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Taking advantages of Drosophila, we discovered how dopaminergic neurons
reinforce association of sensory information to produce associative memory and identified novel mode
of dopamine release induced by activity of postsynaptic neurons. Regarding consolidation of labile
short-term memory to stable long-term memory, we found that c-fos/CREB transcriptional cycling
formed by MAPK, which is activated during resting intervals of s?aced training, encodes long-term
memory in memory engram neurons, and identified a novel neuron-glia interaction by which glial cells

express genes required for long-term memory formation. We also identified novel transcriptional
machineries required for maintenance of long-term memory. Regarding alternation of memory mechanism
upon aging, we found that age-related increase in activity of pyruvate carboxylase attenuates
production D-serine in glial cells thereby impairs middle-term memory in aged flies.
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