Universiteit

4 Leiden
The Netherlands

High-dimensional profiling of immunotherapy-responsive immune cells

in cancer
Beyrend, G.

Citation
Beyrend, G. (2021, June 8). High-dimensional profiling of immunotherapy-responsive immune
cells in cancer. Retrieved from https://hdl.handle.net/1887/3185499

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/1887/3185499

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/1887/3185499

Cover Page

The handle https://hdl.handle.net/1887/3185499 holds various files of this Leiden
University dissertation.

Author: Beyrend, G.
Title: High-dimensional profiling of immunotherapy-responsive immune cells in cancer
Issue Date: 2021-06-08


https://openaccess.leidenuniv.nl/handle/1887/1
https://hdl.handle.net/1887/3185499
https://openaccess.leidenuniv.nl/handle/1887/1�

HIGH DIMENSIONAL PROFILING OF
IMMUNOTHERAPY-RESPONSIVE IMMUNE CELLS IN CANCER

Guillaume Beyrend-Frizon



The research performed in this thesis was performed at the Department of Immunology, formely
known as the Department of Immunohematology and Blood Transfusion of the Leiden University
Medical Center, Leiden, The Netherlands.

Financial support for the publication of this thesis was partially provided by Fluidigm.
ISBN: 978-94-93197-66-4

Cover design: Off Page, Amsterdam
Layout and Printing: Off Page, Amsterdam

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system
or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise without permission of the author.

Copyright © 2021 Guillaume Beyrend-Frizon

HIGH DIMENSIONAL PROFILING OF
IMMUNOTHERAPY-RESPONSIVE IMMUNE CELLS IN CANCER

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 dinsdag 8 juni 2021
klokke 10 uur

door

Guillaume Beyrend
geboren te Briey, Frankrijk in 1989



Promotor: Prof. dr. F. Ossendorp
Co-promotor: Dr. R. Arens

Leden promotiecommissie:

Prof. dr. J.G. Borst, Leiden University Medical Centre
Prof. dr. J.B.A.G. Haanen, Netherlands Cancer Institute
Prof. dr. J.G.J.V. Aerts, Erasmus Medical Center

Prof. dr. R. van Lier, University Medical Centre of Utrecht

Dédié a mes chers parents



TABLE OF CONTENTS

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Appendices

Introduction

Cytofast: A workflow for visual and quantitative
analysis of flow and mass cytometry data to
discover immune signatures and correlations

Visualization and Quantification of High-Dimensional
Cytometry Data using Cytofast and the Upstream
Clustering Methods FlowSOM and Cytosplore

PD-L1 blockade engages tumor-infiltrating lymphocytes to
co-express targetable activating and inhibitory receptors

Discovery of circulating effector T cell states connected to
effective immune checkpoint therapy

T cells in blood: witnesses and executers of
immunotherapy in cancer

Summarizing discussion

Nederlandse Samenvatting
Acknowledgments

List of publications
Curriculum Vitae

25

41

59

89

117

149

159
163
165
166





