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Synchronous and asynchronous release of neurotransmitters at synaﬁses play
important roles in information processing in the central nervous systems. However the mechanism for
synchronous and asynchronous release remains elusive. In this study, we constructed a release model
to explain temporal patterns of vesicular events upon action potentials, based on quantitative
analysis of the number of released vesicles detected by the deconvolution method. From the results
of the model simulation, we proposed that synaptic vesicles transit through recycling pool,
replacement site and docking site before exocytosis, and that synchronous release derives from the
vesicles located at docking and replacement site before an action potential arriving at presynaptic
terminals, while asynchronous release derives from the vesicles located in recycling pool.
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