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Supplementary Figure 1. Generation and characterization of epidermis-specific miR-149
knockout mice. a. Schematic representation of genotyping primers and targeting strategy. b.
Conditional knockout model of miR-149 in epidermal basal keratinocytes generated by crossing
Mir149%% mice with Krt14-Cre mice. ¢. miR-149 genotyping with F1/R1 and F3/R3 primers, showing 422
bp band for WT and 361 bp for knockout alleles. d. qRT-PCR analysis of miR-149, Tweakr, and 1I-6
expression in epidermis from WT and Mir1498KC mice. e. Skin phenotypic progression in WT and
Mir1495K0 mice from day 1 to day 9. f. Body mass index (BMI) of WT and Mir1495%° mice from 9 to 20
weeks (n = 6). g. Representative images and marker gene expression in keratinocytes isolated from
WT and Mir1495K0 mice. h. IncuCyte live-cell analysis of primary keratinocyte growth (n = 6). i. EAU cell
cycle assay analysis of cell cycle progression (n = 6). j. Unsupervised heatmap of gene expression
differences between Mir1495K0 and WT mice (n = 6). The data were analyzed by one-way ANOVA (d)
and unpaired two-tailed student’s t-test (i). Data are presented as mean + SD (d, g, i) or mean + SEM

(F). Source data are provided as a Source Data file.
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Supplementary Figure 2. Deletion of Mir149 in the epidermis exacerbates IMQ-induced
psoriasis-like skin inflammation and induces transcriptomic changes with enrichment of a
TWEAK-associated signature. a. Severity scores for skin thickness, erythema, and scaling in IMQ-
treated Mir1498K0 (n=7) and WT (n=6) mice. b. BrdU incorporation (brown) indicates increased
epidermal proliferation in IMQ-treated Mir149EK0 mice. ¢. qRT-PCR for miR-149 in IMQ-treated WT skin
and a negative correlation between Tweakr and miR-149 in an extended cohort of mouse skin samples
from the IMQ model. d. gqRT-PCR for psoriasis-associated inflammatory mediators (lI-1b, Ccl20, [11f9,
[I-8) (n = 6-7). e. GSEA identifies 955 upregulated gene sets in IMQ-treated Mir1495K0 skin, with the top
10 shown. f. qRT-PCR for Tweak expression in vehicle or IMQ-treated WT (n = 6) and Mir1498K0 (n =
7) skin. g. Intersection analysis of Tweak-upregulated genes (GSE96957) and DEGs from IMQ-treated
Mir149EKO skin, highlighting 8 common genes. h. GSEA shows enrichment of TWEAK-upregulated gene
sets in IMQ-treated Mir1495K0 skin. The data were analyzed by unpaired two-tailed student’s t-test (c)
and one-way ANOVA (b, d, f) and two-way ANOVA (a). Data are presented as mean £+ SD (b-d, f) or

mean + SEM (a). Scale bar = 50 ym. Source data are provided as a Source Data file.



Supplementary Figure 3.

a Sample ID

Replicate-1004
r 751

Replicate-1007

Replicate-1008

b Sample status

Genotype

w
o
a
E
@ 1001 ‘
@ 1002 Replicate-1002
@ 1003 o & . 528
@004 5
@ 1005 é
@ 1006 : <
. 1007 { oof 1 o
(1008 WE W 4 @ Freshpicses (9 R W { @M
o ¥
@ 1009 "z‘ ¢ (% © Frozen pooled (7) i; { W ©wris
7
]
3 Treatment Conditions
H
¢ WT+PBS WT+IL-23
pm==== N
= Imm M
N S
. S
| ” T
L I
B l
r § e, )
& N ol
SFB ' 4 5
. i = i
el T ’ @WT+PBS(4)
YT mam 50 " i, o ® 23 w OWTHL23(4)
+ R ¥ i
single cells single cells Lo @ rse b Ouinaanzap
d Immune cell Keratinocyte ic Edathelial Cell Vascular Endothelial Cell
TpsbZ Gel21a

o
Saky

Mural Cell
Rgs5

LS Q:r" '

g

Fibroblast Schwann Cell
. Coltat Mpz
-
C o Fak | sk, | :
u Soa . Sy . ‘
" F v .
1 ‘ ) :
"w - 2
AN | ‘ ‘
ue o .
Col6a3 Den

