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Three dimensional thermal imaging in vivo for thermobiology
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The purpose of this study is to understand what "temperature (heat)" means
to life as a physical quantity that is ambiguous in the life sciences. Through understanding the
thermal conductivity of biomaterials in cells, we will consider how life utilizes or adapts to heat.

To achieve this goal, we used an infrared laser to capture thermal diffusion through perturbations
caused by intracellular local heating using a new imaging technique. For temperature measurement, a
novel fluorescent protein probe was developed in collaboration with a collaborator, Prof. Nagai
(Osaka University). We also performed heating experiments using a cultured cell line expressing the
probe, and obtained the thermal conductivity of the cytoplasm by analyzing heat conduction and
published the results in a paper (Lu et al. Nano Letters 2022).
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