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Materials and Methods 
Reagents
Reagents were obtained as indicated in Supplementary Table 1. 

Proteomic analysis 
Global quantitative proteomic profiling was performed as previously described in McGehee et al.1 Briefly, proteins were extracted from PEO1 parental cells or PARPi resistant ABTR clones, digested with trypsin, and analyzed by high-resolution LC-MS/MS on a high-resolution Orbitrap mass spectrometer using tandem mass tag (TMT) labeling for multiplexed quantitation. Raw spectra were processed using Proteome Discoverer 2.5 (Thermo) for peptide identification and quantification. Protein abundance was normalized across samples to enable differential expression analysis. The processed data were used for gene set enrichment analysis (GSEA) and generation of the heatmaps presented in this study.

Bioinformatic analyses
R studio was used for analysis and plotting of global proteomics, transcriptomics and drug sensitivity data. RNAseq expression profiles and drug sensitivity data for olaparib and rucaparib on ovarian cancer cell lines were retrieved from Cancer Cell Line Encyclopedia (CCLE) and Genomics of Drug Sensitivity (GDS), respectively. Figures were generated using ComplexHeatmap2, circlize3, and ggplot2. fgsea (https://www.biorxiv.org/content/10.1101/060012v3) was used for GSEA enrichment analysis.

PDX growth analysis 
Linear mixed effects modeling, performed in the SAS PROC MIXED procedure, was used to assess changes in relative PDX tumor size.4 Tumor area on the natural log scale (relative to time 0) was compared between treatments using a growth model framework. Fixed effects included time, treatment arm, and the time-by-treatment arm interaction. Higher order polynomial terms were added based on residual plots and goodness of fit statistics. PH039S: quadratic time effect; PH039R: quadratic time, quadratic time-by-treatment interaction, and cubic time effects (Figures 6a and 6g); PH039R, PH039S, PH077S: quadratic time effect (Figures 6j, 6l, Supplementary Figs. 6d and 6e) centered for hypothesis testing. Because of occasional differences in measurement intervals, a spatial power correlation structure, which assumes any two observations from the same mouse are correlated and that this correlation decreases exponentially with time between the observations, was specified in the REPEATED statement. Results were plotted as mean and 95% confidence for each treatment group. Two degree-of-freedom comparisons were performed to test for coincident curves, i.e., to assess simultaneous difference in slope and intercept between treatment trajectories. Mouse overall survival, defined as the time from treatment initiation (Day 0) to animal death or unplanned euthanasia, is shown via Kaplan Meier curves. Cox proportional hazards regression models were used to estimate hazard ratio (HR) and p value. 















Supplementary Fig. 1.
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Supplementary Fig. 1. (Related to Fig. 1). a, b Flow cytometric quantification of PEO1 (a) or COV362 (b) cells staining positive for Annexin V after treatment with 2 µM olaparib for up to nine days. Error bars represent ± SEM from three independent experiments. * indicates p < 0.05 by one-way ANOVA with Dunnett’s multiple comparisons test. c Following treatment of COV362 cells with paclitaxel (Taxol) or olaparib, multinucleated cells were visualized by phalloidin and Hoechst 33258 co-staining. d Multinucleated COV362 cells were quantified in 100 cells after 6 days of olaparib treatment, as determined from immunofluorescence in c. Error bars, ± SEM of 3 or more independent experiments *** indicates p < 0.001 by unpaired 2-sided t-test. e Following treatment of COV362 cells with paclitaxel or olaparib, multinucleated cells were visualized by phalloidin and Hoechst 33258 co-staining. f Cytochemical staining of senescence-associated b-galactosidase activity in COV362 cells treated with 2 µM olaparib over 9 days. Black arrows indicate β-galactosidase positive cells. g COV362 cells were treated with 2 µM olaparib for 12 days and assayed for the indicated SASP markers by qRT-PCR. Error bars, ± SEM of 3 independent experiments. 







































Supplementary Fig. 2.
[image: ]
Supplementary Fig. 2. a Immunoblot to assess BAX and BAK levels in the indicated PEO1 clones. b Pooled PEO1 cells transduced with empty vector (EV) or FADD sgRNA (FADD k/o) were treated with olaparib (top), veliparib (middle), or niraparib (bottom) for 6 days and assayed for Annexin V binding. Error bars, ± SEM of 3 independent experiments. Inset shows immunoblot confirming knockout of FADD. c Densitometric analysis of BIM, PUMA and NOXA relative to housekeeping proteins from 3 day samples in Figs. 2b and 2c.  Error bars, ± SEM for two independent experiments. *p < 0.05; using two-way ANOVA with Dunnett’s test for multiple comparisons.














































