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Improvement of the Protein-Protein Docking Prediction
by Introducing a Simple Hydrophobic Interaction Model
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Abstract: In this study, we proposed a new hydrophobic interaction model which applied Atomic Contact
Energy for our protein-protein docking software called MEGADOCK in which we previously used only two
score terms, namely, shape complementarity and electrostatic interaction. Using the proposed score function,
MEGADOCK can calculate three phisico-chemical effects with only one correlation function. Therefore we
succeeded improvement of accuracy without loosing speed.
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Fig. 1 Proposed scoring model G’;(v) and G(v). The model

consists of 3-D voxels, but here the model is shown by

two dimensions for simplicity.
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Fig. 2 Average Hit Count for all test cases of Docking Bench-
mark 4.0.

bound unbound
=] 60% =-==7ZDOCK 3.0
o - 50% f——ZDOCK2.3 s
90% aer L L
$ 40% | ——MEGADOCK25 , _--*

Success Rate

2 30% i
70% - _
0/ P (2]
60% —2EE 10%

——MEGADOCK 2.5

0%

1,000
Number of Predictions

0 3 Benchmark4.0000000000000O00O0OQO Success
Rate 0O OO
Fig. 3 Success Rate for all test cases of Docking Benchmark
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Table 1 The average of calculation time (min).
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