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Development of molecular fluorescent probes to visualize the dynamics of heat
production at subcellular level
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Thermogenesis is fundamentally important for endothermic animals to maintain
various cellular activities in the living system. Up to date, the studies at animal level using an
infrared thermography and a thermocouple thermometer has been mainly focused, however, the dynamics of
thermogenesis at cellular or subcellular level still remains elusive. Herein, we first developed small
molecule fluorescent thermosensors capable of sensing temperature as the change in fluorescence. What we
stress as an advantage of our concept here is that they can target to endoplasmic reticulum (ER) and
mitochondria as organelles to generate heat. By its virtue of this target ability, they allow the
temperature measurement at nearly-zero distance from the heat source. Using these dyes, we succeeded to
visualize temperature in a single cell.
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