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In this study, we identified the female-specific function of the Drosophila transient receptor potential
(TRP) channel gene, painless (pain) in a restricted brain site. Genetic studies in Drosophila have
identified genes regulating male courtship behavior or female sexual behavior. Furthermore, the sites in
the central nervous system (CNS) that are relevant to male courtship were previously mapped. On the
other hand, the brain control mechanism of sexual behavior in virgin females is poorly understood. We
have exploited various genetic techniques that are uniquely available in Drosophila and determined in this
study that the Pain TRP channel required for sexual receptivity is in insulin-producing neurons and
insulin-producing neurons play an important role in maintaining the wild-type level of female sexual
receptivity. This finding supports the idea that female sexual behavior in Drosophila is controlled by a
specific brain site, and our findings provide a new insight into the study of the neural basis of female
sexual behavior in Drosophila. It has been reported that insulin-producing neurons in the adult brain are
involved in lifespan, the sexual dimorphism in locomotor activity, and ethanol sensitivity. In this study, we
showed that the insulin producing neurons are critically involved in female sexual behavior, demonstrating
for the first time their involvement in the mating behavior of Drosophila. Thus, We found a novel role of
insulin producing neurons in Drosophila. In addition, we established the Ca2+ imaging analysis using
dissected brain and succeeded to recoed the Ca2+ response in the insulin producing neurons.




