
Using functional genetic screens to understand and
overcome PARP inhibitor resistance
Paes Lobo Lopes Dias, M.

Citation
Paes Lobo Lopes Dias, M. (2023, January 18). Using functional genetic
screens to understand and overcome PARP inhibitor resistance. Retrieved
from https://hdl.handle.net/1887/3512289
 
Version: Publisher's Version

License:
Licence agreement concerning inclusion of doctoral
thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/3512289
 
Note: To cite this publication please use the final published version (if
applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3512289


Mariana Paes Lobo Lopes Dias

Using functional genetic screens 
to understand and overcome PARP 

inhibitor resistance

2022



About the cover:
One of the main findings of this thesis is that induction of post-replicative single-stranded 
DNA (ssDNA) gaps can revert resistance to PARP inhibitors in cancer cells. This cover 
depicts a subway-like network where each line represents a replicating DNA strand. 
Divergent lines represent replication forks and spaces between thinner lines indicate the 
ssDNA gaps. The “Mind the ssDNA gap” symbol alludes to the widely known London Tube 
“Mind the gap” warning.

Cover design: Ilse Modder | www.ilsemodder.nl
Cover concept: Mariana Paes Lobo Lopes Dias
Thesis lay-out: Ilse Modder | www.ilsemodder.nl
Printing: Gildeprint Enschede | www.gildeprint.nl

© Copyright, Mariana Paes Lobo Lopes Dias, 2022

ISBN: 978-94-6419-668-9

All rights reserved. No part of this book may be reproduced in any form or by any means 
without permission of the author. 



Using functional genetic screens to understand and 
overcome PARP inhibitor resistance

Proefschrift

ter verkrijging van 
de graad van doctor aan Universiteit Leiden,

op gezag van rector magnificus prof.dr.ir. H. Bijl,
volgens besluit van het college voor promoties 
te verdedigen op woensdag 18 januari 2023

klokke 15:00 uur

door

Mariana Paes Lobo Lopes Dias
geboren te Faro, Portugal 

in 1994



Promotor:
Prof.dr. J.M.M. Jonkers
Prof.dr. S. Rottenberg (University of Bern)

Co-promotor:
Dr. R.J.P. Bouwman 

Promotiecommissie:
Prof. dr. H. Irth 
Prof. dr. J.A. Bouwstra 
Prof. dr. H. van Attikum
Prof. dr. M. Tijsterman
Dr. J. J. L. Jacobs (Netherlands Cancer Institute)

The research described in this thesis was performed at the Division of Molecular Pathology 
of the Netherlands Cancer Institute – Antoni van Leeuwenhoek Hospital (NKI-AVL) 
(Amsterdam, The Netherlands) and was financially supported by the European Union 
Horizon 2020 research and innovation program under the Marie Sklodowska-Curie grant 
(agreement 722729) and by the Oncode Institute and Cancer Genomics Netherlands.



TABLE OF CONTENTS

Chapter 1	 Scope of thesis

Chapter 2 	 General introduction: Understanding and overcoming resistance 
to PARP inhibitors in cancer therapy

	 Nature Reviews Clinical Oncology, 2021, 18,773-791

Chapter 3 	 Multi-omics analysis reveals distinct non-reversion mechanisms 
of PARPi resistance in BRCA1- versus BRCA2-deficient 
mammary tumors

	 Submitted, BioRxiv, 2022; 2022.09.07.506927

Chapter 4 	 Loss of nuclear DNA ligase III reverts PARP inhibitor resistance in 
BRCA1/53BP1 double-deficient cells by exposing ssDNA gaps

	 Molecular Cell, 2021, 81, 4692–4708

Chapter 4 	 Filling in the gaps in PARP inhibitor-induced synthetic lethality
addendum 	 Molecular Cell Oncology, 2021; 8(6):2010512

Chapter 5 	 Genome-wide dropout screens in BRCA1/53BP1 double-
deficient cells as an approach to identify vulnerabilities of PARPi-
resistant cells

	 Manuscript in preparation

Chapter 6 	 Functional genetic dropout screens and in vivo validation of 
candidate therapeutic targets using mouse mammary tumoroids.

	 STAR Protocols, 2022, 3(1):101132

Chapter 7 	 General conclusions and discussion

Appendices	 English summary
	 Nederlandse samenvatting
	 Curriculum vitae
	 List of publications

9

15

59

93

141

149

185

207

222
224
226
227




