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Supplementary Figure S1. Analysis of all SNVs from one of the HGSC samples analyzed with VEP (Variant Effect Predictor)
which predicts the functional effects of genomic variants. A. Distribution of all predicted functional consequences of the
SNVs found in pie format. B. Same variants in table format to report all SNVs numbers (some SNVs may be in several
categories).
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Supplementary Figure S2. Analysis of all GNOMAD WES population SNVs with VEP. A. Distribution of all predicted
functional consequences of SNVs in pie format. B. Same data in table format to report all SNVs numbers by their

downstream effects.
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Supplementary Table S$1: Pathway analysis of genes including 16,636 variants. Pathway enrichment analysis were
performed with clusterProfiler, R package, which interrogates KEGG database. Represented are significant pathways with
their 1D, description, p-value and adjusted p-value for multiple comparisons.
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Supplementary Figure S3. Significant pathways ‘Protein digestion and absorption” and ‘Phosphatidylinositol signaling
system’ from KEGG database (adjusted p-value for multiple comparisons: <0.001)(printed with copyright permission of
KEGG).
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Supplementary Figure S4. Validation analysis in RNA-seq data.

Logistic regression

Variation analysis with VEP in RNA-seq data. Of the initial more than 3 million SNVs found in all HGSC samples, over
1.2 million were also present in WES VEP analysis. Out of the initial 16,631 selected SNVs, associated with HGSC in the
WES VEP analysis, 6,296 SNVs were also present in RNA-seq VEP analysis (Fig. 1). Unrelated controls consisted in 12
RNA-seq samples from the distal part of the Fallopian tube (fimbria) from patients with no disease and no family history

of ovarian cancer. It resulted in 532 SNVs associated with HGSC (p-value < 0.05).

Variation analysis with superFreq in RNA-seq data. Of the initial more than 57 thousand SNVs found in all HGSC samples
after quality filters, 59 were also present in WES superFreq analysis (Fig. 1). None of these SNVs passed the cut-off after the

initial univariate logistic analysis.
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Supplementary Table S2: Pathway analysis of genes including 532 variants. Pathway enrichment analysis were performed
with clusterProfiler, R package, which interrogates KEGG database. Represented are significant pathways with their ID,
description, p-value and adjusted p-value for multiple comparisons.

1D Description pvalue  p.adjust Symbol
hsa04068 FoxO signaling pathway <0.001 0.013  INSR/TGFB3/HOMER2/FBX032/PIK3R1/MDM2/GRB2/RAF1/FOXO3/ATM/MAPK10/USP7
hsa04912 GnRH signaling pathway <0.001 0.013 CALM2/CALML4/GRB2/ADCY8/RAF1/MAP3K1/PLCB1/PLA2G4A/MAPK10/ADCY4
hsa04218 Cellular senescence <0.001 0.013  HLA-F/CALM2/TGFB3/CDK1/PIK3R1/MRE 11/MDM2/CALML4/RAF1/FOXO3/NFATC2/ATM/HLA-A
hsa04072 Phospholipase D signaling pathway <0.001 0.023  INSR/RALGDS/PIK3R1/FYN/GRB2/ADCY8/RAF1/PLCB1/CYTH1/PLPP2/PLA2G4A/ADCY4
hsa04015 Rap1 signaling pathway 0.001 0.045 INSR/CALM2/MAGI1/RALGDS/PIK3R1/CALML4/FARP2/ADCY8/RAF1/DOCK4/PLCB1/ANGPT2/FLT4/ADCY4
hsa04660 T cell receptor signaling pathway 0.001 0.049  PIK3R1/FYN/GRB2/RAF1/NFATC2/MAPK10/TEC/CD4/RASGRP1
hsa05210 Colorectal cancer 0.001 0.049  BAK1/RALGDS/TGFB3/PIK3R1/GRB2/RAF1/MAPK10/MSH3
hsa05163 Human cytomegalovirus infection 0.002 0.049  HLA-F/CALM2/BAK1/PIK3R1/MDM2/CALML4/GRB2/ADCY8/RAF1/NFATC2/PLCB1/CASP8/ADCY4/HLA-A
hsa05203 Viral carcinogenesis 0.002 0.049  HLA-F/BAK1/PSMC1/CDK1/PIK3R1/MDM2/GSN/SND1/GRB2/CASP8/USP7/KAT2B/HLA-A
hsa05205 Proteoglycans in cancer 0.002 0.049  ANKS3/EIF4B/ESR1/IQGAP1/WNT5B/ERBB4/PIK3R1/MDM2/PPP1R12B/GRB2/RAF1/EZR/IGPC1
hsa01524 Platinum drug resistance 0.002 0.049  BAK1/PIK3R1/MDM2/REV3L/ATMWCASP8/MSH3
hsa04915 Estrogen signaling pathway 0.002 0.049 CALMZ2/ESR1/PIK3R1/CALML4/GRB2/ADCY8/RAF1/FKBP5/PLCB1/ADCY4
hsa05170 Human immunodeficiency virus 1 infection 0.003 0.049  HLA-F/CALM2/BAK1/CDK1/PIK3R1/CALML4/RAF1/NFATC2/ATM/CASP8/MAPK10/CD4/HLA-A
hsa05214 Glioma 0.003 0.049 CALM2/BAK1/PIK3R1/MDM2/CALML4/GRB2/RAF1
hsa04935 Growth hormone synthesis, secretion and action 0.003 0.049  PIK3R1/GRB2/ADCY8/RAF1/MAP3K1/PLCB1/GHR/MAPK10/ADCY4
hsa01522 Endocrine resistance 0.003 0.049  ESR1/PIK3R1/MDM2/GRB2/ADCY8/RAF1/MAPK10/ADCY4
hsa04750 Inflammatory mediator regulation of TRP channels ~ 0.003 0.049  CALM2/PIK3R1/CALML4/ADCY8/PLCB1/PLA2G4A/MAPK10/ADCY4

