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(1) We generated step-function opsin (SFQ) variants of ChRWR and ChRFR, chimeric
channelrhodopsins between ChR1 and ChR2, and analyzed kinetics of their photocurrents as functions of
wavelength, fluence and irradiation time. One of them, ChRFR-C167A was expressed in the rat cortical
neuron and the light-dependent change of membrane potential was quantitatively analyzed as a function of
fluence and irradiation time. (2) We generated enhaced variants of MvChR1, which is more selective to Nat
than other ChRs. The mode of ion permeation was revealed to be different from other ChRs. (3) We made a
near-infrared (NIR) optogenetics system which consists of lanthanide nanoparticles (LNP) as donors and
ChRs as acceptors. The firing of neurons expressing ChRs were controled by NIR light through upconversion
of LNPs.
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