
Development of in vitro and in vivo functional assays to enable diagnosis
of Variants of Uncertain Significance in the common cancer
predisposition Lynch syndrome
Drost, M.

Citation
Drost, M. (2014, March 26). Development of in vitro and in vivo functional assays to enable
diagnosis of Variants of Uncertain Significance in the common cancer predisposition Lynch
syndrome. Retrieved from https://hdl.handle.net/1887/24909
 
Version: Corrected 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/1887/24909
 
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/1887/24909


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/24909 holds various files of this Leiden University 
dissertation 
 
Author: Drost, Mark 
Title: Development of in vitro and in vivo functional assays to enable diagnosis of 
variants of uncertain significance in the common cancer predisposition Lynch syndrome 
Issue Date: 2014-03-26 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/24909


DEVELOPMENT OF IN VITRO AND IN VIVO 
FUNCTIONAL ASSAYS TO ENABLE  

DIAGNOSIS OF VARIANTS OF UNCERTAIN  
SIGNIFICANCE IN THE COMMON CANCER 

PREDISPOSITION LYNCH SYNDROME

Mark Drost



Cover Design, Layout & Printing: Off Page, Amsterdam, www.offpage.nl
The cover displays the human MutSα (MSH2/MSH6) crystal structure. This 
structure was downloaded from the Protein Databank (http://www.rcsb.org/pdb/; 
PBD ID PD0951) and described in Warren JJ et al., Mol Cell 26:579–592.
ISBN: 978-94-6182-407-3
Printing of this thesis was supported financially by Biolegio BV and Promega BV.
© Copyright 2014 by Mark Drost. All rights reserved.
No part of this book may be reproduced, stored in a retrieval system, or transmitted 
in any form or by any means, without prior permission of the author, or when 
appropriate, of the publisher of the represented published articles.



DEVELOPMENT OF IN VITRO AND IN VIVO 
FUNCTIONAL ASSAYS TO ENABLE  

DIAGNOSIS OF VARIANTS OF UNCERTAIN  
SIGNIFICANCE IN THE COMMON CANCER  

PREDISPOSITION LYNCH SYNDROME

Proefschrift

ter verkrijging van de graad van Doctor aan de Universiteit Leiden,
op gezag van Rector Magnificus prof.mr. C.J.J.M. Stolker,

volgens besluit van het College voor Promoties
te verdedigen op woensdag 26 maart 2014

klokke 16:15 uur

door

Mark Drost

geboren te Delft
in 1983



PROMOTIECOMMISSIE

Promotor:	 Prof. Dr. L.H.F. Mullenders

Co-promotor: 	 Dr. N. de Wind

Overige leden: 	� Prof. Dr. P. Devilee 
Prof. Dr. C.J. van Asperen 
Prof. Dr. R. Sijmons 	 Universitair Medisch Centrum Groningen 
Prof. Dr. H. te Riele	 Nederlands Kanker Instituut



TABLE OF CONTENTS

Chapter 1	 General Introduction: The Genetics and Biochemistry� 7 
of DNA Mismatch Repair and Implications for Carcinogenesis

Chapter 2	 Pathological Assessment of Mismatch Repair Gene� 31 
Variants in Lynch Syndrome: Past, Present, and Future  

Chapter 3	 A Rapid and Cell-free Assay to Test the Activity of Lynch� 51 
Syndrome-associated MSH2 and MSH6 Missense Variants

Chapter 4	 A Cell-free Assay for the Functional Analysis of Variants� 71 
of the Mismatch Repair Protein MLH1

Chapter 5	 Inactivation of DNA Mismatch Repair by Variants� 93 
of Uncertain Significance in the PMS2 Gene

Chapter 6	 Genetic Screens to Identify Pathogenic Mismatch Repair� 103 
Gene Variants in the Common Cancer Predisposition  
Lynch Syndrome

Chapter 7	 A Genetic Screen to Identify Inactivating Variants� 127 
in the Msh6 Gene Suggests Defective Mismatch Binding 
as a Major Mechanism of Pathogenicity

Chapter 8	 General Discussion and Future Perspectives� 143

Appendix	 Summary� 157
Samenvatting� 161 
List of Publications� 165 
Curriculum Vitae � 167 
Acknowledgements� 169






