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In Drosophila, a male and a female exhibit a typical repertoire of sex-specific behaviors for reproduction.
Sex-specific behavior should be derivef from sexually dimorphic neural circuitry in the CNS. Two sex
determination factors, doublesex (dsx) and fruitless (fru), establish in most sexual dimorphism in the CNS.
Recently, in males, neural circuitry composed of fru/dsx-expressing neurons has been extensively studied and
shown to regulate the male courtship behavior. However, much less is known about the female behavior.

When a male shows courtship behavior, a fully receptive female opens vaginal plates to facilitate copulation. An
unreceptive female exhibits rejection behaviors such as kicking and ovipositor extrusion. After the copulation, the
female searches appropriate site for egg deposition and, then, bends the abdomen downward. She extrudes and
inserts the ovipositor into the substrate and lays eggs. Although dsx-expressing neurons have been shown to be
involved in female reproductive behavior, the neural circuitry underlying the female behavior is poorly defined.

To examine the roles of dsx-expressing neurons in female reproductive behaviors, we used the
temperature-sensitive activator dTRPA1. Activation of all dsx-expressing neurons in females induced ovipositor
extrusion response and egg-laying at very high levels. Applying the MARCM method to reduce the number of
neurons expressing dTRPA1, we identified a cluster of dsx-expressing neurons that regulate the ovipositor
extrusion response and a female-specific neuron that promotes egg-laying.




