
Contents 

Acknowledgements V 

Abstract VII 

Resume IX 

List of Figures XV 

 of Tables XVII 

 1  Introduction 1 

1.1 Parkinson's disease 2 

1.1.1  perspective 2 

1.1.2 Clinical symptoms 3 

1.1.3 Pathology of the disease 5 

1.1.4 The direct and indirect pathways in basal ganglia 6 

1.1.5 Environmental factors of the disease 8 

1.1.6 Genetic factors 9 

1.1.7 Available treatments 12 

1.2 Parkin-associated Parkinson's disease 14 

1.2.1 Early-onset Parkinson's disease 14 

1.2.2 The E3  activity of the Parkin protein 14 

1.2.3 Parkin and  18 

1.2.4 Parkin regulates mitochondrial homeostasis 22 

1.2.5 Parkin and sporadic PD 23 

1.2.6 Mouse model of Parkin-related parkinsonism 23 

XI 

Zheng, Lu 1985- (DE-588)1097393402
The effect of the functional interaction between PGC-1? and Parkin on ...
2016

digitalisiert durch
IDS Basel/Bern, im Auftrag der
Schweizerischen Nationalbibliothek



Contents 

1.3 Mitochondrial dysfunction as a risk factor for Parkinson's disease 24 

1.3.1 The energy substrates of neurons 24 

1.3.2 Oxidative phosphorylation 25 

1.3.3 Mitochondria dynamics 25 

1.3.4 Mitochondria transport in neurons 26 

1.3.5 Mitochondrial dysfunction in PD 27 

1.4 PGC-la, a transcription coactivator regulating mitochondria biogenesis 29 

1.4.1  family of proteins 29 

1.4.2 PGC-la regulates a wide spectrum of transcription factors 30 

1.4.3 PGC-la is a key regulator of mitochondrial metabolism 31 

1.4.4 The regulation of PGC-la 34 

1.4.5 PGC-la in neurodegenerative disorders and its association with Parkinson's 

disease 35 

1.5 Aims of the thesis 37 

Chapter 2 Materials and me thods 41 

2.1 Plasmids 42 

2.2 Antibodies 42 

2.3 Animals 42 

2.4 Production and titration of adeno-associated viral vectors 43 

2.5  cellular assays of protein ubiquitination and degradation 44 

2.6 Western blot analysis 44 

2.7 Protein interaction assay 44 

2.8 Primary cortical neuron culture 45 

2.9 Analysis of  expression 45 

2.10 Mitochondria DNA quantification 46 

2.11 Flow cytometry analysis 47 

2.12 Oxygen consumption measurement 47 

2.13 Mitochondria membrane potential measurement 47 

XII 



Contents 

2.14 Stereotaxic injection 48 

2.15 Behavioral test 48 

2.16 Histology and quantification 49 

2.17 Transmission electron microscopy 49 

2.18 Image analysis 50 

2.19 Statistics 50 

Chapter 3 Results 51 

3.1 Overexpression of Parkin  the transcription of PGC-la 52 

3.2 Co-expression of Parkin and PGC-la enhances mitochondrial biogenesis 54 

3.3 Parkin increases the maximal respiratory capacity of cortical neurons when 

PGC-la is co-expressed 56 

3.4 PGC-la overexpression rescues oxygen consumption in Parkin null neurons. 59 

3.5 Co-expression of PGC-la and Parkin preserves the mitochondrial membrane 

potential 61 

3.6 Mitochondrial genes are upregulated by the overexpression of PGC-la and 

Parkin 62 

3.7 PGC-la controls the abundance of Mitofusin 2, a substrate of Parkin 64 

3.8 The survival of rat nigral dopaminergic neurons overexpressing PGC-la is 

controlled by Parkin 69 

3.9 Parkin decreases the amphetamine-induced rotational behavior induced by 

PGC-la 72 

3.10 Parkin and PGC-la control the density and morphology of mitochondria in 

nigral dopaminergic neurons 74 

3.11 Parkin and PGC-la regulate the interaction of mitochondria with the 

endoplasmic reticulum 75 

Chapter 4 Discussion 79 

Chapter 5 Conclusions and perspectives 85 

References 91 

XIII 



Contents 

Appendix 1 PGC-la activity in nigral dopamine neurons determines vulnerability 
to  

Appendix 2 Overview of Mouse Models of Parkinson's Disease 

Curriculum Vitae 

XIV 


	vtls001810010 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4



