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Development of a monomeric thermosensor protein in cells
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Thermosensor proteins consisting of a temperature-sensitive domain and a fluorescent
protein can measure intracellular temperature and visualize heat production by cellular
activities. We previously developed tsGFP, a green fluorescent dimeric protein dissociating by
elevated temperature, and observed temperature-dependent fluorescence intensity changes in
cells. However, tsGFP had some disadvantages as a temperature sensor, such as its large
molecular weight due to dimerization.

In this study, we attempted to develop a monomeric thermosensor protein. To induce a
temperature-dependent conformational change in the molecule, we fused a green fluorescent
protein with the anti-parallel coiled-coil domain, which responds to thermal changes. When the
thermosensor protein was transfected into living cells, a change in fluorescence intensity
response to temperature change was observed, promising the potential as a practical
thermosensor to indicate heat generation at any location within living cells.
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