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Supplemental Figure S1: (A) UMAPs representation of the snRNA-seq data for each individual participant. (B) Volcano plot
showing the differentially expressed genes between AdipoLEP and AdipoINS subpopulations in ABD depot. (C) Volcano plot

showing the differentially expressed genes between AdipoLEP and AdipoINS subpopulations in GF depot.

(D) Heatmap

representation of expression level of genes associated with hyperplasia adipose tissue expansion (defined in Gao et al) in AdipoINS
nuclei and in AdipoLEP nuclei in ABD depot. (E) Stacked plots showing the relative proportion of each cell subpopulations
according to the fat leg mass (FLM), android fat mass (FM) and gynoid FM.
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Supplemental Figure S2: (A) Correlation matrix of relevant clinical parameters and sex hormones levels in the 32 subjects (B)
Functional enrichment analysis performed on the unique genes that belong to the turquoise module in ABD-AT and blue module
in GF-AT. TRRUST database was used to specifically identified transcriptional regulator. (C). Correlation matrix of relevant
clinical parameters and cell percentage estimated by deconvolution analysis in ABD-SAT (left) and GF-SAT (right). N=15 PCOS

and 17 control



C.

POE{ ® + « ° ress{@ @ ®
Subl Sub2 Sub3 Sub4 Sub5 Sub6 Sub7 Sub8 Sub9 LA . o
Average Expression
S100A6 . .
W W % & ¥ . MYH11 A ? @ ®
1
ACTAZ2H o ® - -
A ‘ \ ; cxcs 1@ © @ @ 0 TAGLNA * .
i ' g | B 9 ocLki 1 @ o0
; ‘ : IS ABCAG
i : L ; — z #0000 g 4
s ¢ 5& L3 ® '| K Percent Expressed > NovAl 4 @ .
) 23 A kS > 2 0 Q DCN . .
o E =3 & £& i 3 ] Q0
-l 3 ?4 A £ _,;z 2 ver1 @ ® @ @ * 25 ‘g g crH @
: s 2 3 4 . 2 ® 0 3 B ABCA9Y [ ] .
= ‘ % 3 co{@ © © @ ® 7 S LamA2 | @ o
k4 -~ .
v @ o T aBcat0 @ '3
NEGR1 - @ [ X ]
5 ATXNT{ @ R
2 X SEMA3CH [ ]
e e — " S = CTNNA3A (KX ] o
G ON Y KD D S .
D60 510 1050 510 10545 510 1050 5-0 1050 510 1050 510 <050 510 <050 510 1050 310 K *\z/ @/Gi&/é?\% Q‘Q\ *Q}"\ g = ERBB4 . ‘ ‘
umap_1 © > Q 1 4
. S EL {00 @ ®
S coLsat 4
P Q@'D S O COL8A [ ] [ ]
@ TPRC
D Identity % Q PTPRQ{ @ o L ]
° = € KcTbs{ @ [ ] ®
Number of ﬁ Percent of O N B oD D
transcripts 5 ribosomes F e el FE
1,200,000 N o o oc\_pf’ 4"\& &
N 30 &QD 5&” &9 ~
200000 ! ~ G
8 & i«
E 0 g 20 T ¢
600000 5 .
Identity
300,000 \ii 10
-5
" =7.204
L E CALN1 WBSCR17
-10 -5 -5 0 5 10 L ] 4
umap_1 E 4 3 3 T E )
@ @ LY
-3 wd - v
s |- 3 -
S 2. g g2
Sample x} .
Cell cycle s g 1 g g 1
~ Control_ABD
< i L
° S g % Control_GF i g i i g
° Gom 5° . PCOS_ABD
PCOS_GF :
ﬁ &
-5 -5 Cr C
i - neram e o < &
o . . H P = = T ™ Identity Identity
umap_1 umap_1
CXCL2 NFKBIA
@ : %5 TE
F g i b
. M5901: HALLMARK G2M CHECKPOINT < = 2l8 4
~ ] WP5180: DYRK1A involvement regarding cell proliferation in brain development 2 g g
o) ] WP5402: 10422423 copy number variation 3 22 8,
= ] WP707: DNA damage response @ @ @
5" ] M5893: HALLMARK MITOTIC SPINDLE & a1 &
o ] WP5316: Primary ovarian insufficiency i al g @ g
] M58: PID AR PATHWAY
2 ] WP4536: Genes related to primary cilium development based on CRISPR
g ] hsa04137: Mitophagy - animal
5] ] hsa03013: Nucleocytoplasmic transport
et ] WP4352: Ciliary landscape
o hsa03082: ATP-dependent chromatin remodeling % ol
WP4148: Splicing factor NOVA regulated synaptic proteins Identity Identity Identity
00 05 10 15 20 25 30 35

-log10(P)

