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Application of fluorescent probes to single vesicle analysis
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In mammalian CNS synapses, transmitter is released by fusion of synaptic
vesicles to the plasma membrane. Because diameter of synaptic vesicles is small, it is difficult to
look at _dynamics of single synaptic vesicles. In this program, we have applied total internal
reflection fluorescent microscopy to acutely-dissociated presynaptic terminals. By sparsely staining
synaptic vesicles with FM1-43, we could monitor dynamics of synaptic vesicles such as fusion and
tethering to the release sites at the calyx of Held synapse in the auditory brainstem as well as
hippocampal mossy fiber synapse. Moreover, we found that tethering of synaptic vesicles to the
release sites was not sufficient for vesicle fusion. In addition to tethering, molecular priming of
synaptic vesicles was required for fusion events.
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