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Endeavors to Make the Photophore, Diazirine Easy to Use
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Photoaffinity labeling enables the direct probing of a target protein through a covalent bond between a ligand and
its binding protein. We used carbene-generating phenyldiazirine as a photophore because practical examinations had
shown that the phenyldiazirine functioned as the powerful barb on the hook. This review describes improvements of syn-
thetic strategies of the photoaffinity ligands bearing diazirine. First, we dramatically improved the direct formylation of
phenyldiazirine, which was a practical diazirine source, to obtain a versatile diazirine unit. Second, we established ‘‘the
photoreactive unit technique’’ for a one-step introduction of phenyldiazirine into peptides, proteins, DNAs, and sugars.
Since the photoreactive units can be easily integrated into physiological ligands by chemoselective reaction, the
biochemists, who are not familiar with organic synthesis, can prepare the photoaffinity ligands using their interested
ligands. Our improvements would promote the utilization of phenyldiazirine for analyzing biological interfaces, and ex-
tend the potential of photoaffinity labeling as a sensitive means of rapidly elucidating protein structures and proteomic
profiling.
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Fig. 1. Photoaffinity Labeling
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L1 @tomE &3 mE it z50- 000 0 E53)
MIZVWEIDEHTOHD 2L TWDRIWICH A 5N
5, MALODIRWSIDET, AZROENITICH
D LT 2 OFEL W, PFEEIME D ORITHRD
RICER U =8z BT, BRItEZ T TG L
TWASZERERO LN I TICESTEDHLDITAK
5DTHA.

HRORFET, FIAUTHOHOMN A LITHSEL,
HHEFHC LK D U > REZRIKE 2 HEHRE TRHY
MfFsZE (Zaxy2r) MTES. HOHOM
ALDEDIZHS DT, BWffWeMzkd I Lz
SEBIHO ETFBHZENTES (Fig. 1(B). Z
DEDITHERIEEZFIHAT 2 2 & TREEDR DI
HTH, BHICHWOZAEKZHD LIF5ZENT
ELHEDITRB.

KB T > REFRALEETY 710271 —5
NIWVER, Wi AZREREIMORT &<, %)
RISAZ ) —Z 2 T EBNEMTELHIETD
L. KOS > REFERTAHAZ2DH2 &
FA5. BHOFRIZ, ERETHEALELSITES
2L TEES /20 EWHSHETHS. FIAIE,
SRR EEEI T TS, UH > REZREKEITEEN
% Z &M (Fig. 2(A)). U2 REDHEEIZIE
SRR T OREYR &S REE RN TV D HNEN
HBD, ZEEREEEIELEMEELTLED.

Receptor protein

© Photoreactive
group

1 Denaturing

!

3
&-s

Light Denaturmg

@-@-3
¢

Fig. 2. Advantages of Photoaffinity Labeling
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Fig. 3. Photoreactive Groups Used in Biochemical Resear-

ches
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Fig. 4. Synthesis of Phenyl Diazirine Derivatives
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Fig. 5. Photoreactive Units for Preparing Photoaffinity Probes
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Fig. 7. Photoaffinity Labeling of Calmodulin Protein

(A) Preparation of photoreactive calmodulin-binding peptides. The
peptide D was prepared with photoreactive unit of phenyldiazirine thiosul-
fonate 5, and the peptide (2 was synthesized with photoreactive amino acid
6. (B) Effect of irradiation time for the photoaffinity labeling of calmodulin
protein with the photoreactive peptide (D. The mixtures of calmodulin and
the peptide were irradiated by 360-nm light and the crosslinked complexes
were visualized by chemiluminescence of biotin-avidin system. (C) Cross-
linking efficiency of the photoreactive peptide @ to calmodulin protein. The
efficiency was determined by HPLC. (D) Effect of irradiation time for pho-
toaffinity labeling of calmodulin protein by the photoreactive peptide bearing
benzophenone. The procedures were same as in B.
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