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Developments of protein molecular heaters with organelle selectivity

Mizutani, Yasuhisa
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In this study, we developed proteins that act as highly efficient molecular
heater (protein heater) by utilizing the fast nonradiative relaxation of heme. The heme protein,
cytochrome ¢552 from a highly thermophilic bacterium, exhibits high thermal stability and fast
nonradiative relaxation. Temperature measurements using Raman spectroscopy revealed that cytochrome
c552 heated the temperature around the protein by up to 5.1 K. The temperature increase caused by
the heme protein observed in this study was shown to be sufficient to drive temperature-sensitive
proteins and perform cell manipulations. Additionally, we demonstrated the possibility of localized
intracellular heating by attaching signal sequences to the protein heaters to identify organelles.
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