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Why you can quickly learn a new telephone number but often forget it soon after dialing
the number? Is mass learning or spaced learning more effective for establishing long-term
memory? How often do you forget someone’s name and then retrieve it again after thinking of
his or her face image? Why an aged person can learn normally but often forget easily in a few
hours or days while he still has an intact memory of his childhood experience? Post-genomics
neuroscientists promise to reveal these mystery human brain capabilities through
understanding genes and circuits involved in learning and memory.

Thousands of genes operate in the brain circuits, each at a different time and space,
controlling complex behavior. NMDA receptors are membrane proteins acting as key
coincidence detectors during learning and memory in human brain. Recently, we reported that
NMDA receptors play a similar role in fly learning and memory as in human. This leads to the
conclusion that flies and human may share common basic molecular mechanisms involved in
learning and memory. Here, | summarize our recent progress in (1) the development of new
imaging methods to visualize brain circuits expressing specific genes, (2) the analysis of
information flow among memory circuits, (3) the generation of a new database archive gene
expression circuitry, (4) molecular and behavior verification of memory circuits, (5)
establishment of fly models for studying human brain neurodegenerative diseases.
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