
AMPK signaling in dendritic cells: a metabolic sensor
controlling the balance between immunity and tolerance
Brombacher, E.C.

Citation
Brombacher, E. C. (2024, March 7). AMPK signaling in dendritic cells: a
metabolic sensor controlling the balance between immunity and tolerance.
Retrieved from https://hdl.handle.net/1887/3719960
 
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/1887/3719960
 
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/1887/3719960


AMPK Signaling in Dendritic Cells
A metabolic sensor controlling the balance between 

immunity and tolerance

Eline C. Brombacher



ISBN: 978-94-93289-42-0

Cover design: Designed by Eline Brombacher, colored by Sare Jansma (5 years old)

Layout: Eline Brombacher and TOSAM

Printing: PrintSupport4U

The work described in this thesis was performed at the department of Parasitology at the 
Leiden University Medical Center, Leiden, The Netherlands. The work was supported by the 
LUMC (grant awarded to dr. B. Everts). 

Printing of this thesis was financially supported by Bio X Cell and ChipSoft, which is 
gratefully acknowledged.

Copyright © 2023 E.C. Brombacher
All rights reserved. No part of this publication may be reproduced, stored in retrieval system, 
or transmitted in any form or by any means, electronic, mechanical, by photocopying, 
recording, or otherwise, without the prior written permission of the author.



AMPK Signaling in Dendritic Cells
A metabolic sensor controlling the balance between 

immunity and tolerance 

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 7 maart 2024
klokke 13.45 uur

door

Eline Constance Brombacher
geboren te Monnickendam

in 1993



Promotor: Prof. dr. M. Yazdanbakhsh

Co-promotors: Dr. B. Everts
Dr. B.G.A. Guigas

Leden promotiecommissie: Prof. dr. J.G. Borst
Dr. ir. R. Stienstra (Wageningen University)
Prof. dr. B. Viollet (Université Paris Cité)
Prof. dr. C.R. Berkers (Utrecht University)



Table of contents

Part 1 Introduction 7

Chapter 1 General introduction 9

Chapter 2 Shaping of Dendritic Cell Function by the Metabolic 
Micro-Environment

17

Chapter 3 Characterization of Dendritic Cell Metabolism by 
Flow Cytometry

47

Part 2 AMPK in Dendritic Cells as Regulator of Immunity 67

Chapter 4 Dendritic cell-intrinsic LKB1-AMPK/SIK signaling controls 
metabolic homeostasis by limiting the hepatic Th17 response 
during obesity

69

Part 3 AMPK in Dendritic Cells as Regulator of Tolerance 105

Chapter 5 AMPK activation induces human RALDHhigh tolerogenic dendritic 
cells through rewiring of glucose and lipid metabolism

107

Chapter 6 AMPK activation in tumor-associated dendritic cells promotes 
tumor growth

141

Chapter 7 Metabolic sensor AMPK licenses CD103+ dendritic cells to induce 
Treg responses

171

Part 4 Discussion 215

Chapter 8 General discussion 217

Appendices 233

Nederlandse samenvatting 234

Curriculum Vitae 240

List of publications 241

Dankwoord 242


