tantly, catagen was induced prematurely and HM kerat apoptosis was enhanced in OR2AT4-
silenced hHFs, compared to vehicle HFs, even under Sandalore� stimulation. Sandalore�
significantly decreased TGFb2 expression, but significantly increased IGF-1. OR2AT4 knock-
down decreased IGF-1 expression while TGFb2 expression was unchanged, suggesting that
OR2AT4 activation impacts on HF cycling via up-regulating IGF-1. Microarray analysis
showed that Sandalore� significantly downregulated the transcription of pro-apoptotic and
up-regulated anti-apoptotic genes. By phosphokinase assay, phosphorylation of kinases
involved in the IGF-1 pathway was enhanced under Sandalore� stimulation. In summary, we
show for the first time that hHFs engage in OR-mediated chemosensation and that OR2AT4
stimulation is required to maintain hHFs in anagen ex vivo. This suggests that OR2AT4 ligands
like Sandalore� can be recruited for the management of hHF growth disorders.
S152 Journal of Investigative Dermatology (2017), Volume 137
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Human and mouse experiments identify a role for Th1, Th2, and IL-23 cytokine
pathways in the pathogenesis of alopecia areata

A Gilhar1, J Hawkes2, A Keren1, JG Krueger2 and E Guttman-Yassky3 1 Technion, Haifa,
Israel, 2 Rockefeller University, NY, NY and 3 Icahn School of Medicine, Rockefeller
University, NY, NY
Alopecia areata (AA) is one of the most common T-cell mediated autoimmune diseases,
which targets the hair follicles (HFs). Although previous studies focused on IFN-g as patho-
genic in AA, recent studies pointed for possible contributions of other pathways and cytokines
including IL-23 and IL-13. We thus assessed effects of 6d ex-vivo cultures of human HF (from
occipital scalp) with recombinant IFN-g, IL-13, IL-12, IL-17A cytokines, and assessed the
effect of anti-IL12/23 (ustekinumab) treatment on hair regrowth in the AA humanized mouse
model. The length of HFs was measured pre and post cytokine treatment. Normal ratio be-
tween anagen (83%) versus catagen (17%) was demonstrated in control HF group. However,
shifting of anagen to catagen was highest with IL-13 (38% anagen, 62% catagen), followed by
IL-23 and IFN-ˠ (42% anagen, 58% catagen, respectively). In the in-vivo experiment,
impressive hair regrowth was observed in the experimentally induced AA following treatment
with Ustekinumab (45mg/kg) as compared to the ongoing AA phenotype in control group
(5.8�2 versus 1� 0.3,p < 0.001). Our data associate IL-13, IFN-g, and IL-23 cytokines with
HFs cycling, and provide the rationale for development of Th1, Th2, and IL-23 targeting
strategies for patients with severe AA.
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CD13 is a marker for onychofibroblasts within nail matrix onychodermis:
Comparison of the nail unit with hair follicle

D Lee and J Park Samsung Medical Center, Sungkyunkwan University, Seoul, Republic of
Korea
The nail is analogous to the hair. Previously, we proved the presence of special mesenchyme
containing onychofibroblasts and called it onychodermis. The purpose of our study was to
further characterize the onychodermis by immunohistochemisty. Immunohistochemisty for
CD10 and CD13 was performed in the nail unit (polydactyly and adult cadaver samples) and
nevus sebaceous samples.While CD10 was expressed in the mesenchyme below the nail
matrix and nail bed, CD13 was expressed mainly in the mesenchyme containing onychofi-
broblasts below the nail matrix. CD10 was expressed only in the dermal sheath of terminal
hair follicles, but it was expressed in the dermal sheath and follicular dermal papilla of
primitive hair follicles of nevus sebaceous. CD13 was expressed in the dermal sheath as well
as dermal papilla of terminal hair follicles. On the contrary, both were not detected in the
dermis, except around blood vessels and eccrine structures or basement membranes of
epithelial-dermal junctions. The findings ofCD13 immunohistochemisty provide another
evidence of the similarity between the nail and hair. In addition, our results suggest that CD13
seems to be a marker for onychofibroblasts within nail matrix onychodermis, which may be a
counterpart of follicular dermal papilla.
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New molecular pathways for skin vascular development

M Plehaty, R Flores, W Stevens, N Sobhani, F Richardson and T Terzian University of
Colorado, Aurora, CO
Disruption of skin vascular development may result in numerous clinical conditions such as
birth marks, hemangiomas and other malformations. Nevertheless, the molecular mecha-
nisms that regulate formation of cutaneous vessel systems remain under studied. Through our
examination of ribosomal stress models, we uncovered a new model of vascular abnormality.
This mouse display highly penetrant (87%) edema and peripheral vascular hemorrhage that
result in 100% mid-gestational embryonic lethality. Detailed histologic assessment did not
reveal any visible defects in heart or liver. Moreover, trichrome staining for collagen fibers,
muscle and bone in whole embryos did not show abnormalities. On the other hand, severe
hyper-dilated skin vasculatures reminiscent of a chronic cutaneous inflammation was
observed. We are presently determining the cellular and molecular mechanisms behind this
developmental defect, and will examine changes in cell adhesion, cytokines and other
pathways that may result in fluid build-up in the skin. A better understanding of the role of
ribosompathies in mid-gestational skin development may identify unique molecular targets
for cutaneous inflammatory disorders and vascular pathologies.
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VGF: Key growth factor implicated simultaneously in hair growth, color, and
loss

N Hajem1, J Attia2, T Bader3, P Benech4, J Choulot5 and E Loing6 1 ALES Groupe, BEZONS,
France, 2 Lucas Meyer Cosmetics-IFF, Toulouse, France, 3 GENEX, Longjumeau, France, 4
Genex, Longjumeau, France, 5 Ales Group, BEZONS, France and 6 Lucas Meyer Cosmetics-
IFF, Québec, PQ, Canada
Hair growth and loss are characterized by a progressive miniaturization of hair follicles which
become short and thin. According to the literature growth factors (GF) play a key role in hair
growth and the activation of hair follicle cells by initiating the anagen phase thus increasing
hair follicle stem cell numbers. In parallel, the progressive loss of hair pigmentation is a
phenomenon directly linked to a lack of melanin in the hair bulb. This lack can be attributed
to the decreased level of melanin due to a failure of the melanin transport to keratinocytes
and/or can also implicate the increased level of hydrogen peroxide in hair follicles. These
dysregulations of melanocyte functions could be corrected by the introduction of GF. With
the objective to find one GF able to play a role in connecting hair growth, color, and loss, we
undertook a biological system study based on the analysis of functional gene networks. This
study lead us to identify VGF (nerve growth factor inducible) as a gene downregulated in
alopecia patients. Specifically expressed in a subpopulation of neuroendocrine cells, the
encoded protein plays a role in energy homeostasis, promotes growth and survival and is
implicated in many neurological regulations. Results indicated that VGF and several of its
associated peptides may influence hair growth and pigmentation towards the androgen
signaling pathway, affect cytokine production (regulation of inflammation), as well as activate
T-cell survival. Though aging comes with reduced cellular activity, especially of hormonal
control, genetic studies show that polygenic accumulations of mutations and environmental
factors impart some of the changes, and hereditary traits confirm the molecular mechanisms.
This study provides evidence that VGF molecular effects might be used as a target for new
efficient treatments allowing to simultaneously modulate hair growth, color and loss.
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Lemon myrtle: A new anti-seborrheic extract for multi-ethnic skins

J Attia1, V Begin-Lavallee2, C Tubia1 and E Loing2 1 Lucas Meyer Cosmetics-IFF, Toulouse,
France and 2 Lucas Meyer Cosmetics-IFF, Québec, Canada
Seborrhea is a common cosmetic issue that occurs when oversized sebaceous glands produce
excessive amounts of sebum, giving the appearance of shiny and greasy skin. Sebum is made
and secreted by sebaceous glands, via the differentiation and disintegration of fully mature
sebocytes, a unique process termed holocrine secretion. Moreover, skin oiliness may vary
according to diet, age, hot humid climates and ethnicity. Depending on new researches,
ethnicity had no significant impact on level of residual skin surface components derived from
sebum but, could affect sebum quality (composition and components oxidation). Convinced
by the interest to act on the genesis of the sebum secretion mechanism, we have developed a
new sebosuppressive agent able to modulate sebocytes differentiation, and also sebum
quality. The natural Australian extract selected has been isolated from Backhousia citriodora
(Lemon Myrtle leaf). Conforming its promise, Lemon myrtle extract tested on human sebo-
cytes decrease by 32% Epithelial Membrane Antigen expression (marker of sebocyte differ-
entiation) and so by 30% the lipid accumulation in the cytoplasm. Furthermore, two clinical
studies validate Lemon Myrtle efficacy. On one hand, at 15 and 30 days, Lemon Myrtle
treatment decreases significantly skin sebum content (-17% and -31% respectively) and thus
surface covered by oily spots (-17% and -22% respectively). On the other hand, a sebum
lipodimic analysis on ethnic volunteers (Caucasian, Asian and African-American) demon-
strates that Lemon Myrtle regulates sebum composition and protects its components from
oxidation. This natural extract has proven its efficiency to modulate human sebaceous ter-
minal differentiation, characterized by cell changes, lipid droplets accumulation, nuclear
degeneration and excess sebum production. Therefore, Lemon Myrtle extract is a promising
sebo-regulator to act at the genesis of sebum production and to regulate sebum quality
whatever the ethnicity.
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Impact of a stimulating cream shampoo treatment on the penetration of
minoxidil through hair follicles

C Jacques1, Y Guingand2, L Liegard3, S Bessou-Touya2 and D Hélène2 1 Centre R&D Pierre
Fabre, toulouse, Midi-Pyrenees, France, 2 Centre R&D Pierre Fabre, Toulouse, Midi-
Pyrenees, France and 3 Laboratoires Dermatologiques Ducray, Lavaur, Midi-Pyrenees,
France
Androgenetic alopecia (AGA) presents clinically with reduced hair density and hair width due
to shortening of the hair cycle in genetically predisposed scalp areas. The effectiveness of
Minoxidil in AGA has been demonstrated in numerous randomized controlled trials. How-
ever, there is a need to enhance its bioavailability in hair follicles. Our laboratory developed a
stimulating cream shampoo that prepares the scalp to reactivate its vital functions and those
of the hair. This shampoo can be used before application of Minoxidil in order to help the
penetration of Minoxidil. The aim of this study was to investigate this hypothesis evaluating
the difference of Minoxidil penetration through hair follicles following topical application
with and without pre-treatment with the stimulating cream shampoo. The skin penetration
study was realized at finite conditions (10ml/cm2) on human scalp. The scalp was mounted on
dynamic cells using radiolabelled compounds (3H-Minoxidil). 3H-Minoxidil was quantified in
the different compartments of the skin (surface, SC, hair follicles, skin and receptor fluid) by
scintillation counting. The mass balance was in accordance with guidelines (100 � 15%) and
permits to validate the study. After 10 min, significant higher quantities of Minoxidil were
recovered into the hair follicles and scalp after pre-treatment with the stimulating cream
shampoo. Indeed, the quantity of Minoxidil recovered into the hair follicles was 1.41 mg and
0.29mg, with and without shampoo pretreatment. In the scalp, Minoxidil quantity reached
32.02 mg and 6.62mg, with and without shampoo, respectively. The data obtained permits to
conclude on the enhancing effect of the stimulating cream shampoo on Minoxidil penetration
and help to target the hair follicles.
www.jidonline.org S153
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Vitamin D receptor expression and nuclear localization are reduced in keloid
scars

D Supp1 and JM Hahn2 1 Shriners Hospitals for Children – Cincinnati, Cincinnati, OH and 2
Shriners Hospitals for Children - Cincinnati, Cincinnati, OH
Keloids are abnormal fibroproliferative scars that pose a significant challenge to patients and
clinicians. Although it is well recognized that keloids are more prevalent in populations with
darkly pigmented skin, such as African Americans, the molecular mechanisms linking skin
pigmentation and keloid formation is not known. Hypothetically, the vitamin D signaling
pathway may be involved in the relationship between skin pigmentation and keloid forma-
tion. Most of the body’s vitamin D is produced in the skin, and pigmentation reduces vitamin
D production. Consequently, rates of vitamin D deficiency are higher in populations with
darker skin pigmentation. In addition to regulation of calcium homeostasis, vitamin D plays
important roles in cell proliferation, differentiation, cancer progression, inflammation, and
fibrosis. The activities of vitamin D are dependent on the vitamin D receptor (VDR), a
member of the steroid nuclear receptor superfamily. The ligand-bound VDR acts as a tran-
scription factor; thus, nuclear localization is required for ligand-dependent regulation of
target gene expression. To determine if VDR is involved in keloid scarring, VDR expression
and nuclear localization were analyzed in keloid scars (N¼24) and biopsies of normal skin
(N¼24). Immunohistochemistry demonstrated reduced VDR protein levels in a majority of
keloid scars. Further, the percentage of nuclei staining positive for VDR was significantly
lower in keloid scars vs. normal skin samples (p < 0.001). Keloid scars of black donors
(N¼18) or white donors (N¼6) showed significantly reduced VDR nuclear localization
compared to normal epidermis of black (N¼12) or white (N¼12) donors, respectively (p <
0.001). Further, among normal samples, VDR nuclear localization was significantly reduced
in epidermis of black vs. white donors (p < 0.01). The results suggest that VDR may play a
role in keloid pathology, and hint at a possible role for VDR in the increased susceptibility to
keloid scarring in individuals with darkly pigmented skin.
S154 Journal of Investigative Dermatology (2017), Volume 137
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The combination of bosentan with bFGF accelerates wound healing in
endothelial cell-specific Fli1 knockout mice mimicking scleroderma
vasculopathy

