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The aim of this study is to develop technology which enables visualization of temperature or heat
generation in living cells thereby we could address how homeothermal animal including mammal
maintains its body temperature as well as how heat is generated in living organisms.

To this aim, | invented a genetically-encoded fluorescent temperature indicator which is based on
Forster resonance energy transfer between two fluorescent proteins with different temperature sensitivity.
In addition, | performed random mutagenesis of the fluorescent proteins by the error-prone PCR in
combination with site-directed random mutagenesis thereby | obtained mutant a fluorescent protein which
shows 60% brighter fluorescence than that of original one. This improvement is quite important because
we could reduce both time and power of illuminated light so that we expect reduction of photo-toxicity and
improved throughput to get data.

Next, | tried expression of the temperature indicator in living cells. So far, | successfully expressed
in both cytoplasm and mitochondria of HeLa cells. In addition, I could observe FRET signal change upon
changing in temperature of culture medium. I’m now preparing a manuscript reporting these results for
paper submission.

In future, | plan to visualize temperature change induced by noradrenaline as well as insulin in
brown adipocyte which is known to be involved in heat generation. Also, | plan to make cell lines
which are depleted or overexpressed UCP1, a possible candidate protein which are responsible for heat
generation, then visualize dynamics of heat generation to investigate UCP1 function in heat
generation.




