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The QM/MM method is a multi-scale method, which combines quantum chemical
(QM) calculations with molecular mechanics force fields (MM). In this project, the QM/MM method was
used to calculate the structure and dynamics of fluorescent probes in a protein environment. The
binding of a protein and a fluorescent probe, and the conformational changes induced by electronic
excitation were calculated by the QM/MM molecular dynamics simulations to elucidate the molecular
mechanism of fluorescence emission. Furthermore, based on the obtained knowledge, we were able to
successfully design a novel fluorescent probe that specifically emits fluorescence upon binding to a
target protein. A paper presenting the results of this research was published in JACS (JACS 2022,
144, 19778-19790). There has also been a great deal of technical progresses in both computation and
synthesis, with 15 related papers published and 26 conference presentations (20 invited talks).
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