T Yamashita1, Y Asano2, A Yoshizaki1, M Trojanowska3 and S Sato1 1 Department of
Dermatology, University of Tokyo Graduate School of Medicine, Tokyo, Japan, 2 Depart-
ment of Dermatology, University of Tokyo Graduate School of Medicine, Tokyo, Japan and 3
Arthritis Center, Boston University School of Medicine, Boston, MA
As shown in clinical trials, bosentan prevents the development of new digital ulcers, while
not accelerating the healing of pre-existing ones in systemic sclerosis (SSc). Empirically,
however, the combination of bosentan with topical basic fibroblast growth factor (bFGF)
seems to be effective for refractory digital ulcers in a certain SSc subset. Therefore, we
investigated if the combination therapy accelerates wound healing in endothelial cell-specific
Fli1 knockout (Fli1 ECKO) mice, which mimic SSc vasculopathy. Wound healing was delayed
in Fli1 ECKO mice compared with wild-type (WT) mice, along with a marked decrease in
newly formed blood vessels in scar tissue. At day 7 after wounded, dilated empty blood
vessels were seen only in Fli1 ECKO mice, reflecting disturbed anastomosis. In in vitro
studies, Fli1 ECKO mice-derived dermal microvascular endothelial cells (Fli1-deficient ECs)
exhibited accelerated migration and proliferation, but decreased tubulogenesis and disor-
ganized expression of anastomosis-related molecules compared with WT mice-derived ECs.
Of note, the combination of bosentan and bFGF normalized the behaviors of Fli1-deficient
ECs in cell culture and accelerated wound healing in Fli1 ECKO mice. Importantly, bosentan
reversed the expression of Jam1, a key molecule regulating the response to bFGF, in Fli1-
deficient ECs. Taken together, these results suggest that bosentan normalizes the response to
bFGF in Fli1-deficient ECs, which underlies the favorable effect of the combination therapy
on wound healing of Fli1 ECKO mice. Since Jam1 expression is suppressed in SSc endothelial
cells, this scenario may explain at least in part the efficacy of the combination therapy for SSc-
related refractory digital ulcers.
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Transcriptomic changes during oral and cutaneous wound healing reveal
differential regulation of wound-activated networks

R Iglesias-Bartolome1, A Uchiyama2, D Edwards3, A Molinolo4, L Abusleme3, S Brooks2,
C Doci3, N Moutsopoulos3, S Gutkind5 and MI Morasso2 1 Laboratory of Cell & Molecular
Biology, CCR, NCI, NIH, Bethesda, MD, 2 NIAMS, NIH, Bethesda, MD, 3 NIDCR, NIH,
Bethesda, MD, 4 Moores Cancer Center, UC San Diego, La Jolla, CA and 5 NIDCR, NIH,.
Morrres Cancer Center, Bethesda, MD
While oral wound healing has been considered an ideal system of wound resolution, the
specific molecular events that differentiate oral wound healing are still poorly understood. In
order to address this problem, we performed a human clinical study to characterize the
healing process and changes in gene expression signature of oral wounds compared to
cutaneous wounds. RNA-sequencing from paired human oral and skin samples during wound
healing revealed significant changes in the gene expression patterns between these locations.
Particularly, we found that processes related to keratinization, epidermal cell differentiation
and responses to biotic stimulus and bacterium are differentially regulated in oral samples
compared with skin. Interestingly, gene expression analysis also indicated that several in-
flammatory pathways were more upregulated during skin wound healing with respect to the
oral mucosa. Finally, by bioinformatics analysis, we have identified gene networks that are
consistently upregulated in oral mucosa and that could explain the accelerated wound
healing in this epithelial compartment. Overall, we present a unique combination of human
clinical data, histological and gene expression analysis that allows the dissection of the
molecular anatomy of the wound healing process in oral and skin epithelia.
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Regulatory and effector T-cells potentiate wound repair by regulating
inflammation and extracellular matrix

X Wang1, S Balaji1, M Rae1, K Matatall1, H Li1, V Sunkari2, P Duann1, M Chandramouli1,
K King1, M Butte3, P Bollyky4 and S Keswani1 1 Baylor College of Medicine, Houston, TX,
2 Stanford University, Stanford, CA, 3 University California, Los Angeles, Los Angeles, CA
and 4 Baylor College of Medicine, Stanford, TX
Lymphocytes have been shown to play a role in tissue fibrosis in several models, but their role in dermal
wound repair is unclear. We previously demonstrated that hyaluronan (HA) can stimulate
CD4+CD25+FoxP3+ T cells to produce an anti-inflammatory milieu, which is permissive of decreased
fibrosis. We hypothesize that lymphocytes influence dermal healing and fibrosis. We make excisional
6mm stented wounds in SCID mice that lack of Tand B cells, and compared to WT mice. Next, supple
different lymphocytes subsets by adoptive transfer of 1)total lymphocytes; 2)CD4+CD25-T cells; 3)
CD4+CD25+T cells. To investigate role of Tregs, wounds were created after selective depletion of
CD4+CD25+FoxP3+Tregs in FoxP3DTR mice(FACS) analysis. Wounds harvested at day 7,14,30 and
analyzed for wound closure(imaging), healing outcome(H&E), inflammation(CD45+ and F4/80+ cells/
40X-HPF), and fibrosis(Trichrome; a-SMA). Data mean�SD, p values by ANOVA and t-test. SCID mice
demonstrated increased dermal fibrosis (increased trichrome staining day14&30, a-SMA IHC day7) and
an exaggerated inflammatory infiltrate compared toWTmice (CD45+,SCID34.50% vsWT11.00%;p<
0.05: Macrophages scores increased in SCID). Adoptive transfer of total lymphocytes (TL), CD4+CD25-
Tcells and CD4+CD25+Tcells were successfully engrafted at day 7 by FACS; and by qPCR FoxP3 and
CD25 locally. Transfer of all three cell types reduced inflammatory infiltrate (neutrophils:
TL11.70%;CD4+CD25-Tcells 6.4%; CD4+CD25+T cells 20.10%; p < 0.05; macrophage scores
decrease compared to control SCID). Treg depletion in FoxP3DTRmice significantly increased collagen
content and fibrosis at D14(131077.2�12948.34 vs.96515.63�23828.77, p < 0.001), and increased
CD45+ cells compared to the controls(37�18.1% vs.16.33�7.8%, p¼0.017). Our data suggests that
CD4+CD25+Tcells haveaphysiologic role in the regulationofwoundfibrosis and repair,which is in part
mediated by the attenuation of the inflammatory response and effects on the ECM. Understanding the
individual contributions of lymphocyte subsetswill permit an improvedunderstandingof physiologic and
pathologic wound repair.
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Isoproterenol directs human hair follicle-associated pluripotent (hHAP) stem
cells to differentiate to cardiac muscle cells

N Tohgi1, K Obara1, Y Hamada1, M Yashiro1, S Mii1, R Aki1, R Hoffman2 and Y Amoh3 1
Department of Dermatology, Kitasato University School of Medicine, Kanagawa, Japan, 2
Department of Surgery, University of California San Diego, San Diego, CA and 3 Department
of Dermatology, Kitasato University, Kanagawa, Japan
Hair-follicle-associated pluripotent (HAP) stem cells are nestin-positive and keratin 15-
negative and differentiate to many types of cell, including neurons, glia, keratinocytes,
smooth muscle cells, melanocytes and cardiac muscle cells in vitro. HAP stem cells could
effect nerve and spinal cord regeneration in mouse models, differentiating to Schwann cells
and neurons. We previously showed that mouse HAP stem cells can differentiate to cardiac
muscle cells which aggregate into beating cardiac muscle sheets in 10%FBS-DMEM sup-
plemented with isoproterenol, activin A, bone morphogenetic protein 4, and basic fibroblast
growth factor. In the present study, we isolated the upper part of human scalp hair follicles
containing HAP stem cells (hHAP) which differentiated to cardiac muscle cells, as well as
neurons, glial cells, keratinocytes and smooth muscle cells. The upper part of human hair
follicles has the greatest potential to differentiate to cardiac muscle cells and the other cell
types. In 10%FBS-DMEM supplemented with isoproterenol, the number of the cardiac
muscle cells differentiated from human HAP stem cells increased. Human hair follicles will
be used to produce HAP cells in sufficient quantities for heart, as well as nerve and spinal
cord regeneration in the clinic in the near future.
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Approximately 45% of adipose-derived stem cells can differentiate into
keratinocytes and express higher type â.¦ collagen under the specific culture
conditions

Y Maeda, T Hasegawa, A Wada and S Ikeda Department of Dermatology and Allergology,
Juntendo University Graduate School of Medicine, Tokyo, Japan
Background: Among stem cells including ES cells, iPS cells and adult stem cells, there are no
ethical concerns related to the use of the adult stem cells, especially adipose-derived stem
cells (ASCs). ASCs are among the most promising mesenchimal stem cell populations for
therapeutic applications, since human adipose tissue is easily obtained in large quantities. We
have previously reported that keratinocyte progenitor cells reside in ASCs and ASCs have the
ability to differentiate into keratinocytes. Objective: To evaluate how many ASCs can
differentiate into keratinocytes and generate type VII collagen. Methods: ASCs were cultured
on type IV collagen with co-culturing human dermal fibroblasts and the medium containing
all-trans retinoic acid and bone morphogenetic protein 4. At day 14 of culture, the cells were
further cultured in keratinocyte serum-free medium. The cells were harvested and subjected
to immunohistochemical analyses by using cytokeratin 10 (K10) antibodies. The cells were
also evaluated for the expression of type VII by immunohistochemical and immunoblotting
analyses. Results: Approximately 45% of ASCs became positive for human K10 after the
culture. The expression of type VII collagen increased 10 times higher after the culture.
Conclusion: We showed that 45% of ASCs differentiated into keratinocyte-like cells and
expressed high type VII collagen. This rate was higher than any previous reports and impli-
cated that ASC s can be utilized for the treatments of skin diseases including epidermolysis
bullosa.
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Abnormally activated angiogenesis and impaired vasculogenesis underlie the
vasculopathy in Fli1/Klf5 double-heterozygote knockout mice, a new animal
model of systemic sclerosis

K Nakamura1, Y Asano1, T Miyagawa1, M Hirabayashi1, T Yamashita1, R Saigusa1, S Miura1, T
Toyama2, T Takahashi1, Y Ichimura1, T Taniguchi1, A Yoshizaki1, M Trojanowska3 and S Sato1

1 Department of Dermatology, University of Tokyo Graduate School of Medicine, Tokyo,
Japan, 2 Arthritis Center, Boston University School of Medicine., Boston, MA and 3 Arthritis
Center, Boston University School of Medicine, Boston, MA
Systemic sclerosis (SSc) has three cardinal features including vasculopathy, fibrosis, and
immunological abnormalities. We have previously reported that the heterozygosity of two
transcriptional factors, Fli1 and Klf5, reproduces this triad in mouse. In this study we focused
on the vasculopathy of SSc, which is characterized by two types of defect: abnormally acti-
vated angiogenesis and impaired vasculogenesis. Angiogenesis is neovessel formation
mediated by proliferation of pre-existing endothelial cells, while vasculogenesis is de novo
vessel formation by migration and transdifferentiation of bone marrow-derived endothelial
progenitor cells. We demonstrated that this dual aspect of SSc vasculopathy is regenerated in
Fli1/Klf5 double-heterozygote knockout mice leading to the wound healing delay. Further-
more, the contribution of Fli1 and Klf5 to each aspect was investigated. The revelation of
detailed mechanisms underlying the vasculopathy of SSc will give us insight in the funda-
mental mechanisms underlying this disorder.
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Homeostatic activation of epidermal HSD11b1 affects skin innervation and
non-histaminergic itch

A Matsumoto1, H Murota2, M Terao3 and I Katayama3 1 Department of Dermatology, Osaka
University / Kaken Pharmaceutical Co., Ltd., Osaka, Japan, 2 Department of Dermatology,
Osaka University, Osaka, Japan and 3 Department of Dermatology, Osaka University,
Osaka, Japan
The endogenous glucocorticoids(GCs) are released in response to various stresses, known as
an important aggravating factor in skin disease, such as atopic dermatitis. Keratinocyte is one
of the major sources of endogenous GCs, activated by 11beta-hydroxysteroid dehydrogenase-
1 (HSD11b1) in skin. In this study, we investigated the impact of local homeostatic activation
of epidermal HSD11b1 on itch, which frequently associated with some kind of stress. Recent
studies have reported that the majority of chronic itch are mediated by non-histaminergic
mechanisms. Typical example of non-histaminergic itch includes chloroquine(CQ)-evoked
itch mediated by Mas related G protein-coupled receptor A3(MrgprA3) expressed specifically
on DRGs. First, both wild type(WT) and K5 HSD11b1 KO mice(cKO) were given intradermal
injection of histamine or CQ to evaluate scratch behavior. Although there was no difference
between cKO and WT in the number of histamine elicited scratch bouts, the number of CQ
elicited scratch bouts was significantly increased in cKO compared with WT. We also eval-
uated nociceptive sensation in cKO by planter test. cKO was less sensitive to nociceptive
mechanical and thermal stimuli. Secondly, we performed to analyze PGP9.5 positive nerve
fibers in skin of cKO by immunohistochemistry and 3D imaging. Surprisingly, epidermal
nerve sprouting and increase in number of thick nerve fiber around hair follicle were
observed in cKO without any skin lesion. There was no difference between cKO and WT in
mRNA expression of TRP channels and MrgprA3 on DRGs. Meanwhile mRNA and protein
expression of TSLP in epidermis was increased in cKO compared with WT. Taken together,
these results suggested that humoral factor, such as TSLP, released from HSD11b1-null
epidermis may affect skin innervation and amplify non-histaminergic itch.
899

