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Figure EV1. scRNA-seq analysis.

A scRNA-seq analysis of all cells from E14.5, E18.5, and PS5 skin.
B scRNA-seq analysis of fibroblast subset re-clustered from E14.5, E18.5, and P5 skin.
C Pseudotime-heatmap depicting the differentiation projections of Upper Progenitors to Dermal Papilla and Lower Progenitors to Preadipocyte.

© 2023 The Authors The EMBO Journal 42:€113880|2023  EV1



The EMBO Journal

A

Predicted Annotation

® Dermal Papilla

® Reticular 1

® Lower Progenitors
- ® Papillary

® Pre-adipocytes

@ Replicating Upper
@ Reticular

® Upper Progenitors

UMAP2

UMAP1

B Differential Peaks in Fibroblasts During
Development

Reticular Differentiatios
3

Lower
DPCs

Papillary Diff

Upper
DPCs

Pre-

Dermal
P: Adipocyte

Clusters 09
e

i

Cc

DPCs
Upper

Label Transfer of scRNA-seq clusters to identify scATAC-seq clusters
Annotated

. 4 Dermal
Bl | papilla

<
hri n Papillary
Lineages
=3 o|
<
bl o |
< ©
<
3 i
Reticular
Lineages
2
bl ¢ |
Pre-
B acipocyte
= . e
& & " '
Bobododu doome 877 8o
L B ] fal...,
I ] l.m.q.sl Lineages
" i
R =ﬂ R ]
Reticuar
. Uneedes ia B oo
DT e B=
" B e B L.
= ched postion o) chr3 position (bp) h
[ Retn |
[r—— [—
T . . T .
& o s
g R — 8 oo 5 5 g
, Bal fal
l g Lmawas! eages
- i B
! Reticular I Reticular
. Lineages Uneages
I B Be
i B hpimre Tnsosere
o — ‘v positon (bp) -

Quan M Phan et al

E14.5

Chrs e.alibate . Jusals o o Bl
Chré e

H3K27me3 is Reduced in Dermal Fibroblasts After E14.5

Ch7 & Lt

Chrs dotosha bl o dond sl Nt
Chr9 u un kol ek I
OO0 ahin s LA AR o
Chr11 M dah kbt aa.
12 et et o Uil &
Chri3 s e Salhritin ol i
N4 sl o il
NS sud st sk s
Ch16 bt deal b b
COM17 e, i, b lais

Chri8 |,y an, btk

Chr19 g1 duamlh

chrx

— Chromosome Size (bp)

iy
s
8
C

L

L
%

Chromosome Size (bp)

E Expression level of H3K27me3 modifiers

Ezh1

Dermal
Papilla

Dermal
Condensate

DFPsY

g Pre-
5
& Adipocyte
FA
Kdmé6a
Dermal
Papila ~»

Dermal
Condensate

175

150

125

Ezh2

1 Dermal
Papilla ~»
Dermal

Condensate

5 Pre-
DFPs K adipocyte 100
A *
Kdméb
Dermal -
Papila ~»
Dermal 25

Condensate

Fascia

Pre-
ey ‘Adipocyte 00

DFPs ¥

FA

Figure EV2. scATAC-seq analysis and expression of epigenetic H3K27-me3 modifiers in E14.5, E18.5, and Ps fibroblast populations.

A Label transfer experiment of sScRNA-seq cluster to identify scATAC-seq cluster in E14.5 and E18.5 skin.

B Differential peak analysis of scATAC-seq clusters arranged in pseudotime.

C Trackplot of fibroblast clusters arranged in pseudotime for Runx3, Fgf10, Retn, and CD36.

D Coverage Plots highlighting the reduction of H3K27me3 from E14.5 to E18.5 dermal fibroblasts.

E Expression of epigenetic modifiers overlayed in scRNA-seq UMAPs of fibroblasts during murine skin development.
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Figure EV3. scRNA-seq analysis of all cells in WT and DermoiCre-Kdm6b™" skin and differential expression analysis of genes from GO Analysis of WT and
Kdm6b-cKO.

UMAP projections of WT and Dermo1Cre-Kdm6b™ skin.

Quantification of the number of cells within each cluster type based on genotype represented as a percentage in the cluster.

