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Neural activity patterns linking neuronal identity and gene expression

Takeuchi, Haruki
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Using the mouse olfactory circuit as a model system, we conducted
experiments to record and manipulate the neural activity of olfactory sensory neurons in order to
elucidate the molecular mechanisms of neural activity-dependent circuit formation. In the mouse
olfactory system, the temporal pattern of neural activity defined by expressed olfactory receptors
regulates the expression levels of genes involved in circuit formation. In this study, we found that

cells expressing different olfactory receptors under in vivo conditions showed different patterns
of neural activity. We also found that differences in neuronal firing frequency define the
expression level of Kirrel2, an axon sorting molecule involved in circuit formation via activation
of the activity-dependent transcriptional regulator calcineurin.
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