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Abstract of
Research

Project

The two-photon excitation microscope enables visualization of phenomena deep in living
Based
on the two-photon microscope, we have developed an optical technique for reading and

tissues, and is the first methodology to quantify dynamics of synapses in the brain.
writing memory traces in the neurona networks of cerebral cortex. Namely, we have
established a two-photon uncaging technique for caged-glutamate compounds, which can
measure functions of single synapse, and which can induce synaptic plasticity with the
resolution of single synapse. By further exploring this technique, we will investigate
structure-stability-function relationships of central synapses that underlie synaptic plasticity,
We have also found that
the two-photon excitation microscope greatly promotes simultaneous multicolor fluorescent

and relate them with learning and memory of behaving animals.

imaging, and that it enables fluorescent cross-correlation analysis, with which molecular
interactions can be analyzed in detail. We will apply this approach to elucidate molecular

and cellular mechanisms of exocytosis in the central synapses as well as in secretory tissues.
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