WP5420: ADHD and autism ASD linked metabolic pathways and SNP G [ ] TERT
hsa04024: cAMP signaling pathway
M5884: NABA CORE MATRISOME

Preadipocyte 2

hsa04020: Calcium signaling pathway
hsa04724: Glutamatergic synapse

hsa04723: Retrograde endocannabinoid signaling 3
WP5417: Cell lineage map for neuronal differentiation

WP306: Focal adhesion

M5906: HALLMARK ESTROGEN RESPONSE EARLY

WP4223: Ras signaling

'WP4222: Phosphodiesterases in neuronal function

'WP2380: Brain derived neurotrophic factor BDNF signaling pathway
WP4148: Splicing factor NOVA regulated synaptic proteins
'WP4875: Disruption of postsynaptic signaling by CNV

hsa04360: Axon guidance

M100: PID SHP2 PATHWAY

WP4538: Regulatory circuits of the STAT3 signaling pathway
M5945: HALLMARK HEME METABOLISM

M3005: NABA COLLAGENS

M125: PID IGF1 PATHWAY

Expression Level

-log10(P)

8

10

12

Preadipocyte 3

WP477: Cytoplasmic ribosomal proteins %c, N v LY K >
M5890: HALLMARK TNFA SIGNALING VIA NFKB R S o S
WP3888: VEGFA VEGFR2 signaling &Qﬂ &Qﬂ b‘QD < N
M5932: HALLMARK INFLAMMATORY RESPONSE &
WP5115: Network map of SARS CoV 2 signaling pathway <
hsa05417: Lipid and atherosclerosis Identity
M5950: HALLMARK ALLOGRAFT REJECTION

hsa05132: Salmonella infection

hsa04612: Antigen processing and presentation

hsa05167: Kaposi sarcoma-associated herpesvirus infection

M5921: HALLMARK COMPLEMENT

M5913: HALLMARK INTERFERON GAMMA RESPONSE

M5902: HALLMARK APOPTOSIS

hsa05208: Chemical carcinogenesis - reactive oxygen species

hsa04380: Osteoclast differentiation

hsa05418: Fluid shear stress and atherosclerosis

WP231: TNF alpha signaling pathway

M5939: HALLMARK P53 PATHWAY

M186: PID PDGFRB PATHWAY

hsa05022: Pathways of neurodegeneration - multiple diseases

Supplemental Figure S3:

20

40

60
-log10(P)

100

Percent Expressed

.
L ]
® s
@ o
Average Expression
| B

1

o

B

(A) UMAPs of the scRNA-seq data for each individual participant. (B) Dotplot representation of

relative expression of marker genes used to identify each cluster in the SVF-scRNA-seq dataset. (C) Dotplot representation of
relative expression of genes identified by Strieder Barboza et al in each cell clusters. (D) Feature plots showing the number of
transcripts, the percent of ribosome, the cell cycle phase and the grouping (ABD vs GF and CTRL vs PCOS) of each sample.
(E) Violin plots comparing expression level of preadipocyte 1 and 2 marker genes (top) and preadipocyte 3 marker genes
(bottom). (F) Bar plots showing pathways enriched in each preadipocyte populations (preadipocyte compared to all other cell
types) . (G) Violin plot showing expression of TERT gene in each cell cluster.
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Supplemental Figure S4: Gene expression level during 12-days of adipogenic
differentiation of GF-MSC isolated from CTRL-SVF (n=5) and PCOS-SVF (n=5).
The degree of differentiation was measured by Oil Red O in each group after 12
days (D12) and 16 days (D16) of differentiation.
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Supplemental Figure S5: (A) Circle plots of secreted signaling pathways coming from Preadipocyte 1 population
enriched in CTRL and in PCOS group. The colors of the circle specify which cell type receives the signal. (B) Violin plots
comparing the expression level of SLIT2, ROBO1 and ROBO2 in each clusters in ABD and GF depot. Feature plots
showing expression of SLIT2, ROBO1 and ROBO2 in CTRL and PCOS group. (C) Negative control of
immunofluorescence staining of stroma vascular fraction cells and subcutaneous adipose tissue using only 2" antibodies
and hoescht (for SVF) and WGA (for AT). (D) Immunofluorescence staining of ABD subcutaneous adipose tissue staining
using WGA (488) and ROBO1 (647) antibodies. Hoescht was used to stain the nuclei. (E) Immunofluorescence staining of
using ZNF423 (488) and ROBO1 (647) antibodies. Hoescht was used to stain the nuclei. (E) SLIT2 and ROBO1
expression level during 12-days of adipogenic differentiation of ABD-MSC isolated from CTRL-SVF (n=5) and PCOS-SVF

(n=5).
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Supplemental Figure S6: Correlation matrix of relevant clinical parameters including the METS-IR score and cell percentage
estimated by deconvolution analysis in ABD-SAT and GF-SAT in the 32 subjects.
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