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Biochemical analysis of low thermal isomerization mechanism of rod visual pigment.

Shichida, Yoshinori
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Low dark noise is a prerequisite for rod cells, which mediate our dim-light
vision. The low dark noise is achieved by the extremely stable character of the rod visual pigment,
rhodopsin, which evolved from less stable cone visual pigments. We have developed a biochemical method to
quickly evaluate the thermal isomerization rate of the chromophore in visual pigments. Using an
isomerization locked chromophore, we confirmed that thermal isomerization rate of the chromophore in
rhodopsin is about 1/1000 of that of cone visual pigment and identified two critical residues (E122 and
1189) in the chromophore binding pocket which account for the extremely low thermal activation rate of
rhodopsin. Furthermore, we found that anura blue-sensitive cone visual pigment expressed in green rods
acquired the low thermal isomerization rate of the chromophore by the specific mutation during the
molecular evolution, which led to optimization for scotopic vision.
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