Crepidiastrum denticulatum, a new autophagy activator, protects BaP-induced
cytotoxicity

S Yoon1, C Lim1, M Kor1 and K Park2 1 Incospharm Corporation, Daejeon, Taejon-jikhalsi,
Republic of Korea and 2 Incospharm Corporation, Daejeon, Taejon-jikhalsi, Republic of
Korea
Autophagy is an intracellular degradation process of cellular constituents of misfolded or
aggregated proteins, damaged organelles, and cytoplasmic wastes, and thereby maintains
cellular homeostasis. Autophagy is closely associated with the onset of various diseases, such
as cancer, dementia, metabolic disorders, autoimmune and atopic skin diseases. In addition,
it has been suggested that autophagy activation may reduce or delay the cellular senescence.
Crepidiastum denticulatum(CD) belonging to Compositae family has been traditionally eaten
as wild vegetables. CD extract contains many phenolic compounds and flavonoids. Recently,
it has been reported that CD extracts have detoxification, antioxidant properties and hep-
atoprotective effect. In this study, we have screened the autophagic activators from various
plant extracts of family Compositae. Among them, CD extract showed increased the LC3
protein synthesis and LC3 cleavage with activating the phosphorylation of AMPK and beclin-
1 that are critical components in the regulation of autophagy. It is known that pyrene and
benzopyrene(BaP), which are poly-aromatic hydrocarbons(PAH), have the highest carcino-
genicity and toxicity among the environmental pollutants. The treatment of CD extract
recovered cell viability from BaP-induced cytotoxicity. In particular, the improvement of cell
recovery was found to be superior than that of resveratrol, a typical autophagic activator.
These results suggest that CD extract can be used as a potent functional ingredient in cos-
metics by activating autophagy as well as by protecting environmental pollution.
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Nuclear IL-33 promotes wound healing by sustaining cell division and motility
through regulating actin filament re-construction

H Tsuda1, T Oshio1, M Komine1, S Tominaga2 and M Ohtsuki1 1 Jichi Medical University,
Tochigi, Japan and 2 JIchi Medical University, Tochigi, Japan
Chronic wounds refractory to treatment largely affect patients’ quality of life. The treatment
measures for prompt healing of such wounds are desired. IL-33, a member of IL-1 family, is
expressed in the nucleus of epithelial and endothelial cells, and is induced in the nucleus of
epidermis surrounding acute wounds. The function of IL-33 as a Th2 cytokine has been
intensively investigated, however, function of nuclear IL-33 has not been clarified. We have
found that wound healing in IL-33KO mice was delayed, which was due to delayed kerati-
nocyte migration/proliferation shown by delayed scratch wound healing in IL-33KO kerati-
nocyte culture. To elucidate the mechanism of IL-33 involvement in keratinocytes migration/
proliferation, we knocked down IL-33 in epidermal keratinocytes and investigated the cell
proliferation, migration, cell cycle, and cell division. IL-33 knockdown (KD) in keratinocytes
showed decreased cell motility when haptotaxis assay was performed. IL-33KD attenuated
BrdU uptake and increased the number of cells in G2/M phase. Immunofluorescence
revealed that there were many binucleated cells in IL-33KD cell culture, which were scarcely
found in control cells. Western blotting revealed that myosin light chain (MLC) phosphory-
lation was decreased in IL-33KD cells, suggesting that contractile ring function was attenu-
ated in binucleated IL-33KD cells. Ect2 is important to convert inactive GDP-RhoA to active
GTP-RhoA, which was reduced in IL-33KD cells both at mRNA and protein levels, and RhoA
activity was decreased in IL-33KD cells. Cofilin phosphorylation, which suppresses actin de-
phosphorylation, was attenuated in IL-33KD cells. Our results suggest that nuclear IL-33 is
positively involved in wound healing by sustaining cell division and motility through pro-
moting contractile ring formation by expression of Ect2.
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TSLP and SDF-1a/CXCR4 axis in skin fibrosis

J Shin1, S Kim2, H Kim3, W Lee3, J Lee4 and K Lee4 1 Columbia University, New York, NY, 2
Brain Korea 21 PLUS Project for Medical Science, Yonsei University College of Medicine,
Seoul, Seoul-t’ukpyolsi, Republic of Korea, 3 Yonsei University College of Medicine, Seoul,
Republic of Korea and 4 Yonsei University College of Medicine, Seoul, Seoul-t’ukpyolsi,
Republic of Korea
Increased thymic stromal lymphopoietin (TSLP) expression has been reported in idiopathic
pulmonary fibrosis, systemic sclerosis and atopic dermatitis fibrosis. Recently, we suggested a
possible role for TSLP and the SDF-1/CXCR4 axis in keloid tissue. TSLP expression was
increased in keloid tissue and treatment of cultured fibroblasts with TSLP induced increased
collagen, TGF-b, and SDF-1 expression. Furthermore, intradermal injection of TSLP increased
SDF-1 expression and fibrocyte infiltration into the dermis. To further evaluate the role of
SDF-1/CXCR4 axis as a downstream pathway of TSLP, we injected the CXCR4 inhibitor
(AMD3100) before intradermal TSLP injection on BALB/c mice. Injection of the CXCR4 in-
hibitor decreased the number of fibrocytes in both skin and blood, suggesting that the
blockade of the SDF-1/CXCR4 axis abrogates fibrocyte infiltration to the skin in response to
TSLP. We also evaluated whether SDF-1 treatment can induce the expression of TSLP in fi-
broblasts via a positive feedback loop. After SDF-1 treatment, both the RNA and protein levels
of TSLP were increased in dose-dependent manner, suggesting that fibroblasts produce not
only extracellular matrix molecules, but are also a source of cytokines that may play an
immunologic role in skin fibrosis. Furthermore, SDF-1 treatment turned fibroblasts into
aSMA+ myofibroblasts that produced more collagen and TGF-b. In summary, our data suggest
that the TSLP induced SDF-1/CXCR4 axis is critical in fibrocyte recruitment into the skin, and
SDF-1 may enhance fibrosis by transforming fibroblasts into myofibroblasts and increasing
expression of TSLP. This findings have relevance for the discovery of innovative treatment
strategies for many diseases characterized by dysregulated dermal fibrosis.
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Hepatocyte growth factor reduces CXCL10 expression in keratinocytes

M Hisadome Kagoshima Univ. Faculty of Medicine Department of Dermatology, Kagoshima,
Japan
Wound healing of skin is a re-epithelization process. A number of cellular and molecular
events occur to wound healing. In addition to hematopoietic inflammatory cells, keratino-
cytes and fibroblasts produce various chemical mediators to orchestrate regeneration of the
skin. Neovascularization is necessary to provide oxygen to the wounded skin. Neo-
vascularization by microvessels is stimulated by angiogenic factors including VEGF, FGF-2,
and HGF. VEGF is one of the most potent angiogenic cytokines stimulating proliferation and
migration of endothelial cells, and is predominantly secreted by keratinocytes during cuta-
neous healing. On the other hand, keratinocytes also produce angiostatic chemokines
including CXCR3 ligands such as CXCL10 during cutaneous wound healing. Expression of
both angiogenic and angiostatic factors must be well orchestrated for the proper healing
process. HGF is an important angiogenic factor in the skin. Proinflammatory cytokines,
prostaglandin E2, and bacterial components stimulate the production of HGF by fibroblasts.
Secreted HGF is converted to the mature form by HGF activator, which is digested with
thrombin for its activation. In addition, the factor Xa among serine proteases in blood
coagulation can release mature HGF from peripheral neutrophils. Activated HGF regulates
physiological functions of keratinocytes. HGF indirectly enhances neovasculization by
inducing VEGF production in keratinocytes, and directly stimulates growth and migration of
endothelial cells to induce angiogenesis. In addition, HGF positively or negatively regulates
the expression of several chemokines in various cell types including keratinocytes. However,
it has not been well elucidated if HGF regulates the expression of angiogenic and angiostatic
chemokines in keratinocytes. In this study, we have found that in keratinocytes, HGF nega-
tively regulates CXCL10 expression by inhibiting TNFa signal by blocking the MEK/ERK
pathway, indicating that HGF causes angiogenesis in the very early phase of skin wound
healing by inhibiting angiostatic chemokine.
www.jidonline.org S155
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iPSC reprogramming rescues epigenetic signature and cellular functions of
diabetic foot ulcer fibroblasts to promote healing

L Liang1, R Stone1, I Pastar1, I Jozic2, O Stojadinovic1, H Ramirez1, O Kashpur3, B Gerami-
Naini3, A Maione3, A Smith3, V Yanez3, RS Kirsner1, A Veves4, J Garlick3 and M Tomic-Canic1

1 University of Miami, Miami, FL, 2 University of Miami, Mimi, FL, 3 Tufts University,
Boston, MA and 4 Beth Israel Deaconess Medical Center, Boston, MA
Diabetic foot ulcers (DFUs) are a debilitating type of non-healing wounds. Fibroblasts are an
important cell type involved in wound healing, however their role in DFU pathophysiology is
not fully understood. We isolated primary fibroblasts from non-healing DFUs (DFUFs) and
evaluated their properties compared to non-diabetic foot fibroblasts on genomic and epige-
netic levels. Altered transcriptional/epigenetic profiles in DFUFs revealed impaired cellular
migration and proliferation, stimulation of senescence and dysregulated differentiation. Next,
we utilized induced pluripotent stem cell (iPSC) reprograming to shift DFUFs to reacquire
wound healing functions and healthy miRNA profiles. In response to reprogramming, DFUFs
displayed accelerated cell migration and proliferation, along with a reversal of epigenetic,
miRNA profiles, including miR-374a-5p expression from induction in DFUFs pre-reprog-
ramming to a suppression in post-reprogrammed fibroblasts. Suppression of miR-374a-5p
triggered up-regulation of targets (RPL34, ADAM9) that may contribute to recovered cellular
functions. Moreover, reprograming modified DFUF miRNA profile to induce miR-197-3p,
which, coupled with a suppression of target gene CAV1, also lead to rescued cell migration
upon DFUF reprogramming and subsequent differentiation. Our findings demonstrate
effectiveness of an iPSC approach for therapeutic reprogramming, whereby the epigenetic,
miRNA profile of healing-incapable fibroblasts may be modified to generate pro-healing
cellular phenotype.
S156 Journal of Investigative Dermatology (2017), Volume 137
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Adipose multilineage-differentiating stress enduring (Muse) cell maintain
pluripotency regardless of donors’ age

T Yamauchi1, K Yamasaki2, K Tsutiyama1, S Koike1 and S Aiba3 1 Tohoku University Graduate
School of Medicine, Sendai,, Japan, 2 Department of Dermatology, Tohoku University,
Sendai, Japan and 3 Department of Dermatology Tohoku University Graduate School of
Medicine, Sendai, Japan
Multilineage-differentiating stress enduring (Muse) cell, which can be isolated with a
pluripotent marker SSEA3 by FACS sorting, is pluripotent stem cell existing mesenchymal
tissues such as human dermis and adipose tissues. We previously reported that Muse cells
isolated from human fibroblast and adipose-stem cells (hASC) can differentiate into mela-
nocytes (SID 2014 and 2015). In this study, we asked if the pluripotency of Muse cells and the
potency of Muse cell differentiation into somatic cells are affected by donors’ ages. We
collected 11 adipose tissue samples from surgical specimens obtained from individuals of
various ages, and counted Muse cells included in these adipose tissues. Adipose tissues
obtained from individuals under age 40 (n ¼ 5) had more Muse cells than that from over 40 (n
¼6) (3.2% SSEA3 positive cells in hASC from under 40 and 1.3% from over 40, p < 0.01).
Both groups of Muse cells are positive for alkaline phosphatase staining and could differ-
entiate into the representative triploblastic cells (neuron, muscle and hepatocyte). We
induced these Muse cells differentiation into melanocytes by culturing in melanocyte
inducing medium (MIM) contained 10 factors for 6 week as previously reported (JID 2014).
Muse cells from both age groups produced similar numbers of Muse cell derived melanocytes
(Muse-MC). Both groups of Muse-MC expressed similar levels of melanocyte related genes
such as TYR and DCT as well as proteins of TYR, TYRP-1 and PMEL at 6-week culture. Both
groups of Muse-MC localized in basal layer in reconstituted skin model and expressed me-
lanocyte related proteins tyrosinase and S100. These data show that aging may reduce the
number of Muse cells, but Muse cells maintain pluripotency regardless of the donors’ age.
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Suppression of DNA repair and lack of cellular migration are major
contributors of diabetic foot ulcer pathophysiology

