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Supplementary Figure 1. Olaparib induces a senescent phenotype in HGSOC cell lines.  

A) Table of Olaparib IC50 (µM) displaying mean ± SEM data obtained by previous clonogenic assays4 

or by proliferation assays after 6 days of treatment. These data determined the low, IC50 and high 

concentrations used in this study. B) Representative flow cytometry analysis of apoptosis showing 

DRAQ7 positive cell population (X-axis) and AnnexinV positive cells (Y-axis) at day 6. Scale bar, 

150µm. C) Images represent control and Olaparib-treated HGSOC cells at day 3 and 6 of Olaparib 

IC50 treatment. D) Representative morphology and SAβgal staining image for HGSOC cells treated 
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for 6 days with Olaparib IC50 concentration. Scale bar, 200µm. E) Representative flow cytometry 

analysis of the cell population plot for forward scatter factor (FSC, indicative of size, X-axis) and 

side scatter factor (SSC, indicative of granularity, Y-axis) (R2 (blue) =high FSC and SSC; R1 (red) 

= normal FSC and SSC) after 6 days of Olaparib IC50 concentration. F) Levels of secreted cytokines 

were measured by MSD serum based multiplex assay following 6 days treatment with Olaparib IC50 

concentrations. G) Representative images of immunofluorescence of γH2AX (green) and 53BP-1 

(Red) in OV1369(R2) cells untreated or treated 6 days with 5µM of Olaparib. Nuclei were 

counterstained with DAPI (bleu). Scale bar, 50µm. H) Number of 53BP1foci per nucleus in HGSOC 

cells lines treated with Olaparib IC50 concentrations for 6 days. Data in (B-E, G) are a representation 

of at least three independent experiments. For all the data, the mean ± SEM of three independent 

experiments is shown. Data were analyzed using the two-tail Student t-test. * Denotes p < 0.05, ** p 

< 0.01, and *** p < 0.001. 
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Supplementary Figure 2. Olaparib induces a stalled cell cycle in HGSOC cells.  

A) Representative images of 8-hour EdU (Red) pulse after 6 days exposure of HGSOC cells to 

Olaparib IC50 concentrations. Nuclei were counterstained with DAPI (bleu). Scale bar, 50µm. B) 

Representative flow cytometry analysis of cell cycle showing PI levels (X-axis) and cell count (Y-

axis) at day 6. Data in (B) are a representation of at least three independent experiments. 
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Supplementary Figure 3. Other PARPis also induce the senescence-like phenotype in HGSOC 

cells.  

A) Cell proliferation curves were plotted with OV1369(R2) H2B-GFP cell line exposed to increasing 

concentrations of Niraparib or Talazoparib. B-C) Analyses of OV1369(R2) after 3 or 6 days in 

different concentrations of Niraparib and Talazoparib for levels of SA-β-gal positive cells (B) or 

2.5µM Niraparib and 0.5µM Talazoparib for IL-6 and IL-8 levels (C). Data in (A) are representative 

curves of at least three independent experiments. For all the data, the mean ± SEM of three 

independent experiments is shown. Data were analyzed using the two-tail Student t-test. * Denotes p 

< 0.05, ** p < 0.01, and *** p < 0.001 
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Supplementary Figure 4. Cell fate of HGSOC cells after p21 or Chk2 knockdown.  

A-B) Western blot showing protein silencing by shRNA against p21 (A) or Chk2 (B) in HGSOC 

cells. C) Flow cytometry analysis of cell cycle populations following 6 days exposure of shp21 or 

shChk2 infected HGSOC cells to Olaparib IC50 concentrations. D) Representative flow cytometry 

analysis of DNA content (PI) following 6 days exposure of shp21 or shChk2 infected HGSOC cells 

to Olaparib IC50 concentrations. E) Representative images of γ-H2AX (yellow) immunofluorescence 

and micronuclei after 6 days of Olaparib IC50 treatment compared with non-treated controls. Yellow 

arrows represent micronuclei. Nuclei were counterstained with DAPI (bleu). Scale bar, 50µm. F) 



 
7 

Number of micronuclei per cells in shp21 or shChk2 infected HGSOC cells after 6 days of Olaparib 

IC50 were determined by analyzing >150 cells per condition. Data in (A, D) are a representation of at 

least three independent experiments. For all the data, the mean ± SEM of three independent 

experiments is shown. Data were analyzed using the two-tail Student t-test. * Denotes p < 0.05, ** p 

< 0.01, and *** p < 0.001. 
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Supplementary Figure 5. Cell viability of HGSOC cells after p21 or Chk2 knockdown.  

