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Design of new optogenetic genes by a bioinformatic approach
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Roska et al. reported that photoreceptor degeneration is delayed by the
transgene of light-gated CI- channel, NpHR, to photoreceptor cells before the degeneration.
Recently, NpHR and Jaws are used as the light-gated Cl- channel. However, it is needed to excessive
light illumination (5mW/mm2: laser) to activate the channel. In contrast, we developed a new
light-gated CI- channel, which is activated by the low light stimulation (1mW/mm2: LED), and 300pA
of photocurrent was recorded by the LED stimulation. In this study, mutations were designed and
analyzed to improve the photocurrent. Designed DNA was transfected to cells and photocurrent was
recorded by a patch-clamp method. These results showed that there was a negative correlation between

mﬁmbrane—limited expression and photocurrent in the anion channel rhodopsin derived from Guillardia
theta.
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