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Structural analysis of active site in a photoprotein (pholasin) and its
application to bright imaging
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This research of a luminescent protein (pholasin) began with preparing
apoproteins without substrates. Then, using the gene-expressed apopholasin and substrate, we found
the conditions for activating the reconstituted pholasin. Using these conditions, we found a
substrate structure that emits light brighter than the natural substrate. Subsequently, we were able

to collect information on the structure and luminescent activity of the substrate through
structure-activity relationship studies. This result enabled us to create artificial pholasin, which
emitted highly luminescent light and established a fundamental technology for visualizing reactive
oxygen species (ROS). Furthermore, we found a method for introducing a linker into the substrate to
modify the emission wavelength. These results have enabled applications using various wavelengths.
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