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Abstract:

Synapses continually replenish their synaptic vesicle (SV) pools while suppressing
spontaneous fusion events, thus maintaining a high dynamic range in response to
physiological stimuli. The presynaptic protein complexin (CPX) inhibits fusion through
interactions between its highly conserved central helix and the SNARE complex. Two
poorly conserved domains (the accessory helix and the C-terminal domain) on either
side of the central helix (CH) are also required for inhibition of spontaneous fusion.
We found that the C-terminal domain (CTD) binds lipids through a novel protein motif,
permitting complexin to inhibit spontaneous exocytosis in vivo by targeting complexin
to highly curved membranes such as SVs. Membrane curvature enhanced CPX
binding and induced conformational changes in a critical amphipathic region of the
CTD. The accessory helix (AH) of CPX contributes to the inhibition of exocytosis but
the molecular mechanism for this function remains unknown. Several models have
been proposed for the role of AH based on the concept that AH competes with VAMP
for a binding site on the SNARE complex. Using a series of AH mutations and
chimeras with mouse AH together with NMR and CD spectroscopy, electrophysiology,
and behavioral assays, we identified key features of the AH and CH required for
inhibition of SV fusion by CPX. We propose that the AH stabilizes the CH through
nucleation and propagation of helical secondary structure, thereby facilitating binding
of the CH to the SNARE complex.
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