SUPPLEMENTARY MATERIALS AND METHODS
Flow cytometric analysis of the cell cycle
Primary human keratinocytes (1 x 106/well) were seeded on Flexcell culture plates,
subjected to mechanical stretch for 24 h, trypsinized, and prepared as floating cells. The
cells were harvested through centrifugation and washed with PBS 3 times. The
stretched and control cells were fixed in 70% ice-cold methanol and stored at -20 °C
for 24 h. Thereafter, the cells were stained with an isotonic PI solution [25 µM
propidium iodide, 0.03 % NP-40, and 40 µg /ml RNase A]. The stained cells were
evaluated through flow cytometry (Beckman Coulter, CA, USA) with excitation and
emission wavelengths of 488 nm and 575/40 nm, respectively.

Cell proliferation assay (5-ethynyl-20-deoxyuridine [EdU] staining)
Keratinocytes were seeded onto six-well flexible silicone plates coated with collagen
type I. After a 20% force stretch for 24 h, the thymidine analog EdU
(Cell Light EdU DNA imaging Kit, RiboBio, Guangzhou, China) was used as a cell
proliferation marker. EdU, at a 50 μM final concentration, was added to the
keratinocytes for 2 h at 37°C under 5% CO2. Thereafter, the cells were stained in
accordance with the manufacturer’s instructions. Absorbance of 100 μl of the medium
was measured at 570 and 590 nm in a 96-well plate, using High Content Imaging
Pathway 855 (BD, Franklin Lakes, NJ, USA). EdU-positive cells were enumerated
using the following equation: (EdU add-in cells/Hoechst stained cells) ×100%.

Real-time PCR
Total RNA of the stretched cells was isolated using Trizol reagent and from epidermal
cells in accordance with the manufacturer’s protocols. RNA was reverse-transcribed
into cDNA using MultiScribe reverse transcriptase enzyme and random oligonucleotide
primers (TaqMan reverse transcription reagents; Applied Biosystems, Foster, CA, USA;
Supplementary Table 1); the cDNA was then used as a template for quantitative PCR.
The cycling conditions were as follows: 95°C for 10 s, followed by 40 cycles of 95°C
for 10 s, annealing at 60°C for 10 seconds, and extension at 72°C for 15 seconds. βactin was used as an internal control for gene expression normalization. Relative
quantification was performed in accordance with the Ct (2-ΔΔCt) method, and results
were expressed as fold change relative to the respective control. Each sample was
analyzed in triplicate. Results were considered significant when a minimum 2-fold
difference in expression levels was detected.

Western blot
Total proteins were extracted from primary human keratinocytes and epidermal
samples using radioimmunoprecipitation assay (RIPA) lysis buffer, bicinchoninic acid
(BCA) assay was used for protein concentrations determination. Following
centrifugation at 10,000 rpm for 15 mins at 4°C, proteins from lysates were denatured
in sodium dodecyl sulfate (SDS), and total extracted proteins (30 μg) were separated
by 10% SDS-polyacrylamide gel electrophoresis and transferred to a polyvinylidene
difluoride membrane (Invitrogen). After blocking for 2 h with blocking buffer (Tris-

buffered saline containing 5% skim milk and 0.01% Tween-20), the membrane was
incubated overnight at 4°C with antibodies against Keratin1, Keratin6, Keratin16,
Keratin17, and β-actin (Abcam, Cambridge, MA, USA), washed with phosphatebuffered saline (PBS), and then incubated with horseradish peroxidase (HRP)conjugated goat anti-rabbit secondary antibodies (Dako) for 1 h at room temperature.
Immunoreactivity was visualized by enhanced chemiluminescence. Protein expression
levels were quantitated using the AlphaImager Gel Imaging System (Alpha Innotech,
San Leandro, CA, USA).

