
Bitter Sweet Symphony: the impact of sugars on
autoimmunity
Kissel, T.

Citation
Kissel, T. (2022, December 1). Bitter Sweet Symphony: the impact of sugars
on autoimmunity. Retrieved from https://hdl.handle.net/1887/3492105
 
Version: Publisher's Version

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

Downloaded from: https://hdl.handle.net/1887/3492105
 
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/license:5
https://hdl.handle.net/1887/3492105


Theresa Kissel



Bitter Sweet Symphony: the impact of sugars on autoimmunity

Theresa Kissel

Copyright © 2022 T. Kissel, Leiden, The Netherlands. All rights reserved. No part of this 

publication may be reproduced or transmitted in any form without permission of the copyright 

owner.

The research described in this thesis was financially supported by the Dutch Arthritis Foundation 

(ReumaNederland, 17-1-402).

ISBN: 978-94-6458-453-0

Cover design and layout: © www.evelienjagtman.com

Printing: Ridderprint | www.ridderprint.nl



BITTER SWEET SYMPHONY 
THE IMPACT OF SUGARS 

ON AUTOIMMUNITY

PROEFSCHRIFT

ter verkrijging van

de graad van doctor aan de Universiteit Leiden,

op gezag van rector magnificus prof. dr. ir. H. Bijl,

volgens besluit van het college voor promoties

te verdedigen op donderdag 1 december 2022

klokke 15:00 uur

door

Theresa Kissel

geboren te Bensheim

in 1992



Promotor

Prof. dr. R.E.M. Toes

Co-promotor

Dr. H.U. Scherer

Promotiecommissie

Prof. dr. T.W.J. Huizinga

Prof. dr. M. Wuhrer

Dr. T. Rispens (Sanquin, AMC)

Prof. dr. L. Nitschke (Erlangen, FAU)

Prof. dr. A. van Spriel (Radboud, UMC)



“Challenges are what make life interesting 

and overcoming them is what makes life meaningful.”

(Joshua J. Marine)





Table of Contents

Chapter 1 General introduction 9 

Chapter 2 Checkpoints controlling the induction of B cell-mediated autoimmunity 

in human autoimmune diseases

29

Chapter 3 Antibodies and B cells recognizing citrullinated proteins display a 

broad cross-reactivity towards other post-translational modifications

51

Chapter 4 On the presence of HLA-SE alleles and ACPA IgG variable domain 

glycosylation in the phase preceding the development of rheumatoid 

arthritis

83

Chapter 5 Genetic predisposition (HLA-SE) is associated with ACPA IgG variable 

domain glycosylation in the pre-disease phase of RA

99

Chapter 6 ACPA IgG variable domain glycosylation increases before the onset of 

rheumatoid arthritis and stabilizes thereafter; a cross/sectional study 

encompassing 1500 samples

117

Chapter 7 Surface immunoglobulin variable domain glycosylation impacts on 

autoantigen binding and acts as threshold for human autoreactive 

B-cell activation

147

Chapter 8 N-linked glycans attached to the immunoglobulin variable domain 

affect the recruitment of complement

209

Chapter 9 General discussion and perspectives 243

Addendum

Summary 269

Nederlandse samenvatting 273

Deutsche Zusammenfassung 277

Curriculum Vitae 283

List of publications 285

Acknowledgments 287


