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Development of an artificial light-responsive DNA repair enzyme toward deep
light-dependent gene therapy
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In this study, | aimed to develop an artificial DNA repair enzyme bearing
blue fluorescent protein (BFP) as a partial structure within the whole architecture toward the
functional expansion of a DNA repairing enzyme photolyase, responsible for restoration of intact
bipyrimidine nucleobases from ultraviolet-induced DNA damage using blue light.

After the screening of the functional enzyme using bacteria followed by the in-vitro evaluations, I

finally obtained an artificial BFP-fused photolyase with 2.5-fold higher activity than the wild-type
enzyme. Contrary to my initial assumption, however, the enhancement of the activity has been
achieved not via the energy transfer from the fluorophore moiety in BFP. Further investigations will
be required to address the molecular mechanism of the functional enhancement.
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