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The elucidation of protein-protein interaction (PPI) networks is important for understanding cellular
systems and structure-based drug designs. However, the development of an effective method to

conduct exhaustive PPI screening represents a computational challenge.

We have been investigating a protein-docking approach based on shape complementarity and
physico-chemical properties. To realize the procedures required to sample a huge number of protein
dockings, we have developed "MEGADOCK", a high-speed protein-protein docking software package.
MEGADOCK reduces the calculation time required for docking by using several techniques such as a
novel scoring function called the real-Pairwise Shape Complementarity (rPSC) score. We demonstrate
that MEGADOCK is capable of exhaustive PPI screening by completing docking calculations 8.8
times faster than the conventional docking software, ZDOCK, while maintaining an acceptable level
of accuracy. When our PPI prediction system was applied to a subset of a general benchmark dataset
to predict 120 relevant interacting pairs from 120x120=14,400 combinations of proteins, an F-measure

value of 0.231 was obtained.

MEGADOCK showed comparable docking accuracy to other FFT-based software programs,
such as ZDOCK, while employing a much simpler and thus computationally less expensive score
function. Additionally, our software was shown to be applicable to a large scale protein-protein
interaction screening problem with accuracy better than random. With our approach combined with
parallel high-performance computing systems, searching and analyzing protein-protein interactions

with consideration to three-dimensional structures at the interactome scale is now a feasible problem.



