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When we investigated the enzyme sensitization method that we had developed

at the time of application, we found that the background increased due to the endogenous enzyme
activity, which inhibited further sensitivity improvement, although we achieved improved
sensitivity. Therefore, we came up with the idea of using enzymes that do not have endogenous
activity in human cells, and through a search we succeeded in obtaining eight human orthogonal
enzymes that are possessed by bacteria and plants and have no endogenous activity in mammals. When
we created and investigated a coumarin-type substrate probe for one of these enzymes, we were able
to significantly improve sensitivity by suppressing background. Furthermore, in order to achieve
multiple colors, we devised a probe structure in which the quinone methide generating unit is
independent from the fluorescent group, and succeeded in synthesizing it in the form of a coumarin.
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