
Application of in-silico and in-vitro optogenetic tools to
cardiac arrhythmia research
Teplenin, A.

Citation
Teplenin, A. (2024, June 13). Application of in-silico and in-vitro optogenetic
tools to cardiac arrhythmia research. Retrieved from
https://hdl.handle.net/1887/3762949
 
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/1887/3762949
 
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/1887/3762949


Application of in-silico and in-vitro
optogenetic tools to cardiac arrhythmia

research

Alexander Teplenin



Colophon

The studies in this thesis has been carried out at the Department of Cardiology
of Leiden University Medical Center, Leiden, The Netherlands.

ISBN: 978-94-6266-708-2

The research in this thesis was supported by funding from the Netherlands Or-
ganisation for Scientific Research (NWO, Vidi grant 91714336), Ammodo and
the European Research Council (ERC, Starting grant 716509) to Dr. D.A. Pij-
nappels

Copyright © 2024, Alexander Teplenin

All rights reserved. No part of this book may be reproduced or transmitted, in
any form or by any means, without permission in writing of the author.

Document prepared with LATEX2ε and typeset by pdfLATEX (Minion Pro font)
Template of thesis layout style design in LATEX: Martijn Wieling — www.
martijnwieling.nl

Cover: ”The synergy of approaches”. Computational, biological, optical, math-
ematical analytical techniques has been combined by the author of this the-
sis. Corresponing pictorial symbols for each approach are superimposed over
a snapshot from the video of an optogenetic experiment from Chapter 3 of the
thesis. Created by Alexander Teplenin.
Final cover design: Alexander Teplenin

Printed by: Print&Bind, Amsterdam



Application of in-silico and in-vitro
optogenetic tools to cardiac

arrhythmia research

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 13 juni 2024
klokke 10:00 uur

door

Alexander Teplenin
geboren te Tsjistopol, Tatarstan, Rusland

in 1991



Promotor: Prof. dr. D. A . Pijnappels

Co-promotores: Dr. A. A. F. de Vries
Dr. T. de Coster

Promotiecommissie: Prof. dr. P. Steendijk
Prof. dr. R. Clayton (Sheffield University, United Kingdom)
Dr. O. Aslanidi (King’s College London, United Kingdom)
Dr. N. Vandersickel (Ghent University, Belgium)



Table of Contents

Chapter 1 General Introduction and Outline of the Thesis 1

Chapter 2 “Trapped Reentry” as Source of Acute Focal Atrial Ar-
rhythmias
Cardiovascular Research (2023): cvad179 13

Chapter 3 Paradoxical Onset of Arrhythmic Waves from Depolar-
izedAreas inCardiac TissueDue toCurvature-Dependent
Instability
Physical Review X 8, no. 2 (2018): 021077 57

Chapter 4 Unconventional Collective Resonance as Nonlinear
Mechanism of Ectopic Activity in Excitable Media
In submission 89

Chapter 5 Functional Analysis of The Engineered Cardiac Tissue
Grown on Recombinant Spidroin Fiber Meshes
PLoS One 10, no. 3 (2015): e0121155 125

Chapter 6 Summary, Conclusions and Future perspectives 141

Chapter 7 149
Samenvatting . . . . . . . . . . . . . . . . . . . . . . . . . 151
List of Publications . . . . . . . . . . . . . . . . . . . . . . 155
Acknowledgements . . . . . . . . . . . . . . . . . . . . . . 157
Curriculum Vitae . . . . . . . . . . . . . . . . . . . . . . . 159

v


