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Abstract

The defect in homologous recombination 

be therapeutically exploited by treatment with 
DNA-damaging agents and poly (ADP-ribose) 

are initially hypersensitive to the inhibition of 

by the loss of end-resection antagonists of the 

in vitro and in 
vivo

the relevance of this pathway for the repair of 
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Molecular Insights 

Into PARPi Resistance

Adapted from: 
Marco Barazas



568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas
Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021 PDF page: 198PDF page: 198PDF page: 198PDF page: 198

Introduction

Most of the currently used anticancer therapies include applications that target the 

irreversible deletions in 
in vitro and in vivo

Results

the 

This enabled 
us to deliver focused radiotherapy to the tumor, while sparing normal tissue and to 



568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas
Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021 PDF page: 199PDF page: 199PDF page: 199PDF page: 199

Cancer Chess: Molecular Insights into PARP Inhibitor Resistance

Compared with treatment-naïve 

mediated DNA repair in response to radiothe istance to radiotherapy 

tumor eradication was measured, followed by treatment reinitiation when tumors 

respondi

rparts 

cross-resistant to olaparib and topotecan, which is indicative of enhanced DNA damage 

P

 

P = 

 was knocked 

, 
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FIGURE
S2. (A)
spontaneous KP or KB1P tumor model were allografted in syngeneic FVB mice and treated with fractionated radiotherapy 
when tumors reached 500 mm3

(B) 

t (C) Example 

FVB mice and treated with fractionated radiotherapy when tumors reached 500 mm3

calculated by unpaired two tailed Students t (D)
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 or , two downstream 

 versus cells in 
S–G

directly after FACS to study clonogenic survival in response to radiotherapy treatment as 

and sg

 and  (
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comprised cells enriched for disrupted alleles compared with untreated populations 
(
fractionated radiotherapy was markedly reduced compared with untreated populations, 

 
S4. (A)

(B) Schematic overview of the FUCCI experiment 

(C) The radiotherapy response of sorted KB1P-G3 parental, sgTrp53bp1
A. Data represent 

three independent experiments and were plotted as in A. Statistics were calculated as in A.
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to radiotherapy in vivo

is exploitable in vivo

a 

tumor volume was evaluated at the end of treatment (
NT tumors could be contained (

enhanced the response, resulting in markedly reduced tumor volume at the end 
of treatment (P t
times the original treatment volume (P

sg in vitro 

FIGURE  (A) Schematic overview of the competition 

(B)
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Discussion

DNA-damaging agents might be reconciled by the context in which DNA damage 

the DNA, which ultimately results in replication fork collapse and the formation of 

(A) Schematic overview 
(B) KB1PM7-N sgNT and KB1PM7-N sgTrp53bp1–targeted tumor pieces 

reached 50–100mm3

t
data are presented in a Waterfall plot as relative change in tumor volume after treatment compared with treatment 

(C) Kaplan–Meier curve showing that sgTrp53bp1-targeted KB1PM7-N tumors have a prolonged time to relapse 

(D) IHC for 53BP1 on KB1PM7-N sgNT and sgTrp53bp1-

was calculated by Mann–Whitney U



568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas568795-L-sub01-bw-Barazas
Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021Processed on: 9-11-2021 PDF page: 205PDF page: 205PDF page: 205PDF page: 205

Cancer Chess: Molecular Insights into PARP Inhibitor Resistance

in vitro and in vivo to 
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Materials and Methods

In vivo studies

All animal experiments were approved by the Animal Ethics Committee of The Netherlands 
Cancer Institute (Amsterdam, the Netherlands) and performed in accordance with the 

tumor pieces derived from the  (KP) and 

) were irradiated daily 

reinitiated when the tumor relapsed to the starting volume, and this was repeated until 

 

mm

in isogenic -knockout or control tumors (sgNT), previously generated and 

 cells were 
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Tumor analysis

Cell culture

a 

were established from a matched olaparib-resistant tumor due to an inactivating 
duplication event in 

for Mycoplasma contamination was performed on a regular basis using the MycoAlert 
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 in which a puromycin-

a human 

-complemented 

human 

-
Bfu

-

N sgNT

sg
sg

-

-
: 

sg -
-
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the manufacturer’s protocol (Bioline) and cDNA was generated using the cDNA Kit 

’ ’, reverse, 
’ ’

’ ’ ’ ’

Western blot analysis

concentration was determined using the Pierce BCA Protein Assay Kit (Thermo Fisher 

-tubulin 

(topotecan and doxorubicin), and the alkylating agent cisplatin were performed as 
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tumor-derived cell lines were performed as described above, but cells from all conditions 

dose using the 

(PE) were calculated by dividing the number of colonies after treatment with the amount 

cell line by dividing the PE after radiotherapy treatment to the PE of untreated cells and 
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tailed Student t
test, log-rank (Mantel–Cox) test, one-way ANOVA with Dunnett multiple comparison 
test, Mann–Whitney U
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Supplementary Figures & Table
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(A) (B) Pie-charts showing an overview of 
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 and 
(A) , and 

(B)
(C) Dose-response curves of parental, 
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(D) Growth curve of parental, sgEmpty, sg and 
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sg cell lines were plated 
for clonogenic survival assay upon 
single-dose radiotherapy treatment 
in the presence or absence of the 
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Cancer Chess: Molecular Insights into PARP Inhibitor Resistance

(A) Schematic overview of the inactivating duplication event in in 

(B) 

(C) 

(D) 

 | 

Blinded observer 1 Blinded observer 2 Average
Treatment Genotype

1563673 Untreated sgTrp53bp1 25 30
1563697 Untreated sgTrp53bp1 25 20

Untreated sgTrp53bp1 15 20
Untreated sgTrp53bp1 20 30 25

1563695 Untreated sgTrp53bp1 25 20
1563665 Untreated sgTrp53bp1 30 30 30

Untreated sgTrp53bp1 35 50
1563667 Untreated sgTrp53bp1 10 10 10
1563709 Untreated sgNT 75 90

Untreated sgNT 70 75
1563677 Untreated sgNT 75 90
1563705 Untreated sgNT 75
1563706 Untreated sgNT 70 30 50

Untreated sgNT 70 30 50
1563710 Untreated sgNT 90
1563712 Untreated sgNT 75 90
1563674 sgTrp53bp1 45 70

sgNT 75 70
1563669 sgTrp53bp1 45 60
1563696 sgTrp53bp1 45 70
1563666 sgTrp53bp1 75

sgNT 100 90
sgNT 75

1563711 sgNT 90
1563672 sgTrp53bp1 45 50
1563671 sgTrp53bp1 65 50
1563670 sgTrp53bp1 90
1563675 sgNT 90
1563676 sgNT 55
1563679 sgNT 50 65

sgNT 100 90
1563699 sgTrp53bp1 55