H Ramirez1, I Pastar1, R Stone1, T Cao Wikramanayake2, I Jozic3, O Stojadinovic1, N Ojeh4,
RS Kirsner1 and M Tomic-Canic1 1 University of Miami, Miami, FL, 2 University of Miami
Miller School of Medicine, Miami, FL, 3 University of Miami, Mimi, FL and 4 University Of
The West Indies, Bridgetown, Saint Michael, Barbados
Diabetic foot ulcers (DFU) are debilitating cutaneous condition with high morbidity and
associated mortality. Despite the health burden molecular pathophysiology of DFU is poorly
understood. We aimed to identify cellular functions that contribute to non-healing by
comparative genomics, miRNA, and protein analyses of DFU and healing acute wounds
(AW). Decreased DNA repair mechanisms and suppression of cellular migration were
uniquely enriched in DFU, whereas immune cell activation, differentiation and chemotaxis
were strikingly absent, but highly induced in AW. We validated mRNA/protein expression of
deregulated genes in the DFU-specific network including WEE1, MSH2S, IKBKB, FGF2,
RAD50, PIK3R1, and TP53. The inhibition of DNA repair and accumulation of DNA damage
was confirmed in patients’ samples by the presence of p-H2AX. We identified miR-15b-5p
and miR-193 as potential major regulators responsible for regulation of DFU-specific genes.
Indeed, both miR-15b-5p and -193 were found induced in DFU, but not in AW. Inhibitory
effects between miRs and their targets were confirmed using 3’-UTR luciferase reporter as-
says. Functional conformation of miR15b-5p and -193 mediated inhibition of healing was
performed by miR overexpression in vitro and murine full thickness wounds in vivo. Over-
expression of miR-15b-5p resulted in suppression of DNA repair mechanisms and dampened
inflammatory response mainly through suppression of WEE1 and IKBKB. Induction of miR-
193b-3p dominantly inhibited keratinocyte migration and wound closure in vivo. In summary
we identified miR-15b-5p and -193 as major regulators responsible for healing impairment in
DFU through suppression of cell migration, DNA repair, and acute immune response.
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Systemic HMGB1 administration ameliorates cutaneous and non-cutaneous
manifestations in a dystrophic epidermolysis bullosa model mouse

T Shimbo1, S Yamazaki2, X Wang3, Y Kikuchi4, L Bruckner-Tuderman5, Y Kaneda4 and K
Tamai4 1 Osaka University, Suita, Japan, 2 Genomix Co., Ltd., Osaka, Japan, 3 Genomix
Co., Ltd., Suita, Japan, 4 Osaka University, Suita, Japan and 5 Freiburg Institute for Advanced
Studies School of Life Sciences, Freiburg im Breisgau, Germany
High mobility group box 1 (HMGB1) mainly localizes in the nucleus and regulates tran-
scription by modulating chromatin structure. In a necrotic condition, HMGB1 is released into
the extracellular milieu and plays pleiotropic roles in tissue regeneration and immunological
processes. Previously, we have reported that the released HMGB1 mobilizes platelet-derived
growth factor receptor alpha (PDGFRa) positive bone marrow cells into the damaged tissues
using SDF-1a/CXCR4 axis. We have also shown that the HMGB1-induced PDGFRa positive
cells can differentiate into both fibroblasts and keratinocytes, and provide type VII collagen
(Col7) at the cutaneous basement membrane zone. Based on these results, we hypothesized
that HMGB1 can serve as a potential drug for moderate form of dystrophic epidermolysis
bullosa (DEB), which possess amino acid substitution mutations at least in one allele of
Col7a1 gene to produce less-functional anchoring fibrils and induce dermal-epidermal sep-
aration. To test this, we systemically administered HMGB1 to Col7-hypomorphic mice. The
treatment with HMGB1 significantly extended the survival with restoring the expression of
Col7 at the basement membrane of the skin and the mucosa, while most of the untreated mice
died within 20 weeks due to severe malnutrition. Correlated with the recovery of Col7
expression, the DEB symptoms were ameliorated. Collectively, these data position HMGB1 as
a promising drug at least for moderate forms of DEB. In addition, our study provides a proof-
of-concept for a drug which mobilizes multipotent cells from bone marrow, as a promising
therapy for diseases of the cutaneous, and possibly non-cutaneous tissues with severe
intractable damages, such as DEB.
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Predictors of wound healing in lower extremity wounds status post Mohs
micrographic surgery

J Honaker1, K Cooper2, E Madigan3 and JS Bordeaux4 1 Bolton School of Nursing Case
Western Reserve University, Twinsburg, OH, 2 Department of Dermatology School of
Medicine Case Western Reserve University, Cleveland, OH, 3 Bolton School of Nursing
Case Western Reserve University, Cleveland, OH and 4 University Hospitals Cleveland
Medical Center and Case Western Reserve University School of Medicine, Cleveland, OH
The purpose of the study is to determine relationships between delayed wound healing
(wound total surface area), symptoms (depressive symptoms [DS], pain, sleep disturbance
[SD]), and health related quality of life (HRQoL) in older adults undergoing Mohs micro-
graphic surgery [MMS] of lower extremity non melanoma skin cancer (NMSC) healing by
secondary intention. This is a prospective exploratory study of patients undergoing MMS for
NMSC in a single academic dermatological surgery clinic. Subjects were enrolled on the day
of surgery and followed weekly for 4 weeks, except 4 subjects were followed weekly until
healed. Descriptive statistics and T-tests were used to explore differences between those with
and without wound expansion at week 1 among these variables: demographics, co-mor-
bidities, laboratory values, and NIH PROMIS DS, pain, SD, and HRQoL surveys. Associations
were performed between the variables at enrollment and week 4 to determine relationships.
A preliminary analysis of 12 subjects revealed 4 with wounds greater than -15% expansion
and 8 without expansion at week 1. Of the variables evaluated, age was trending toward
significance with the wound expansion group averaging 10 years older (p ¼ 0.11). Of the 4
subjects followed until healed, 2 subject’s wounds expanded and required 10-12 weeks to
heal compared to 6-8 weeks in 2 subjects without wound expansion. When evaluating as-
sociations between the variables, people with higher DS scores had significantly higher pain
(p¼ < 0.05) and SD (p¼ < 0.05). However, no variables were associated with wound total
surface area. In conclusion, this preliminary report reveals that older adults may be more
likely to have wound expansion, which may result in delayed wound healing.
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Keratinocytes and fibroblasts facilitate maturation of sensory neurons
differentiated from human induced pluripotent stem cells

Z Guo1, C Tong1, Y Doucet1, H Abaci1, J Jackow1, E Lumpkin2 and AM Christiano1 1
Columbia University, New York, NY and 2 Columbia University Dept. of Physiology &
Cellular Biophysics& of Dermatology, New York, NY
Human skin is a complex structure containing many different cell types, including sensory
neurons which transduce sensations such as itch, pain, heat, cold and touch. It is very difficult
to obtain human sensory neurons for regenerative applications and pharmaceutical devel-
opment. Induced pluripotent stem cells (iPSCs) have enormous potential for cell therapy and
disease modeling by providing an unlimited source of different cell types. However, the
efficient generation of desired cell lineages remains challenging. Several protocols have been
developed to differentiate sensory neurons from human iPSCs, but there is variability between
different iPSC lines to obtain mature sensory neurons from human iPSCs. Previously, we
manipulated the Wnt, transforming growth factor b (TGF-b), bone morphogenetic protein 4
(BMP 4) and Notch signaling pathways to enhance neuronal differentiation. We differentiated
one iPSC line into neurons (iNCs), and these iNCs displayed neural markers and action po-
tentials. Calcium imaging analysis demonstrated that the iNCs responded specifically to itch-
related stimuli (proteinase-activated receptor-2 activating (PAR2) agonist peptide or hista-
mine). Here, we modified the media formulation and differentiated iNCs from 3 different iPSC
lines and one embryonic cell line (H9). Importantly, co-culture with keratinocytes rendered
the iNCs capable of continuously firing, whereas fibroblasts instead promoted neurite
outgrowth. We have established a robust protocol to differentiate iPSCs into sensory neurons,
and discovered that keratinocytes and fibroblasts play distinct functional roles in neuronal
maturation. The availability of these specialized iNCs will allow us to study their function and
screen for small molecules that can be used for the treatment of itch.
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Developing a 3D microfluidic model of immune-competent human skin using
autologous cells

H Abaci1, H Wobma1, Y Doucet2, JU Shin1, J Jackow2, Z Guo2, K Yeager1, G Vunjak-
Novakovic2 and AM Christiano2 1 Columbia University Medical Center, New York, NY and
2 Columbia University, New York, NY
Most studies of human skin toxicity and immune reactivity are carried out using animal
models, however, these are often poorly representative of human physiology. Current 2D in
vitro models using mature human skin cells lack the structural complexity and heterogeneous
cell types necessary to provide meaningful functional readouts. In this study, we i) generated
iPSC-derived skin constructs with autologous dendritic cells and T cells; and ii) designed a
microfluidic platform which can recapitulate the infiltration of circulating lymphocytes into
the skin through endothelium where they can interact with antigen presenting cells. We first
created a polycarbonate-based platform with 96-well transwell inserts for micro skin tissues
that were connected to each other with microfluidic channels. We next aimed to build a skin
construct containing immune cells from autologous sources. This was made feasible by using
peripheral blood mononuclear cell (PBMC)-derived iPSCs as the source for deriving kerati-
nocytes and fibroblasts, and then differentiating CD14+ cells from the same blood donor into
Langerhans cells (LCs). We successfully generated iPSC-derived skin constructs, incorporated
LCs into the epidermis, and validated the LC migratory function in response to various
chemical stimuli. To test whether we could mimic a psoriatic response, naı̈ve CD4+ T cells
were isolated from PBMCs of the same blood donor and differentiated into specific Th cell
populations. Upon activation, these cells infiltrated the epidermis of the autologous skin
constructs. Our immune-competent skin model containing autologous immune cells repre-
sents an innovative in vitro platform for drug testing in immune-mediated skin diseases.
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Cellular versus acellular matrix devices in treatment of diabetic foot ulcers:
preliminary results of a comparative efficacy randomized controlled trial

C Tchanque-Fossuo1, S Dahle2, H Lev-Tov3, C Li4 and R Isseroff5 1 University of California
Davis, Sacramento, CA, 2 UC Davis/VA Northern California, Sacramento Medical Center,
Mather, CA, 3 Department of Dermatology and Cutaneous Surgery, Miami, FL, 4 University
of California Davis Department of Public Health Sciences, Division of Biostatistics, Davis, CA
and 5 UC Davis/Dermatology Service VANCHS, Sacramento, CA
Diabetic foot ulcers (DFU) heal with difficulty: standard of care (SOC) heals less than 30% at
20 weeks. Dermagraft, a bioengineered matrix containing live cells, has shown to increase
healing over SOC, albeit with great cost and with modest improvement. We hypothesize
there is no difference in healing using Dermagraft compared to the less expensive, non-
cellular matrix, Oasis. We conducted a prospective randomized, single-blind, controlled trial
with three arms: SOC control, Dermagraft, or Oasis in patients with DFU. The primary
outcome is percentage of subjects with complete wound closure by week 12 and a secondary
outcome is the percentage with complete wound closure by week 28. During the 2-week
screening phase, subjects with a 40% change in ulcer size were excluded. Patients were
randomized into: SOC (n¼19), Dermagraft (n¼18) and Oasis (n¼18) for an active treatment
phase (8 weeks) followed by maintenance phase (5 weeks SOC), study endpoint visit (week
12), and 4 monthly follow-up visits. There was equal distribution of demographical data
among the groups and no difference in ulcer laterality or ulcer position among the groups.
Although significant reduction in wound area from week 1 to 28 was noted in all three groups
(p < 0.05), there was no significant difference in percent of subjects with complete wound
closure by week 12 (55.5% Dermagraft, 72.2% Oasis, 57.9% SOC, p¼0.61) and week 28
(72.2% Dermagraft, 88.9% Oasis, 73.7% SOC, p¼0.50). This exploratory analysis suggests
that the outcomes of treatment with either cellular Dermagraft or acellular Oasis matrix are
comparable. Our study is still actively enrolling patients to meet the target, and we have yet to
finalize the trial to make definitive conclusions.
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Transient receptor potential (TRP) channels regulate cell migration of
keratinocyte in vitro

S Hiroyasu and JCR Jones Washington State University, Pullman, WA
During re-epithelialization of skin wounds, basal keratinocytes proximal to the wound edge
migrate over the wound bed in a directed manner. Our focus is to define the underlying
mechanisms regulating such keratinocyte migration. Several reports indicate that cell
migration is controlled by the modulation of Ca2+ concentration at the leading front
(lamellipodium) of a moving cell. This modulation is determined by certain Ca2+ channels on
the cell membrane including transient receptor potential (TRP) channels. To begin to analyze
the function of Ca2+ in migrating keratinocytes, we first observed Ca2+ localization using
Fluo-4 AM in live cells. During single cell migration, we detected high Ca2+ transients
(flickers) in the lamellipodium which alternated from one lateral edge (flank) to the other.
These flickers are temporally and spatially associated with attachment/detachment of the
flanks as a single keratinocyte ‘walks’ over its substrate. Following a challenge with the Ca2+

chelator ethylene glycol-bis (b-aminoethyl ether)-N,N,N’,N’-tetraacetic acid (EGTA), both the
Ca2+ concentration in the lamellipodium and cell motility are decreased. To screen the Ca2+

channels to identify which is responsible for the change in cell motility, we challenged the
cells with the broad TRP channel inhibitors ruthenium red and 2-amino-
ethoxydiphenylborane (2-APB). Both inhibitors suppress single cell motility and collective
cell migration. These results support the hypothesis that TRP channels support keratinocyte
migration and are a potential target for improving wound healing in vivo.
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Regulation of the dynamics of a6b4 integrin and vimentin in squamous cell
carcinoma