A) Representative images in phase-contrast microscopy of OV1369(R2) and OV1946 HGSOC cell 

lines, expressing shRFP, shp21 or shChk2, which were exposed to Olaparib IC50 concentrations for 

6 days. Scale bar, 150µm. B) Fold change in cell number in shp21 or shChk2 infected HGSOC H2B-

GFP cells treated to Olaparib IC50 concentrations. C) Percentage of dead cells analyzed by flow 

cytometry of shp21 or shChk2 infected HGSOC H2B-GFP cells treated to Olaparib IC50 

concentrations. For all the data, the mean ± SEM of three independent experiments is shown.  Data 

were analyzed using the two-tail Student t-test. * Denotes p < 0.05, ** p < 0.01, and *** p < 0.001 
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Supplementary Figure 6. Bcl2/Bcl-XL inhibitors synergize with Olaparib in HGSOC cells.  

A) Cell proliferation response of HGSOC cells to different concentrations of ABT-263 for 6 days 

with analysis of cell numbers every 6 hours. Control = non-treated. B) Table of Olaparib and ABT-

263 doses (µM) used for the CI model study (constant ratio) for OV1369(R2), OV90, OV1946 and 

OV4453 cells. C) Table of ABT-263, ABT-199, A-1155463 and A-1331852 IC50 data obtained after 

6 days treatment. D) Table of ABT-263, ABT-199, A-1155463 (A115) and A-1331852 (A133) doses 

(µM) used for the Bliss model study for the OV1369(R2) and OV1946 cell lines. Data in (A,C) are 

representative curves of at least three independent experiments. 
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Supplementary Figure 7. Cell viability of Olaparib and distinct Bcl2/Bcl-XL inhibitors co-

treatment.  

Cells were co-treated with Olaparib IC50 concentrations and a range of ABT-263, ABT-199, A-

1155463 or A-1331852 concentrations (see Supplementary Figure 6D) for 6 days. Bar graph shows 

mean ± SEM of the fold change in cell numbers on day 6 related to A0 (control non-treated for blue 

bars; Olaparib-treated for green bars) at different concentrations of Bcl2/Bcl-XL inhibitors added on 

day 3. For all the data, the mean ± SEM of three independent experiments is shown.  Data were 

analyzed using the two-tail Student t-test. * Denotes p < 0.05, ** p < 0.01, and *** p < 0.001. 

Statistical analyses were performed between ABT-263 treated cells with and without Olaparib. 
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Supplementary Figure 8. Bcl2/Bcl-XL inhibitors synergize with other PARPis in HGSOC cells.  

A) Relative mRNA levels of Bcl-XL and IL-8 evaluated by real-time Q-PCR in OV1369(R2) treated 

with 2.5µM Niraparib or 0.5µM Talazoparib for 6 days. B) Fold change in cell number for 

OV1369(R2) cells co-treated with Niraparib/ABT-263 or Talazoparib/ABT-263 for 6 days. C) Bar 

graph represents the CI at 0.50 and 0.75 fraction affected (Fa) of OV1369(R2) treated with 

Niraparib/ABT263 (10/1 ratio) or Talazoparib/ABT-263 (2/1 ratio). For all the data, the mean ± SEM 

of three independent experiments is shown.  Data were analyzed using the two-tail Student t-test. * 

Denotes p < 0.05, ** p < 0.01, and *** p < 0.001 
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Supplementary Figure 9. Olaparib induces a gradual senescence phenotype targeted by 

senolytics.  

A) SAβgal positive cells following exposure of HGSOC cells to Olaparib (Olap.) IC50 concentrations 

for 3 or 6 days. B-C) Real-time Q-PCR to evaluate the relative mRNA levels of IL-8 (B) and BCLXL 

(C) in HGSOC cells treated for 3 or 6 days with Olaparib IC50 concentration. Bars represent mean ± 

SEM of the fold change expression relative to control obtained in three independent experiments. D) 

Western blot detection of Bcl-XL on HGSOC cells treated with Olaparib for 3 or 6 days. E) 

OV1369(R2) and OV1946 cells were treated with Olaparib IC50 concentrations for 9 days with 

sequential addition of ABT-263 after 6 days of Olaparib. Bar graph shows mean ± SEM of the fold 

change in cell number related to A0 (control non-treated for blue bars; Olaparib-treated for green 

bars) at different ABT-263 concentrations. F) Representative images of γ-H2AX (green) and 53BP1 

