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Testing the "local feedback hypothesis™ as a basic mechanism of memory in the
single identified neuron
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As a basic principle of memory, 1 have thought out “ local feedback
hypothesis” (Science, 2005). To correlate the cellular change depicted in the hypothesis to
behavioral changes, we have identified the feeding neuron, which commands feeding behavior in
Drosophila brain (Nature, 2013). In this study, we have established an experimental system of
Pavlovian conditioning, where mechanical stimulation is associated to feeding behavior. We found
that mechanical stimulation highjacks the feeding neuron through change in input onto the feeding
neuron during the conditioning (Curr. Biol., 2021). Taking advantage of this experimental system,
which allows subcellular analysis of the feeding neuron during the conditioning, we discovered the
first "engram synapse" carrying the memory at the real time.
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