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Proteins and enzymes display many functions such as molecular recognition and catalysis. In addition, protein surface
recognition via hydrogen bonding, electrostatic interactions and hydrophobic interactions mediate many biological proc-
esses including signal transduction, cell growth, and numerous metabolic pathways. In these processes, protein surfacel
surface interaction plays a key role. Thus, the development of useful strategies to recognize and modify a specific site of
protein surface artificially is quite important not only to understand biological systems, but aso to create artificia proteins.

0000 Vol. 25, No. 12, pp. 738-743, 2004

Here, we describe several new strategies for specific recognition and modification of protein surfaces.
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Fig. 1. Schematic representation of intracellular signal trans-
duction mechanism through protein surface interac-
tion andl or modification.
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Fig. 2. Molecular structures of artificial receptors.
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Fig. 3. Schematic representation of phosphorylated peptide
recognition with an artificial receptor.
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(a)

B-Galactosidase (116 kDa)
BSA (66.2kDa)

Ovalbumin (2P, 45.0 kDa)

a-Casein (8P, 23.6 kDa)

Avidin (18.0 kDa)

Lysozyme (14.4 kDa)
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Fig. 4. (&) Phosphoprotein selective detection in SDS-polyacrylamide
gels using 1. Each lane includes two phosphorylated proteins
and four nonphosphorylated proteins. Left: CBB staining of
the 6 proteins. Right: Detection of the phosphoproteins with
UV transilluminator after staining with 1. (b) Schematic repre-
sentation of the phosphoprotein recognition with artificial re-
ceptor.
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Fig. 5. Specific reactions of protein surfaces using bio-orthogonal functional
groups.
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Fig. 6.

(a) Molecular structure of a P-PALM reagent. (b) P-
PALM scheme for semisynthesis of the fluorescent
biosensor.
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Fig. 7. Schematic illustration of the sensing mode of fluores-
cent ConA.
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Fig. 8. Schematic illustration of oligosaccharide recognition with fluorescent
biosensor introducing phenylboronic acid.
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