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A study of operational mechanisms in neural circuits based on activity
measurement of whole synapses in the brain
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To comprehend the dynamics in complicated neural circuits, we developed a
novel method for large scale synapse imaging and examined circuit mechanisms for generating
functional neural dynamics. We expressed a membrane bound-form calcium sensor in the central nervous

system of Drosophila larvae and performed time-lapse fluorescence imaging. We analyzed the

spatiotemporal fluorescence data by clustering based on statistical physics, extraction of network

structure using transfer entropy, and architecture analysis by graph theory. In the end, we

s?cceedeq in identifying a novel circuit module underlying generation of multiple patterns of larval
ocomotion.
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