hsa05231 Choline metabolism in cancer 0.003 0.049  CHPT1/RALGDS/PIK3R1/GRB2/RAF1/PLPP2/PLA2G4A/MAPK 10/
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Supplementary Figure S5. Significant pathway ‘FoxO signaling pathway’ and ‘GnRH signaling pathway’ from KEGG
database (adjusted p-value for multiple comparisons: 0.013)(printed with copyright permission of KEGG).
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VEP analysis of RNA-seq (TCGA)
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@ non_coding_transcript_ex
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Supplementary Figure S6. Analysis of all SNVs from all TCGA HGSC RNA-seq dataset analyzed with VEP. A. Distribution
of all predicted functional consequences of the SNVs found in a pie format. B. Of the initial almost 4.5 million SNVs found
in all TCGA HGSC samples, over 1.4 million were also present in WES VEP analysis (and not in the gnomAD database, Fig.
1). Also, out of the initial 16,631 selected SNVs, associated with HGSC in the WES VEP analysis, 8,427 SNVs were also
present in TCGA RNA-seq VEP analysis. Unfortunately, there are no normal samples that were sequenced in TCGA to use
as controls.
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Supplementary Figure S7. Validation of WES DNA SNV prediction model of HGSC performed in RNA-seq samples with
machine learning analytical platform.

A. Model with all SNV associated with HGSC (N=16,631). The superior panel shows the confusion matrix representing the
observed versus the predicted values. The inferior panel is an ROC graphic: true positives in the x axis, false positives in the
y axis, and AUC results. Train B: results of baseline training; Test B: results of baseline testing. B. Model resulting from
the multivariate analysis with lasso (N=49). Superior and inferior panels are as before. C. Model with Ul RNA-seq SNVs
(N=20). Superior panel is as before. Inferior panel represents the ROC graphic including models accounting for weights of
the outcome: 1) Train W: results of weighted model training; Test W: results of weighted model testing; 2) Train R: results
of unbalanced (or re-sampling) model training; Test R: results of re-sampling model testing. D. Model with TCGA RNA-
seq SNVs (N=18). Superior panel is as before. Inferior panel represents the ROC graphic including models accounting for
weights of the outcome: Train R: results of unbalanced (or re-sampling) model training; Test R: results of re-sampling
model testing.
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Supplementary Figure S8. Validation of WES DNA CNV analysis performed in RNA-seq samples.

A. Manhattan plot representations of all 558 CNV significant in the WES and assessed in the RN A-seq experiment. The
red lines represent x2 copies (or more than diploid) and 0.5 copies (or less than heterozygous). There are specific gains and
losses in some chromosomes: gains in 1,2,10,11,12,15,16,17, and 19; losses in 3,4,5,6,7,8,9,20,21,22, and X.

B. Validation of the DNA lasso prediction model in RNA-seq data (Fig. 6C), with a fair performance of an AUC of 66%: for
a sensitivity of 85% the accuracy was 89% and PPV of 92%.

C. CNV lasso prediction regression analysis performed in RN A-seq samples, not using the lasso model from DNA
analysis. ROC curve of this prediction model with 2 genes with CNV: AUC of 100%, (95% CI:100,100). These two CNV,
CNTN4-AS1 and ENST00000565823 are protective for HGSC.

D. Logistic regression analysis including the significant 558 CNV in the WES analysis. This analysis was done independently
of the WES DNA model. One gene increased the risk, KRT14, the other one decreased, DENND1C.
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Supplementary Figure S9. Validation of WES DNA CNV analysis performed in TCGA RNA-seq samples.

