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2. Optogenetic silencing of neural activity using light-
driven Na* pump rhodopsins

OM. R. Hoque, S. Hososhima, T. Ishizuka, H. Yawo

(Department of Developmental Biology and Neurosci-
ence, Tohoku University Graduate School of Life Sciences)

Recently several light-driven Na* pump rhodopsins
have been derived from marine flavobacteria (Inoue et al.,
2013; Kato et al., 2015). Here we showed that one of them
KR2 and its chimeric variants are candidate of novel opto-
genetic silencers. Rat cortical neurons were cultured and
transfected to express a human codon-optimized KR2
gene fused with membrane trafficking signal and ER ex-
port signal. Voltage-clamp recordings showed that expo-
sure to green light evoked a robust outward photocurrent.
Under current-clamp mode, the generation of action poten-
tials was completely blocked while the membrane poten-
tial was hyperpolarized by KR2-activation with green
light. It is suggested that KR2 is optimized to the silencing
of neural activity for a certain long period as it counteract

the Na* influx through Na* channels and excitatory recep-
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