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Application of Side Chain Energy Score in Improving Protein — Protein Docking Solutions
ZHANG Jian, LI Ming — min, LIANG Shi — de, GUO Hua - rong
Ocean University of China, Qingdao 266003, Shandong, China

ABSTRACT:: Protein — protein docking algorithms usually generate a lot of possible conformations, but a few of which are native — like
structures. The major challenge now is how to distinguish the near — native structures from the non — native ones. Our previous work demonstrated
that protein interface residues had a higher energy score than other surface residues. In this study, we used side chain energy to score docking de-
coys of 62 protein complexes and compared with the performance of residue pair potential score, residue interface propensity and residue conserva-
tion score. The average one — hundred — scaled ranks of the near native conformations were 38.6+ 19.6,26.3+20.8,22.7+ 16.6 and 37.8 =
26.1 respectively. Although the side chain energy doesn’t performt very well in the whole docking benchmark, it is quite successful in some cas-
es. We also developed a new scoring function by combining the four terms and obtained the best prediction result( average rank 22.2 +7.8).
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Tab.1 The average one — hundred — scale ranks of near native conformations by shape complementary and four terms
pdb_ID* count® scAve"® energyAve’ rpAve® propAve’ comsAve®
1A2K 16 55.50 50.00 15.00 11.75 15.13
1ACB 7 50.14 24.57 14.29 5.57 11.57
1AK4 32 41.97 14.63 67.06 31.78 15.13
1AK] 10 46.70 43.10 67.50 67.10 32.40
1ATN 4 38.75 57.75 6.50 19.00 66.25
1AVX 40 51.40 64.63 8.08 15.70 61.13
1AY7 30 54.27 25.00 9.77 14.90 7.70
1B6C 40 36.75 75.75 7.28 9.20 6.63
1BUH 14 49.29 75.93 16.64 7.93 38.79
1BVN 19 55.79 34.58 23.42 13.47 28.16
1CGl1 4 32.30 21.95 3.1 18.84 58.95
1D6R 45 57.16 45.62 38.11 75.24 41.40
1DE4 1 31.00 52.00 1.00 6.00 93.00
1DF] 10 17.10 85.40 20.00 2.60 13.80
LE6E 9 42.56 15.11 18.67 22.89 19.22
1E96 21 39.10 27.10 13.81 5.62 17.57
1EAW 68 35.19 48.72 21.06 21.28 30.50
1EER 4 62.25 56.25 46.50 43.50 23.50
IEWY 26 49.77 20.27 13.15 23.81 30.69
1EZU 1 99.00 13.00 6.00 2.00 2.00
1F34 3 21.67 57.67 40.67 5.67 62.67
1F51 12 35.17 33.00 46.42 26.50 10.33
1IFC2 7 53.43 29.00 9.00 6.00 50.43
1FQ1 1 28.00 29.00 17.00 33.00 44.00
1FQJ 1 76.00 10.00 81.00 46.00 59.00
1GCQ 20 56.50 71.00 33.50 35.55 19.10
1GHQ 9 58.89 54.67 58.44 73.78 80.11
1GP2 7 40.57 31.00 17.57 7.43 44.86
1GRN 12 50.75 25.33 20.75 24.50 4.42
1HEL 30 36.77 11.37 46.43 39.13 6.73
1HE8 6 44.67 22.13 40.17 31.33 21.00
1HIA 41 48.71 39.78 27.39 37.17 70.46
12M 3 52.00 62.33 4.33 6.67 64.33
14D 6 48.67 45.83 27.83 27.83 34.83
11B1 4 52.25 52.25 96.25 33.00 11.75
11JK 1 40.00 17.00 1.00 7.00 93.00
1K5D 4 42.00 24.00 2.50 21.50 23.75
1KAC 13 44.23 28.92 62.31 64.77 62.46
1KKL 13 50.69 30.08 13.38 14.08 4.62
1KTZ 11 51.18 40.00 19.36 13.73 15.00
1KXP 7 60.57 87.71 11.86 4.00 20.29
1M10 2 52.50 46.00 62.00 43.00 23.00
1MAH 31 49.35 30.13 23.00 36.06 77.90
1MLO 1 43.91 43.55 6.82 11.00 64.55
1PPE 309 43.19 52.38 18.13 38.11 60.96
1QA9 8 30.38 67.38 80.00 92.25 87.63
1RLB 9 53.11 24.56 41.56 16.44 73.44
1SBB 6 43.33 19.00 27.83 19.67 84.00
1TMQ 7 38.71 27.00 45.29 12.86 46.29
1UDI 24 43.08 65.71 38.46 11.54 38.46
1WQ1 2 15.00 21.00 23.00 52.50 3.50
2BTF 3 70.67 21.67 7.67 2.33 2.00
2MTA 12 53.08 39.50 50.83 28.67 62.33
2PCC 25 42.00 36.72 27.24 38.44 4.4
28IC 45 48.58 40.33 25.87 14.20 64.91
2SNI 17 56.82 22.29 31.82 16.59 44 .88
7CEl 52 4.77 23.21 16.31 48.13 82.79
average 21.32 46.79 39.19 28.42 25.59 39.87
sigma 41.70 13.41 19.57 22.35 20.41 27.01
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