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Development of chemical probe utilizing bio-orthogonal desilylation reaction (Graduate
School of Pharmaceutical Sciences, Kyushu University) ODaisuke Sato, Shohei Uchinomiya,
Akio Ojida

Aberrant metabolic activity is associated with various diseases, and development of methods
for elucidating the metabolic activity is important for understanding disease mechanisms and
drug discovery. However, it is often difficult to analyze enzyme activity of metabolic enzymes
in situ using chemical probes, due to high substrate specificity of the enzymes. We report herein
a new strategy for fluorescence detection of metabolic enzymes exploiting bio-orthogonal
desilylation reaction of chemical probe. In this strategy, we use the set of a fluorescent probe
caged by silyl ether group and a fluorinated substrate of the target enzyme. When the
fluorinated substrate is metabolized by the target enzyme and release fluoride ion, the
desilylation of the caged probe occurs dependent on the enzyme activity. As the size of fluoride
atom is almost same as hydrogen atom, we expect that the fluorinated substrates can be
metabolized by enzymes as their native substrates.

In general, high concentration of the fluoride ion is needed for the desilylation due to their
low affinity. Hence, we optimized the structure of the silyl ether for accelerating the desilylation
reaction and found that alkoxysilyl ether showed high reaction rate while maintaining good
stability in aqueous solution. As a first step, we confirmed that this system is applicable to the
fluorescence detection of esterase activity.
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