Tak,




Supplementary Figure 3. Single-cell analysis of cell distribution, marker gene expression, and
surface protein profiling among major cell populations after the first level of clustering. a. UMAP
plot for all cells from nine mouse samples, shown together or separately, with cell numbers from each
sample indicated. b. UMAP plot showing batch effects across sample status, genotype, treatment, and
conditions. ¢. Feature plot visualizing immune population distribution among WT cells with PBS or IL-
23 and Mir1498K0 cells with IL-23. d. Feature plot showing expression of marker genes for immune cells,
keratinocytes, fibroblasts, melanocytes, Schwann cells, mural cells, endothelial cells, and erythrocytes.
e. Distribution of selected cell surface proteins (Cd61, Ly6a/e, Cd9, Cd31, Tim-4, Ly49a, Cd45.2,

Cd107a) along with 3 isotype controls. Source data are provided as a Source Data file.



Supplementary Figure 4.

a Ingmune cells

Major celltypes

Migea Origin *
¥

SubClustRes:0.02

SubClustRes:0.2

SubClustRes:0.8

SubClustRes:3

Myeloid Cells (RNA)

c Cd3g

Lymphoid Cells (RNA)

d Krts Cdaof
¢ 8
< % s v
=z
x - i
= g [
-
& ‘
Col1a1 Cd8 _
7
z
z ]
@ s
=
= 4
=
E]
f Top 50 markers in mast cells population
Mcptd Vwaba Rpl41 Gnait Latz
Cmal Tpsabt Msda2 Jund Kit
Cpa3 Lmna Cd55 Rps12 Cdg1
Tpsb2 Rab27b Tptt Hsbst2 Foerlg
Serpinbla Cel7 Pakap Pdedd Tpsg1
Hde Plek Ftl1 H2afz Prkeb
Mrgprbt Ahnak srgn CtiaZa Pmp22
Vim CypHat Arhgdib cmtmT Csf2rb2
Ndrg1 11 Tpht Gata2 Rps24
Feerla Basp1 Fdx1 Csf2ro Slcbad
. -

Resident MCs
Cd34- G 3- Kit F

Gireulatin
Progeniter
{34+ Od13+

Kil+ Foerla)

Cd103

Lymphoid Cells (Protein)

4

e

WT+PBS

WT+IL-23

Mir149E0+(L-23

L

€

Immune Cell Number

0 400 800 1200

160

][ B6.5% [0 9%
a4 [ 50.2% [4.3%
| e 437% W49%
| 36.2% | 36.4%
[ 258% [ 422%
| [zzru[41:2%] 4.4%

W4.0%

I 32.7% | 33.5%

38.3% | 34.8% |16.2%
26.8% | 381%

0

= MC
=T cell
O Me/DC
[ Other




Supplementary Figure 4. Single-cell transcriptome and cell surface protein expression reveal
the distribution of immune cells in control or IL-23-injected ear skin. a. UMAP plot visualization
depicting the process of sub-clustering for all immune cell populations at varying resolutions, with 0.8
highlighted as the final chosen resolution. (b-d). Feature plot displaying the expression of selected RNA
markers (Lyz1, Cd3g, Krt5, Col1a1) and cell surface proteins in two major lineages: myeloid (Cd11b,
MHC-II, F4/80, Cd172a, and Cd1d) and lymphoid cells (Cd3, Cd8a, Cd4, Integrin B7, and Cd103), as
well as two mixed populations (Cd49f, Cd103, Cd9, Cd45). e. Bar plot quantifying cell numbers and
proportions of mast cells, macrophages/dendritic cells, and T cells from individual donors. f. Table
showing the top 50 makers for mast cells. g. Feature plot displaying the expression of selected RNA
markers (Tpsb2, Cma1, Cpa3, Cd34, Cd13, Ccl7) within mast cells. h. lllustration graph showing the
resident mast cells and bloodstream derived progenitor mast cells in IL-23 injected ear skin. Source

data are provided as a Source Data file.



