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Searching for the ligand-binding pockets of proteins plays an important role in structure-based drug design
(SBDD), which is based on knowledge of the three-dimensional structures of target proteins. In SBDD, small molecules
that can interact with the target protein are designed. SBDD methods require the identification of ligand-binding pock-
ets, in which ligand molecules interact with protein atoms. The computer programs for the detection of ligand-binding
pockets are categorized into two types: one is programs using only geometric properties; and the other is programs using
the physicochemical properties of proteins as well as geometry. This paper describes the development and evaluation of a
program for ligand-binding pocket search. The program HBOP (Hydropho Bicity On a Protein) searches for ligand-
binding pockets using hydrophobic potentials derived from experimentally determined functions. This is based on the
fact that hydrophobicity plays a significant role in protein-ligand binding. The results of evaluation indicate that pro-
grams using physicochemical properties can discover actual ligand-binding pockets more efficiently than those using only

geometric properties.
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(a)
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Fig. 1. Ligand Binding Pocket Search Procedure of HBOP

(a) Target protein. (b) Grid points are generated around the target pro-
tein. (¢) Hydrophobic potential on the grid points are calculated. Highly
hydrophobic area is shown by gray. (d) The grid points whose hydrophobic
level is lower than HB6 are rejected. The remained grid points are predicted
ligand binding pockets.
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Table 1. Results of the Tests for Ligand-binding-pocket Search Using 458 Protein-ligand Complex Structures
HBOP HBSITE PASS SiteID Q-SFa
Number of successful test® 446 433 420 387 434
Number of failed test® 12 25 38 71 24
Average number of candidate — 4.64 9.53 8.70 10.0

2 Q-SF: Q-SiteFinder. ® Number of the test systems for which actual ligand-binding pockets were successfully detected. ¢ Number of
the test systems for which actual ligand-binding pockets were not detected.
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Fig. 2. Number of Tests in Which the Top-ranked Pocket
Candidate or One of the Top Three Pocket Candidates Was
the Actual Ligand-binding Pocket
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Table 2. Results of the Tests for Ligand-binding-pocket
Search Using Ligand-bound and Unbound Protein Struc-
tures

Test system Bound Unbound
Programs H?I_%I;"E Q-SF? H?I_%I;"E Q-SF?
Top-ranked pocket 30 27 30 21
Top three pockets 34 32 35 29
All pockets 34 34 35 34

2 Q-SF: Q-SiteFinder.
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