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This project has aimed to shed light on the dynamic behaviors and mechanisms
of synaptic outputs from axon terminals through activity-dependent modification of all-or-none type
of high fidelity information transfer in neuronal axons based on action potential conduction. Our

studies on inhibitory interneurons and Purkinje cells in the cerebellum have shown that synaptic
outputs dynamically change in size through altered action potential conduction pattern and/or
transient modification of Ca2+ channel states in a manner dependent on neuronal activity and/or
intra-cellular signaling pathway. In addition, unexpectedly, development of fluorescent imaging
technique for membrane potential has enabled us to identify a novel supra-linear amplification of
dendritic voltage fluctuation at distal dendrite in hippocampal pyramidal neurons.
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Spatial pattern of LTD establishment in a cerebellar Purkinje cell Spatial pattern of LTD establishment in a cerebellar
Purkinje cell
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Impact of cAMP on action potential propagation and synaptic outputs in cerebellar Purkinje cell axons
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Dual actions of cAMP on action potential and transmitter release in an axon of a cerebellar Purkinje cell.
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