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Cover picture by CW. van den Berg.
iPSC-derived cardiomyocytes stained for Troponin | (green) and a-actinin (red) to visualize the
sarcomeric structures. All nuclei are stained with DAPI (blue).

The research described in this thesis was supported by the Netherlands Institute of
Regenerative Medicine.

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

Financial support for the publication of this thesis was kindly provided by Willy van
Heumenfonds, Stichting Proefdiervrij, Greiner Bio-One B.V., Axon Medchem B.V., Tebu Bio B.V.,
Becton Dickinson B.V.

ISBN: 978-94-6233-423-6
Lay-out and printing: Gildeprint — Enschede — The Netherlands



State of the heart
The promise of pluripotent stem cell-derived cardiomyocytes

in disease modelling, differentiation and development

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 woensdag 26 oktober 2016
klokke 15.00 uur

door

Cathelijne Willemijne van den Berg
geboren op 11 mei 1986
te Rotterdam



Promotor
Prof. dr. C.L. Mummery

Co-promotor
Dr. R.P. Davis

Promotiecommissie

Prof. dr. D.E. Atsma

Prof. dr. C.R. Bezzina (Amsterdam Medisch Centrum)
Prof. dr. V.M. Christoffels (Amsterdam Medisch Centrum)
Prof. dr. M.JT.H. Goumans

Prof. dr. P.C.J.J. Passier (Universiteit Twente)



“Ik geloof niet dat iemand een wetenschapper kan zijn, zonder ten diepste kunstenaar te zijn.”

William Bragg
Tentoonstelling Schoonheid in de Wetenschap
museum Boymans van Beuningen, Rotterdam, 2011

Aan mijn ouders






Table of contents

Chapter 1
Introduction

Chapter 2

Pluripotent stem cell models of cardiac disease and their implication for
drug discovery and development

Trends in Molecular Medicine 17, 475-484 (2011)

Chapter 3

Cardiomyocytes derived from pluripotent stem cells recapitulate
electrophysiological characteristics of an overlap syndrome of cardiac
sodium channel disease

Circulation 125, 3079-3091 (2012)

Chapter 4

Differentiation of Human Pluripotent Stem Cells to Cardiomyocytes Under
Defined Conditions

Series: Methods in Molecular Biology, Vol. 1353 (2016)

Chapter 5

Comparison of genetically marked NKX2-5-eGFP human induced pluripotent-
and embryonic stem cells shows extensive molecular and functional
similarity during early but not late cardiomyogenesis

In preparation

Chapter 6

Transcriptome of human foetal heart compared with cardiomyocytes from
pluripotent stem cells

Development 142, 3231-3238 (2015)

Chapter 7
General discussion

Appendices

8 English summary

9 Nederlandse samenvatting
10 Dankwoord

11 Curriculum Vitae

12 List of publications

21

45

87

107

127

169

183

187

195

201

205