Supplementary Fig. 3. [image: ]
Supplementary Fig. 3. (Related to Fig. 3.) a, b PEO1, PEO4, ABTR2, and ABTR3 cells were treated with increasing concentrations of rucaparib (a) or niraparib (b) for 6 days and assayed for Annexin V binding. Error bars represent ± SEM for 3 independent experiments. * indicates p < 0.05 by one-way ANOVA with Dunnett’s multiple comparisons test. c Heatmap shows differentially expressed SASP proteins across PEO1 and ABTR clones filtered for p <0.05. SASP proteins that are underlined correlated significantly with PARPi response in CCLE dataset. d Genes included in the compiled senescence geneset were significantly enriched in PARPi resistance cell lines (p=5.4x10-3). The senescence gene set was compiled from commonly used SenMayo5, Fridman gene panels6, and GSEA and Reactome senescence-associated pathways. e. CDNK2A and STAT3 expression levels are significantly correlated with Rucaparib sensitivity in ovarian cancer cell lines in the Cell Line Encylopedia (rho=0.46, p=0.038; and rho= -0.49, p=0.0268, respectively).









































Supplementary Fig. 4.
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Supplementary Fig. 4. (Related to Fig. 4.) a-c Combination index calculations for PEO1 (left) and ABTR3 (right) cells treated with veliparib along with venetoclax (a), S63845 (b), or A-1155463 (c). d PEO4 (left) and ABTR3 cells (right) were treated with increasing concentrations of veliparib and A-1155463 in a clonogenic assay. Error bars represent ± SEM for three or more independent experiments. Each data point represents a dose condition, with distinct symbols denoting independent biological replicates. 














































Supplementary Fig. 5.
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Supplementary Fig. 5. (Related to Fig. 5.) a- d Combination index calculations for cells treated with niraparib or olaparib and A-1155463 in PEO1 and ABTR3 cells (a, b) or COV362 parental (COV362p) and COV362 olapR (COV362R) cells (c, d). Each data point represents a dose condition, with distinct symbols denoting independent biological replicates.

Supplementary Fig. 6.
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Supplementary Fig. S6. (Related to Fig. 6.) a Representative immunohistochemical staining of IL8, CDKN1A, and CDKN2A in PH039S xenografts over 12 days of niraparib treatment. b Densitometric analysis of BCLXL blot in Fig. 6i relative to housekeeping proteins from in PH039 and PH077 PDXs. Error bars, ± SEM from two independent mice. *p < 0.05; using one-way ANOVA with Dunnett’s test for multiple comparisons. c Niraparib (100 mg/kg/day) or carboplatin (51 mg/kg/week) was administered to mice bearing the niraparib sensitive-PH077S PDX with tumor growth measured by ultrasound. Lines show mean and shaded areas show 95% confidence intervals for growth trajectories of various groups. Pairwise comparisons for niraparib vs control ****p < 0.0001. d Niraparib (100 mg/kg/day) was administered to mice bearing the niraparib-resistant PH077R PDX with tumor growth measured by ultrasound. Pairwise comparisons for niraparib vs control p = 0.8333. e, f A-1155463 (5 mg/kg/day) was administered alone or in combination with niraparib (100 mg/kg/day) in PDX models PH077S (e) and PH077R (f) with tumor growth and overall survival observed up to 28 days. Pairwise comparisons for PH077S tumor volumes (d) for niraparib vs control, ****p < 0.0001; A-1155463 vs control, ns p = 0.9029; A-1155463 + niraparib vs control ****p < 0.0001. Pairwise comparisons for PH077R tumor volumes (e) niraparib vs control, ns p = 0.8333; A-1155463 vs control, ns p = 0.5026; A-1155463 + niraparib vs control, ns p= 0.4623. g, h Individual tumor trajectories for PH077S and PH077R (g) or PH039S and PH039R (h) are plotted to show relative changes in tumor volume over time, with lines representing individual tumors and colors corresponding to treatment groups.
Supplementary Table 1
Key Reagents
	Antibodies

