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Integration and parallel processing of light information from pineal and eyes
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Whole-brain imaging

Non-mammalian vertebrates have the pineal organ as a photoreceptive organ as
well as eyes. The pineal organ possesses photoreceptor cells similar to visual cells in the retina
and expresses photoreceptive proteins, opsins, that differ from those of the retina. It has also
been suggested that the pineal organ possibly transmits light information to the brain, like the
retina. However, it has not been physiologically shown if a photoresponse originating from
photoreception in the pineal organ has been observed in the brain. In this study, we attempted to
clarify where the light information received in the pineal organ is transmitted with whole-brain
imaging. As a result, we optimized the light stimulation focusing on the molecular property of a
pineal opsin and successfully visualized the brain regions that showed responses derived from pineal
photoreception.
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