
Table of Contents

Summary ........................................................................................................................................................... 1

Zusammenfassung ......................................................................................................................................... 3

Context & Aims ............................................................................................................................................... 5

List of Figures .................................................................................................................................................. 7

Abbreviations .................................................................................................................................................. 9

Chapter 1 — Interpreting Mixed Signals: Extracellular Vesicle Functionality in the

Central Nervous System ........................................................................................................................... 11

Abstract ...................................................................................................................................................... 13

Multi-Modal Communication Via Extracellular Vesicles ......................................................... 15

The Nanoscules and the Giants — Subtypes of EVS in brief ..................................................... 15

EV Composition as a Molecular Window to the Brain ............................................................. 18

Evidence of EV Functionality in the Healthy CNS ...................................................................... 19

EV release is coupled to neuronal firing: a regulatory feedback loop? ......................... 19

Hydrophobic morphogens and regulators ofsynaptic plasticity hitCh-hike on EVS 21

Neuronal EVS may regulate synaptic pruning by microglia .............................................. 22

Oligodendrocyte BVS play roles in myelination ..................................................................... 23

EVS shuttle metabolites and metabolic enzymes in the CNS ............................................. 24

EV functionality in CNS Injury & Disease ...................................................................................... 24

Glial EVS propagate infiammation after injury ....................................................................... 25

Some EVS are more equal than others in neuroprotection and regeneration ........... 26

EVS in neurodegenerative diseases — a double edged sword ........................................... 28

Concluding Remarks ............................................................................................................................. 31



References 

Chapter Z - Current Insights into Nogo-A Signaling and its Clinical Relevance .................

Abstract 

Introduction 

Structure and Topology of Nogo-A 

NogofA engages a multi-subunit receptor complex ..................................................................

 N0go-66 receptor components

Nogo-A-AZO receptor component< 

Multimeric receptor complex assembly for the fulHength Nogo-A ligand? ...............

 Transcytosis ofNogo-A?

Nogo—A Signals to the Cytoskeleton and Beyond .......................................................................

Canonical Nogo-A Signaling ~ From Receptor t0 Cytoskeleton ........................................

 Signaling t0 the nucleus?

Nogo-A Function Depends on Cell Type and Developmental Stage ....................................

Nogo—A regulates proliferation and emigration in neurogenic niches ..........................

Nogo-A limits structural and functional plasticity in the adult CNS ...............................

Nogo-A in myelination & de—myelinating diseases ...............................................................

Regeneration after injury: Go for Nogo in the right place at the right time ................

 Concluding Remarks

References 

Chapter 3 » A Prelude to the Isolation and Characterisation of Extracellular Vesicles ..

Abstract 

Introduction 

Result 

33

4—1

43

45

45

47

48

49

49

50

52

53

54

55

56

57

59

61

64

65

79

81

83

85

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessment of EV size distributions 85

Assessment of EV yields 87

Assessment of EV purity 88

Assessment of EV morphology 90

The density gradient method 92

Isolation ofEVs from human bodily fluids -in brief............................................................ 93

Concluding Remarks 95

Materials & Methods 97

References 103

Chapter 4- - Nogo-A as an Extracellular Vesicle— Associated Ligand .................................... 107

Abstract 109

Introduction 1 1 1

Resulr< 113

Nogo-A is associated with extracellular vesicles in vitro and in vivo .......................... 1 13

Nogo-A is associated with the EV membrane with the Niterminus facing out ........ 118

EV-associated Nogo—A is active as a ligand ............................................................................ 123

Nogo-A+ EVS signal via SlPRZ 128

Discussion 131

Materials & Methods 141

References 151

Chapter 5 — On to the Future: Conclusions & Perspectives .................................................... 159

Summary of Key Findings 161

Future Directions 162

Trafficking of Nogo-A 162 



Functional subpopulations of EVS ............................................................................................. 164

Synaptic function of Nogo—A+ EVS? ........................................................................................... 165

Nogo—A+ EVS in the context of CNS injury and regeneration .......................................... 166

Concluding Remarks ............................................................................................................................ 167

References ............................................................................................................................................... 169

Acknowledgments ...................................................................... 171

Curriculum Vitae (CV) ......................................................................................................... 173


