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The analysis of synaptic plasticity induced by Pavlovian conditioning in
Drosophila feeding neural circuits at the single cell level
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In this study, we aimed at connecting synaptic plasticity to memory at the
single cell level. For this purpose, we have established a novel conditioning protocol to associate
somatosensory stimuli (CS) with a feeding behavior (proboscis extension) induced by sucrose
stimulation (US) in Drosophila brain. After repeated pairing of the CS and US, a pair of command
neurons that control feeding behavior (* Feeding neuron” ) were activated to extend proboscis in
response to the CS, whereas they were not before the conditioning. These results suggest that a new
connection from the CS-conveying circuit to the feeding circuit was created at the Feeding neuron
and/or upstream of the Feeding neuron. To pinpoint where the new connection is generated, we
inactivated the Feeding neuron during conditioning, leading to suppression of the conditioned
response. These results are consistent with an assumption that the new connection was formed, at
least partly, on the Feeding neuron.
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