
 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/33614 holds various files of this Leiden University 
dissertation. 
 
Author: Lehmann, Kathleen Corina 
Title: Biochemistry and function of nidovirus replicase proteins 
Issue Date: 2015-06-23 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/33614
https://openaccess.leidenuniv.nl/handle/1887/1�


Biochemistry and function of  
nidovirus replicase proteins

Kathleen Lehmann



ISBN: 978-94-6169-683-0

Layout and Printing: Optima Grafische Communicatie (www.ogc.nl)

The research described in this thesis was carried out at the Department of Medical Mi-
crobiology, Leiden University Medical Center, The Netherlands, and was financially sup-
ported by the European Union’s Seventh Framework program (FP7/2007-2013) through 
the EUVIRNA project (Marie Curie Initial Training Network on (+) RNA virus replication 
and antiviral drug development, Grant agreement no. 264286).

Funding of the printing costs by the Department of Medical Microbiology is gratefully 
acknowledged.



Biochemistry and function
of nidovirus replicase proteins

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 dinsdag 23 juni 2015

klokke 13:45 uur

door

Kathleen Corina Lehmann

geboren te Strausberg, Duitsland

in 1985



PROMOTIECOMMISSIE

Promotores:	 Prof. dr. A.E. Gorbalenya
	 Prof. dr. E.J. Snijder

Co-promotor:	 Dr. C.C. Posthuma

Overige leden:	 Dr. H. van Attikum
	 Prof. dr. B. Berkhout �Academisch Medisch Centrum,  

Universiteit van Amsterdam
	 Prof. dr. J. Ziebuhr
	 Justus-Liebig-Universität Gießen, Duitsland



As we acquire more knowledge,  
things do not become more comprehensible  

but more complex and mysterious.

Albert Schweitzer 
(1875-1965)





TABLE OF CONTENTS

Chapter 1 General introduction 9

Chapter 2 Structural basis for the regulatory function of a complex zinc-
binding domain in a replicative arterivirus helicase resembling 
a nonsense-mediated mRNA decay helicase

33

Chapter 3 What we know but do not understand about nidovirus 
helicases

69

Chapter 4 Arterivirus RNA-dependent RNA polymerase: vital enzymatic 
activity remains elusive

121

Chapter 5 Discovery of an essential nucleotidylating activity associated 
with a newly delineated conserved domain in the RNA 
polymerase-containing protein of all nidoviruses

143

Chapter 6 Arterivirus nsp12 versus the coronavirus nsp16 
2’‑O-methyltransferase: comparison of the C-terminal cleavage 
products of two nidovirus pp1ab polyproteins

197

Chapter 7 Development of an anti-coronavirus drug – a private sector 
opportunity?

225

Chapter 8 General discussion 243

List of abbreviations 267

Summary 271

Samenvatting 275

Curriculum Vitae 279

List of publications 280




