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A constructive approach for duplex vision using mathematical and mouse models.
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In vertebrate retina, rod and cone photoreceptors are responsible for

scotopic and photopic vision, respectively. The light sensitivity and kinetics of the photoreceptors

differ depending on their vison. To elucidate the relationship between photoresponse properties and

the phototransduction cascades in both photoreceptor cells, we created three mouse models of (1)
cyclostome-type rhodopsin (2) rhodopsin-like cone opsin (3) cone-associated Oguchi disease. We found
that the conserved residues in rhodopsin group were involved in the light sensitivity of rods,
while the residue conserved in cone opsins were involved in the cone response kinetics. Also, we
proposed a novel mechanism that causes the cone-associated Oguchi disease.
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