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Whole-brain imaging for olfactory appetitive memory formation in isolated
Drosophila brains.
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We developed a model of olfactory appetitive learning in isolated Drosophila

brains where we simultaneously stimulated olfactory center and sweetness center. Significantly,
olfactory center stimulation-evoked Ca2+ responses in the motor neuron involved in the proboscis
extension response (PER) were increased after simultaneous stimulation. Notably, appetitive learning
is promoted in the fasting status, while it is suppressed in the satiated status. Consistently,
simultaneous stimulation failed to produce enhanced olfactory center stimulation-evoked Ca2+
responses in the motor neuron in the brain from satiated flies, while it produced enhanced responses
in the brain from starved flies. These results suggest that appetitive information in the isolated
brain and affect association of two sensory pathways. Our system is useful to investigate the neural
circuits and plasticity underlying olfactory appetitive learning.
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