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Figure S1. Pseudo-time analysis of ovarian cancers epithelial cells, related to Figure 1

a. Pseudo-time analysis of ovarian cancers epithelial cells inferred by Monocle2. Each data
point corresponds to a single cell. The colors of the data points represent pseudo time. b.
Proportional changes of different tissue types along the ovarian cancer epithelial cell
pseudotime trajectory. ¢. The proportion of ovarian cancer epithelia cell sub cluster on the
pseudo-time trajectory. d. Feature plot displays the weights of module 3 and module 1.
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Figure S2. NMF, GO and Pseudo-time analyses of epithelial subgroup cells from
fallopian tube, related to Figure 2.

a. Dot plot displays the weights of NMF modules within each epithelial subgroup of the
fallopian tube. b. The UMAP plots show fallopian tube epithelial cell, color-coded for the
expression of indicated marker genes. ¢. Expression of CD44 and SRGN proteins in fallopian
tubes. Images from The Human Protein Atlas. d. GO enrichment result of top 100 contribution
genes of 8 gene modules. e. The heatmap shows the differentially enriched GO terms in each
epithelial subgroup of the fallopian tube. f. Mean pathway activity scores of fallopian tubes
epithelial cell sub cluster. g. Position of different epithelial cell sub cluster along the fallopian
tubes epithelial cell pseudotime trajectory.
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Figure S3. Marker and Hallmark analysis of endothelial cell clusters, related to Figure
3.

The UMAP plots of ovarian cancer endothelial cells, color-coded for the expression of
indicated marker genes. b. Bubble plot displays expression patterns of selected genes across
indicated clusters. ¢. Activation of Hallmark pathways (scored per cell by GSVA) in 11
endothelial cell sub clusters. d. Gene expression levels of top-ranking marker genes in different
endothelial cell sub clusters. In this and all further heatmaps depicting marker genes, colors
indicates row-wise scaled gene expression with a mean of 0 and an SD of 1 (Z scores).
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Figure S4. Transcription factor and cox-ph analyses of endothelial cell clusters, related

to Figure 3 and 4:

a. Heatmap of transcription factor (TF) activity in 11 endothelial cell sub clusters. b. Forest
plot of multivariable Cox-PH regression model. Data are represented as Hazard Ratio (HR)
with 95% Confidence Interval (CI).
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Figure S5. Extended ligand-receptor analysis, related to Figure 5

a. EC3_Endo ESMI1 output signal pathway ligand receptor cell communication probability
from EC3_Endo ESMI to epithelial cell sub cluster. b. The signaling role of each epithelial
and endothelial cell cluster in HSPG (top) and TRAIL (bottom) signaling pathway network. c.
The violin diagram shows the ESMI and ANGPT2 expression in different pan-cancer
endothelial cells. d. Expression of TGFB1 and TGFBRI1 proteins in fallopian tubes. Image
from The Human Protein Atlas. e. FTSEC3 output signal pathway intensity. Left side indicates
outgoing signaling patterns, right side represents incoming signaling patterns. Color represents
relative cell communication strength, with darker colors indicating greater intensity.



