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In vivo real-time observation of plastic changes in information flow through a
pair of feeding command neurons during Pavlovian conditioning
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To correlate synaptic plasticity to memory, we established a novel Pavlovian

conditioning protocol in which a tactile signal (conditioned stimulus: CS) is associated with
feeding behavior induced by sucrose stimulation (unconditioned stimulus: US). In this study, we
demonstrated the conditioning results in altered information processing by a pair of feeding command

neurons (FNs) that respond to a sweet gustatory stimulus that is indispensable for forming a
conditioned response. Calcium imaging of the FN revealed that it acquires responsiveness to CS
during conditioning, with inactivation of the feeding neuron during conditioning suppressing
plasticity. Moreover, we found the input from the CS is specifically intensified for the feeding
behavior _during conditioning compared to the sucrose signal. These results suggest conditioning
alters signals flowing from the CS into the feeding circuit, with the FN functioning as a key
integrative hub for Hebbian plasticity.
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Change in information processing by a pair of feeding command neurons underlies Pavlovian conditioning in the Drosophila
brain
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