Outline of Lecture 14 (02-21 A; Pevsner)

Neurotransmitter Release

I.  Introduction


- Role of synaptic vesicles: release nxt onto presynaptic membrane upon stimulation (Ca++), in a way relatively autonomously from cell body


- SV lifecycle:  SV formation (direct endocytosis or endosomal), nxt loading, docking, priming, fusion, endocytosis (and possible delivery to endosomes)

II.  Composition of synaptic vesicles


- See p. 5 for list of SV properties (size and composition)


- There are lots of proteins and subtypes involved in SV, we will focus on a key few


- Major functions of SV proteins



- localization in nerve terminal: e.g. synapsins, Rabs



- transport across SV membrane: e.g. pumps, transporters, SV2



- docking and fusion: e.g. VAMP, synaptotagmin

III.  General model of vesicle docking and fusion


A) 7S complex



- Made of synaptotagmin and VAMP on vesicle and synatxin and SNAP-25 on synapse


- Forms a very tight complex in a 4-helix bundle



- A model proposed in 1994 implicates these proteins as central to membrane fusion


B) The other complexes



- core complex = VAMP + synatxin + SNAP-25



- 7S complex = core complex + synaptotagmin



- 20S complex = core complex + NSF + (SNAP


C) Model of synaptic vesicle release



1) n-sec1 dissociates from syntaxin and SV docks via 7S complex



2) NSF and (SNAP join to form 20S complex; synaptotagmin dissociates



3) NSF hydrolyzes ATP, 20S complex dissociates, Ca triggers SV fusion


D) Roles of component proteins


- SNARE hypothesis says that targeting specifity mediated by v-SNARE (e.g. VAMP) and t-SNARE (e.g. syntaxin) binding specificity


- Synaptotagmin is the only Ca sensor of all these proteins; its exact role is unclear, but could act as a brake (inhibitor of fusion) released by Ca++


- NSF is the only ATPase component



- Role of Rab3 unclear; could cause dissociation of n-sec1



- In reality, there are many other proteins involved beyond the few listed in this model

IV.  Broader perspective: the model can be generalized to other systems


- SV model applies to other eukaryotes (e.g. yeast vesicle trafficking)


- SV model applies to other secretory pathways (e.g. kidney and pancreas)

Summary of major points


- See “Summary of key points” on p. 1 of notes

