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Thermophilic rhodopsin (TR) is one of the retinal proteins and is known to be stable under
high temperature conditions above 70°C. The thermostability of TR is thought to be due to its
higher activation energy for the transition to the denatured state than those of other retinal
proteins. However, the molecular mechanism for the thermostability of TR remains elusive,
mainly due to the difficulty in searching for the protein structure in the transition state.

In this study, we explored the physicochemical factors contributing to the thermostability of
TR by calculating the binding energy of TR to salinixanthin (Sal) and their CD spectra. The
calculations confirmed that TR can retain its protein structure more stably than
xanthorhodopsin (XR) at 70°C. Further analysis revealed that TR can bind Sal more strongly
than XR at 70°C.
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