&2 Universiteit
4] Leiden
The Netherlands

hiPSC-derived 3D cardiac microtissue models with

integrated immune cells and vasculature
Arslan-van Bergen, U.

Citation

Arslan-van Bergen, U. (2024, September 24). hiPSC-derived 3D cardiac
microtissue models with integrated immune cells and vasculature. Retrieved
from https://hdl.handle.net/1887/4092667

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/4092667

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/1887/4092667

hiPSC-derived 3D cardiacmicrotissue
models with integrated immune cells

and vasculature

Ulgu Arslan-van Bergen
2024



Colophon

hiPSC-derived 3D cardiac microtissue models with integrated immune
cells and vasculature

PhD thesis

This thesis was prepared at the department of Anatomy and Embryology of
the Leiden University Medical Centre, Leiden, The Netherlands.

Copyright © Ulgu Arslan-van Bergen, Leiden, The Netherlands, 2024.

All rights reserved. No parts of this book may be reproduced or transmitted, in
any forms and by any means, without permission in writing from the author.
The copyright of the articles that have been published has been transferred to the
respective journals.

The research described in this thesis as well as its publications was supported by
the following grants: the European Union’s Horizon 2020 research and innovation
programme under grant

agreement No. 812954; The Novo Nordisk Foundation Center for Stem Cell Medicine
is supported by Novo Nordisk Foundation grants (NNF21CC0073729).

ISBN: 978-94-6506-185-6
Printing: Ridderprint, www.ridderprint.nl

Cover: Cardiac microtissue with integrated immune cells (purple) and vasculature
(red). Back cover is the human heart illustration. Front and back covers were made
by Merlijn van Bijsterveld, who kindly gave the permission for the use of these
images for this book.

Thesis layout was designed by Elies Thijs.

Financial support by the Dutch Heart Foundation for the publication of this
thesis is gratefully acknowledged.



hiPSC-derived 3D cardiac microtissue models
with integrated immune cells and vasculature

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 24 september 2024
klokke 11.30 uur

door

Ulgu Arslan-van Bergen

geboren te Anamur, Turkije in 1994



Promotor
Prof. Dr. C.L. Mummery

Co-promoteren
Dr. V. Orlova

Promotiecommissie

Prof. Dr. P.S. Hiemstra

Prof. Dr. M.J.T.H Goumans

Prof. Dr. P. Loskill (University of Tubingen)

Prof. Dr. A.D. Van Der Meer (University of Twente)



With endless curiosity,
patient hearts and united minds...






Contents

Chapter1
Introduction 10
Chapter 2
Perspectives for Future Use of Cardiac Microtissues from Human Pluripotent 28

Stem Cells (Arslan et al., 2022)

Chapter 3

Microphysiological Stem Cell Models of The Human Heart (Arslan et al., 42
2022)

Chapter 4

Integration of hiPSC-derived macrophages into 3D cardiac microtissues 84

(In preparation)

Chapter 5

Development of Vascularized hiPSC-derived 3D cardiac microtissue on 104
chip (Arslan et al., 2023)

Chapter 6
Enhanced endothelial cell-cardiomyocyte crosstalk in hiPSC-derived 123
vascularized 3D cardiac microtissue on chip through paracrine

signalling (Arslan et al., 2023)

Chapter 7
Generation and characterization of hiPSC-derived vascularized-, 136
perfusable cardiac microtissues-on-chip (Arslan et al., 2024)

Chapter 8
General Discussion 176
Appendix
Summary/ Samenvatting 190
List of Publications 194
Curriculum Vitae 195

Acknowledgment 196



