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Molecular mechanism of melanopsin to induce non-image forming responses
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Melanopsin photopigment expressed in intrinsically photosensitive retinal
ganglion cells plays a crucial role in the adaptation of mammals to ambient light environment through
both image-forming and non-image-forming visual responses. The melanopsin-expressing retinal ganglion
cells are structurally and functionally distinct from classical rod/cone photoreceptors and have unique
properties, including single-photon response, long response latency, photon integration over time, and
slow deactivation. To understand the molecular property of melanospin, | generated various mutant
versions of melanopsin, and these proteins were expressed in mammalian cells. Blue light-dependent
increases in cytosolic calcium were monitored. By using this assay system, several of mutant melanopsin
were obtained to show in vitro response difference compared to wild type melanopsin, and the effect of
these mutant melanopsin on non-image forming responses will be evaluated in vivo in mice.
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