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Improved photoswitching proteins for endogenous gene activation by near-infrared light
(‘Kanagawa Institute of Industrial Science and Technology, *Graduate School of Arts and
Sciences, The University of Tokyo) OTakahiro Nakajima'~, Moritoshi Sato®

Photoswitching proteins, which can dimerize by illumination with light, are core components
of optogenetic tools. So far, several excellent photoswitching proteins that can dimerize by
blue-light illumination have facilitated the development of a variety of blue-light optogenetic
tools. However, in order to manipulate biological functions in deep tissues in living animals,
NIR-light activatable optogenetic tools are highly needed, because light between 650 nm and
900 nm, called NIR window, can efficiently penetrate into biological tissues. Here, we found
the cause of the serious problem that the existing NIR-light photoswitching proteins have. To
overcome the problem, we engineered the existing NIR-light photoswitching proteins by
introducing mutations and developed the improved photoswitching proteins. Using the
improved photoswitching proteins, we developed the NIR-light activatable endogenous gene
activation system that is based on CRISPR—Cas9 technology. We demonstrated that a mouse
endogenous gene can be activated by NIR-light illumination in living mouse livers. Our NIR-
light photoswitching proteins will facilitate to develop a variety of NIR-light optogenetic tools
for in vivo in deep tissues.
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