A. Manhattan plot representations of 162 CNV present in TCGA CGH database, out of the 558 significant CNV in the WES
DNA analysis. The red lines represent p-value <0.05. 148 were significant out of 162. B. Validation of the DNA lasso
prediction model in TCGA RNA-seq data. The WES DNA model was re-done with the 162 genes present in the CGH array
TCGA database. The table is the model in WES DNA, that had an AUC of 80% (95% CI 74%, 86%), lower than the full model
with 588 genes (87% in Fig. 6). The ROC represents the validation in TCGA dataset with an AUC of 50%, for a sensitivity of
85%, accuracy of 51% and PPV of 51%.
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Structural Variant (SV) type Numb
AS (alternative splicing) -- spliced contig alignment where both junctions are
known reference exon boundaries, but spliced reads across these boundaries 170
have not previously been observed.
DEL (deletion) -- aligned section of contig that does not contain part of the 126
reference sequence.
EE (extended exon) -- contig alignment extends past an exon boundary. 134
FUS (fusion) -- contig involving hard-clipping (one part of the contig aligns to
one part of the genome, and the other part aligns elsewhere). Fusions require 480
at least one gene to be involved in all cryptic variants.
IGR (intragenic rearrangement) -- hard clipped contig where both parts align 135
within the same gene(s).
INS (insertion) -- aligned section of the contig that is not in the reference. This 208
could be a tandem duplication, but is not annotated as such yet
NE (novel exon) -- an aligned block that does not cross any existing exons. 2164
May be intronic or intergenic.
NEJ (novel exon junction) -- spliced contig where neither junction boundary 1046
matches the reference.
PNJ (partial novel junction) -- spliced contig where one junction matches a

EAd 88
known boundary (the other side is unknown).
RI (retained intron) -- a contig block that spans a whole intron. 436
UN (unknown) -- by default, all soft-clipped contigs are classified as unknown 4462

at the moment. These variants need to be better annotated.

Supplementary Figure 510. Univariate analysis of all SV for cases vs controls (package edgeR). A. Out of 32,156 SVs, 6,003
were below the cut-off in multiple univariate analyses (at p<0.001). 75 of them were decreased in HGSC and 5,928 were
increased. B. The table details the type and number of SV that were significant.
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+ RI ZIC4 1.54 0.011* 1.17,2.36
strand SV type genes OR p-value 95% CI
PNJ  IGF2|IGF2-AS|INS-IGF2  1.96 0.047* 1.20, 5.39
PNJ SLCO1A2 243 0.302 0.78, 85.11
PNJ KCNK9 1.67 0.106 1.03,4.11
strand SV type genes OR p-value  95% CI
- UN NXPH4 1.38 0.212 0.95,3.13
+ UN  ADAMS6|LINC00221 1.52 0.045* 1.08, 2.62

Supplementary Figure S11. Multivariate analysis of all SV for cases vs controls. A. Multivariate analysis with all 6,003
selected SV in multiple univariate analyses. B. Multivariate analysis with only novel exon (NE) selected SV in univariate
analyses. C. Multivariate analysis with only retained intron (RI) selected SV in univariate analyses. D. Multivariate
analysis with only partial novel junction (PNJ) selected SV in univariate analyses. E. Multivariate analysis with only

unknown (UN) selected SV in univariate analyses.

SV: structural variant. NE: novel exon -- an aligned block that does not cross any existing exons. May be intronic or
intergenic. RI: retained intron -- a contig block that spans a whole intron. PNJ: partial novel junction -- spliced contig where
one junction matches a known boundary (the other side is unknown). UN: unknown -- by default, all soft-clipped contigs
are classified as unknown at the moment. * Significant at a p-value < 0.05.
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Supplementary Figure S12. Multivariate Lasso prediction model of HGSC with SVs. 22 SV were initially selected in
ANOVA univariate analyses with cross-validation out of the total 32,156 SVs. A. The lasso multivariate prediction analysis
identified 17 SV that predicted HGSC with an AUC of 73%. B. Prediction model with performance by AUC of 0.73 (95% CI:

69%-77%).
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Supplementary Figure S13. Validation of structural variation (SV) between HGSC samples and tubal controls in TCGA
dataset. Analysis performed with MINTIE. Controls were taken from same tubal RNA-seq experiments used for the Ul
dataset. A. All SV for each individual case (371), each one compared to controls (12). 3,429 SVs out of 6,003 selected in the
Ul analysis, were also present in TCGA dataset. 3,353 of those were significant when compared with controls in the MINTIE
analysis, with a FDR <0.05 and log?2 fold change >2. B. Selected SV are represented in a Manhattan plot. C. Multivariate
analysis with all SV significant in the UI multivariate analysis: 2 SV were independently significant.
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Supplementary Figure S14. Validation of multivariate lasso prediction analysis of structural variation (SV). A. Original
lasso prediction model of HGSC with final 17 SV included in the model. B. Ul lasso prediction model of the 3,429 SVs (out
of 6,003) that were selected and present in TCGA database. The prediction model was comprised of 212 SVs for an AUC of
71%. C. Validation of the UI multivariate analysis in TCGA dataset, with a good performance of an AUC of 74%, accuracy
of 63%, sensitivity of 85%, and PPV of 73%.



