Supplementary Table 1: Gene Ontology enrichment analysis of co differentially expressed genes in Poly(ADP-ribose) polymerase inhibitors-treated

ovarian cancer cells following 6-month exposure

ONTO o . . . Enrichme
Description GeneRatio  BgRatio  pvalue  p.adjust qvalue genelD Count bgCount groupl
LOGY ntScore
columnar/cuboidal EMXI, AGR2,
GO:00 o 5.35543 0.00043 0.0003 0.054347 mergel
BP epithelial cell 0.15151515 92/18800 TP63, FASN, 5 92 -
02065 i . E-07 8609 43875 83 down
differentiation CDH?2
GO:00 glandular epithelial 2.33815 0.00095 0.0007 AGRZ2, TP63, 0.074074 mergel
BP ) . 0.12121212  54/18800 4 54
02067 cell differentiation E-06 7471 50668  FASN, CDH?2 07 down
intracellular estrogen
GO:00 ) ) 0.00011 0.03139 0.0246 ESRI, 0.055555  mergel
BP receptor signaling 0.09090909 54/18800 3 54 -
30520 4985 082 10758  PARPI, TP63 56 down
pathway
GO:00 radial glial cell 0.00019 0.03742  0.0293 0.166666 mergel
BP ) . 0.06060606 12/18800 EMXI, CDH2 2 12
60019 differentiation 5047 3326 40311 67 down
. : KRT5,
GO:00 intermediate filament 0.00022 0.03742  0.0293 0.044117 mergel
BP o 0.09090909 68/18800 KRTi17, 3 68 -
45109 organization 847 3326 40311 65 down
KRTI14
GO:00 epithelial cell 203/1880 0.00042 0.03759 0.0294  ESRI, TP63, 0.019704 mergel
BP 0.12121212 4 203
020064 development 0 2539 1726 72338  FASN, CDH2 43 down
GO:00 female genitalia 0.00044 0.03759 0.0294 0.111111  mergel
BP 0.06060606 18/18800 ESRI, TP63 2 18
30540 development 9184 1726 72338 11 down
intermediate filament KRT35,
GO:00 0.00048 0.03759 0.0294 0.034090 mergel
BP cytoskeleton 0.09090909 88/18800 KRTi17, 3 88 -
45104 o 8459 1726 72338 91 down
organization KRTI4
GO:00 mammary gland 0.00050 0.03759 0.0294 0.105263  mergel
BP 0.06060606 19/18800 ESRI, FOXBI 2 19
60749 alveolus development 1479 1726 72338 16 down
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BP, biological preocess; CC, cellular component; MF, molecular function; Mergel up, DEGs that are up-regulated in both SKOV3 Nira 6M and SKOV3 Ola_6M;
mergel down, DEGs that are down-regulated in both SKOV3 Nira 6M and SKOV3 Ola_6M; merge2 up, DEGs that are up-regulated in both OVCARS Nira 6M
and OVCARS Ola 6M



Supplementary Table 2: Biological process enrichment analysis of co- differentially expressed genes in Poly(ADP-ribose) polymerase
inhibitors-treated ovarian cancer cells

term observed gene background i false matching proteins in your
ID L strength signal . group
description count gene count discovery rate network (labels)
KRTi4, KRTS5, EMXI, EPASI,
GO:0030  Epithelial cell TP63, CDH2, PDPN, FASN,
. . 14 617 0.89 0.93 3.38E-05 22up&75down
855 differentiation KRTI17, ACTLS, FOXBI,
WNT5B, AGR2, ESR1
KRTi4, KRTS, EMXI, EPASI,
GO:0060 Epithelium TP63, CDH2, PDPN, FASN,
16 1069 0.71 0.68 0.00033 22up&75down
429 development KRTI17, ACTLS, CA9, AREG,
FOXBI, WNT5B, AGR2, ESRI
KRTi4, MEST, KRT5, EMXI,
) EPASI, TP63, CDH2, PDPN,
GO:0009 Tissue
18 1723 0.56 0.45 0.0054 FASN, KRT17, RBP4, ACTLS,  22up&75down
888 development
CA9, AREG, FOXBI, WNT5B,
AGR2, ESRI
KRTi4, MEST, KRT5, EMXI,
CDKN2C, RPS6KA6, EPAS],
TP63, CDH6, CDHZ2, PDPN,
GO-0048 Anatomical IGFBP7, UCN, TNFRSF11B,
8'56 structure 32 5117 0.33 0.35 0.0055 CLEC4E, UGTI A6, FASN, 22up&75down
development KRTI7, EID2B, PARP1,

