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Development of a complex structure prediction method between proteins using binding
free-energy as a scoring function

Kamiya, Narutoshi
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A computational method that can predict both the complex structure and the
affinity between proteins such as antigen-antibody with high speed and accuracy has been developed. This
method is comBosed of decoy ?eneration by rough docking, followed by ranking of the decoys using the
free-energy obtained from molecular dynamics simulation as a scoring function. We applied this method to
PPARy , which revealed that as the ligand dissociates, it passes near R288. Decoy sets of
hemagglutinin-antibody and adenosine receptor-antibody were ranked by GB/SA scoring, where the
near-native decoy was ranked within top 2. The binding free-energy calculation of hemagglutinin-antibody
reproduced the experimental value better in comparison with the GB/SA method.
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root-mean-square deviation, rmsd <
3 (Table 1)

Table 1. Ranking of decoys obtained from
docking between human antibody and
hemagglutinin using the Surfit program,
rmsd with reference to the native complex
structure (PDB ID: 4fqi), and A G obtained
from the GB/SA method.
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rmsd = 2.6
(Table 11)
Table 11. Ranking of decoys obtained from

docking between mouse monoclonal antibody
and A2a adenosine using the Surfit program,
rmsd with reference to the native complex
structure (PDB ID: 3vg9), and A G obtained
from the GB/SA method.

Ranking  Surfit rmsd AG
score ) (kcal/mol)
1 1.000000 68.4 -60.5
2 0.999995 2.96 -65.6
3 0.999975 61.6 -27.8
4 0.999970 83.0 -29.6
5 0.999960 62.0 -52.6
6 0.999945 88.4 -39.4
7 0.999940 78.6 -71.9
8 0.999925 46.0 -36.0
9 0.999920 81.6 -36.4
10 0.999915 75.8 -32.8
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score () (kcal/mol)
1 0.999994 50.3 -58.3
2 0.999994 58.2 -58.1
3 0.999982 34.8 -46.6
4 0.999976 11.8 -105.1
5 0.999970 27.0 -77.2
6 0.999970 2.6 -115.2
7 0.999957 25.0 -49.9
8 0.999939 43.4 -70.9
9 0.999927 51.1 -50.8
10 0.999921 42.1 -27.7
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Fig. 1 Free-energy profile along the
dissociation path starting from the
X-ray structure (top) and the
near-native decoy (bottom).
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