ZT Colburn and JCR Jones Washington State University, Pullman, WA
The expression of the intermediate filament protein vimentin is a hallmark of squamous cell
carcinoma. Moreover, vimentin expression is not only correlated with reduced survival but
also with enhanced metastasis. Our goal was to test the possibility that vimentin promotes
metastasis of squamous cell carcinoma by enhancing cancer cell motility. Thus, we investi-
gated an association between vimentin filaments and motility-related, cell-matrix adhesion
structures in tumor cells. Though vimentin filaments rarely associate with focal adhesions,
they frequently interact with a6b4 integrin-rich hemidesmosome protein complexes orga-
nized into punctate structures at the cell-matrix interface. Interestingly, while most a6b4
integrin puncta are associated with keratin filaments, only a subset of puncta near the leading
edge of front-rear polarized cells exhibit interaction with vimentin filaments. We evaluated
a6b4 integrin-vimentin filament localization in motile cells by immunostaining immediately
following time-lapse microscopy. These assays revealed that the lamellipodial localization of
a6b4 integrin and the extension of vimentin filaments into lamellipodia are correlated with
enhanced directed migration. To evaluate the function of these vimentin-associated matrix
adhesions, we first generated b4 integrin knockdown cell lines. These cells exhibit reduced
directed migration. Furthermore, the extension of vimentin filaments into their lamellipodia is
inhibited. Structured-illumination (super-resolution) microscopy revealed that association of
vimentin with a6b4 integrin reduces a6b4 integrin mobility and inhibits integrin turnover.
Correspondingly, a6b4 integrin-vimentin association significantly restricts vimentin dy-
namics. Thus, our data indicate that sites of matrix interaction rich in a6b4 integrin and
vimentin play important roles in the regulation of directed epithelial cell motility in cancer.
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Midkine is upregulated in keloids

A Tran1, I Dougherty1 and D Glass2 1 UT Southwestern Medical Center, Dallas, TX and 2
University of Texas Southwestern Medical Center, Dallas, TX
Midkine is a 13 kDa heparin-binding growth factor involved in many important biological
pathways including embryogenesis, tumorigenesis, and wound healing. It has been reported
to stimulate collagen production (both type I and type III) and glycosaminoglycan synthesis in
primary dermal fibroblasts. However, the role of midkine in the development of keloids
(exuberant scarring of the skin) has not been extensively studied. To investigate whether
midkine plays a role in keloid formation, we studied the expression of midkine in keloid and
adjacent normal tissues from keloid patients. Results from both microarray analysis and from
real-time PCR showed that midkine was strongly upregulated in keloid tissue. Immunohis-
tochemistry further confirmed the increased expression of midkine in keloids, particularly in
the dermis where dense hyalinized collagen bundles are concentrated. These findings suggest
that midkine could potentially play a role in the pathogenesis of keloids, possibly by the
modulation of extracellular matrix components.
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Fibroblast heterogeneity in human skin: CD26 identifies a population of
fibroblasts that upregulate collagen production in response to wounding

CA Worthen1, TM Johnson1, JJ Voorhees1, J Orringer2 and GJ Fisher1 1 Department of
Dermatology, University of Michigan, Ann Arbor, MI and 2 Dermatology, University of
Michigan, Ann Arbor, MI
Dermal fibroblasts are a heterogenous population of cells that are responsible for the depo-
sition of extracellular matrix (ECM). After wounding, fibroblasts must quickly produce
collagen and other ECM proteins to support overlying reepithelization and close the wound.
Fibroblast sub-populations have been identified as collagen-producing cells that also express
one or more markers such as CD34, CD90, and/or PDFG-a. Recently, a population of resident
cells that express CD26 (dipeptidyl peptidase) have been reported to be responsible for the
majority of ECM deposition during wound healing in mouse skin. We have investigated the
properties of CD26-positive dermal cells in normal and wounded human skin. FACS analysis
of dermal cells, which were freshly released from normal human skin samples by collagenase
digestion, revealed a substantial population of CD26 positive cells. The majority of these cells
(70%) were also CD90 positive, identifying them as resident fibroblasts. These CD26+/
CD90+ cells also expressed CD34. Gene expression analysis revealed similar levels of type I
collagen expression in CD26+/CD90+ and CD26-/CD90+ dermal cells. In wounded human
skin (3 weeks after CO2 laser-ablation), the number of CD26+/CD90+ cells increased 2.3-
fold (p¼0.026) and collagen expression in this population of cells increased 11.3-fold
(p¼0.0007). In contrast, the number of CD26-/CD90+ cells did not increase, and collagen
expression was significantly 3-fold lower than in the CD26+/CD90+ (p¼0.003) cells. Iden-
tification of CD26+/CD90+ dermal cells as a major source of new collagen deposition in
would healing may facilitate development of novel strategies to improve wound healing in
the elderly and treat non-healing wounds.
www.jidonline.org S157
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Impaired cutaneous wound healing in tumor necrosis factor stimulated gene-6
deficient mice

S Shakya1, J Mack2 and EV Maytin3 1 Cleveland Clinic, Cleveland State University, Cleve-
land, OH, 2 Cleveland Clinic, Cleveland, OH and 3 Dermatology and Biomedical Engi-
neering, Cleveland Clinic, Cleveland, OH
Non-healing, chronic wounds, such as diabetic ulcers, are a health major burden worldwide.
Cutaneous wound healing is a complex process that involves a multitude of events occurring
concurrently, such as inflammation, epithelial and fibroblast proliferation and migration,
angiogenesis, and extracellular matrix (ECM) deposition and remodeling. Hyaluronan (HA) is
a key ECM glycosaminoglycan molecule known to regulate wound healing by mediating
inflammation, cell proliferation and migration, angiogenesis and fibrosis. Tumor necrosis
factor stimulated gene-6 (TSG-6) protein is an enzyme that modifies HA by transferring heavy
chains (HC) from Inter-a-Trypsin Inhibitor (IaI) to form complexes of HC and HA (HC.HA),
which are considered to stabilize the ECM and are believed to be more adherent to in-
flammatory cells than HA itself. Our preliminary analysis of wild type (WT) mouse skin
showed that TSG-6 and HC.HA is constitutively present in normal skin, and increased in
wounds. Little is known about the roles of HC.HA or TSG-6 in cutaneous wound healing. To
study this, we made full-thickness excisional wounds in mice lacking TSG-6 (TSG-6 KO mice)
and analyzed HC.HA, wound closure and inflammation. We found that compared to WT,
HC.HA complexes are absent in TSG-6 KO unwounded and wounded skin indicating there is
no redundancy or compensation for lack of TSG-6. Wound closure is significantly delayed in
TSG-6 KO mice at days 3, 5 and 7 post-wounding. Finally, neutrophil recruitment is differ-
entially regulated in TSG-6 KO wounds; while neutrophil recruitment was delayed in early
wounds, an exacerbated response was seen at later time points. We propose that the delayed
neutrophil recruitment in early wounds is due to the absence of HC.HA in the luminal gly-
cocalyx of blood vessels in TSG-6 KO mice. To investigate this further, we will use an in-vitro
culture model using freshly isolated neutrophils and an endothelial cell line.
S158 Journal of Investigative Dermatology (2017), Volume 137
916

Epidermal regeneration processes are enhanced by carob extract in vitro

MJ Flagler, M Hare, J Henry and R Osborne Procter & Gamble, Mason, OH
The appearance of aging skin can be improved via cosmetic procedures such as chemical
peels and laser treatments which damage the skin surface. Similar to cosmetic procedures, we
hypothesize appearance benefits can be obtained from the application of materials which
activate elements of the wound healing response (cell migration and proliferation). Two in
vitro test methods were leveraged to evaluate a botanical extract (Carob) for the potential to
trigger a wound healing response in vitro: (1) Electrical Cell-substrate Impedance Sensing
(ECIS; Applied Biophysics, Troy, NY); and (2) Incucyte ZOOM Scratch Wound Assay (Essen
Bioscience, Ann Arbor, MI). The ECIS assay utilizes thermal wounding (electrical current) to
quantitatively evaluate in vitro cell migration/proliferation enhancement, and cell adhesion
(barrier) properties. By contrast, the Incucyte platform uses physical wounding (scratch
wound) to quantitatively evaluate in vitro cell migration/proliferation enhancement in
response to cellular damage. In the ECIS platform, Carob extract enhanced the rate of in vitro
wound healing in hTERT keratinocytes while also increasing cell-to-cell adhesion in a dose-
dependent manner. Carob extract also significantly increased the rate of in vitro scratch
wound closure in the IncuCyte scratch wound assay in hTERT keratinocytes. These results
suggest Carob extract is able to significantly improve in vitro skin regeneration via activation
of a wound healing response.
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CD44 and p38 participate in regulating the pro-fibrotic capability of dermal
fibroblasts during skin wound healing

Y Wang1, J Mack2 and EV Maytin3 1 Cleveland Clinic Lerner Research Institute, Shaker
Heights, OH, 2 Cleveland Clinic, Cleveland, OH and 3 Dermatology and Biomedical En-
gineering, Cleveland Clinic, Cleveland, OH
During wound healing, fibroblasts synthesize extracellular matrix molecules, e.g. collagen
and hyaluronan (HA). CD44 is the major cell surface receptor for HA on fibroblasts. Our
previous work showed that wound closure is accelerated in double-knockout mice that lack
the HA-synthetic enzymes Has1 and Has3, but retain a functional Has2. Morphological
analysis (Masson trichrome stains) of post-wounding skin revealed that dermal maturation
occurs sooner in Has1/3 null mice than WT mice. To seek mechanistic insights for these
observations, skin fibroblasts from Has1/3 null or WT mice were isolated and cultured in
vitro. Compared to WT cells, the Has1/3 null fibroblasts had higher Has2 gene expression,
larger pericellular HA coat, upregulated TGF-b activity, and more abundant collagen I and a-
smooth muscle actin (a-SMA). CD44 gene expression was also increased. However, neither
the removal of extracellular HA by hyaluronidase, nor knockdown of Has2 gene expression
by RNA interference (RNAi) had any impact upon a-SMA gene expression in Has1/3 fibro-
blasts. On the other hand, CD44 RNAi raised intrinsic TGF-b activity and enhanced TGF-b-
induced a-SMA gene expression in WT and Has1/3 fibroblasts. The ability of fibroblasts to
contract collagen gel was impaired by CD44 RNAi, and cell morphology was altered
(changes in focal adhesion size and actin stress fiber arrangement). Chemical inhibition of the
activity of p38 MAPK effectively diminished the phenotypic difference in a-SMA protein
abundance between WT and Has1/3 null cells, but failed to abrogate induction of a-SMA by
CD44 RNAi. Together, these data suggest that the fibrotic capacity of fibroblasts is enhanced
in Has1/3 null mice in an HA-independent but p38-dependent manner. CD44 plays a
complex role in regulating a-SMA gene expression, actin stress fiber reorganization, and
cellular contractility in dermal fibroblasts.
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Tissue engineered human hair follicles from genetically, environmentally and
extrinsically reprogrammed dermal papilla cells

A Coffman1, H Abaci1, JC Chen2, E Wang1, Y Doucet2, Z Guo2 and AM Christiano2

1 Columbia University Medical Center, New York, NY and 2 Columbia University,
New York, NY
Human skin equivalents (HSEs) have provided an effective therapy for patients with significant
skin loss, however they still have limitations including poor viability and lack of skin ap-
pendages. We recently improved the viability of skin grafts by establishing a method to
micropattern vasculature in HSEs. However, it still remains a prevailing challenge to engineer
functional HSEs with hair follicles; since cultured human dermal papilla cells (DPs) in vitro
lose their hair-inducing capacity. We have previously shown that the molecular memory of
human DPs can be partially restored when DPs are grown as 3D spheroids. Here, we aimed
to expand our previous work and achieve complete restoration of DP phenotype and func-
tionality by leveraging microenvironmental, genetic, and extrinsic approaches. We devel-
oped an innovative tissue engineering strategy and used 3D-printing technology to create hair
follicle-like microchannels on HSEs. These microchannels allowed DPs to spontaneously
form 3D spheroids and generate an optimal conformation of cells to initiate epidermal-
mesenchymal interactions. To promote the hair inductivity of the DPs, we overexpressed Lef-
1, which we previously identified as a master regulator of the inductive DP gene signature.
Incorporating Lef-1 transfected DPs in HSEs significantly promoted hair follicle differentia-
tion. Prolonged culture of these constructs yielded well-defined hair follicle layers, subse-
quently resulting in the growth of hair fibers. We further enhanced hair follicle induction in
HSEs testing various exogenous small molecules targeting Wnt - and Jak-STAT signaling. This
ability to regenerate an entire hair follicle from cultured human cells will have an over-
whelming impact on the medical management of patients with significant skin loss.
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Wnt3a-conditioned media of human bone marrow-derived mesenchymal stem
cells induces human dermal fibroblast wnt3a gene expression

