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Heat serves not only as an energy source to drive chemical reactions but also as a signal to
transmit information in living cells. To understand the mechanism of the heat-induced signaling,
it is required to develop a technique for site-selective heating of cells. Protein molecular heaters
have been developed by utilizing the rapid non-radiative relaxation of photoexcited heme. In
this study, we examined the heating ability of 2-heme 4D2, a de novo protein containing two
hemes, by observing the temperature rise of solvent water using Raman spectroscopy. Presence
of two hemes in 2-heme 4D2 allows higher density of heme per volume and, thus, 2-heme 4D2
is expected to be a more efficient molecular heater than proteins containing a single heme.

Sample solutions containing 2-heme 4D2 were irradiated with CW light of 532 nm for the
heating. Raman scattering was observed by CW light of 405 nm. Spectral changes in the OH
stretching bands at 2800-3800 cm ™! were observed, which were attributed to the temperature
rise of the solvent water. Figure 1 shows the dependence of the temperature rise on pump laser
power. These observations indicated that the temperature rise is almost proportional to the
pump laser power and the temperature of water can be raised by 5.0 K upon 100 mW irradiation.
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