LDOCI, RBP4, ACTLS, CA9,
AREG, FOXBI, WNTSB, AGR?,
ESRI, SYBU, MME, CPAMDS



GO:0032  Developmenta

KRTI4, MEST, KRTS, EMXI,
CDKN2C, RPS6KAG6, EPASI,
TP63, CDH6, CDH2, PDPN,
IGFBP7, UCN, TNFRSF11B,

CLEC4E, UGTIA6, FASN,
33 5657 0.3 0.31 0.0132 22up&75down
502 1 process KRTI7, EID2B, PARPI,
LDOCI, RBP4, ACTLS, CA9,
ADGRG2, AREG, FOXBI,
WNT5B, AGR2, ESRI, SYBU,
MME, CPAMDS
Columnar/cub
GO:0002  oidal epithelial EMXI, TP63, CDHZ2, FASN,
5 105 1.22 0.43 0.0424 22up&75down
065 cell AGR2
differentiation
GO:0002  Epithelial cell EPASI, TP63, CDH2, FASN,
6 190 1.04 0.4 0.0471 22up&75down
064 development WNT5B, ESRI
EPCAM, CDH3, OLRI, BMP35,
GO:0098 Cell-cell
. 8 542 0.95 0.44 0.0408 PSG35, PSG2, PECAMI, 44up&21down
609 adhesion
PCDHGBS5

22up&75down, Persistently 22 up-regulated and 75 down-regulated differentially expressed genes (DEGs) following continuous exposure to olaparib and niraparib
for 2, 3, or 6 months; 44up&21down, 44 specifically up-regulated and 21 down-regulated DEGs following 6-month exposure to olaparib and niraparib.



Supplementary Table 3: Results of the proportional hazards (PH) assumption test for the multivariable Cox model of CPAMDS and EGR1

Index Overall survival Progression-free survival

chisq df p chisq df p

Aage 47937 1 0.029 2.60E+00 1 0.1069
Stage.status 9.5507 4 0.049 2.77E+00 2 0.2505
Drug treatment 253412 1 4.80E-07  3.92E-07 1 0.9995
BRCAmut.status  0.252 1 0.616 3.32E+00 1 0.0686
6 6
1 1
1 1

Grade 19.0764 0.004 9.80E+00 0.1334
CPAMDS 0.0787 0.779 1.12E+00 0.2893
EGRI 4.2036 0.04 1.76E+00 0.1845
Global 73.1423 15 1.20E-09  2.86E+01 13 0.0076

Supplementary Table 4: Association of CPAMDS and EGR1 with survival upon stratification by BRCA1/2 mutation status
exp(coef) lower.95 upper.95 p
CPAMDS8hig BRCAwt 0.5439  0.13356  2.215

CPAMDSlow BRCAmut 03173  0.04447  2.264 0.1
CPAMDSlow BRCAwt  0.3968  0.09694  1.624
EGR1hig BRCAwt 1261 025061  2.51

EGR1low BRCAmut 2.608 003962  3.711 0.3

EGR1low BRCAwt 1.678 0.18691 1.9




Supplementary Table 5: Top 10 biological process enrichment analysis of CPAMDS, DAPP] and EGR1

. background i false matching proteins in your
ID term description strength signal . group
gene count discovery rate network (labels)
Collagen-containi MYOC, P3H2, COL26Al, ) )
G0:006202 CPAMDS biologic
ng extracellular 407 1.21 1.07 0.00032 FBNI, ADAMTSIA, COL23Al,
3 . al process
matrix COL25A1
) P3H2, COL26A1, FBNI, . .
GO:000578 Endoplasmic CPAMDS biologic
. 312 1.26 1.02 0.00076 ADAMTSILA, COL23Al,
8 reticulum lumen al process
COL25A1
Fc-epsilon ) )
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Supplementary Table 6: Spearman correlation of CPAMDS and EGR1 expression with classical poly(ADP-ribose) polymerase inhibitors resistance

gene signatures
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Supplementary Fig. 1. Overview of transcriptome sequencing data following

treatment with Olaparib and Niraparib for different durations
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A-D) Total reads (A), GC content (B), Q20 value (C), and Q30 value (D) for each sample

before and after filtering with fastp software.

