
 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/29935 holds various files of this Leiden University 
dissertation 
 
Author: Jacobs, Chris G.C. 
Title: Surviving embryogenesis : the extraembryonic serosa protects the insect egg against 
desiccation and infection 
Issue Date: 2014-12-04 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/29935


�

Surviving embryogenesis

The extraembryonic serosa protects 
the insect egg against desiccation and 

infection

Chris G.C. Jacobs



Jacobs, C.G.C.

Surviving embryogenesis  
The extraembryonic serosa protects the insect egg against desiccation and infection

PhD thesis, Faculty of Science, Leiden University, 2014
In English, with summary in Dutch

ISBN: 978-94-9101-433-8

Cover design by Chris Jacobs 

© 2014 by C.G.C. Jacobs. All rights reserved



Surviving embryogenesis

The extraembryonic serosa protects the insect 
egg against desiccation and infection

PROEFSCHRIFT

ter verkrijging van  
de graad van Doctor aan de Universiteit Leiden, 

op gezag van de Rector Magnificus prof.mr. C.J.J.M. Stolker,
volgens besluit van het College voor Promoties 
te verdedigen op donderdag 4 december 2014 

klokke 12.30 uur

door
Chris Gerardus Cornelus Jacobs

geboren te Asten, Nederland 
in 1986



Promotiecommissie

Promotor
Prof. Dr. Herman P. Spaink (Universiteit Leiden)

Co-promotor
Dr. Maurijn van der Zee (Universiteit Leiden)

Overige leden
Prof. Dr. Carel J. ten Cate (Universiteit Leiden)
Dr. Annemarie H. Meijer (Universiteit Leiden) 
Prof. Dr. Menno Schilthuizen (Naturalis)
Dr. Daniel E. Rozen (Universiteit Leiden)
Prof. Dr. Siegfried Roth (University of Cologne)



Table of Contents

Chapter 1	 General introduction					     7

Chapter 2	 The extraembryonic serosa protects the insect 
		  egg against desiccation				    15

Chapter 3	 The role of knickkopf1, retroactive and laccase2 
		  in serosal cuticle production and desiccation 
		  resistance of the Tribolium egg			   33

Chapter 4	 Immune competence in insect eggs depends on 
		  the extraembryonic serosa				    47

Chapter 5	 The extraembryonic serosa is a frontier epithelium 
		  providing the insect egg with a full-range innate 
		  immune response					     59

Chapter 6	 Egg survival is reduced by grave-soil microbes in 
		  the carrion beetle, Nicrophorus vespilloides		  85

Chapter 7	 Summary, discussion and perspective		  99

Chapter 8	 Nederlandse samenvatting - Summary in Dutch	 106

Addendum	 List of Publications					     110
		  Curriculum Vitae					     111
		  Acknowledgements					     115




