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Photoaffinity labeling is a useful and reliable method for 1) the identification of the ligand-target receptor and 2)
the structural investigation of its binding site. Using photoaffinity labeling techniques, the binding sites of four typical
calcium antagonists, 1,4-dihydropyridines, benzothiazepines, phenylalkylamines, and benzothiazines, were successfully
identified within the primary structure of the skeletal muscle calcium channels. The results confirm pharmacological ob-
servations of the four antagonists, which had been proposed to interact allosterically with each other. Secondarily we
demonstrated that human glutathione S-transferase class 7 (GSTn) is specifically photolabeled by the antidiabetic agent
sulfonylurea glibenclamide (GB) and it also inhibits the enzyme activities of glutathione conjugation by GB in a com-
petitive manner for glutathione. These results indicate that GST7x is another target molecule of sulfonylurea since a
subunit of ATP-sensitive potassium channels is well known to be a sulfonylurea receptor. This review focuses on pho-
toaffinity labeling techniques as a useful tool for drug discovery and development.
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Fig. 1. Schematic Diagram of Photoaffinity Labeling
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Fig. 2. A New Calcium Antagonist Semotiadil and Its Pho-
tosensitive Analog FNAK
A: Chemical structures of semotiadil and FNAK, B: Allosteric interac-
tions among four typical calcium antagonists in the L-type calcium channel.
DHP: dihydropyridines, PAA: phenylalkylamines, BTZ: benzothiazepines,
SD: semotiadil.
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Fig. 3. Photolabeled Fragment Identified in the Region Con-
taining Domain IV Segment 6 of the Calcium Channel ol
Subunit from Skeletal Muscle

Observed proteolytic labeled fragments obtained from skeletal Ca chan-
nels are indicated. Consequently, the smallest labeled fragments can be
deduced as Tyr1350-Met1381 (hatched bar). Proposed transmembrane

domain I'V S6 are also shown. Anti-peptide antibodies are: P1 (1320—1332),

P9 (1382—1400). Lys-C: lysyl endopeptidase, CNBr: cyanogen bromide,

Glu-C: V8 protease.
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Fig. 4. Model of the Receptor Sites for Four Typical Calcium
Antagonists in the Skeletal Muscle Calcium Channels Deter-
mined by Photoaffinity Labeling
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Fig. 5. Chemical Structure of Sulfonylurea Glibenclamide
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Fig. 6. Identification of Novel Target Molecules of Sul-
fonylurea

A: Photoaffinity labeling of human monocyte-derived THP-1 cells with
[*H] Glibenclamide (GB). THP-1 cells were photolabeled with [*’H]GB and
analyzed by radioluminography. Arrows indicate the specific labeled bands.
Right lane indicates radioluminogram of the purified 27 kDa photolabeled
protein. B: N-terminal amino acid sequence analysis of the purified 27 kDa
protein.
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