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High spatiotemporal resolution analyses of dynamics of synaptic vesicle proteins
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Exocytosis and endocytosis of a synaptic vesicle protein in and around a
presynaptic active zone were studied by live-cell fluorescence imaging of synaptophysin (syp) tagged
with a pH-sensitive fluorescent protein super-ecliptic phluorin (SEP) using a novel visualization
technique. Syp-SEP which had moved to the cell membrane diffused after the exocytosis. Synchronous
exocytosis occurring immediately after the electrical stimulation took place at several sites within

an active zone, whereas asynchronous exocytosis occurring tens to hundreds milliseconds after the
stimulation took a place at different sites. We also recorded endocytosis of syp-SEP occurring in
the periphery of active zone. The endocytosis occurring within a second after the stimulation and
that occurring later showed different characteristics such as temperature-dependence.
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