(®)
2019 2022

Elucidation of regulation of chemosensory mechanisms by extracellular substances
and their application to the development of biomimetic chemical sensors
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The olfactory organ is an ultra-sensitive odor sensor, and almost all genes
involved in this signal transduction cascade have been identified. However, functional expression
systems do not reproduce the performance of olfaction, indicating that the elucidation of the
ultra-sensitivity mechanism is required for developing biomimetic odor sensors. In this study, with
the aim to develop foundational technologies for biomimetic odor sensors, we examined the role of
extracellular substances in the regulation of olfactory sensitivity, and the techniques for
stimulating cells in an aqueous solution with vapor odorants. As a result, we successfully developed

various measurement techniques related to the detection of response of cells expressing odorant
receptors to vapor odorants, using real-time measurement of cAMP, a direct indicator of odor
response. We demonstrated that the olfactory organ is not only ultra-sensitive but also possesses a
unique rapid response capability to odorants.
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