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Physiological analysis on mechanisms of the pineal wavelength discrimination
involving the bistable opsin
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Lower vertebrates have photosensitive pineal organs, which discriminate UV
and visible light (i.e., "color" detection). The pineal color detection has been considered to
involve multiple photosensitive proteins (opsins), like the color sensing in eyes. However, in this
study, it was found that the property of a pineal UV-sensitive opsin (the bistable opsin) enables
the color detection with the UV-sensitive opsin alone. This mechanism, newly found in this study,
was suggested to be the "ancestral mechanism™ of human color vision. In addition, it was found that
a mechanism involving another visible light-sensitive opsin is present as well as the UV-sensitive
opsin. These two opsins are present in the same cells in the fish pineal organ. In the lamprey
pineal, unlike fish, the two opsins are present in separate cells. These findings suggest the pineal

color detection was diversified and optimized after the lamprey split from the ancestral
vertebrate.

opsin pineal
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( 2 , Wada et al., PNAS 2018)
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