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Many insects exhibit stereotypic instinct behavior, but the neural mechanisms are not well| understood
due to the difficulties in detecting neural activity in free-moving insects. As a powerful approach
to detect behavior-related neural activity, immediate early genes (IEGs), whose expression is
transiently and rapidly upregulated by neural activity, are widely used in studies of various
vertebrates. In insects, however, because no conserved IEGs have been identified, the advantages of
this powerful approach have not been realized. Here, we identified AHr38 as a gene whose expression is
transiently upregulated by female odor stimulation in the male silkworm moth, Bombyx mori, and found
that Hr38 can be used to detect neural activity accompanying the sex pheromone—induced sexual behavior.
Using consecutive serial sections, we constructed the first comprehensive map of the neural activity
pattern induced in response to pheromones in the insect brain. Inaddition, artificial neural activation
revealed that Hr38 is also transiently expressed in a neural activity-dependent manner and used as a
neural activity marker in the brains of the fruit fly, Drosophila melanogaster. We are currently
establishing the activity-dependent neural tracing methods, utilizing the gene-targeting techniques.
We also found that Ar38 mutant fly strain has deficiency in the long term memory by the courtship
conditioning assay. In contrast, the short term memory was normal in the mutant flies. These results
suggest that Ar38 is an important gene for the long term memory formation. We are currently trying to
elucidate the brain region important for memory consolidation by utilizing spatiotemporal RNAi
exper iments

Our research is the first identification of conserved neural activity marker gene among insects and
will be useful for a wide variety of neuroethologic studies.