Tissue immunofluorescence and immunohistochemistry
Fixed mouse skin was embedded in paraffin and sliced into 4 μm sections, then stained
with hematoxylin and eosin for histological analysis. Images were acquired with an
Olympus VS120 slide scanner (Olympus Corporation, Tokyo, Japan).
For immunofluorescence of mouse samples, after heat-induced epitope retrieval
in Tris/EDTA buffer (pH 9), 4-μm sections of paraffin-embedded skins were blocked
with 5% goat serum, and then incubated with rabbit anti-mouse K6, K16, K17, K1, K10,
Ki67 and LOR mAb (all from Abcam) at 4 °C overnight. After washing three times
with PBS, the sections were incubated with FITC-conjugated goat anti-rabbit/mouse
antibody (CWBIO, Beijing, China) in the dark for 1 h at room temperature, and then
washed in PBS, followed by staining of nuclei with Hoechst (RiboBio, Guangzhou,
China) for 30 mins. Images were obtained by confocal microscopy using a FV-1000/ES
confocal microscope (Olympus America Inc., Melville, NY, USA).

For immunohistochemistry of mouse samples, 4 μm sections of paraffin embedded
skins were blocked at room temperature with 5% goat serum in PBS for 30 min, and
incubated with rabbit anti-GR1 antibody (Abcam, Cambridge, UK) at 4 °C overnight,
followed by HRP labeled goat anti-mouse/rat antibodies (Gene tech, Shanghai, China)
for 30 min at room temperature. DAB revelation (Gene tech) was used for detecting the
biotinylated antibodies.

Enzyme-linked immunosorbent assay (ELISA)
After keratinocytes were subjected to mechanical stretch for 24 h, the levels of IL-1α,
IL-6, IL-23, TNF-α, CXCL1 and CCL20 in the cell-free supernatants were determined
by cell-based ELISA Development kits (Neobio science, Guangzhou, China) according
to the manufacturer’s instructions. The absorbance at 450 nm was used to measure the
IL-1α, IL-6, IL-23, TNF-α, CXCL1, and CCL20 levels.

Dilator embedded surgery
In this experiment, clinically through the method of implanting dilators in the skin and
gradually expanding, it is mainly aimed at the repair of patients with pigmented nevi,
sebaceous glands, scars and keloids. During surgery, the dilator is implanted under
normal skin in the vicinity of the area to be repaired. After the incision is healed, the
prescribed volume of 10-15% normal saline is injected into the dilator within 4-5 days
requirement for repair, the dilator is removed by surgery. The expanded excess skin is
transferred to the desired site to repair the skin defect. After the completion of surgery
and expansion, the function of the patient's dilation site is tested for barrier function and

its ethics are informed. All the patients involved have signed an informed consent prior
to initiation of the study. All experiments were performed in accordance with the
relevant guidelines and regulations approved by the Institutional Ethics and Research
Advisory Committee, the Fourth Military Medical University, Xi'an, China.

Measurement of moisture and TEWL
The content of moisture and TEWL were assessed respective probes (Corneometer
CM825, and TM300) in the multi-probe skin test system (Derma Expert-MC960,
German, CK). All measurements were conducted according to current guidelines (Myer,
et al. 2013. Rogiers et al. 2001.) and were taken under similar controlled conditions
(room temperature of 22°C-25°C, relative humidity of 50%-60%) after an
acclimatization period of at least 20 minutes, by the same physician. The moisture and
TEWL of the patient's dilation site were accessed before and 15 days after dilator
embedded surgery. The skin was cleaned with soap 20 minutes before each
measurement.
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SUPPLEMENTARY TABLE AND FIGURE
Table 1. Reverse Transcription-Polymerase Chain Reaction Primers
Gene
(Mouse)
mKeratin 1

