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Optical control of intercellular and inter-tissue information using animal
opsins
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We attempted to develop a light manipulation method for the secretion of
exosomes and release of neurotransmitters by utilizing opsin, a light-sensitive G-protein coupled
receptor (GPCR) in animals. Through analyzing the control of exosome release by light irradiation in

cultured cells expressing various opsins, it was suggested that the amount of exosome secretion is
controlled by the type of G-protein activated by the opsins, rather than second messengers. We
introduced Parapinopsin into motor neurons of c elegans and conducted behavioral analysis. As a
result, we successfully halted the movement with violet light irradiation and resumed the movement
with green light irradiation, highlighting Parapinopsin as a promising neuronal control tool for
neurotransmitters.
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