
Insight into the pathophysiology of cardiometabolic
diseases using multiple omics approaches
Wang, W.

Citation
Wang, W. (2024, November 27). Insight into the pathophysiology of
cardiometabolic diseases using multiple omics approaches. Retrieved from
https://hdl.handle.net/1887/4169999
 
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/1887/4169999
 
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/1887/4169999


 
 

 
 
 
Insight into the Pathophysiology of 

Cardiometabolic Diseases using 
Multiple Omics Approaches 

 
 
 
 
 
 

Wenyi Wang 
 
 

 
 
 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Insight into the Pathophysiology of Cardiometabolic Diseases using 
Multiple Omics Approaches 
Copyright ã W,Wang, 2024 
Cover design: OurFridayGoldfish Design Studio and Wenyi Wang 
Layout: Wenyi Wang 
Printed by: ProefschriftMaken 
ISBN: 978-94-6510-201-6 
 
The work described in this PhD thesis was conducted at the Department of 
Human Genetics, Leiden University Medical Center, Leiden, the 
Netherlands 
 
W,Wang was supported by the Chinese Scholarship Council. Part of the 
research described in this thesis was supported by Leiden University Fund 
(LUF). 
Financial support from the Dutch Heart Foundation is gratefully 
acknowledged. 
 
All right reserved. No part of this thesis may be transformed, reproduced or 
transmitted in any form by any means without prior permission of the 
author.  



 
 

 
Insight into the Pathophysiology of 

Cardiometabolic Diseases using 
Multiple Omics Approaches 

 

 

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 Woensdag 27 November 2024 

klokke 13:00 uur  

 

door  

 

Wenyi Wang 

 

geboren te Guizhou, China 

in 1995  



 

 
 

Promotor 

Prof. dr. ir. J.A.P. Willems van Dijk 
 
 
Co-promotor 

Dr. ir. D. van Heemst 
 
Dr. R. Noordam 
 
 
Leden promotiecommissie 

Prof. dr. A.M.J.M. van den Maagdenberg 
 
Prof. dr. S.C. Cannegieter 
 
Prof. dr. P. Parini (Karolinska Institutet, Stockholm, Sweden) 
 
Prof. dr. P.M. Munroe (Queen Mary University of London, London, UK) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
 

 
 
 
 
 
 
 
 

To my parents 
献给我的⽗⺟ 

 
   

  



 

 
 

 
  



 
 

Table of Contents 
Chapter 1 9 
General Introduction 9 

Part I        Insulin Sensitivity 25 

Chapter 2 27 

Differential insulin sensitivity of NMR-based metabolomics measures in a two-
step hyperinsulinemic euglycemic clamp study 27 

Part II Pathophysiology of Type 2 Diabetes Mellitus 51 
Chapter 3 53 

Assessment of the bi-directional relationship between blood mitochondrial DNA 
copy number and type 2 diabetes mellitus: a multivariable-adjusted regression and 
Mendelian Randomization study 53 

Chapter 4 77 

Clustered Mendelian randomization analyses identify distinct and opposing 
pathways in the association between genetically influenced insulin-like growth 
factor-1 and type 2 diabetes mellitus 77 

Part III Pathophysiology of Sleep-Associated Dyslipidemia 103 
Chapter 5 105 

A Large-Scale Genome-Wide Gene-Sleep Interaction Study in 732,564 
Participants Identifies Lipid Loci Explaining Sleep-Associated Lipid Disturbances 105 

Part IV        Integration of Pharmacometrics and Epidemiology 133 
Chapter 6 135 

A novel approach for pharmacological substantiation of safety signals using 
plasma concentrations of medication and administrative/healthcare databases: A 
case study using Danish registries for an FDA warning on lamotrigine 135 

Part V        Discussion, Future perspective and Appendices 155 
Chapter 7 157 

Discussion and Future Perspective 157 

Chapter 8 171 

Appendices 171 
Summary 172 
Samenvatting 176 
PhD portfolio 181 
Publications and Manuscript 182 
Curriculum Vitae 183 
Acknowledgements 184 




