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[ Abstract]

Protein-bound waters are essential for the structure and function of many membrane proteins.
Our prior work focused on studying the primate green- (MG) and red- (MR) sensitive
pigments using FTIR spectroscopy, which revealed protein-bound waters in both visual
pigments. Although the internal waters are located in the vicinity of both the retinal Schiff
base and B-ionone ring, only the latter showed differences between MG and MR, which
suggests their role in color tuning. Here, we report FTIR spectra of primate blue-sensitive
pigment (MB), which reveal the presence of internal waters that possess unique water
vibrational signals that are reminiscent of a water cluster. These water signals are influenced
by mutations at position Glu113 and Trp265 in Rh. Because Tyr265 is the key residue for
achieving the spectral blue-shift in Amax of MB, we propose that these waters are responsible
for the increase in polarity toward the retinal Schiff base, which leads to the localization of the
positive charge in the Schiff base and consequently causes the blue-shift of Amax.
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