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The present palette of opsin-based optogenetic tools lacks a light-gated potassium (K+)
channel desirable for silencing of excitable cells. Hence, we decided to engineer a genetically
encoded light-activated K+ channel by fusing the LOV (light oxygen voltage) domain of the plant
blue-light receptor phototropin (Christie, 2007) to the viral K+ channel Kcv (Plugge et al, 2000).
The resulting chimeric channel BLINK1 (Blue Light INduced K+ channel) is reversibly activated by
blue light and maintains biophysical features of Kcv, including K+ selectivity and high single
channel conductance. Preliminary tests to verify in vivo applicability of this channel were
performed on zebrafish embryos: ectopic expression of BLINK1 reversibly inhibits the escape
response in light-exposed larvae. BLINK1 therefore provides a single-component optogenetic tool
that can establish prolonged, physiological hyperpolarization of cells at low light intensities
(Cosentino et al, 2015). We are currently optimizing cellular trafficking and surface expression of
BLINK1 in several expression systems, including yeast, Sf9 and HEK 293 cells.


