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Diverse photoreceptors in phytoplankton: A novel light utilization mechanism by
microbial rhodopsin.
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Elucidation of physiological roles of proton-pumping rhodopsin in eukarKotic
phytoplankton would change our view on diversity and history of light-utilization systems on the
earth, given importance of phytoplankton as primary producers. In this study, we have successfully
identified more than 50 rhodopsin genes from phytoplankton and analyzed their function and
spectroscopic characteristics. These results showed that the rhodopsin found in Pseudonitzschia
(PngR) functions as a light-driven proton pump. In addition, we unveiled the intracellular
localization of the PngR, with the heterologous expression system in the model diatom Phaeodactylum
tricornutum. The results of localization analysis suggest that PngR is deeply involved in the
function of photosynthesis.
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