J McBride, L Rodriguez-Menocal, A Candanedo and E Badiavas University of Miami,
Department of Dermatology and Interdisciplinary Stem Cell Institute, Miami, FL
Wnts are a family of secreted, lipidated glycoproteins that regulate stem cell self-renewal and
differentiation during embryonic development. Wnt ligands are implicated in modulation of
skin development and homeostasis during adulthood. Recently, both canonical and “alter-
native” Wnt pathways have been implicated in processes that both promote and antagonize
skin wound repair. Here, we report new evidence that Wnt3a, produced by a donor cell type
(bone marrow-derived mesenchymal stem cells), may positively upregulate its own expres-
sion in another cell type (dermal fibroblasts). Treatment of primary human dermal fibroblasts
with serum-free Wnt3a-conditioned media of primary human bone marrow-derived mesen-
chymal stem cells (BM-MSCWnt3a CM) significantly induced humanWnt3a gene expression
in the dermal fibroblasts, compared to control BM-MSC CM. This BM-MSC Wnt3a CM
stimulates canonical Wnt/T-cell factor/Lymphoid enhancer factor/beta-catenin signaling and
stimulates fibroblast proliferation. This model suggests a novel feed-forward mechanism for
canonical Wnt signaling between BM-MSCs and dermal fibroblasts. Canonical Wnt signals
may promote fibroblast proliferation during the proliferative phase of wound healing, but also
promote fibrotic scarring during the remodeling phase of wound healing. This feed-forward
amplification signal should be balanced by negative canonical Wnt regulators from numerous
autocrine and paracrine sources to reduce wound fibrosis during wound remodeling. This
result highlights the complexity of paracrine Wnt signaling regulation between the bone
marrow and dermis.
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CCR6-deficient mice have delayed skin wound closure and reduction in
peri-wound macrophage infiltration

L Anderson1, X Wu2, S Simon3 and S Hwang4 1 UC Davis, Sacramento, CA, 2 UCDavis,
Sacramento, CA, 3 UC Davis, Davis, CA and 4 UC Davis School of Medicine, Sacramento,
CA
Psoriasis is a chronic inflammatory disease afflicting up to 3% of Caucasians worldwide. A
murine model of psoriasis shows that CCR6+ gd T cells are recruited to psoriatic skin in part
by CCL20 and that these cells produce proinflammatory cytokines, IL-17 and IL-20, which
promotes disease pathogenesis. Notably, CCR6-/- mice fail to develop psoriasis in response to
induction by exogenous IL-23, raising interest in CCR6 as a relevant biological target for this
disease. Because the CCR6/CCL20 pathway has been shown to regulate corneal wound
repair, we sought to determine if CCR6-deficient mice had defects in epithelial repair in the
skin. Utilizing a 6mm full thickness skin wound on the dorsum of CCR6-/- or congenic WT
mice, we investigated the importance of CCR6/CCL20 signaling in wound healing. Specif-
ically, we examined changes in wound size over time and determined changes in the
recruitment of CCR6+gd T cells and macrophages as wounds healed. A reduction in rate of
wound closure was observed in CCR6-/- compared to WT mice with the greatest difference
observed at day 6, where CCR6-/- wounds were 80% of initial wound size whereas WT
wounds were 20% of initial wound size (P-/- mice compared to WT at days 1, 3 and 5 post-
wounding. In addition, a 2-fold increase in the number of circulating gd T cells was detected
in CCR6-/- mice compared to WT mice at baseline (p-/- wounds correlates with less macro-
phage invasion. While all wounds in CCR6-/- mice did eventually heal, these preliminary
studies reveal a potential side effect of CCL20/CCR6 inhibition as a therapy for psoriasis and
thus may be important in the design of future clinical trials. Additional studies are underway
to elucidate the signaling mechanisms that link gd T cells to recruitment of macrophages to
wounds.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.942&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.943&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.944&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.945&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.946&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.947&domain=pdf


Tissue Regeneration and Wound Healing | ABSTRACTS
921

Laminin alpha 5 stimulates keratinocyte attachment and migration and wound
repair

D Castillo, S Davis and J Li University of Miami, Miami, FL
Laminin alpha5 is a major component of the skin basement membrane underneath the basal
layer keratinocytes of epidermis. The alpha chain of laminins has been shown to contain the
primary binding sites for cell surface receptors that mediate cell attachment and migration
which are two dynamic key events for keratinocytes during wound re-epithelialization. In this
study we first evaluated the role of laminin alpha5 in cell attachment and migration in normal
human skin keratinocytes using gene knockdown strategy with RNA interference. Laminin
alpha5 specific small interfering RNA (La5 siRNA) was used to block its mRNA expression,
reverse transcription and polymerase chain reaction (RT-PCR) was used to examine the mRNA
expression, and cell attachment and transwell migration assays were performed. The results
showed that cells transfected with La5 siRNA, with laminin alpha5 mRNA knock-down,
exhibited much decreased ability of attachment by 68% and 47% at 15 and 30 minutes of
incubation, respectively. The cell attachment could also be locked by antibody 4C7, which is
specific against laminin alpha5, or by antibodies specific to integrin receptors beta 1 and beta
4. Also keratinocytes with laminin alpha5 mRNA knock-down exhibited markedly reduced
rate of cell migration by 91 %, 88% and 52% at 6, 12 and 24 hours, respectively. The cell
migration could be blocked by antibody specific to beta 1 integrin receptor. We further
evaluated the expression of laminin alpha5 in a porcine second-degree burn wound model in
vivo. Significant higher expression of laminin alpha5 was seen shortly after burn and
throughout the entire 21-day experiment, with peak at day 10, which closely correlated with
the wound re-epithelialization and basement reconstitution. Our studies strongly indicate that
laminin alpha5 plays important roles in wound re-epithelialization by promoting keratinocyte
attachment and migration.
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Autophagy reprogramming by vitamin D promotes suppression of UV-induced
inflammation via macrophage polarization

L Das, Z Traylor, A Binko and K Lu Department of Dermatology, Case Western Reserve
University School of Medicine, Cleveland, OH
Cutaneous inflammation from UV exposure causes epidermal damage, cellular infiltration
and secretion of pro-inflammatory mediators that exacerbate tissue destruction. Recovery is
mediated chiefly by anti-inflammatory (M2) macrophages that suppress inflammation and
augments epidermal regeneration. Previously we demonstrated in both a murine model of
UVeinduced cutaneous inflammation and a human interventional study, that a single
administration of 25(OH)D (VitD) or a single dose of oral cholecalciferol 1h following UV
exposure, was sufficient to diminish skin inflammation and arrest tissue damage. Both studies
indicate that VitD protection of skin inflammation was associated with enhanced autophagy
that promoted cell survival and accelerated skin recovery. Here we propose that VitD regu-
lates autophagy, specifically in macrophages to improve skin recovery in a UV murine model.
Flow cytometric analysis of CD45+ myeloid cells infiltrating UV-irradiated skin of BL6 mice
+/- VitD demonstrated 2 distinct macrophage populations - proinflammatory M1 (F4/
80+Ly6ChiCD206-) cells expanded by UV inflammation and anti-inflammatory M2 (F4/
80+Ly6CnegCD206+) cells that emerge following VitD treatment to increase the M2:M1 ratio
(p¼0.05). Parallel analyses of autophagy levels in these cells by confocal microscopy reveal
increased LC3 expression predominantly in M2 cells compared to M1 following VitD treat-
ment (p¼0.05). Blockade of autophagy with inhibitor 3-MA exacerbated epidermal apoptosis
(p¼0.005), depleted M2 macrophages to diminish M2:M1 ratio (p¼0.03) and further tissue
destruction. Preliminary analysis using atg7KO LysMCre mice that are autophagy deficient in
myeloid cells reveal that VitD did not expand the desired M2 population suggesting that VitD
imparts its immunosuppressive effects through an autophagy-mediated mechanism specif-
ically in myeloid cells. Our findings identify a critical function of autophagy in M2 stabili-
zation that downregulates inflammation.
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The effects of rose bengal on hypertrophic scar fibroblast cell viability and
proliferation

D Mac, J Jay, C Finnerty and M Wilkerson University of Texas Medical Branch, Galveston, TX
Introduction: Hypertrophic scars from burn injuries are painful and disfiguring. Dysregulated
fibrogenesis plays a significant role in their formation. The discovery of an agent that can
mitigate fibrosis would be tremendously beneficial in treating hypertrophic scars. Rose Bengal
(RB) is a photoactive dye, demonstrated to aid in wound healing with minimal scarring. RB
has not been studied on fibroblasts from hypertrophic scars. Objective: To investigate the
effects of Rose Bengal on cell viability and functions in fibroblasts from hypertrophic scars.
Methods: In vitro cultures of primary dermal fibroblast (PCS) and fibroblasts from non-burn
skin (NBS) and hypertrophic scar tissue (HS) are exposed to RB under dark condition. Cell
viability (measured with MTT colorimetric assay), cell proliferation (xCelligence assay), and
collagen production (protein immunoblot) are assessed. Results: The cell viability of PCS,
NBS, and HS, when exposed to RB at concentrations up to 0.01% (w/v) for 24 hours are not
different compared to controls without RB (n¼3, p>0.05 for all comparisons). At 0.05% RB,
cell viability for PCS, NBS, and HS are 38%(�9), 58(20), and 51(5) respectively; at 0.1% RB,
cell viability is completely lost for all three cell types. Cell proliferation of PCS, NBS, and HS
are not different at 24 hours of incubation with 0.0025% and 0.025% RB compared to
controls. Conclusions: Our results showed a maximum non-toxic concentration of 0.01% (w/
v) Rose Bengal that is similar for all fibroblasts examined, including fibroblasts from hyper-
trophic scars. At this concentration, both cell viability and proliferation are preserved. Further
research is needed to see if collagen production of fibroblasts from non-burn skin and hy-
pertrophic scar are different when exposed to non-toxic concentrations of Rose Bengal.
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25(OH)D potentiates M2 macrophages for bone marrow repair following skin
exposure to nitrogen mustard

A Binko, Z Traylor, L Das and K Lu Department of Dermatology, Case Western Reserve
University School of Medicine, Cleveland, OH
Alkylating agents such as nitrogen mustard (NM) are known to cause severe blistering and
systemic toxicity upon exposure. Our previous work demonstrated the efficacy of a single
dose of 25-hydroxyvitamin D3 (25(OH)D) required to improve local skin wound healing and
recover animals from pancytopenia and death primarily through suppression of activated
macrophages populating the bone marrow (BM). In this study we propose to explore if
25(OH)D promotes recovery by expanding a specific subset of anti-inflammatory macro-
phages. Daily BM quantification following NM exposure revealed a profile whereby acute
cell depletion on day 2 post exposure is followed by gradual repopulation of the marrow.
Intervention with 25(OH)D accelerated repopulation of marrow cells but with significant
difference in BM cell counts of NM-exposed animals before and after treatment on days 4, 5,
6, and 7 post exposure (p � 0.007 for all days). Furthermore we developed a macrophage
panel and gating strategy utilizing flow cytometry to characterize the increase in macro-
phages populating the BM (p¼0.02). NM-exposed mice exhibit an increase in F480+/Ly6c hi
(M1) macrophages on days 4 and 6 post NM-exposure compared to animals treated with
25(OH)D (p � 0.02). Additional experiments to decipher polarization potential of vitamin D
to recover BM health are being investigated in vitro by generating bone marrow derived
macrophages. Taken together our results provide a rationale for further investigation into the
role of vitamin D in inducing anti-inflammatory phenotypic changes in macrophages.
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3D visualization of calcium dynamics in live murine epidermis after laser
wounding and barrier perturbation

A Celli1, T Mauro2 and C Tu3 1 SFVAMC-UCSF, San Francisco, CA, 2 VA Med Ctr/UCSF, San
Francisco, CA and 3 SFVAMC-UCSF, San Francisco, CA
Ca2+ fluxes direct keratinocyte differentiation, cell-to-cell adhesion, migration, epidermal
barrier homeostasis, and wound healing processes. We previously demonstrated that barrier
perturbation causes calcium mobilization from intracellular stores, which result in a sudden
and transient elevation of cytosolic calcium levels in all epidermal layers. To further inves-
tigate the spatial and temporal dynamics of calcium signaling in living epidermis, with in-
terest to signal transduction from the outer to inner epidermis, we used 2-photon excitation
microscopy to visualize calcium fluctuations in the epidermis of K14creGCaMP3 mice, an
approach that allows detection of fast dynamics. Dorsal skin biopsies were placed on an agar
plate secured to a heated microscope stage. We used 900nm as excitation wavelength and 2
area. Wounding parameters were optimized to obtain photodamage localized to the focal
plane only. Single plane and z-stack time series revealed that: 1) wounding of the SG and
upper SS elicits a spatially limited and homogeneously increased cytosolic calcium response
that slowly fades off in SG and SS cells respectively; 2) wounding of the SB causes a strong
and spatially extended calcium response associated with rapid single-cell calcium oscillation
as well as repeated calcium waves; 3) Calcium response after wounding of the SG or SC
immediately propagates down to the SB where it then extends laterally; 4) wounding of the
SG or SC causes a more extended calcium response of SB cells than wounding the SB
directly; 5) wounding of the SB layer does not propagate upwards past the lower stratum
spinosum. These findings show an axial asymmetry in the propagation of calcium signaling
after localized perturbation which favors outside-in calcium signaling over inside-out.
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Patient-centered care: How well do patients predict time to healing?

