
Intricacies of alpha-synuclein aggregation
Mucibabic, M.

Citation
Mucibabic, M. (2016, December 14). Intricacies of alpha-synuclein aggregation. Casimir PhD
Series. Retrieved from https://hdl.handle.net/1887/44785
 
Version: Not Applicable (or Unknown)

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/44785
 
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/1887/44785


 
Cover Page 

 
 

 
 
 

 
 
 

The handle  http://hdl.handle.net/1887/44785 holds various files of this Leiden University 
dissertation. 
 
Author: Mucibabic, M. 
Title: Intricacies of alpha-synuclein aggregation 
Issue Date: 2016-12-14 
 
 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/44785
https://openaccess.leidenuniv.nl/handle/1887/1�


 
 

INTRICACIES OF ALPHA-SYNUCLEIN AGGREGATION 
 

 

 

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 14 december 2016 

klokke 12.30 uur 

 

 

door 

 

 

 

 

 

 

Marija Mučibabić 

geboren te Kruševac, Servië 
in 1983 

 

  



Promotoren: Prof. Dr. T. J. Aartsma (Universiteit Leiden) 

 Prof. Dr. G. W. Canters (Universiteit Leiden) 

                            

Promotiecommissie:  Prof. Dr. E. R. Eliel (Universiteit Leiden)  

 Prof. Dr. T. Schmidt (Universiteit Leiden) 

 Prof. Dr. V. Subramaniam (Vrije Universiteit) 

 Prof. Dr. M. M. A. E. Claessens (Universiteit Twente) 

 Dr. M. Huber (Universiteit Leiden) 

 Dr. S. Semrau (Universiteit Leiden) 

 

 

 

 

 

 

 

 

 

 

Casimir PhD Series, Delft-Leiden 2016-34 

ISBN: 978-90-8593-280-2 

This work was performed in the research program entitled ‘‘A Single Molecule View on 

Protein Aggregation’’, supported by the Foundation for Fundamental Research on Matter 

(FOM, project number 10SMPA06), which is part of the Netherlands Organization for 

Scientific Research (NWO). 

  



" The important thing is not to stop questioning. Curiosity has its own reason for existing." 

                                                                                                                  Albert Einstein 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                           To my mother Dragana and my father Spasoje 

  



  



Contents   

 

1 Introduction  1 

 1.1  Neuropathology of Parkinson’s disease 1 

 1.2  Proteins and protein folding 2 

 1.3  Protein misfolding and disease 2 

 1.4  Parkinson’s disease and α-synuclein 3 

 1.5  The mechanism and molecular basis of α-synuclein aggregation 4 

 1.6  The methods to determine kinetics of α-synuclein aggregation 6 

 1.7  The factors influencing α-synuclein aggregation 7 

 1.8  Thesis outline 8 

 1.9  References  10 

 

2 The effect of fluorescent labeling on α-synuclein fibril morphology 15 

 2.1  Introduction 16 

 2.2  Materials and Methods 18 

 2.3  Results 21 

 2.4  Discussion 27 

 2.5  Conclusion 32 

 2.6  References 34 

 2.7  Supporting Information 37 

 

3 Early events in α-synuclein aggregation 41 

 3.1  Introduction 42 

 3.2  Materials and Methods 43 

 3.3  Results 47 

 3.4  Discussion 56 

 3.5  Conclusion 60 

 3.6  References  61 

 3.7  Supporting Information 64 

 

4 Influence of solution conditions on α-synuclein aggregation kinetics  65 

 4.1  Introduction 66 

 4.2  Materials and Methods 67 

 4.3  Results 70 

 4.4  Discussion 71 

 4.5  Conclusion 74 

 4.6  References 75 

   

5 Intermittent growth of α-synuclein fibrils 79 

 5.1  Introduction 80 

 5.2  Materials and Methods 81 



 5.3  Results and Discussion 85 

 5.4  Conclusion 93 

 5.5  References 95 

 5.6  Supporting Information 96 

 

6 Substrate surface affects α-synuclein aggregate morphology 97 

 6.1  Introduction 98 

 6.2  Materials and Methods 99 

 6.3  Results 103 

 6.4  Discussion 110 

 6.5  Conclusion 113 

 6.6  References 114 

 

7 Summary and Prospects 119 

 Samenvatting 125 

 Zaključak 131 

 Curriculum Vitae 137 

 List of publications 139 

 Acknowledgements 141 

 

 