E) Box plot displaying the range and median values of log2-transformed TPM for all genes

across the30samples.

F) Distribution of 30 samples based on principal component analysis (PCA), showing

separation along principal components 1 (PC1) and 2 (PC2).



G) Heatmap of gene expression profiles and hierarchical clustering of the 30 sequenced

samples.

GC, Guanine and Cytosine content; Q20, Proportion of bases with a quality score greater than
20; Q30, Proportion of bases with a quality score greater than 30; TPM, Transcripts Per
Million; OVCARS_parent, Parental OVCARS cells cultured without drugs;

OVCARS8 Nira 3M/OVCARS8 Nira 6M, OVCARS cells treated with Niraparib for 3 or 6
months; OVCARS Ola_6M, OVCARS cells treated with Olaparib for 6 months;

SKOV3 parent, Parental SKOV3 cells cultured without drugs;

SKOV3 Nira 2M/SKOV3 Nira 3M/SKOV3 Nira 6M, SKOV3 cells treated with Niraparib
for 2, 3, or 6 months; SKOV3 Ola 3M/SKOV3 Ola 6M, SKOV3 cells treated with Olaparib

for 3 or 6 months.
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Supplementary Fig. 2. Changes in the sensitivity of high-grade serous ovarian cancer

cells to Niraparib after long-term culture

A-D) Concentration-response curves of cell viability for SKOV3 and OVCARS cells after 2
months of maintenance culture with Niraparib (1, 10, 100, 500, 1000) treatment for 48 h (A,

B) and 72 h (C, D).

E-H) Concentration-response curves of cell viability after 3 months of maintenance culture

with Niraparib treatment for 48 h (E, F) and 72 h (G, H).

I-L) Concentration-response curves of cell viability after 6 months of maintenance culture

with Niraparib treatment for 48 h (I, J) and 72 h (K, L).
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Supplementary Fig. 3. Altered sensitivity of high-grade serous ovarian cancer cells to

Olaparib following long-term culture.

A-D) Dose-response curves of cell viability for SKOV3 and OVCARS cells treated with

Olaparib (1-1000 uM) for 48 h (A, B) or 72 h (C, D) after 2 months of maintenance culture.

E-H) Dose-response curves after 3 months of maintenance culture, with Olaparib treatment

for 48 h (E, F) or 72 h (G, H).

I-L) Dose-response curves after 6 months of maintenance culture, with Olaparib treatment for

48 h (I, J)or 72 h (K, L).
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Supplementary Fig. 4. Dynamic expression profiles of 20 significantly altered



significantly differentially expressed genes (DEGs) in Niraparib- or Olaparib- treated

ovarian cancer cells

A-B) Heatmaps showing expression patterns of 20 DEGs in SKOV3 cells after 0, 2, 3, and 6

months of exposure to niraparib (A) and olaparib (B)

C-D) Expression heatmaps of 20 DEGs in OVCARS cells treated with niraparib (C) and

olaparib (D) for the different durations.

E) Time-course curves depicting the average expression trends of the 20 DEGs across 0-, 2-,

3-, and 6-month treatments.
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Supplementary Fig. 5. Disease-free survival (DFS) prognostic analysis of 20

A-Q) Kaplan-Meier survival curves based on DFS for the following DEGs: CPAMDS (A),
DAPPI (B), DCXR (C), DNAH11 (D), EGRI (E), EPASI (F), FAMSIA (G), FASN (H),

GREMI (1), IGFBP7 (J), KCTD5 (K), MME (L), RNF43 (M), SMARCAI (N), UCAI (O),



PARPI (P), WNTSB (Q).
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Supplementary Fig. 6. Stratified Cox survival analysis of CPAMDS and EGRI.

A-E) Kaplan—Meier survival curves stratified by expression levels of CPAMDS (high/low)
and EGRI (high/low) according to different grades (G2, G3; A), stages (stage I/11, stage I11/IV;
B), prior chemotherapy or targeted therapy (treated, untreated; C), and age groups (<35,

35-64, >64 years; D).
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Supplementary Fig. 7. Analysis of closely related genes and enriched signaling

pathways of prognostic genes after long-term Olaparib and Niraparib treatment based

on the string database

A-C) Genes closely related to CPAMDS (A), DAPP1 (B), and EGR/ (C) and their top 10

significantly enriched biological processes (BP).
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Supplementary Fig. 8. Potential interactions between CPAMDS, EGR1 and 52

validated PARPi resistance genes





