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Supplementary Fig. 1: ScCRNA-seq shows lineage skews and pro-inflammatory
traits of dermal fibroblasts upon IMQ challenge.

a, SCRNA-seq workflow of Pdgfra-lineage cells from untreated (UT) and imiquimod
(IMQ)-induced skin of PdgfiraP**R-tdTomato mice (n = 1 per group).

b, Fluorescence-activated cell sorting gating strategy for CD45tdTomato" lineage cells
in (a).

¢, Quantification of cell source among clusters (Of the total, 1340 UT cells and 9312
IMQ cells were included in statistics).

d, e, Feature plot (d) and dot plot (e) of signature genes among clusters.

f, Ridge plot of pro-adipogenic, pro-inflammatory and chemotactic gene expression

level in cells from UT or IMQ dataset. Source data are provided as a Source Data file.
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Supplementary Fig. 2: Coch (COCH)"Tnc (TNC)* fibroblasts show neuron-
regulatory and inflammation-responsive gene signatures in psoriatic skin.

a, Comparison of unbiased clustering of Pdgfra-lineage cells between Monocle and
Seurat. Coch*Tnc" fibroblast cluster is indicated by the dotted line.

b, Feature plots of Coch and Tnc by Monocle. Coch*Tnc" fibroblast cluster is indicated
by the dotted line.

¢, Enriched gene module heatmap grouped by monocle clusters. The most enriched
gene modules of Coch*Tnc* fibroblasts are indicated by the red rectangle.

d-f, SCRNA-seq analysis of normal human skin versus psoriatic lesion. Top-ranked GO
pathways of the enriched genes in COCH TNC*TNN"* dermal fibroblasts by Metascape
(version 3.5, d). Violin plots of COCH, TNC, and TNN expression in normal (n = 3) or
psoriatic skin (n = 5) fibroblasts in general (e) and individuals (f).

g, Representative H&E image of a human psoriatic skin biopsy (n = 5). The lesional
area is indicated by the red dot line. Scale bar, 100 um. Source data are provided as a

Source Data file.
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Supplementary Fig. 3: Construction strategies for the NC/Tnc®® NIH-3T3 cell
lines and Coll1a2€"*RTnc" mouse strain.

a, Construction strategy of NC/Tnc®ENIH-3T3 cells by Lv215 lentivirus infection. NC,
negative control. Tnc®F, Tnc-overexpressing.

b, Immunoblot of TNC expression in NC and 7rnc®F NIH-3T3 cells.

Il mice.

¢, Fibroblast-specific Tnc ablation strategy of Colla2“FR Tnc
d, Representative immunofluorescent images of TNC expression in the skin of IMQ-
induced Tnc"M or Colla2CFRTnc"™ mice (n = 3 mouse skin samples per group). Scale

bar, 100 pm.

Data are representatives of two independent experiments.
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Supplementary Fig. 4: TNC promotes axonogenesis in an ERK signaling-
dependent manner.

a, Quantification of integrin subunit expression on different dorsal root ganglion (DRG)
neuron subtypes (n = 5 samples for AR RA-LTMR group, and n = 3 samples for other
groups). Peptidergic Nociceptor, *P = 0.0437, **P = 0.0022; C-LTMR, *P = 0.0424,
**P=0.0019; A3-LTMR, *P = 0.0285, **P =0.0027; AB RA-LTMR, *P=0.0149; AB
SA1-LTMR, ***P = (0.0006; AP Field-LTMR, **P = 0.0054 (ltga7 vs. Itga9), **P =
0.0060 (/tga8 vs. Itga9), ***P = 0.0002; For all groups, ****P < 0.0001.

b, qPCR analysis of integrin subunit expression of isolated DRG neurons from
Untreated (UT) or Imiquimod-induced (IMQ) mice (n = 3 mice per group).

¢, Representative immunofluorescent images of neurite outgrowth of DRG neurons
treated with different doses of recombinant TNC (n = 3 cultures per group). Scale bar,
50 pm.

d, Immunoblot of ERK1/2 phosphorylation of DRG neurons treated with different
doses of recombinant TNC.

e, Representative immunofluorescent images of neurite outgrowth of DRG neurons
treated with recombinant TNC (0.5 pg/mL), ERK agonist butylhydroquinone (TBHQ,
1 uM) and ERK inhibitor AZD6244 (1 uM, n = 3 cultures per group). Scale bar, 50 pm.
Data are representatives of two independent experiments and presented as the mean +
SEM. The P values were calculated by two-way ANOVA and Holm-Sidak test (a) or

two-tailed unpaired Student’s #-test (b). Source data are provided as a Source Data file.
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Supplementary Fig. 5: TNC and BIII tubulin expression are positively correlated
upon injury and IMQ stimuli.

a, Schematic diagram of tape stripping (TS) pre-treated IMQ mouse model. No pre-TS
in the 1% group; pre-TS 5 times daily for consecutive 4 days in the 2" group. All mice
were administrated with IMQ on half-back skin from DO and were sacrificed on
indicated days. NL, with no TS or IMQ treatment; IMQ, with only IMQ treatment; TS,
with only TS treatment; TS+IMQ, with both TS and IMQ treatment.

b, Trans-epidermal water loss (TEWL) scores of TS or IMQ+TS mouse skin (n = 5
mice per group).