Table S1  Collected patients single cell RNA sequencing metadata.
Patient_id Stage [ Tissue [Gender| Age [ genotype [histological type| Inclusion criteria hospital [Source |
Single-cell transcriptomics identifies gene expression
Pl Cancer-free Normal Fallopian tube Female 47 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
P2 Cancer-free Normal Fallopian tube Female 35 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
P3 Cancer-free Normal Fallopian tube Female 47 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
P4 Cancer-free Normal Fallopian tube Female 41 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
ps Cancer-free Normal Fallopian tube Female 33 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
ps Cancer-free Normal Fallopian tube Female 33 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
P6 Cancer-free Normal Fallopian tube Female 31 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
P6 Normal Fallopian tube Female 31 Absence normal surgery sample rs-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
P6 Cancer-free Normal Fallopian tube Female 31 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
P7 Cancer-free Normal Fallopian tube Female 46 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
7 Cancer-free Normal Fallopian tube Female 46 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
Single-cell transcriptomics identifies gene expression
P Cancer-free Normal Fallopian tube Female 62 Absence normal surgery sample Cedars-Sinai Medical Center  networks driving differentiation and tumorigenesis in the
human fallopian tube
) A pan-cancer blueprint of the het w
Po jiitel Omentum Female  70-75 wT HGSOC surgery sample University Hospital Leuven pan-cancer lueprint of the helerogeneous timor
microenvironment revealed by single-cell profiling
A . A pan- r bl it of the heterog s tur
) jilte Normal Omentum ~ Female ~ 70-75 WT HGSOC surgery sample University Hospital Leuven [ P O S L e
microenvironment revealed by single-cell profiling
) A pan-cancer blueprint of the het w
Po jiitel Peritoneum Female  70-75 wT HGSOC surgery sample University Hospital Leuven pan-cancer lueprint of the helerogeneous timor
microenvironment revealed by single-cell profiling
. . . A pan- r bl it of the heterog s tur
) jilte Peritoneum Female 7075 WT HGSOC surgery sample University Hospital Leuven [ P O S L e
microenvironment revealed by single-cell profiling
) A pan-cancer blueprint of the het w
Po jiitel Ovarium Female 7075 wT HGSOC surgery sample University Hospital Leuven pan-cancer lueprint of the helerogeneous timor
microenvironment revealed by single-cell profiling
. . . A pan- r bl it of the heterog s tur
P10 VB Peritoneum Female  50-55 WT HGSOC surgery sample University Hospital Leuven [ P O S L e
microenvironment revealed by single-cell profiling
) A pan-cancer blueprint of the het w
P11 VB Peritoneum Female  60-65 BRCA+ HGSOC surgery sample University Hospital Leuven pan-cancer lueprint of the helerogeneous timor
microenvironment revealed by single-cell profiling
. . . A pan- r bl it of the heterog s tur
P12 VB Peritoneum Female  80-85 WT HGSOC+CCC surgery sample University Hospital Leuven e e e
microenvironment revealed by single-cell profiling
) A pan-cancer blueprint of the het w
P13 1A Ovarium Female  60-65 wT HGSOC surgery sample University Hospital Leuven pan-cancer lueprint of the heerogeneous timor
microenvironment revealed by single-cell profiling
. . . A pan- r bl it of the heterog s tur
P13 A Normal Ovarium ~ Female ~ 60-65 WT HGSOC surgery sample University Hospital Leuven [ L AP O S e L e
microenvironment revealed by single-cell profiling
unilateral salpingo-
oophorectomy or BSO, - ; )
P14 Cancer-free Normal Ovarium  Female 55 Absence normal respectively and/or Women's Hospital of Zhejiang - Single-Cell RNA Sequencing Reveals the Tissue