Dotplot of gene utilized to identify cell clusters.

GO analysis of differentially regulated genes comparing WT and DermolCre-Kdmeb™ skin.

Gene expression of Chromatin Organization genes from GO Analysis.

Differential expression of GO-Terms genes from (F) Lipid Metabolic Process (G) Fatty Acid Metabolic Process (H) Brown Fat Cell Differentiation and (I) White Fat Cell
Differentiation between WT and Kdméb-cKO fibroblasts.

m o N ® >

T

© 2023 The Authors The EMBO journal ~42: 11388012023  EV3



The EMBO Journal

A Distribution of H3K27me3 called peaks
between two conditions

B Significant changes in H3K27me3 Peaks

Quan M Phan et al

D H3K27me3 Detection in Dermal Fibroblasts E18.5 WT

and Kdm6b-cKO Fibroblasts

H3K27me3 Peaks Kdméb-cKO

H3K27me3 Peaks WT

5 Kdm6b-cKO

GO Analysis of Genes associated with
Significantly increase H3K27me3 Peaks in Kdm6b-cKO

between E18.5 WT and E18.
200 1916

1750
1500
1250
1000
750
500
250
29
0

E18.5 WT

E18
m6b

E Genes downregulated in Kdméb-cKO

" .

Signal transduction

o .
___Cell differentiation

Multicellular organifm development
.

Neuron di’!eqamiatign
2 e o ° *
o o * K .

Potassium ion transmembrane transport

25
50
75
100
125

E18.5 WT

ChI T i o o e e

E18.5 Kdm6b-cKO

b, ) i ¢ W | it i
e »

[P p——
| G v o i

Chr7 & i smmianie
ChI8 ¢ et 4ol
[ TP RERNTR—
[S TS [P RRPI——
CHETT e ettt it
[ T2 LI Tp——
CHI13 | st 4 o s

Chr14 st ot bt
[ S -
[ p——
Chr17 oy e, st i i
S e—
Chr19 pas gt

ChrX_yy

N

C
3
b,
(.
[
s
s
L
L“m
L
[‘“-u
[?‘
[
8
[
[f
[N

oo Chromosome Size (bp)

Py

[reyTpTe—,

Chr1
Chr2
Chr3
Chra
Chrs
Chr6
Chr7

| nad et | Bt Chrg
o e s s abtis Chro

S s o e i chr1o
e e i Chr il
T Chri2
[P — chi3
| b 11 114 Chrl4
o i o e i Chr15

o P Chri6,
T i i chr17
Chrig

Genes with increased H3K27me3 Peaks

in Kdméb-cKO

Aldh3a1, Alx3, Eya2, Ffar4, Hes5, Kenj3, Prdm16, Prir, Rspo1, Ucpf1, ...

2 3 4
Fold Enrichment

Figure EV4. Integrative analysis of H3K27-me3 peaks between WT and Dermo1Cre-Kdm6b™/ fibroblasts with integrated motif analysis in scATAC data and
scRNA-seq data.
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Venn diagram comparing H3K27me3 peaks between WT and Dermo1Cre-Kdmeb™! fibroblasts.
Quantitation of significantly called peaks from WT and DermodCre-kdméb™" fibroblasts.

GO Analysis of peaks significantly increased in DermolCre-Kdméb™" fibroblasts

Coverage plots highlighting the increase in H3K27me3 peaks in Kdm6b-cKO.

Venn diagram comparing downregulated genes in scRNA-seq analysis and peaks in ChiPseq analysis.
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Predicted Dual-Function Transcription Factor Binding Motifs in scATAC-seq Analysis
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Motif analysis of sCATAC peaks for GO analysis.
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Model for Dual-Function Transcription Factor regulation of Dermal Papilla activity regulated by Kdméb/Jmjd3 de-repression.
Dual-Function Transcription Factor, Ebfl, binding activities represented by a GO-analysis of Ebfl motifs in SCATAC-seq peaks from Dermal Papilla and Preadipocytes

SCATAC-seq track-plot of Dermal Papilla genes, Sox18, Lamc3, and Fgf10. Predicted Ebfl motifs are highlighted in a gray box on top of the peak that is predicted to
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