Sequence (5’-3’)
Forward: ACAACCCGGACCCAAAACTT

Gene
(Human)
Keratin 10

Reverse: CTCTGCGTTGGTCCTCTTGT
mKeratin 6

Forward: GTGGCCTCAGCTCTTCTACC

Forward: ACGAAGAGCTGGCCTACCTA

Keratin 6

Forward: TGGATGGCGAGAATATCCACAG

FLG

Forward: GCCCACCTGACTCAGTACAA

LOR

Forward: AGGGAGTCAACTCATTGGCG

IVL

Forward: TGATGGATGCTACCAAACTGGA

MMP-1

Forward: GCTGACCCCTAAGAAACCCC

S100A8

Forward: CCCTCACACTCACAAACCAC

S100A9

Forward: ACTCAAGAATGGTCGCGAGG

IFN-γ

Forward: CAGGCAGAAGCAAGCAACTAC

TNF-α

Forward: ACAGTTTCCCCGTGTTTCAG

IL-6

Forward: ACAAGGAAATCACCATGCCCT

IL-17

Forward: ACTCTTTAGCCTTGAAGAGCAAG

IL-23

Forward: GTCCCCTGACGGCTCC

CXCL1

Forward: AAGTAAGGTCACCGGGTTGC

CCL20

Forward: TCCCTCCTGTGAGTTTGTTTGG

Actin

Forward: TGAGCTGCGTTTTACACCCT

Keratin 16

Forward: TCTCTGGAGTCTGAGTGCCCT

Keratin 17

Forward:GGCCTCAAGGACGACAACATCATC
Reverse: AGGACACTCGGTCTCTAGCAA

Forward: CGAGGATTGGTTCTTCAGCA
Reverse: GTTCTCTGTCTCCGCCAGGT

Defensin

Reverse: TGGTGTGGCAGTGGTCAAGT
mLCN2

Forward: CAGCGAACTGGTACAGAGCA
Reverse: GTTCTCCAGGGATGCTTTCA

Reverse: GCCTTCACCGTTCCAGTTTT
mDefensin

Forward: GGCTACAGCTTCACCACCAC
Reverse: TGCGCTCAGGAGGAGC

Reverse: ATGTGGAGTTGGTTGCTTTGC
mActin

Forward: TCCTGGCTGCTTTGATGTCA
Reverse: CAAAGTTGCTTGCTGCTTCTGA

Reverse: GGGAAGGGGCGCTTAAAATG
mIVL

Forward: AGGGAATTCACCCCAAGAAC
Reverse: ACTATGGGGGATGCAGGATT

Reverse: CTTGCTGCTGCACTTTGGAC
mLOR

Forward: CCCTATATCACCAACCGCAC
Reverse: GCTCACTCATACTGACTCCGT

Reverse: TTCTTGCTCAGGGTGTCAGG
mFLG

Forward: CTCAGGCTTCCTTTGGAGATT
Reverse: TCCTTTCTGGGTTGTGTGGT

Reverse: TTTGTGAGATGCCACACCCA
mS100A9

Forward: TTCGGTCCAGTTGCCTTCT
Reverse: GGTGAGTGGCTGTCTGTGTG

Reverse: TTTTCAGCCATCACCTCCTT
mS100A8

Forward: CCTGTGAGGAGGACGAACAT
Reverse: TTTGAGCCAGAAGAGGTTGAG

Reverse: AGCTTCATCGGCCATCTGTC
mMMP-1

Forward: GAGGAGAGGGTGGGAGAAAC
Reverse: CAGGCACAAGGGCTGTATTT

Reverse: GTGCCATCAGAGCAGTCTGT
mCCL20

Forward: TCAAAGAGCTGGTGCGAAA
Reverse: GCTTGTCTGCATTTGTGTCC

Reverse: ACAAGGTACAACCCATCGGC
mCXCL1

Forward: GCCAAGCCTAACCGCTATAA
Reverse: CTTTCTCCAGCTCGGTCAAC

Reverse: GAAGCAGTTTGGGACCCCTT
mTNF-α

Forward: TCACACCTCTGACATTCACCA
Reverse: GATTTCCTCCAGGTCCATCA

Reverse: TGTGACTCCAGCTTATCTCTTGG
mIL-17

Forward: AAATAACCACCCGCAGTGTC
Reverse: AGATGAGACGGGCCACCTA

Reverse: TGGCAGAACTGTAGTCTTCGT
mIL-6

Forward: ATGATGCTACCCGAGGTTTG
Reverse: CCAAAGAGGCTAAACAGCAGA

Reverse: GGAGCTGAGTCCTTAACGGG
mIL-1α

Forward: AGGTTGTCTGGGTCTGCTTC
Reverse: TGGCTCTGTCTTCTTGATGG

Reverse: GCTCCTTGAGGATGGACCG
mKeratin17

Forward: CTGGAGGCATCCAAGAGGTCA
Reverse: GCAGGGTCCACTTTGTTTCCA

Reverse: CAGCAGCTGAGTCAGGTCAA
mKeratin16

Forward: CCTGGGCTAAACAGCATCAC
Reverse: CTCCACATCCTCCTCCTCCT

Reverse: TCTGAGCACGGGATTCTGC
mKeratin10

Sequence (5’-3’)