University Architecture in Human High-Grade Serous Ovarian Cancer
hysterectomy because of
benign gynecologie discases
unilateral salpingo-
) oophorectomy or BSO, Women's Hospital of Zhejiang ~ Single-Cell RNA Sequencing Reveals the Tissue
Pis Normal Ovarium ~ Female 47 Absence normal respectively and/or / ) ‘
University Architecture in Human High-Grade Serous Ovarian Cancer
hysterectomy because of
benign gynecologic diseases
unilateral salpingo-
oophorectomy or BSO, - ; )
P16 Cancer-free Normal Ovarium ~ Female 46 Absence normal respectively and/or Women's Hospital of Zhejiang - Single-Cell RNA Sequencing Reveals the Tissue
University Architecture in Human High-Grade Serous Ovarian Cancer
hysterectomy because of
benign gynecologie discases
unilateral salpingo-
) ) oophorectomy or BSO, Women's Hospital of Zhejiang ~ Single-Cell RNA Sequencing Reveals the Tissue
P17 Cancer-free Normal Ovarium ~ Female 51 Absence normal respectively and/or / ) ‘
University Architecture in Human High-Grade Serous Ovarian Cancer
hysterectomy because of
benign gynecologic diseases
unilateral salpingo-
oophorectomy or BSO, - ; )
PIS Cancer-free Normal Ovarium ~ Female 49 Absence normal respectively and/or Women's Hospital of Zhjiang - Single-Cell RNA Sequencing Reveals the Tissue
University Architecture in Human High-Grade Serous Ovarian Cancer
hysterectomy because of
benign gynecologie discases
bilateral salpingo-
oophorectomy . N ) . )
) Women's Hospital of Zhjiang ~ Single-Cell RNA Sequencing Reveals the Tissue
ri + ster + . N 5
L) B S EEt Y BRCSZ HOSOC ) University Architecture in Human High-Grade Serous Ovarian Cancer
comprehensive staging or
debulking
bilateral salpingo-
oophorectomy W .\ . .
‘omen's Hospital of Zhejiang  Single-Cell RNA Sequencing Reveals the Tissue
20 WS CEm e . MEREIC e B University Architecture in Human High-Grade Serous Ovarian Cancer
comprehensive staging or
debulking
bilateral salpingo-
oophorectomy . N ) . )
) Women's Hospital of Zhjiang ~ Single-Cell RNA Sequencing Reveals the Tissue
2l 12 OzEm ey e HGEOL (BSO)hysterectomy University Architecture in Human High-Grade Serous Ovarian Cancer
comprehensive staging or
debulking
bilateral salpingo-
oophorectomy W .\ . .
) ‘omen's Hospital of Zhejiang  Single-Cell RNA Sequencing Reveals the Tissue
P22 12 Ovarium Female 47 wr HGSOC (BSO)hysterectomy + Architecture in Human High-Grade Serous Ovarian Cancer
comprehensive staging or
debulking
bilateral salpingo-
oophorectomy . N ) . )
) Women's Hospital of Zhjiang ~ Single-Cell RNA Sequencing Reveals the Tissue
ri + ster + . N 5
L) 1B S It R HOSOC ) University Architecture in Human High-Grade Serous Ovarian Cancer
comprehensive staging or
debulking
bilateral salpingo-
oophorectomy W .\ . .
‘omen's Hospital of Zhejiang  Single-Cell RNA Sequencing Reveals the Tissue
P24 e Ovarium Female 48 wr HGSOC (BSO)hysterectomy + University Architecture in Human High-Grade Serous Ovarian Cancer
comprehensive staging or
debulking
bilateral salpingo-
oophorectomy . N ) . )
) Women's Hospital of Zhjiang ~ Single-Cell RNA Sequencing Reveals the Tissue
1572 12 OzEm EciCh e HGEOL (BSO)hysterectomy University Architecture in Human High-Grade Serous Ovarian Cancer
comprehensive staging or
debulking
pathologist experienced in N
logical pathol . ) High-grade serous tubo-ovarian cancer refined with single-cell RNA
P26 jilte Omentum Female WT HGsoC fsys,“;f‘;:f‘f:ng:“;"‘iybe University Hospitals Leuven  scquencing: speifc cell subtypes influence survival and dtermine
‘molecular subtype classification
70-79 HGSTOC
pathologist experienced in
-grade serous tubo-ovarian cancer refined with single-cell RNA
. gynaccological pathology P & A ol
P26 e Peritoneum Female wT HGSOC e confmmed o be  University Hospitals Leuven  scquensing: sposific sl subtypes inflance suvival nd dtcmine
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Table S2

