INDEX

ﬁg Content Pl\?g.e
1 INTRODUCTION 1
2 REVIEW OF LITERATURE 6
2.1 Parkinson's disease 7
2.2 Aetiology of Parkinson's disease 8
2.2.1 Genetic cause of PD 9
2211 a-synuclein (SNCA) 9
2212 LRRK2 (PARKS) 10
2.2.1.3 | Parkin (PARK2) and PINK1 (PARKS6) 10
2.21.4 | DJ-1 (PARKY) 11
2.2.2 Environmental risk factor cause of PD 12
2.2.3 Cellular pathology in pathogenesis of PD 13
2231 Neuro-inflammation and PD 13
2.2.3.2 Mitochondria and Parkinson’s disease 15
2.2.3.3 Defect in Quality control 18
2.2.3.3.1 | Autophagy-Lysosomal pathways and Parkinson’s disease 18
2.2.3.3.1.1 | Autophagy 18
2.2.3.3.1.2 | Autophagy: Implication in PD pathogenesis 20
2.2.3.3.2 | ER Stress and Parkinson’s Disease 21
2.2.3.3.3 | Proteasomal function and Parkinson’s disease 22
2.3 miRNAs: mediator in PD pathogenesis 22
2.3.1 miRNAS biogenesis 23
2.3.2 Autophagy and miRNAs 25
2321 Autophagy and miRNAs in PD 28
2.3.3 Mitochondria and miRNAs 28
2.3.3.1 Role of miRNAs in mitochondrial homeostasis: In PD 29
3 AIM AND OBJECTIVES 34




MATERIALS AND METHODS

38

4.1 Cells and reagents 39
4.2 Cell death assay 39
4.3 Western blotting 40
4.4 Generation of stable cell line 40
4.5 Analysis of mitophagy by confocal microscopy 41
Analysis of reactive oxygen species and mitochondrial
4.6 . 41
membrane potential
4.7 Analysis of complex-1 activity 42
4.8 ATP luciferase assay 43
49 miRNA isolation and analysis by quantitative Real Time- 43
' PCR (qRT-PCR)
4.10 Microarray 49
Analysis of reactive oxygen species and LysoSensor
411 o 49
staining
4.12 Biotin-tagged miRNA pull-down and target validation 50
4.13 Statistical analysis 50
RESULT AND DISCUSSION
TNF-a induces apoptotic cell death in dopaminergic neuronal cells (SH- 51
SYS5Y cells): Inflammatory model of Parkinson’s Disease
Prolonged exposure of TNF-a induces cell death in SH-
5.1 52
SY5Y
TNF-a sensitizes SH-SY5Y cells to PD stress induced cell
5.2 54
death
53 Discussion 56
TNF-a regulates oxidative stress, mitochondrial function and autophagy 58
in neuronal cells
6.1 TNF-a induces mitochondrial oxidative stress in SH-SY5Y 59
' cells
6.2 TNF-a regulates mitochondrial complex-I in dopaminergic 61
' cells
6.3 TNF-o modulates in mitophagy 63
6.4 Discussion 66
TNF-a regulates miRNAs expression in SH-SY5Y cells 68
71 TNF-a regulates miRNAS expression targeting 69

mitochondrial functions




7.2 Discussion 76
8 mMiRNASs levels are altered in 6-OHDA induced toxin model of 79
Parkinson’s disease
8.1 mMiRNAs levels are altered in 6-OHDA induced PD stress 80
model of SH-SY5Y
8.2 Potential targets of miR-5701 are involved in mitochondrial 84
quality control and lysosomal degradation pathways
8.3 Discussion 105
9 miR-5701 modulates mitochondrial- lysosomal cross talk and regulates 107
cell death
9.1 miR-5701 regulates mitochondrial function 108
97 miR-5701 regulates the fusion of auotphoagosme with 111
lysosome
9.3 miR-5701 sensitizes 6-OHDA induced cell death 113
9.4 Discussion 115
10 SUMMARY AND CONCLUSION 117
10.1 Summary 118
10.2 Conclusion 121
10.3 Limitation and Future perspective 122
11 REFERENCES 124
LIST OF PUBLICATIONS 150
A Publications from Ph.D. thesis work 151
B Publications from other associated projects during Ph.D. tenure 152
Reprint of published article 158




