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[Abstract]

Long-wavelength-sensitive (LWS) pigments, which belong to one of four classes of vertebrate
cone visual pigment, possess a chloride binding site in its protein moiety. The binding of
chloride alters the absorption spectra of LWS; this is known as the chloride effect. Recently,
we successfully observed chloride binding-induced structural change of monkey green (MG)
pigment by ATR-FTIR spectroscopy, from which structural information of the putative
chloride binding site was elicited including secondary structure of B-sheet, the hydroxyl group
of Tyr, and the protonation state of carboxylate. Here, we report that Q114 plays crucial role
for chloride binding. Although Q114 is located far away from the chloride binding site due to
crystal structure of rhodopsin, the chloride effect is decreased by mutation at position Q114,
indicating that chloride cannot bind properly in the protein moiety. Low-temperature FTIR
spectroscopy also detects the loss of important structural element for chloride binding by
Q114 mutation. Accompanying with protein-bound water analyses and ATR-FTIR study, our
results provide insight into the role that Q114 selectively regulates the anion binding.
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