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Single-cell thermometry using highly sensitive programmable temperature sensors

Arai, Satoshi
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To achieve more accurate thermometry in a live cell, we developed
fluorescent sensors that allow the quantitative analysis of temperature with high sensitivity. To
achieve this, the fluorescence lifetime was introduced as a robust physical parameter for the
readout of temperature with the fluorescent sensor. Using a series of fluorescent sensors, we
succeeded in the visualization of temperature gradient occurring at microscale using fluorescence
lifetime microscopy. We further demonstrated this in the detection of temperature increment in brown

adipocyte. In particular, we could obtain the insight regarding the heat transfer in the
thermogenesis through the thermometry in several organelles.
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