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Fig.1 Synaptic vesicle recycling mode
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Fig.2 SNARE complex recycling during synaptic vesicle fusion'™
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The Structural and Molecular Mechanism of Neuronal Presynaptic Plasticity

PAN Ping-Yue'', LU Pei-Hua" , SHENG Zu-Hang"* "
(Y Department of Neurobiology, Shanghai Second Medical University, Shanghai 200025, China;
B Synaptic Function University, National Institute of Neurological Disorders and Stroke,
National Institutes of Health, Bethesda, Maryland 20892, USA)

Abstract  Synaptic plasticity is a physiologically important mechanism underlying neuronal information processing.
In terms of expression site. synaptic plasticity can be divided into presynaptic and postsynaptic. Presynaptic
plasticity is implicated in the modulation of the neurotransmitter release machinery and consequently in synaptic
strength. From a physiological perspective, this type of plasticity could be derived from a change in quantal size,
active zone structure, probability of transmitter release, especially, synaptic vesicle dynamics: from synaptic
vesicle trafficking to the nerve terminal, docking at or fusion with the presynaptic plasma membrane. and finally,
reconstitution following endocytosis. Each of these steps is mediated by the concerted activities of multiple proteins
and protein complexes, thus presenting numerous points at which the cascades leading to effective neuretransmitter
release could be modulated. Potential mechanisms by which the synaptic vesicle release could he modulated and

synaptic activity could be silenced or enhanced at the presynaptic terminal are reviewed.

Key words presynaptic plasticity, synaptic strength, quantal size, active zone, probability of transmitter release
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