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Development of a new cell therapy system by optic control of cellular functions
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In the present study, we tried to develop a new cell therapy system by using

light-sensitive proteins to control cellular functions especially for cell survival Akt is a key
molecule for cell survival and protection against various stresses in many types of cells.
Therefore, we developed the newly designed photo-activatable probe to control positively cellular
Akt function (PA-Akt probe). PA-Akt which we made enabled cytosolic Akt to move to cell membrane by
light illumination. With illumination blue light, PA-Akt successfully induced the activation
(phosphorylation) of Akt and the downstream signals including GSK-3beta in_hepatocytes. As a result,

it conferred resistance hepatocytes against various stresses including oxidative stress and
malnutrition.
Our cellular control system utilizing light-sensitive protein may provide a unique tool for the
development of new therapies especially in the field of cell/organ transplantation.
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