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Development of chemical probes
exploiting quinone methide chemistry
for biochemical applications

In the post-genomic era, development of small molecules as tools to help studying
biological phenomenon has gained increasing attention. It is especially true in the development
of activity-based probes (ABPs) due to their remarkable ability to label and enrich the designated
enzymatic activities on protein extracts or living cells. For nearly two decades, my group has
been devoted to the development of functional molecules and exploited these molecules in a
wide variety of biochemical applications. Here I would like to present our results on the design,
synthesis, and applications of ABPs for tyrosine phosphatases, glycosidases, and sulfatases
[2, 6, 7]. A typical probe consists of four structural components; a recognition head, a latent
trapping device, a linker, and a reporter group. The probes themselves are also the substrates of
the corresponding hydrolases. Once the recognition head is cleaved by the target hydrolase, the
probe will be selectively activated, leading to covalent modifications of the enzyme. Activity-
based probes have versatile applications. For example, a sialidase probe could be utilized to
capture influenza viruses [4], while a fucosidase probe could be used to visualize and locate
lysosomal a-L-fucosidase activity in cells [1]. In addition, we took advantage of the featured
chemoselective reaction between arylborinic acids and hydrogen peroxide to develop probes for
H,0, [3, 5]. This was the pioneering work in this field.
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