GSVA enrichment result
of cancerSEA gene set of
module 1 and module3.

module 1

module 3

Angiogenesis
Apoptosis
Cell Cycle
Differentiation
DNA damage
DNA repair
EMT
Hypoxia
Inflammation
Invasion
Metastasis
Proliferation
Quiescence
Stemness

0.418283882
0.271375825
0.578523842
0.3233917
0.294293984
0.389440533
0.493920241
0.379962105
-0.326905687
0.527789624
0.323202576
0.364169971
-0.245442436
0.389320043

0.503452342
0.529839799
0.308534688
0.518811206
0.508519042
0.417034406
0.339786825
0.536818506
0.696088588
0.305854316

0.53659832
0.440038584
0.685674871
0.433264862
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Table S4 Top 10 DEGs of each FTE cluster.

Ip val |avg log2FC |pct.1 Ipct.2 |p val adj Icluster |gene I
1 0 4.88662983 0.848 0.142 0 FTCEC TFF3+ TFF3
2 0 4.484049045 0.411 0.085 0 FTCEC TFF3+ SCGBID4
3 0 4.420223043 0.915 0.073 0 FTCEC TFF3+ TMEMI190
4 0 4.041499653 0.965 0.284 0 FTCEC TFF3+ TPPP3
5 0 3.595317138 0.96 0.216 0 FTCEC TFF3+ Clorfl94
6 0 3.296124274 0.939 0.178 0 FTCEC TFF3+ FAMI&3A
7 0 3.227884344 0.985 0.689 0 FTCEC TFF3+ CAPS
8 0 3.02763478 0.87 0.132 0 FTCEC TFF3+ AL357093.2
9 0 2.833839245 0.942 0.651 0 FTCEC TFF3+ CETN2
10 0 2.808400722 0.888 0.571 0 FTCEC TFF3+ AGR3
11 0 2.481098871 0.886 0.402 0 FTCEC SOD3+ SOD3
12 0 2.397556316 0.441 0.043 0 FTCEC SOD3+ FGA
13 0 2.137498043 0.818 0.416 0 FTCEC SOD3+ GO0S2
14 0 2.087584951 0.958 0.304 0 FTCEC SOD3+ C20o0rf85
15 0 2.046388699 0.946 0.295 0 FTCEC SOD3+ (C9orf24
16 0 2.022019188 0.824 0.416 0 FTCEC SOD3+ IDl1
17 0 1.963114663 0.902 0.409 0 FTCEC SOD3+ ODF3B
18 0 1.962046109 0.794 0.255 0 FTCEC SOD3+ AKI1
19 0 1.918008185 0.969 0.884 0 FTCEC SOD3+ TUBB4B
1.373481 7.835026
20 80614641 1.881414624 0.678 0.422 96316217 FTCEC _SOD3+ RRAD
e-183 e-179
21 0 4.437025305 0.97 0.277 0 FTPEC CXCR4
22 0 4.156778788 0.845 0.086 0 FTPEC CCL5
23 0 4.018635083 0.969 0.205 0 FTPEC SRGN
24 0 3.436708681 0.869 0.403 0 FTPEC CREM
25 0 3.405777796 0.942 0.769 0 FTPEC BTG1
26 0 3.397541129 0.77 0.084 0 FTPEC RGSI1
1.620563 9.244504
27 45665196 3.357187546 0.534 0.134 23847108 FTPEC CCL4
e-265 e-261
28 0 3.334776614 0.762 0.052 0 FTPEC CD7
29 0 3.198637357 0.827 0.059 0 FTPEC CD52
30 0 3.093385719 0.514 0.038 0 FTPEC KLRBI
31 0 2.602857333 0.994 0.303 0 FTSEC1 GASS5
32 0 2.216783972 0.631 0.219 0 FTSECI1 CXCL1
33 0 2.171665815 0.997 0.354 0 FTSECI SNHG29
34 0 1.872047098 0.997 0.463 0 FTSECI KRT7
35 0 1.823487651 0.878 0.344 0 FTSECI CRYAB
36 0 1.789245454 0.998 0.532 0 FTSEC1 EEF1G
37 0 1.774935879 091 0.485 0 FTSEC1 CXCL2
38 0 1.740572791 1 0.905 0 FTSECI1 RPL17
39 0 1.656773503 0.763 0.092 0 FTSECI H19
40 0 1.620112564 0.998 0.458 0 FTSECI NME2
41 0 1.528489076 0.611 0.068 0 FTSEC2 CYR61
42 0 1.238792091 0.785 0.279 0 FTSEC2 FKBP2
43 0 1.199711892 0.944 0.753 0 FTSEC2 CRISP3
44 0 1.194117348 0.64 0.09 0 FTSEC2 C6orf48
45 0 1.138623618 0.719 0.465 0 FTSEC2 MGST1
46 0 1.083753269 0.79 0.7 0 FTSEC2 HNRNPH1
47 0 1.045405058 0.627 0.068 0 FTSEC2 C8orf59



5.493907
48 48800114

e-38
49 0
50 0
51 0
52 0
53 0
54 0
55 0
56 0
57 0
58 0
59 0
60 0
61 0
62 0
3.737520
63 161478e-
268
5.694722
64 40587009
e-246
65 0
66 0
67 0
1.842286
68 70729272
e-214
1.607673
69 04126771
e-279

70 0

1.012509566

0.942999817
0.911760495
3.949494162
2.358395241
2.319363901
2.208513863
2.206467497
2.100708001
1.957807191
1.913938617
1.903210971
1.879191553
3.606270099
3.183844574

3.129257017

3.109486073
2.950939959
2.709824813
2.610869614

2.601800111

2.543439697

2.522325397

0.996

0.998
0.733
0.983
0.778
0.97
0.904
0.97
0.983
0.951
0.973
0.9
0.949
0.821
0.777

0.738

0.831
0.784
0.469
0.713

0.423

0.552

0.773

3.133999
0.98 52653025
e-33
0.984 0
0.145 0
0.232 0
0.177 0
0.413 0
0.073 0
0.492 0
0.851 0
0.324 0
0.795 0
0.271 0
0.295 0
0.312 0
0.253 0
2.132068
0.366 37611513
e-263
3.248554
0.477 39642859
e-241
0.25 0
0.085 0
0.171 0
1.050932
0.116 45217513
e-209
9.170970
0.158 86391167
e-275
0.282 0