(red) immunostaining after 6 days Olaparib or 3 days Olaparib and then without drug for another 3 

days of two selected cell lines [OV1369(R2) and OV1946]. Nuclei were counterstained with DAPI 

(bleu). Scale bar, 50µm. G-H) Cells under Olaparib IC50 treatment, the removal protocol and controls 

were stained for γ-H2AX (G) and 53BP1 (H) and analyzed by immunofluorescence imaging. H-I) 

Levels of IL-6 (H) and IL-8 (I) in HGSOC cells following treatment regimen of Fig.3B. Data in (D) 

are a representation of at least three independent experiments. For all the data, the mean ± SEM of 

three independent experiments is shown.  Data were analyzed using the two-tail Student t-test. * 

Denotes p < 0.05, ** p < 0.01, and *** p < 0.001 
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Supplementary Figure 10. Distinct senolytic drugs synergize with Olaparib in HGSOC cells. 

 A) Table of Piperlongumine (PPL), Fisetin (F), Dasatinib (D) and Quercetin (Q) IC50 (µM) 

displaying mean ± SEM data obtained after 6 days proliferation of OV1369(R2) and OV1946 cells; 

these data determined the range of concentrations used for this study. B) Table of PPL, F, D and Q 

doses (µM) used for combination treatments with Olaparib in OV1369(R2) and OV1946 cell lines. 

C) Cells were co-treated with Olaparib IC50 concentrations and a range of PPL, F, D or Q 

concentrations for 6 days. Bar graph shows mean ± SEM of the fold change in cell number related to 

S0 (control non-treated, blue bars; Olaparib-treated, green bars) at different concentrations of the 

senolytic drugs. For all the data, the mean ± SEM of three independent experiments is shown.  Data 

were analyzed using the two-tail Student t-test. * Denotes p < 0.05, ** p < 0.01, and *** p < 0.001. 

Statistical analyses were performed between ABT-263 treated cells with and without Olaparib. 
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Supplementary Figure 11. Olaparib induces senescence-like phenotype in a TNBC cell line.  

A-E) MDA-MB-231 cells were treated for 6 days with 2.5µM, 5µM or 10µM Olaparib. A) 

Representative flow cytometry analysis of apoptosis. B) Representative morphology and SAβgal 

staining images. Scale bar, 200µm.  C-D) Representative flow cytometry analysis (C) and 

quantification (D) of the cell population plot for forward scatter factor (FSC, indicative of size, X-

axis) and side scatter factor (SSC, indicative of granularity, Y-axis) (R2 (blue) =high FSC and SSC; 

R1 (red) = normal FSC and SSC). E) Representative flow cytometry analysis of cell cycle showing 

PI levels (X-axis) and cell count (Y-axis). Data in (A-C, E) are a representation of at least three 

independent experiments. For data in D, the mean ± SEM of three independent experiments is shown. 

Data were analyzed using the two-tail Student t-test. * Denotes p < 0.05, ** p < 0.01, and *** p < 

0.001 
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Supplementary Figure 12: Distinct senolytic drugs synergize with Olaparib in TNBC cell line. 

A) Table of ABT-263, A-115463 and Piperlongumine (PPL) doses (µM) used for combination 

treatments with Olaparib in MDA-MB-231 cell lines. B-D) Cells were co-treated with Olaparib 

2.5µM, 5µM and 10µM concentrations and a range of ABT-263 (B), A-1155463 (C) and PPL (D) 

concentrations for 6 days. Bar graph shows mean ± SEM of the fold change in cell number related to 

day 0 (no PARP: blue bars; Olaparib-treated, green bars) at different concentrations of Olaparib and 

senolytic drugs. For all the data, the mean ± SEM of three independent experiments is shown. Data 

were analyzed using the two-tail Student t-test. † Denotes p < 0.01. Statistical analyses were 

performed between ABT-263 treated cells with and without Olaparib. 
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Supplementary Figure 13: Gene expression analysis of selected Olaparib-induced senescent 

markers on MDA-MB-231 xenograft tumors.  

Q-PCR was performed to determine the expression levels of BCL-XL, BCL2, p21 and CHK2 in 

xenograft tumor tissues harvested from mice treated with Olaparib or vehicle for 12 days (each data 

point correspond to one tumor, n=15 for each group). For all the data, the mean ± SEM of three 

independent experiments is shown.  Data were analyzed using the two-tail Student t-test. * Denotes 

p < 0.05, ** p < 0.01, and *** p < 0.001. 
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Supplementary Figure 14: Original image of western blots and stain free membranes.  
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