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Development of new optogenetic tool to control in vivo oxygen tension and its
application for investigating cellular response to oxygen in vivo.
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Quantitative approaches are widely used in physics and chemistry to mathematically comprehend natural phenomena by

employing precisely measured physical quantities. The successful retrieval of samples from the Ryugu asteroid in 2020

by the Hayabusa2 spacecraft is still fresh in our memory. This remarkable achievement would not have been possible

without high-resolution quantitative data. However, in biology, there has been a trend towards qualitative analysis, such

as molecular biology, and quantitative thinking and methodology are not adequately employed. In this report, we present

advancements in the development of a novel two-photon excitation microscopy technique to quantitatively measure the

concentration of oxygen in living organisms, along with progress made in the technology to manipulate oxygen

concentration in living organisms.
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