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Activity-dependent visualization and analysis of sex pheromone neural circuits
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How do animals select their behavior in response to certain sensory inputs? Appropriate responses to sensory
information are critical for survival. In the present study, we focused on the brain of insects which has low complexity,
but has similar circuit property and molecular basis as the brain of higher animals. In many insects, sex pheromone
induces stereotypic courtship behavior with clear relationship between receptor activation and behavioral outcome. Here,
we established a novel neural circuit tracing method utilizing an activity-dependent gene expression. Recently, we
identified a novel immediate early gene Hr38, whose expression increases in response to neural activity. In the present
study, using the promoter activity of Hr38, we generated a genetic system to drive expression of GFP upon neural
activity to visualize the neural circuit activated by sex pheromone or courtship behavior. With this novel method, we
revealed that neurons in the higher brain center, as well as olfactory neurons, are active in response to pheromone
stimulation in silkmoths. In the vinegar fly, we identified novel neural circuits involved in courtship behavior, in
addition to previously known neural circuits. These results indicate that our neural circuit tracing method is highly
useful for functional analysis of insect neural circuits.
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