
Mucosal immunology revisited through mass cytometry : from biology to
bioinformatics and back
Unen, V. van

Citation
Unen, V. van. (2018, November 27). Mucosal immunology revisited through mass cytometry :
from biology to bioinformatics and back. Retrieved from https://hdl.handle.net/1887/67101
 
Version: Not Applicable (or Unknown)

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/67101
 
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/1887/67101


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/67101  holds various files of this Leiden University 
dissertation. 
 
Author: Unen, V. van 
Title: Mucosal immunology revisited through mass cytometry : from biology to 
bioinformatics and back 
Issue Date: 2018-11-27 
 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/67101
https://openaccess.leidenuniv.nl/handle/1887/1�


Mucosal Immunology revisited through 
Mass Cytometry

From Biology to Bioinformatics and Back

Vincent van Unen



© 2018 Vincent van Unen, Leiden, the Netherlands

Mucosal Immunology revisited through Mass Cytometry: From Biology to Bioinformatics and Back.

All rights reserved. No part of this thesis may be reproduced or transmitted in any form, by any means, 

electronic or mechanical without prior written permission of the author, or where appropriate, of the 

publisher of the articles.

The work presented in this thesis was performed at the Department of Immunohematology and Blood 

Transfusion of the Leiden University Medical Center in the Netherlands.

ISBN: 978-94-9301-499-2

Printed by: Gildeprint Drukkerijen

Financial support for the publication of this thesis was kindly provided by Fluidigm Corporation.



Mucosal Immunology revisited through 
Mass Cytometry

From Biology to Bioinformatics and Back

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

27 november 2018 klokke 16:15 uur

door

Vincent van Unen

geboren te Vlaardingen 

in 1989



	

	 Promotor			   :  Prof. Dr. F. Koning

	 Leden Promotiecommisie	 :  Prof. Dr. F. J.T. Staal
					     :  Prof. Dr. R. E. Mebius
					     :  Prof. Dr. J. Borst



	

TABLE OF CONTENT

Chapter 1.................................................................................................	 6
General introduction

Chapter 2.................................................................................................     16
Mass cytometry of the human mucosal immune system reveals tissue- and 
disease-associated immune subsets
Immunity 44:5, 1227-1239 (2016)

Chapter 3.................................................................................................     48
Cytosplore: interactive immune cell phenotyping for large single-cell datasets
Computer Graphics Forum 35:3, 171-180 (2016)

Chapter 4.................................................................................................     72 
Visual analysis of mass cytometry data by hierarchical stochastic neighbour 
embedding reveals rare cell types
Nature Communications 8:1, 1740 (2017)

Chapter 5.................................................................................................   106 
Stratification of immune cell infiltrates in inflammatory bowel disease by high-
dimensional mass cytometry
In preparation

Chapter 6.................................................................................................   138 
Mass cytometry reveals innate lymphoid cell differentiation pathways in the human 
fetal intestine
Journal of Experimental Medicine 215:5, 1383-1396 (2018)

Chapter 7.................................................................................................   168 
Summarising discussion

Appendices..............................................................................................     
Nederlandse samenvatting, list of publications, CV and acknowledgements


