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Rhodopsins convert light into signals and energy in animals and microbes.

Heliorhodopsins (HeRs), a recently discovered new rhodopsin family, are widely present in archaea,
bacteria, unicellular eukaryotes, and giant viruses, but their function remains unknown. In this
study, we revealed that a viral HeR from Emiliania huxleyi virus 202 (V2HeR3) is a light-activated
proton transporter. Furthermore, the cryptophyte algae, Guillardia theta, possesses 46 genes that
are homologous to microbial rhodopsins. Five of these are functionally light-gated cation
channelrhodopsins (GtCCR1-5), which are phylogenetically distinct from chlorophyte channelrhodopsins

(ChRs) such as ChR2 from Chlamydomonas reinhardtii. In this study, we investigated the ion channel
properties of these five CCRs and compared them with ChR2 and other ChRs widely used in
optogenetics. We revealed that GtCCR1-5 have different light sensitivities, and that GtCCR4 has a
high light sensitivity.
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