FTSEC2

FTSEC2
FTSEC2
FTSEC3
FTSEC3
FTSEC3
FTSEC3
FTSEC3
FTSEC3
FTSEC3
FTSEC3
FTSEC3
FTSEC3
FTSEC4
FTSEC4

FTSEC4

FTSEC4
FTSEC4
FTSEC4
FTSEC4

FTSEC4

FTSEC4

FTSEC4

RPL31

RPL27A
MINOSI
OVGP1
SERPINA3
SPARCLI1
PKHDILI1
USP53
HSP90B1
EPB41L2
HSPAS5
CPM

PGR
Cl1lorf96
TPM2

ACTA2

TAGLN
IGFBP5
SFRP4
DCN

DES

PTGDS

MGP



Table S7 Progeny pathway gene score in each FTE cluster.

FICEC SOD3+ |[FTCEC TFF3+ |[FTPEC FTSEC1 FTSEC2 FTSEC4
Androgen 0.402 -0.260 -0.687 0.015 0.123 0.624
EGFR —0.346i 0.016 0.468 0.308 -0.309 0.244
Estrogen -0.579 0.368 0.693 -0.235 0.656 0.903
Hypoxia -0.082 0.382 0.076 -0.504 -0.489 0.363 0.135
JAK-STAT -0.171 -0.425 -0.369 -0.198 -0.376 0.014 -0.105
MAPK -0.525 -0.338 0.320 0.081 -0.137 0.071
0.514 0.248 0.897 0.198 0.972 0.919
0.641 -0.287 0.936 0311 0.447 0.940
PI3K -0.531 -0.020 1.161 0.572 0.219 -0.277 -0.419
TGFb 0.279 -0.540 -0.095 -0.458 0.063 1.007
TNFa 0.440 -0.600 0.134 0.900 0.181 0.833 0.832
0.860 0.159 -0.001 0.233
-0.381 0.274 0217 -0.204 -0.657
0.122 -0.556 -0.483] -0.499] -0.320




Table S8

GO enrichment result of pseudo-time variable gene cluster 4.
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Table S12 Univariable cox-ph regression analysis

beta | HR (95% CI for HR) |wald.test| p.value
Fraction Genome Altered -0.29 0.75 (0.38-1.5) 0.7 0.4
Neoplasm Histologic Grade 0.28 1.3 (0.92-1.9) 2.3 0.13
Mutation Count -0.011 0.99 (0.98-1) 11 0.00077
Platinum Status -1.4 0.25 (0.18-0.35) 72 1.8E-17
TMB (nonsynonymous) -0.33 0.72 (0.6-0.87) 11 0.00071
Tumor Stage 2009 0.25 1.3 (1.1-1.5) 10 0.0015
EC3 Endo ESMI1 0.47 1.6 (1.1-2.4) 5.2 0.022




Table S13 qPCR primers

Gene-oligo name sequences 5'-3'
ESM1-forward ACTTGCTACCGCACAGTCTCAG
ESM1-reverse AATCCATCCCGAAGGTGCCGTA
ACTIN-forward GAGCTACGAGCTGCCTGACG
ACTIN-reverse GTAGTTTCGTGGATGCCACAG




Table S14 CRISPR gRNA and ICE analysis primers

CRISPR gRNA Spacer sequences without PAM
TGFBI1 GGCACCTCCCCCTGGCTCGG
TGFBR1 TTGACTTAATTCCTCGAGAT
LAMA4 TGACATTGAAGGGAGCTCAG

ICE primers Primer sequences (5'-3")

TGFBI1 forward
TGFBI reverse
TGFBR1 forward
TGFBRI reverse
LAMA4 forward
LAMAA4 reverse

TTCGCTATCTCCTCCTCTCCAAGAC
TCCAAGCCTCCCCTCCACCACTG
AACCTGGGTCCAAATGTTGCTAC
AACAGACCTCAGAGGAAGTCCAC
AGAGTCTAGCGGATGAACTCAGAG
ACTCTCCCTTACTCTCGCACTTTC
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