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My research interests are focused on the development of chemical biology tools that can be used to
visualize and/or regulate biological phenomena, such as imaging probes and inhibitors. A promising
approach to elucidate biological phenomena is, I believe, to design and synthesize functional sensor
molecules that allow biomolecules to be monitored by spectroscopic methods. For this purpose, our group
has developed many fluorescent probes and smart MRI agents for biological events, and applied them to
living cells and animals. For example, although many research groups have developed probes and used
them to uncover biological events in cultured cells and tissues slices, we have focused on developing
the fluorophores themselves, such as silicon-substituted xanthene dyes (ex. TokyoMagenta, SiR600,
etc.), and on derivatizing them to obtain novel red to NIR fluorescent probes that would open up new
research approaches. Indeed, fluorescent probes including NIR dark quenchers based on fluorophores
that we have developed have opened up a range of new possibilities for imaging biological processes in
living cells and whole animals. Another goal of these efforts is to develop chemical tools for manipulating
biological phenomena. Fluorescent probes are also useful for high-throughput inhibitor screening.
The key idea underlying my research efforts is to investigate and utilize the potential of small organic
compounds to provide new chemical-biology tools that can enable precise control and visualization of
biological phenomena.
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