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Visualization of signaling mechanism underlying pre- and postsynaptic functional
modification
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We developed a method to directly patch-clamp record from the fluorescently
labeled axon terminals of cultured Purkinje cells. We found that an axon terminal of a Purkinje cell
contains large releasable pool of synaptic vesicles, and that the release probability of each vesicle
upon a single action potential is low. In addition, our data clarified a unique presynaptic plasticity
mechanism that the low membrane excitability at the axon terminal of a Purkinje cell attenuates action
potential amplitudes during high frequency activation, resulting in short-term depression.

We developed a FRET Brobe monitoring the CaMKIl activity mediating the induction of long-term
potentiation at inhibitory synapses on a Purkinje cell, which contributes to motor learning. Thus, our
probe might enable to real time image the intracellular signaling closely associated with the
learning-related plasticity.
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