
 

 

 University of Groningen

Come out and play
de Sousa Borges, Anabela

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2017

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
de Sousa Borges, A. (2017). Come out and play: Exploring bacterial cell wall synthesis and cell division.
[Thesis fully internal (DIV), University of Groningen]. University of Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/6146fc18-7b74-41e8-ab04-afae04d57974


Come out and play
Exploring bacterial cell wall 
synthesis and cell division

Anabela de Sousa Borges



Layout and printing: Off Page, www.offpage.nl

Cover design: Off Page, www.offpage.nl

Cover illustration: Wojtek Kwiatkowski

Copyright © 2017 by Anabela de Sousa Borges. 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.

The work described in this thesis was carried out in the Department of Molecular Microbiology of 
the Groningen Biomolecular Sciences and Biotechnology Institute (GBB), University of Groningen, 
The Netherlands. It was financially supported by a doctoral grant to ASB (SFRH/BD/78061/2011) from 
POPH/FSE and FCT (Fundação para a Ciência e Tecnologia) from Portugal.

ISBN: 978-90-367-9764-1 
ISBN: 978-90-367-9763-4 (electronic version)

Printing of this thesis was supported by generous contribution from the University of Groningen and 
the Groningen Biomolecular Sciences and Biotechnology Institute (GBB).



 

 
 
 

Come out and play 
Exploring bacterial cell wall synthesis and cell division 

 
 
 
 
 

PhD thesis  
 
 

to obtain the degree of PhD at the 
University of Groningen 
on the authority of the 

Rector Magnificus Prof. E. Sterken 
and in accordance with 

the decision by the College of Deans. 
 

This thesis will be defended in public on  
 

Friday 9 June 2017 at 11.00 hours 
 
 

by  
 

Anabela de Sousa Borges 
born on 10 October 1986 

in Murça, Portugal 



Supervisors

Prof. D.J. Scheffers 

Prof. A.J.M. Driessen 

Assessment Committee

Prof. I.J. van der Klei 

Prof. J.M. van Dijl 

Prof. M. Bramkamp 



Chapter 1

Chapter 2 

Chapter 3 

Chapter 4 
 

Chapter 5 

addeNdum

Introduction 7

The Escherichia coli membrane protein insertase YidC  
assists in the biogenesis of Penicillin Binding Proteins 55

Delocalized PG synthesis in a Bacillus subtilis strain  
lacking flotillins and PBP1 75

Antibacterial activity of alkyl gallates is a combination of  
direct targeting of FtsZ and permeabilization of bacterial 
membranes 125

Summary  163 
Nederlandse samenvatting 173

Acknowledgements  191 
List of publications   197

CoNteNtS



Bacillus subtilis cells forming a smiling face  

Figure 6B, Chapter 4




