
 

 

 University of Groningen

Preclinical targeting of the tumor microenvironment
Arjaans, Marlous

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:
2015

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Arjaans, M. (2015). Preclinical targeting of the tumor microenvironment: Possibilities and consequences
[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).

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: 11-02-2018

https://www.rug.nl/research/portal/en/publications/preclinical-targeting-of-the-tumor-microenvironment(3b3d9fdf-76bf-44af-99f4-c4128c49b3c0).html


Preclinical targeting of the tumor microenvironment

Possibilities and consequences

Marlous Arjaans

Proefschrift.indb   1 01-03-15   14:47



-------------------------------------------------------------------------------------------------------------------
Arjaans, M.
Preclinical targeting of the tumor microenvironment
Possibilities and consequences
Thesis, University of Groningen, the Netherlands

© Copyright 2015 M. Arjaans, Groningen, the Netherlands
All rights reserved. No part of this thesis may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, electronically, mechanically, by 
photocopying, recording, or otherwise, without prior permission of the author.

The research presented in this thesis was financially supported by the Junior Scientific 
Masterclass (JSM), the Dutch Cancer Society (grant RUG 2010-4739) and the Van der 
Meer Boerema foundation.
Printing of this thesis was financially supported by University of Groningen, University 
Medical Center Groningen (UMCG), the Graduate School of Medical Sciences (GSMS) 
and Stichting Werkgroep Interne Oncologie.

Cover design and lay-out: Niels Hoekstra
Printing by: Ipskamp Drukkers, Enschede, the Netherlands
-------------------------------------------------------------------------------------------------------------------

Proefschrift.indb   2 01-03-15   14:47



Preclinical targeting of the tumor microenvironment

Possibilities and consequences

Proefschrift

ter verkrijging van de graad van doctor aan de 
Rijksuniversiteit Groningen

op gezag van de
rector magnificus prof. dr. E. Sterken

en volgens besluit van het College voor Promoties.

De openbare verdediging zal plaatsvinden op

woensdag 15 april 2015 om 14:30 uur

door

Marlous Arjaans

geboren op 7 juni 1987
te Dongeradeel

Proefschrift.indb   3 01-03-15   14:47



Promotor
Prof. dr. E.G.E. de Vries

Copromotores
Dr. C.P. Schröder
Dr. H. Timmer-Bosscha
Dr. M.N. Lub-de Hooge

Beoordelingscommissie
Prof. dr. G.M. van Dam
Prof. dr. E.F. Smit
Prof. dr. N.H. Hendrikse

Proefschrift.indb   4 01-03-15   14:47



Paranimfen
Fenne de Kok
Ralph-Hermen Huiskamp

Proefschrift.indb   5 01-03-15   14:47



Proefschrift.indb   6 01-03-15   14:47



 Table of Contents     

Chapter 1 General introduction 9

Chapter 2 Transforming Growth Factor (TGF)-β expression and activation  
mechanisms as potential targets for anti-tumor therapy and 
tumor imaging

17

Chapter 3 Human stromal cells are required for an anti-breast cancer 
effect of zoledronic acid

43

Chapter 4 PET imaging with 89Zr labeled Transforming Growth Factor 
(TGF)-β antibody fresolimumab in tumor models

65

Chapter 5A Bevacizumab-induced normalization of blood vessels in 
tumors hampers antibody uptake

85

Chapter 5B Bevacizumab-induced vessel normalization hampers tumor 
uptake of antibodies – response

105

Chapter 6 VEGF pathway targeting agents, vessel normalization and 
tumor drug uptake: from bench to bedside

111

Chapter 7 Summary, discussion and future perspectives 127

Chapter 8 Nederlandse samenvatting (Summary in Dutch) 137

Dankwoord (Acknowledgements) 145

7

Proefschrift.indb   7 01-03-15   14:47



Proefschrift.indb   8 01-03-15   14:47