Forward: AGCCTCTGGAAGCCTCTGTCAG
Reverse:GGTAGGAAGTTCTCATGGCGACTG

LCN2

Forward:TGCAGCAGAACTTCCAGGACAAC
Reverse: CAGGACGGAGGTGACATTGTAGC

FIGURE LEGENDS

Figure S1: Representative case of a psoriasis patient with typical clinical
manifestations of silver plaques and scales predominantly distributed in the extensors
of the arm and legs and on the scalp.

Figure S2: The expression of keratin 1 (a, b), LCN2 (c) and β-defensin (d) was
evaluated by RT-PCR and western blot analysis in mechanical stretched and nonstretched groups. Mean ± SEM; *P < 0.05, **P < 0.01.

Figure S3: The established dilator-implanted mouse model in vivo. (a)
Immunofluorescence staining for keratin 1, keratin 10 and LOR in dilator-implanted
mice treated with up to 4 ml of H2O; (b-c) mRNA levels of keratin1, keratin 10, IL-1α,
FLG, LOR, and IVL in the dilator-implanted mice treated with up to 4 ml of H2O. Five
mice were included in each group and the results represent the mean ±SEM. *P < 0.05,
**P < 0.01, ***P < 0.001 were considered significantly different for each group versue
WT. &P < 0.05, &&P < 0.01 were considered significantly different for dilator with or
without expansion.

Figure S4: RT-PCR for the specific genes LCN2 and β-defensin, which for the
keratinocytes response to psoriasis in dilator-implanted mice treated with up to 4 ml of
H2O (a), and in IMQ-treated and dilator-implanted mice (b). Mean ± SEM; *P < 0.05.
Five mice were involved in each group and the results represent the mean ± SEM. *P
< 0.05, **P < 0.01, ***P < 0.001 were considered significantly different for each group
versus WT. &P < 0.05, &&P < 0.01 were considered significantly different for dilator
with or without expansion.

Figure S5: Images of the established dilator-implanted and IMQ-treated mouse model.
WT mice (a), dilator-implanted mice (b), dilator-implanted and H2O-expanded mice (c),

IMQ-treated WT mice (d), IMQ-treated and dilator-implanted mice (e), dilatorimplanted and H2O-expanded mice with IMQ treated (f).

Figure S6: (a) The established mouse model with dilator and IMQ-containing cream
application. mRNA levels of keratin 1, keratin 10 and LOR in the epidermis of IMQtreated and dilator-implanted mice and IMQ treated-mice without dilator implantation,

determined by immunofluorescence staining. (b-c) Relative mRNA expression of
indicated genes in the epidermis of dilator-implanted mice compared with those without
dilator implantation (control). Five mice were included in each group and the results
represent the mean ± SEM. *P < 0.05, **P < 0.01, ***P < 0.001 were considered
significantly different for each group versus WT. &P < 0.05, &&P < 0.01 were
considered significantly different for dilator with or without expansion.

Figure S7: The established mouse model with dilator and IL-23 application. (a-b)
Epidermal thickness of the dilator-implanted and H2O-treated mice compared with
untreated or dilator-implanted mice evaluated through immunochemistry after IL-23
treatment. Levels of keratin 10, 6, 16, 17 and Ki67 in the epidermis of IL-23-treated

and dilator-implanted mice and IL-23 treated-mice without dilator implantation,
determined by RT-PCR and immunofluorescence staining (c-e). (f) Relative mRNA
expression of indicated genes in the epidermis of dilator-implanted mice compared with
those without dilator implantation (control). Five mice were involved in each group and
the results represent the mean ± SEM. *P < 0.05, **P < 0.01, ***P < 0.001 were
considered significantly different for each group versus WT. &P < 0.05, &&P < 0.01
were considered significantly different for dilator with or without expansion. Scale bar,
100 μm.

