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Functional characterization of extraocular “color-sensitive” pigments.
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Pineal and its related organs are known to be photosensitive in lower vertebrates. In a variety

of lower vertebrates, such as lamprey, trout, pike and frogs, the pineal complex detects the ratio

of UV light to visible light in environmental light, which achieves the

wavelength-discrimination in the pineal complex independently of eyes. We previously

identified that the parapinopsin, one of the non-visual pigments of vertebrates, functions as a

UV-sensitive pigment in the wavelength-discrimination of the lamprey pineal. We here

isolated the parapinopsin homologues from the pufferfish and zebrafish pineals in addition to

the rainbow trout and the clawed frog pineal complexes where the UV-sensitivity and the

wavelength-discrimination have been electrophysiologically demonstrated. The molecular

phylogenetic analyses including these parapinopsin homologues indicated that they actually

clustered with the lamprey parapinopsin, forming the parapinopsin group. To elucidate the



functional diversity in the parapinopsin group, the parapinopsins were expressed in cultured

cells and spectroscopically investigated. The spectroscopic properties of these parapinopsins

together with their localization profile in the pineals suggested that they are involved in the

wavelength-discrimination of the pineal.
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Fig 1 Connection between photoreceptor
cells and a ganglion cell in the
“color-sensitive”  pineal. UV cell, UV
light-sensitive photoreceptor cell; Visible
cell, visible light-sensitive photoreceptor
cell.
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