¢, d, Representative H&E images (¢) and quantification of acanthosis (d) of
NL/TS/IMQ/TS+IMQ mouse skin on day 4 post IMQ administration (n= 5 mouse skin
samples per group). Scale bar in (¢), 50 um.

e-g, Immunoblotting (e) and correlation analysis of TNC expression and acanthosis (f)
or TNC and BIII tubulin expression (g) in NL/TS/IMQ/TS+IMQ mouse skin on day 4
post-IMQ administration (n= 3 mouse skin samples per group).

All data are representatives of two independent experiments. Data are presented as
mean + SEM in (b, d). The P values were calculated by two-way ANOVA and Holm-
Sidak test (b), one-way ANOVA and Tukey’s test (d), and Linear regression (f, g).

Source data are provided as a Source Data file.



2o Supplementary Figure 6

a

Msd4a7 Col1a1
10 10 £ 107 ¢
,
100 100 y i 100
N ) 59 {
o 075 o 078 g f » o7
3 0 s 050 E ----- 0.50 % o & .. l.u R F s 050
5 025 5 025 S . o 025
0.00 0.00 & 0.00
5 -5
10 5 0 5 10 0 5 0 5 10 10 5 0 5 10
UMAP_1 UMAP_1 UMAP_1
Trbet Trde cd7
10 % 10 LY
) 1.00 F t 1.00 1.00
s 075 o1 57 ” 075 075
c S o ; .
< a . e 3 < P - = E 0.
. -  EENE - 050 050
=1 @ TS 025 S5 - o 025 025
| N 000 -, 000 000
5 F 51
0 5 0 5 10 0 5 0 5 10
UMAP_1 UMAP_1
Ccd207 Cd209a
10 10
1.00 1.00 1,00
NI 5 . NI 54 .
o : 075 A : 075 075
g, 4 | BN k ® 0.50 050
5 - 025 5 " : 025 025
S 0.00 = e 0.00 0.00
5 e 5 4

II_I‘1 I|IHI\II (ETT mi

130
131



132

133

134

135

Supplementary Fig. 6: ScRNA-seq analysis of immune cells in IMQ-induced
mouse skin.

a, b, Feature plots (a) and heatmap (b) of signature genes among clusters.
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Supplementary Fig. 7: Pathogenic T cells in contact with cutaneous nerves in
mouse psoriasiform lesions. Representative images of the IL-17A" T cells that are in
contact (left) or not in contact (right) with cutaneous nerves (over 300 EGFP* T cells

were observed during contact ratio quantification).
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Supplementary Fig. 8: Graphical summary. A subset of TNC" fibroblasts emerged
at the dermal-epidermal junction upon skin irritation and promoted inflammation

through facilitating excessive axonogenesis and neuro-immune synapse formation.
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Supplementary Fig. 9: The effect of TNC ablation on primary mouse dermal
fibroblasts. (Related to the point-by-point response letter to the reviewers)

a, Immunoblot of TNC expression in primary mouse dermal fibroblasts treated with
imiquimod (IMQ, 2 pg/mL), resiquimod (R848, 1 pg/mL), recombinant IL-17A and
several other inflammatory cytokines (10 ng/mL).

b, Scratch assay images of primary dermal fibroblasts from 7ncV or Colla2¢ER TncVh
mice (n = 3). Scale bar, 10000 pum.

¢, d, Flow cytometric analysis (¢) and quantification (d) of primary dermal fibroblasts

apoptosis from Tnc" or Colla2°FRTnc"M mice (n = 3).

e, CCKS8 quantification of primary dermal fibroblast proliferation from 7ncV1

or
Colla2®FRTncV mice (n = 6).

f, Representative immunofluorescent images of dorsal root ganglion (DRG) neurons
co-cultured with primary dermal fibroblasts from Tnc" or Colla2¢ R TncV mice (n
= 3). Surrounding fibroblasts were labeled by white arrowheads. Scale bar, 50 pum.

g, Trans-epidermal water loss (TEWL) scores of Tnc" or Coll1a2“FRTnc" mouse
shaved back skin (n = 3).

All data are representatives of two independent experiments. Data are presented as

mean + SEM in (d, e, g). The P values were calculated by two-way ANOVA and

Holm-Sidak test (d, g) or two-tailed unpaired Student’s r-test (e).

Source data are provided as a Source Data file.



