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Innovation of chemiluminogenetics capable of noninvasive manipulation of
biological functions deep inside body
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In this study, we developed several fundamental technologies for

“ Chemiluminogenetics” which enables noninvasive manipulation of physiological functions in deep
tissue or body by using excited state energy of luminescence reaction in chemiluminescent proteins
upon substrate addition. First, we fused an Oplopholus luciferase with a green fluorescent protein,
yielding a bright chemiluminescent protein, GeNL that has more than 10-fold brightness compared with

a previously developed chemiluminescent protein, Nano-lantern. We also developed a red-shifted
version, ReNL which can be applied for low illumination light therap% in deep tissue. Furthermore,
we developed a genetically-encoded photosensitizer Green SuperNova that can produce more reactive
oxygen species than previous photosensitizer.
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