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Identification of Target Proteins by Novel Radioisotope-free Photoaffinity Labeling
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Abstract

Photoaffinity labeling (PAL) is a useful technique to explore target biomolecules of bioactive
compounds. Photoaffinity probe consist of two functional groups: a photoreactive group to form a new
covalent bond between the probe and its target biomolecule, and a detectable tag to distinguish the
photolabeled biomolecule from unlabeled ones. These groups are required to be introduced to the
original compound without diminishing its bioactivity. We have established a novel protocol for
radioisotope (RI)-free PAL based on the use of bioorthogonal groups such as azido or ethynyl group. In
this scheme, these groups, relatively photo-stable under the photoreactive conditions of aryl azide and
trifluoromethyldiazirine, is used as a post-modifiable group to introduce a detectable tag by azido-
targeting reactions such as Staudinger-Bertozzi ligation and click chemistry. Indeed, diazido-
functionalized cerivastatin analogue, photovastatin CAA1, and diazidobenzlyated dantrolene derivative,
GIF-0430, have worked efficiently as photoaffinity probes and resulted in successful fluorescent
detection and direct analyses of their target proteins. We have also developed azidodifluoromethyl-
diazirynyl group as an all-in-one-type PAL group as well as a facile preparative method of biaryl-type
PAL probes by Suzuki-Miyaura coupling using 3-azido-5-(azidomethyl)phenylboronic acid pinacol ester
as a common intermediate. These results will contribute to drug discovery researches by providing new

target biomolecules..
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