Supplementary Figure 5.

Relative expression unit

Normalized Weight change

(I11f9/Gapdh)

Vehicle+PBS

Vehi

cle+Monensin

IMQ+PBS

IMQ+Monensin

3 4 5

[

1 2 3

4 5 <]

Scaling Score

Monensin+IMQ

—— PBS-IMQ

3 Scaling

2+
K4
)
o

14 8

04

1 2 3 4 5
Time (days)
PBS Monensin

Thickness Score

1 2 3 4 5 6 7 1 2 3 4 5 5] 7

Thickness

4=
> 1
o
3
2
2 i
o
g
14
0
1 2 3 4 5
Time (days)
H&E staining
300 )
= p<0.0001_ p<0.0007
= o
o
& 200
£
2
=
=
g 100 kJ
o]
h=4
o
fim
[
Vehicle MQ

~0— PBS-Vehicle —d&— Monensin+Vehicle
1.5+ Weight 2.5+ Erythema
b o 2.0
£
R e et} B :
§ ﬁ 1.54 =2
N
E 1.04 3
051 £ g
& 0.5 =
0.0-+— T T T 0.0~
0 1 3 5 1 2 3 4 5
Time (days) Time (days)
PBS Monensin Toluidine blue d
. Toluidine blue 2
s 12 3 p=0.0031 p=0.0264
2
8 251 °
@ S
T 204 =
K £
=2 154
o
2 10
h=]
3
3 5 ¢]
e 5 s
Vehicle M@
o PBS ¥ Monensin
[Jvenicle+res [] venicie+Monensin
11f9 M7c
p=0.0029 p=0.0423
=0.0182 =0.0093
2x1024 1%x100
o v = =
5 g
8x101
.5%1024 v ‘5 = .5
w T 3
g 2 6x107 @
1x102 20 s
x5 3
@9 4xq0- )
2= 2
101 o 87 ax100 &
< [ [}
o 4
0 0

(Ccl5/Gapdh)

3x101

2x101

1x101

W ve+PBs
Ccl5

p=0.0081
p=00018

D IMQ+Monensin

Relative expression unit

(8100a8/Gapdh)

1x10%:

8x104

6x104

4x104

2x104

o

PBS ¥ Monensin

5100a8

p=0.0331
—L00
<0.0001_p=0.0365



Supplementary Figure 5. Intraperitoneal injection of monensin ameliorates IMQ-induced
psoriasis-like skin inflammation in mice. a. Macroscopic evaluation of vehicle- or IMQ-treated mice,
with or without monensin injection, from day 1 to day 4. b. Mouse weight and skin scores represent skin
thickness, erythema and scaling evaluation on vehicle or IMQ-treated mice with (n=8) or without
monensin (n=7) injection. c. Toluidine blue staining and quantification of mouse skin with or without
monensin treatment (n=7). d. H&E staining and quantification of epidermal thickness in vehicle- or IMQ-
treated mouse skin (n=7). e. The expression of 119, [117¢, Ccl5, and S100a8 was detected by qRT-
PCR in vehicle- or IMQ-treated mice with (n=8) or without Monensin (n=7) injection. The data were
analyzed by one-way ANOVA (c-e) and two-way ANOVA (b). Data are presented as mean + SD (c-e)

or mean + SEM (b). Scale bar = 100 um. Source data are provided as a Source Data file.



