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Elucidation of Neural Circuit Mechanisms Underlying Transformation of Olfactory
Inputs into Behavioral Outputs
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Odor information is represented as a chemotopic map in the olfactory bulb.

This odor map must be transferred to higher brain centers and translated into appropriate behavioral

responses. In the present study, we analyzed neural circuit mechanisms underlying transformation of
odor inputs into behavioral outputs in zebrafish. We identified an olfactory receptor for
prostaglandin F2a (PGF2a ), a female sex pheromone, and found that male zebrafish mutant for this
receptor show impaired courtship behaviors toward female fish. Olfactory stimulation with PGF2a
activated a ventral telencephalic nucleus and several hypothalamic nuclei. ATP and alanine,
food-derived odors, attracted zebrafish and commonly activated several brain regions including the
posterior tuberculum, which constitutes the olfactory bulb-hypothalamus direct pathway.
Furthermore, we identified brain regions that are specifically activated by different odor stimuli.
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