LJ Borda1, PJ Kallis2, JA Jaller2, I Herskovitz3, FE Macquhae2, J Fox2, K Baquerizo2 and RS
Kirsner2 1 University of Miami Miller School of Medicine, Miami, FL, 2 University of Miami,
Miami, FL and 3 Dermatology Department University of Miami, Miami, FL
Chronic wounds often require long treatment time to heal. Little is known about patients’
expectations concerning the time it would take for their wound to heal and what factors might
affect their prediction. Subjects with one target ulcer (1-25cm2) were recruited from our
clinic. Patients were asked to predict their wound healing time, while their charts were
subsequently reviewed to retrieve time to healing. Wound-specific data including etiology,
surface area, and number of prior episodes were recorded. Chi-squared and ANOVA tests
were used for statistical analysis. We recruited 100 patients from which 64% healed, with a
mean duration until enrollment of 116 days and the baseline mean area of 9.95cm2. Forty-
two (65.6%) had a longer healing time than predicted (underestimated), 17 (26.5%) had
shorter healing time than predicted (overestimated), and 5 (8.1%) were accurate. Patients with
shorter wound duration prior to making their prediction (ie. from onset to enrollment), tended
to predict shorter healing time than patients with longer wound duration (p < 0.01). However,
wound duration did not affect prediction accuracy (p¼0.73). The predictions of patients with
first episode wounds were more often underestimated (64.5%) than overestimated (25.8%).
Subjects with prior history of wounds underestimated and overestimated time to healing
67.7% and 27.3% of the time, respectively (p¼0.86). Patients with chronic wounds seem
unable to predict their wound healing time and more often underestimate it. Wound duration
history (from ulcer onset to enrollment) significantly influenced patients’ prediction time.
Interestingly, a prior history of ulcers did not significantly influence patient expectation of
time to heal. Patient education about expectations may be important as patients often expect
their wounds to heal faster than they actually do.
www.jidonline.org S159
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Oral vitamin D rapidly attenuates inflammation from sunburn: An
interventional study

K Lu1, J Scott1, L Das1, S Ahsanuddin1, K Cooper1, S Debanne2 and R Boxer3 1 Department of
Dermatology, Case Western Reserve University School of Medicine, Cleveland, OH, 2 Case
Western Reserve University, Cleveland, OH and 3 University of Colorado, Denver, CO
Although diverse immunomodulatory effects of vitamin D are increasingly being recognized,
the ability of oral vitamin D to rapidly modulate immune responses in vivo has not been
established in humans. We designed an interventional study to test the hypothesis that oral
vitamin D would be capable of rapidly attenuating experimental sunburn. Twenty healthy
adults were randomized, in a double-blinded fashion, to receive either placebo or a high dose
of vitamin D3 (cholecalciferol) one hour after experimental sunburn induced by an eryth-
emogenic dose of simulated solar radiation. As compared to placebo, participants receiving
vitamin D3 (200,000 IU) demonstrated reduced expression of the pro-inflammatory mediators
TNF-a (p¼0.04) and iNOS (p¼0.02) in skin biopsy specimens 48 hours after experimental
sunburn. A blinded unsupervised hierarchical clustering of participants based on global gene
expression profiles revealed that participants with significantly higher serum vitamin D3 levels
after treatment (p¼0.007) demonstrated increased skin expression of the anti-inflammatory
mediator arginase-1 (p¼0.005), a sustained reduction in skin redness (p¼0.02), and signifi-
cant expression of skin barrier repair genes. In contrast, participants with lower serum vitamin
D3 levels had significant expression of pro-inflammatory genes. These findings demonstrate
that oral vitamin D is capable of rapidly attenuating experimental sunburn, and implicate
arginase-1 up-regulation as a novel mechanism by which vitamin D exerts anti-inflammatory
effects in humans. These results have broad implications for the role of vitamin D in skin
homeostasis, and suggest that oral vitamin D may be clinically therapeutic for its immuno-
modulatory properties.
S160 Journal of Investigative Dermatology (2017), Volume 137
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Combination bioengineered wound scaffolds containing timolol-
preconditioned mesenchymal stem cells promote wound healing in diabetic
mice

H Yang1, M So1, F Fierro1, H Stewart1, A Vu Nguyen1, A Soulika1, J Nolta1 and R Isseroff2 1
UC Davis, Sacramento, CA and 2 UC Davis/Dermatology Service VANCHS, Sacramento, CA
Chronic wounds are major health care problem, accounting for 2-3% of the total health
budget. Pre-clinical and clinical trials with Mesenchymal Stem Cell (MSC)-based therapy
suggest this is a promising treatment option, due to the beneficial effects of immunomodu-
lation and the paracrine effects. We are developing bioengineered wound scaffolds con-
taining hypoxia-treated, allogeneic human MSCs and a beta-adrenergic antagonist, timolol
(Tim), to treat splinted wounds on the dorsum of db/db mice. Outcome is wound epitheli-
alization, measured histo-morphometrically using H&E or keratin 5 staining. Thinner matrices
(IntegraTM-Wound Matrix, 0.5mm thickness) improved wound healing by 20% in mice when
compared with the thicker 1mm matrix. The optimal seeding density of MSC 2.5x10

ˇ

5 cells/
cm2 showed a 38% increase of healing than the control or seeding with higher densities of
MSCs. Daily treatment of wounds post- implantation of the pre-conditioned MSC/scaffold
with timolol 0.5% solution further improved healing, with 50% wound epithelialization in-
crease over scaffolds alone. Flow cytometric analysis of the cells present in the wound on day
4 post injury demonstrated a decrease in M1 (Ly6C+CD11b+) macrophages (32% vs 44%;
p¼0.02), an increase in anti-inflammatory macrophages (CX3CR1+Ly6C- CD11b+ 41% vs
28%; p¼0.02) and a decrease of total neutrophils counts (2.68 vs 4.86 x10

ˇ

5; p¼0.04) in the
MSC/scaffold group that received daily timolol treatment compared to the controls. Overall,
the combination treatment of MSC/scaffold/and daily timolol treatment successfully improves
wound healing and reduces the wound inflammatory response in the diabetic mouse model.
This study provides preclinical evidence supporting the translation of this MSC-based treat-
ment as a therapy for patients with chronic wounds.
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Fluoxetine as a potential therapeutic target for chronic wound healing

1 2 3 1 4 3
C Nguyen , D Tartar , M Bagood , A Vu Nguyen , A Adams , B Harouni , A Soulika1 and
R Isseroff5 1 UC Davis, Sacramento, CA, 2 University of California Davis, Sacramento, CA,
3 University of California - Davis, Sacramento, CA, 4 University of California - Davis,
Sacramento, CA and 5 UC Davis/Dermatology Service VANCHS, Sacramento, CA
Chronic non-healing wounds, commonly found in diabetic patients, affect more than 5
million people in the United States every year. However, even with best standard of care, less
than 50% of these wounds heal. Evidence suggests that inflammation contributes to wound
chronicity. Recent advances have shown a role for serotonin (5-HT) and the selective sero-
tonin reuptake inhibitor (SSRI) fluoxetine in immune modulation. Using a diabetic mouse
model of impaired wound healing, we demonstrated that a novel topical formulation of
fluoxetine improved wound healing in vivo by targeting inflammation and increasing both re-
epithelialization and angiogenesis. Animals treated with vehicle control showed an average
of 58% re-epithelialization compared to 83% in animals treated with topical fluoxetine
(p¼0.039). Moreover, immunophenotyping of the wound environment using immunohisto-
chemistry revealed that this improvement is associated with a decrease in neutrophil numbers
in the wound bed of treated animals (average of 3.81/1000 nuclei compared to 16.43/1000
nuclei in vehicle-treated animals, p¼0.039) and an increase in macrophage numbers (8.56/
1000 nuclei in treated animals compared to 20.34/1000 nuclei in vehicle-treated animals,
p¼0.007) at day 10. Quantification of CD31-positive endothelial cells revealed an increase in
treated animals of 228.59/1000 nuclei compared to 105.92/1000 nuclei of vehicle-treated
animals (p¼0.049). Moreover, 5-HT improved migratory speed (32% at 10uM 5-HT, p.
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Microporous hydrogel scaffolds crosslinked with D-amino acid peptides
induce tissue regeneration through adaptive immune activation

P Scumpia1, D Griffin2, W Weaver3, D DiCarlo4 and T Segura4 1 UCLA Division of
Dermatology, Los Angeles, CA, 2 University of Virginia, Charlottesville, VA, 3 Tempo
Therapeutics, San Diego, CA and 4 UCLA, Los Angeles, CA
Over 80 million acute wounds occur every year and the vast majority result in scar formation.
However, this process often fails in wounds that are too large to heal resulting in compli-
cations such as infection. While natural derived tissue scaffolds can accelerate wound
healing, they are often cost prohibitive until a wound becomes chronic. To this end, we
created a flowable microporous annealed particle (MAP) hydrogel scaffold that crosslinks in
situ to itself and to the wound bed enzymatically using MMP-degradable peptides to accel-
erate wound healing (http://dx.doi.org/10.1038/nmat4294). We hypothesized that we can
extend the life of the original (L-MAP) scaffold in vivo by modifying the amino acids at the
MMP-cleavage site to D-chirality amino acids (D-MAP) or by using equal amounts of D and L
amino acids (L+D-MAP). In vitro, D-MAP remained stably cross-linked in the presence of
purified MMPs for up to a week, while L-MAP degraded within hours. Unexpectedly, in a full
thickness murine wound model, treatment of mice with D-MAP or L+D-MAP resulted in
immune cell infiltration and greater hydrogel clearance at 21 days than wounds treated with
L-MAP. Histologically, L+D-MAP and D-MAP resulted in a more normal appearing dermis
with increased adnexal structures and improved tensile strength over control wounds without
hydrogel or wounds treated with L-MAP alone. In vitro, D-amino acid peptides alone did not
activate macrophages, and did not further activate macrophages upon LPS stimulation.
Subcutaneous injection of D-MAP into wild type mice, but not RAG-/- mice illicited immune
infiltration and generated anti-D peptide antibody responses. These findings suggest that
while an immunologically inert MAP scaffold by itself can accelerate wound healing, engi-
neering a controlled adaptive immune response from the MAP scaffold is easily achievable
and can augment tissue regeneration.
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Fat cells regenerate from myofibroblasts during wound healing

C Guerrero-Juarez1, M Ito2, Y Zheng3, G Cotsarelis3 and M Plikus4 1 University of California,
Irvine, Irvine, CA, 2 New York University, New York, NY, 3 Department of Dermatology,
Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA and 4 University
of California Irvine, Irvine, CA
Regeneration via the lineage reprogramming of one cell lineage to another is believed to
occur only in fish and amphibians, but it is not observed in mammals. We discovered in
mouse that during wound healing adipocytes regenerate from myofibroblasts, a cell type
thought to be differentiated and non-adipogenic. The transcription factors, Zfp423 and Pparg,
normally expressed during adipocyte development, were reactivated and were required for
adipogenic reprogramming of myofibroblasts. Myofibroblast reprogramming required the
presence of neogenic hair follicles, which triggered Bone Morphogenic Protein (BMP)
signaling and subsequent Zfp423 activation. Overexpression of the BMP antagonist, noggin,
in hair follicles or deletion of the BMP receptor in myofibroblasts prevented adipocyte for-
mation. Adipocytes formed from human keloid fibroblasts when treated with either BMP
protein or placed in the presence of human hair follicles in vitro. We conclude that an adult
mammal can utilize lineage reprogramming for regeneration and identify the myofibroblast as
a plastic cell type that can may be manipulated potentially to treat scars in humans.
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Opioids are associated with impaired venous leg ulcer healing

I Herskovitz1, F MacQuhae1, PJ Kallis2, J Dickerson Jr.3, I Cargill4, H Slade5, DJ Margolis6 and
RS Kirsner2 1 Dermatology Department University of Miami, Miami, FL, 2 University of
Miami, Miami, FL, 3 Smith-Nephew, Fort Worth, TX, 4 Smith and Nephew, Fort Worth, TX,
5 University of North Texas Health Science Center and Smith and Nephew, Fort Worth, TX
and 6 University of Pennsylvania, Philadelphia, PA
Venous leg ulcers (VLUs) are the most prevalent type of leg ulcer in the US. Better under-
standing of factors associated with healing is needed. We performed a secondary analysis of 3
phase 3 multi-center trials that studied a novel cell therapy for refractory VLU, which was
ineffective. Patients with non-healing VLUs that failed to improve with standard compression
were studied. The trials endpont was closure by 12 weeks. We focused on evaluating the
relationship between various systemic medications and VLU healing. Chi-square and logistic
regression analysis were performed. Complete data from 715 of 884 patients enrolled in the
trials was used. Using logistic regression the only association with not healing by week 12
was Opioid use (OR 0.64, (95% CI:0.46,0.88), p¼0.006). Larger ulcer area, longer duration
of ulcer, and being male were also associated with non-healing but in an adjusted model did
not confound the opioid effect (adjusted OR 0.69 (0.49,0.97), p¼0.035). The mechanism by
which opioids may impair healing is not known but opioids inhibit substance P, which
modules mesenchymal stem cells and IL-8 expression. Other possible mechanisms include
reduced neutrophil, macrophage and myofibroblast recruitment, decreased angiogenesis,
and altered keratinocyte cytokine production. Alternatively opioid usage may be a marker of
unmeasured confounders associated to poor healing, e.g. hygiene, nutrition, exercise, or
other (undocumented) drugs. We did not find an association between VLU healing and use of
other medications. However, study design might have excluded patients who responded to
these therapies as the studies focused on a refractory subset of VLUs.
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MicroRNA-132 with therapeutic potential in chronic wound

