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Development of fluorescent sensors using the synergy of proteins and synthetic molecules
(‘Graduate School of Science, The University of Tokyo) OTakuya Terai

Fluorescent sensors are the functional molecules that bind to the targets of interest in living
cells and then change their fluorescent properties such as intensity or color (Figure). Because
they are powerful tools in biology including neuroscience, many sensors have been developed
so far. Traditional sensors are either based on synthetic small molecules or fluorescent proteins,
but they have their own drawbacks. Hence, we are developing hybrid chemigenetic sensors in
which both small molecules and proteins are combined and work synergistically. In this talk, I
will introduce the two recent studies in our group on this topic. The first one is a high-
performance far-red sensor for K', which uses a synthetic fluorogenic dye as a reporter
domain.” The second one is a ratiometric green sensor for Na*, which contains a synthetic
chelator as a sensing domain.” Both sensors were empirically optimized by directed evolution
of the protein part. In future, we expect to take advantage of rational protein design to create
such sensors de novo.
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