	Antibody
	Supplier
	Cat # or reference

	b-Actin
	Santa Cruz Biotechnology
	Cat # sc-1615

	BAK (Ab-1) Mouse mAb (TC-100)
	Calbiochem
	Cat # AM03-100UG

	BAK Rabbit antibody, NT
	Millipore
	Cat # 06-536

	BAX mAb (6A7)
	BD Biosciences
	Cat # 556467

	BAX Rabbit antibody
	Cell Signaling Technology
	Cat # 2772

	BCL2
	DAKO
	Cat #M0887

	BCLXL Rabbit antibody
	Cell Signaling Technology 
	Cat # 2764S

	BIM antibody Rabbit antibody (C34C5)
	Cell Signaling Technology
	Cat # 2933

	BIM Rabbit antibody
	Cell Signaling Technology
	Cat # 2819S

	BMF antibody (E5U2J)
	Cell Signaling Technology
	Cat # 50542

	FADD Mouse antibody
	BD Transduction Labs
	Cat #610400

	GAPDH (14C10) Rabbit mAb
	Cell Signaling Technology
	Cat # 2118

	Histone H2A.X Rabbit antibody
	Cell Signaling Technology
	Cat # 2595

	Phospho-Histone H2A.X (Ser139) mAb,
	Active Motif
	Cat # 39117

	Phospho-Histone H2A.X (Ser139) mAb, clone JBW301
	EMD Millipore
	Ca # 05-636

	HSP90β Antibody (clone H9010)
	Gift from David Toft
	7

	Lamin B1 mAb (A-11)
	Santa Cruz
	Cat # sc-377000

	MCL1 antibody
	Cell Signaling Technology
	Cat # 4572

	NOXA (PMAIP1) Mouse antibody (114C307.1)
	Enzo
	Cat # ALX-804-408-C100

	PUMA α/β Mouse antibody (G-3)
	Santa Cruz
	Cat # sc-374223

	Oligonucleotides

	BAK- Forward Primer ACG GCA GCT CGC CAT CAT CG
	Invitrogen
	N/A

	BAK-Reverse Primer CGA TGA TGG CGA GCT GCC GT
	Invitrogen 
	N/A

	BAX-Forward Primer GCG AGT GTC TCA AGC GCA TC
	Invitrogen
	N/A

	BAX- Reverse Primer GAT GCG CTT GAG ACA CTC GC
	Invitrogen
	N/A

	gRNA targeting FADD GCGGCGCGTCGACGACTTCG
	Genscript 
	N/A

	Recombinant DNA

	LentiCrispr V2
	Addgene
	Cat #52961

	
	
	

	Critical Commercial Assays

	Allophycocyanin (APC) Annexin V
	BD Pharminogen
	Cat # 550475

	SuperSignal West pico PLUS Chemiluminscent Substrate 
	ThermoFisher
	Cat #34580

	Alexa Fluor 488 Phalloidin
	Invitrogen
	Cat # A12379

	Alexa fluor 647 Anti-phospho-Histone H3 (Ser28) 
	BD Pharmingen
	Cat # 558609

	Tumor Dissociation Kit
	Miltenyi Biotec
	Cat # 130-096-730

	N-(2-quinolyl)valyl-aspartyl-(s2,6 difluorophenoxy)methyl ketone (Q-VD-OPh)
	SM Biochemicals
	

	Biological samples

	Patient-derived xenografts (PDXs)
	Animal Models Core of the Mayo Clinic Ovarian Cancer SPORE 
	https://www.mayo.edu/research/centers-programs/cancer-research/research-programs/womens-cancer-program/ovarian-cancer-spore/cores/animal-model-core. 8

	Chemicals

	Paclitaxel
	Millipore-Sigma
	T7402

	Prexasertib 
	Chemietek
	Cat # 550475

	Ceralasertib 
	AstraZeneca
	AZD6738

	Adavosertib
	AstraZeneca
	AZD1775

	Olaparib
	Chemietek
	CT-A2281

	Veliparib
	Chemietek
	CT-A888

	Niraparib
	Chemietek
	CT-MK4827

	ABT199
	Chemietek
	CT-A199

	S63845
	Chemietek
	CT-S63845

	A-1155463
	Chemietek
	CT-A115

	Hoechst 33258
	MilliporeSigma
	Cat #94403

	Software and Algorithms

	Prism9 GraphPad software 
	N/A
	https://www.graphpad.com

	STAR aligner (v2.6.0a)
	https://github.com/alexdobin/STAR
	9

	featuresCounts v1.4.6
	
	10

	SAMtools (v1.3)
	http://samtools.sourceforge.net/
	

	RStudio, Bioconductor 3.17 and R packages: ggplot2; DESeq2; Complex heatmap

	https://bioconductor.org/packages/release/bioc/html/DESeq2.html
https://bioconductor.org/packages/release/bioc/html/ComplexHeatmap.html
	2, 11

	Linear mixed effects regression model to model comparative tumor growth.
	In house pipeline
	4

	Adobe Creative Cloud 
	N/A
	https://www.adobe.com/creativecloud.html

	Cell Lines

	COV362
	Gift of Robert Van Waardenburg, University of Alabama, Birmingham, AL
	N/A

	COV362R
	
	12

	PEO1 
	Gift from Dr. Fergus Couch, Mayo Clinic, Rochester, MN
	N/A

	PEO4
	Gift from Dr. Fergus Couch, Mayo Clinic, Rochester, MN
	N/A

	ABTR2 and ABTR3
	
	1
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