1 1 2 3 4 1 5
X Li , D Li , A Wang , T Chu , W Lohcharoenkal , E Herter , M Ehrström , L Eidsmo6, A
Pivarcsi1, E Sonkoly6, S Catrina6, M Ståhle6 and N Xu Landén1 1 Karolinska Institutet,
Stockholm, Sweden, 2 The Second Hospital of Dalian Medical University, Dalian, China, 3
The Second Hospital of Dalian Medical University, Dalian, China, 4 Karolinska Institutet,
Stockholm, Sweden, 5 Karolinska University Hospital, Stockholm, Sweden and 6 Karolinska
Institutet, Karolinska University Hospital, Stockholm, Sweden
Chronic wounds represent a major and rising health and economic burden worldwide. There
is a continued search towards more effective wound therapy. We found significantly reduced
microRNA-132 (miR-132) expression in human diabetic ulcers compared to normal skin
wounds, and also in skin wounds of leptin receptor-deficient (db/db) diabetic mice compared
to wild-type mice. Local replenishment of miR-132 in the wounds of db/db mice accelerated
wound closure effectively, which was accompanied by increased proliferation of wound-edge
keratinocytes and reduced inflammation. The pro-healing effect of miR-132 was further
supported by global transcriptome analysis, which revealed that several inflammation-related
signaling pathways, e.g. NF-kB, NOD-like receptor, Toll-like receptor, TNF signaling path-
ways, were the top ones regulated by miR-132 in vivo. Moreover, we applied topically
liposome-formulated miR-132 mimics mixed with pluronic F-127 gel on human ex vivo skin
wounds, which treatment promoted re-epithelialization. Together, our study demonstrated the
therapeutic potential of miR-132 in chronic wound, which warrants further evaluation in
controlled clinical trials.
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CD301b+ macrophages activate proliferation of CD29+;CD34+;Sca1+
fibroblasts through multiple secreted factors during wound healing

B Shook, G Rivera Gonzalez, R Wasko and V Horsley Yale University, New Haven, CT
After injury, skin rapidly repairs damage through robust and redundant cellular interactions
that reseal the epidermal barrier and repopulate the dermis. Fibroblasts represent the most
abundant mesenchymal cell type within wound beds and are responsible for extracellular
matrix (ECM) deposition. While heterogeneity exists among dermal fibroblast populations,
little is known about how specific subsets are activated and functionally contribute to skin
repair. Here, we show heterogeneity among wound bed fibroblasts based on the presence of
fibroblast-associated cell surface markers CD9, CD26, CD29, CD34, Sca1 and PDGFRa and
find the most abundant population of fibroblasts is labeled by adipocyte precursor cell
markers CD29, CD34 and Sca1. To investigate potential functional differences among wound
bed fibroblasts, we conducted unbiased RNA sequencing of multiple fibroblast subsets to
define differences in gene expression. Ingenuity Pathway Analysis predicted that multiple
monocyte/macrophage cytokines can account for gene expression changes between non-
wounded and wound bed CD29+;CD34+;Sca1+ fibroblasts. Utilizing multiple mouse
models, cell transplants and in vitro experiments, we identified a subset of macrophages
expressing CD301b can directly stimulate CD29+;CD34+;Sca1+ fibroblast proliferation.
Combining RNA-sequencing of CD301b+ macrophages with in vitro proliferations assays, we
identified two CD301b+ macrophage-derived cytokines that stimulate proliferation of
CD29+;CD34+;Sca1+ fibroblasts: PDGFC and IGF-1. In vitro and in vivo modulation of
PDGFC and IGF-1 signaling confirmed that these two macrophage-derived factors can
stimulate proliferation of CD29+;CD34+;Sca1+ fibroblasts. Our findings reveal unique fi-
broblasts-immune cell interactions that contribute to fibroblast cellular behavior during
wound healing and underscore the need to understand functional fibroblast heterogeneity
during diseases with altered ECM deposition.
935

Early-stage induction of ERK1/2 and NFkB pathways is essential for more rapid
cutaneous healing in mice

V Hosur1, J Sundberg2, L Shultz1 and MWiles1 1 The Jackson Laboratory, Bar Harbor, ME and
2 The Jackson Laboratory, Bar Harbor, ME
Rhomboid family protein RHBDF2 plays an important role in wound healing. A gain-of-
function mutation in the Rhbdf2 genetriggers accelerated ear wound closure in curly bare
(Rhbdf2cub/cub) mice byenhancing cell proliferation and migration through enhanced
amphiregulin (AREG) production. To determine early-stage networks and biological processes
that are alteredbetween Rhbdf2+/+ and Rhbdf2cub/cub mice after wounding, we performed
transcriptome analysis at 0h, 15m, 2h, and 24h post-wounding. Increased baseline expression
of genes acting within the extracellular signaleregulated kinase ERK1/2 pathway (0h) and the
nuclear factor kappa B (NFkB) pathway (15 m), were followed by gene alterations associated
with collagen synthesis (2h) and histone modification (24h). ERK1/2 and NFkB pathways were
significantly upregulated immediately after wounding, so we examined the effect of either
ERK1/2 or NFkB inhibition on the Rhbdf2cub/cub wound healing phenotype by assessing
proliferation of Rhbdf2cub/cub embryonicfibroblasts. Inhibition of either pathway significantly
delayed proliferation of Rhbdf2cub/cub MEFs, indicating the significance of early induction of
these two pathways by RHBDF2 mediated AREG secretion. Our data suggests that early in-
duction of ERK1/2 and NFkB pathways may facilitate more rapid healing in human cutaneous
wounds.
www.jidonline.org S161

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.960&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.961&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jid.2017.02.962&domain=pdf
http://www.jidonline.org


AUTHOR INDEX
A
Aalborg, Jenny 830
Abaci, Hasan Erbil 858, 863, 908, 909, 918
Abbas, Abul 041
Abdat, Rana 770
Abdelaziz, Alexa 616, 821
Abdelgawwad, Mohammad 591
Abdelmalek, Mark 184
Abdullah, Christopher 814
Abe, Riichiro 250, 354, 422, 480, 493, 494
Abe, Yuko 774
Abel, E. Dale 725
Abels, C 413
Abikhair, Melody 323
Abraham, Soman 576
Abuabara, Katrina 164, 173, 221, 228
Abusleme, Loreto 893
Achacoso, Ninah 154
Adachi, Akimasa 034
Adam, Gaelen 402
Adams, Andrew 929
Adamson, Adewole S. 233, 357
Adhami, Vaqar 713
Adigun, Chris 721
Admani, Shehla 240
Afaq, Farrukh 130, 817
Afifi, Ladan 633
Afolabi, Saheed O. 790
Agak, George W. 601
Agarwal, Priti 047
Agarwal, Shivani 553, 707
Aghazadeh, N 511, 639
Agnihotri, Tanvir 451
Agnoletti, Arianna 615
Aguilar, L 186, 188, 264
Ahmad, Nihal 126, 755
Ahmed, Farzana 820
Ahmed, Hana 591
Ahmed, Maggi 047, 079
Ahn, Christine S. 183
Ahn, Hye Young 111
Ahn, Hyo Hyun 201
Ahn, Yuri 653
Ahsanuddin, Sayeeda 927
Aiba, Setsuya 112, 279, 503, 549, 780, 904
Aihara, Michiko 304, 360
Akasaka, Eijiro 421, 488
Akeda, Tomoko 179
Akhtar, Suhail 828
Aki, Ryoichi 895
Akimoto, Noriko 448
Akinlade, Bolanle 251
Akira, Shizuo 579
Akiyama, Masashi 882
Akpek, Esen 610
Alagesan, P 678
Alam, M 884
Albers, Lauren 049
Alejo, Kailey 066
Alessi, Sabrina 310, 749, 787
Alex, Aneesh 676
Alexander, Tiffany 702
Alexandrov, L 122
Al-Ghazawi, Feras 150
Al-Habba, Samer 395
Alhariri, Jihad 218
Aljohani, Ahmed 790
Alkousakis, Theodore 819
Allen, Isabel E. 228, 381
Alloo, Allireza 222
Almazan, Timothy 380
Almeida, Adam 524
Almeida-DoRosário, Ana 205
Al-naqeeb, Jinan 195, 420
Alonso-Rasgado, Teresa 621
S162 Journal of Investigative Dermatology (2017), Volume 137
Alpdogan, Onder 147
Al-Sadek, Camli 591
Altendorf, Sabrina 081
Alter, Blanche P. 202
Alvarado Navarro, Anabell 475
Amagai, Masayuki 010, 053, 450, 544
Amber, Kyle T. 615
Amento, E 690
Amoh, Yasuyuki 124, 347, 895
An, Ya wen 585
Ana-Beatris, Rossi 767
Anagnos, V 127
Anand, Sanjay 746
Anandasabapathy, Niroshana 051, 062, 065, 644
Anderson, Eric 239
Anderson, Leif 920
Anderson, Mary 650
Anderson, Rox 253, 319
Andreassi, M. 698
Andre-Frei, V 447, 622
Andria, M L. 204
Angelene, Hannah 676
Anshu, Ashish 144
Antaya, Richard 153, 513, 514
Aodah, Alhassan 764
Aoshima, Masahiro 424
Aphale, Abhishek 525
Aplin, Andrew E. 784
Apone, Fabio 550
Arakawa, Yukiyasu 359
Arbiser, Jack L. 103, 286
Archer, Nathan 599, 629, 631, 643
Archer, Sophie 699
Ardalan, Kaveh 176
Ardeleanu, Marius 251
Aristodemou, Sophia 515
Arita, Takahiro 090, 505
Armento, Alex 460, 710
Armstrong, A 189, 243, 244, 334
Armstrong, Randall 380
Arnette, Christopher 806
Arowojolu, Omotayo A. 835
Arp, Zane 676
Arsenio, Janilyn 001
Artinger, Kristin 524
Asada, Hideo 007, 597
Asai, Jun 090, 359, 505
Asano, Yoshihide 005, 011, 023, 256, 263, 675, 892, 897
Asante, Dennis 190
Asdigian, Nancy 830
Asgari, Maryam 154
Ashbaugh, Alyssa 629, 643
Ashchyan, Hovik 160
Ashkar, Huda 770
Ashrafi, Mohammed 621
Asrani, Kaushal 443
Astruc-Diaz, Fanny 529
Atanasova, VS 507
Athar, Mohammad 130
Attia, Joan 333, 888, 889
Attilasoy, C 125
Atwater, A R. 678
Aufenvenne, Karin 742
Aushev, Magomet 534
Autume, Adele 064
Avina-Zubieta, Juan Antonio 020
Awazu, Kunio 735
Azarian, A 379
Azimi, Ehsan 665
Azizpour, A 639
Azukizawa, Hiroaki 597

B
Bacchiocchi, Antonella 513
Bachelor, Michael 460, 710, 825



AUTHOR INDEX
Bachmann, Samia 845
Backos, Donald 524
Bacqueville, Daniel 552
Bader, Thomas 888
Badiavas, Evangelos 330, 919
Badu-Nkansah, Kwabena A. 558
Bae, Edward 200
Bae, Il-Hong 769
Bae, Jung-Soo 736
Baek, Heung Soo 769
Baeten, Dominique 699
Baggett, Christopher 357
Bagood, Michelle 929
Baguneid, Mohamed 395, 621
Baida, Gleb 553, 707
Bailey-Healy, Irene 215, 219, 224
Baillie, R. 717
Bak, Soon-Sun 847, 856
Baker, Kelsey 365
Balaji, Swathi 894
Balasubramanian, Neelam 177
Balau, Benoı̂t 529
Baldeweck, T 264
Baltazar, Tânia 542
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Enerbäck, Charlotta 078
Engelhard, Victor 062, 828
Epstein, Ervin 107, 137, 140
Erjavec, Stephanie 616, 821
Erkes, Daniel 784
Ernest, K 834
Ertel, A 509, 511
Ertl, Linda S. 669
Esaki, Hitokazu 495
Esandrio, Jessica 781
Esmann, Solveig 343
Esnault, Stephane 713
Essa, Fatema 355
Essendoubi, Mohammed 437
Essien, Kingsley 047
Eun, Dong Hyuk 581
Eurek, Nicholas J. 540
Evangelista, Flor 048
Evans, Conor 253
Ezhkova, Elena 864

F
Fabiola, Alba 443
Fafutis Morris, Mary 475
Fagnan, Lyle 195
Fairley, Janet 071
Falanga, Vincent 321
Falo, Louis D. 361
Falvey, Mary 205
Falzone, Ashley 211, 390
Fan, Xueli 016
Fan, Zhixia 731
Fane, Mitchell 820
Fang, Hui 017, 033, 590
Fanok, Melania 149
Faraj, Safa 084
Faries, Mark 589
Farinelli, William 253
Farshchian, M 508
Farshchian, Mehdi 118
Fassbender, Sonja 593
Fassih, Ali 311
Fastener, Suzanne 109
Fazzari, Melissa 819
Feehan, Robert P. 745
Feingold, K 456
Feldman, Ron 049
Feldman, Steven R. 208, 702
Feldstein, Stephanie 240
Felsen, Diane 323
Femia, Alisa 401
Feng, B-J 213
Feng, Cheng 474
Feng, Jing 580
Feng, Rui 341
Ferguson, Annie 420
Fernández Peñas, Pablo 337
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