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Fluorescent probes have played a fundamental role for real-time imaging of a variety
of intracellular processes in living cells, tissues, and animals. We have so far developed
activatable fluorescence probes for cancer-associated enzymes for rapid and sensitive in
situ detection of cancers, based on the mechanism of intramolecular spirocyclization or
photoinduced electron transfer. These include probes for -glutamyltranspeptidase
(GGT)[1], dipeptidylpeptidase-IV (DPP-IV)[2], or prostate-specific membrane antigen
(PSMA)[3], which allowed us to visualize certain types of cancers in the resected clinical
specimens from the patients, thus can be used as an imaging guidance during surgery.
In contrast, Raman probes based on alkyne or nitrile tags hold promise for highly
multiplexed imaging. However, sensing of enzyme activities with Raman probes has been
difficult because few mechanisms are available to modulate the vibrational response. We
recently reported a general strategy to prepare activatable Raman probes that show
enhanced Raman signals due to electronic preresonance (EPR) upon reaction with
enzymes under physiological conditions. We identified a xanthene derivative bearing a
nitrile group at position 9 (9CN-JCP) as a suitable scaffold dye, and synthesized four
activatable Raman probes for different enzymes with different vibrational frequencies by
isotope editing of the nitrile group. We validated the activation of the Raman signals of
these probes by the target enzymes and succeeded in simultaneous imaging of the four
enzyme activities in live cells to demonstrate that different cell lines showed different
patterns of these enzyme activities[4].
In this meeting, I would like to introduce the molecular design strategy and application
of our activatable fluorescence/Raman probes, and the future applications.
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