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1 Introduction

Protein-protein interactions play an important role in various biological processes. Over the past few
years, several studies have been made on protein interface and those results enable us to obtain massive
data on various aspects of protein interface. The problem that we have to consider next is predicting
the interaction sites on the protein surface. Although several prediction methods are developed, there
is still room for improvement. The purpose of this study is to develop a reliable prediction system of
protein-protein interaction sites from their three-dimensional structure.

2 Materials and Methods

2.1 Dataset

We used a non-redundant dataset of heterodimers selected by Farizelli et al. [2]. This dataset consists
of 226 interacting protein chains. There are two reasons for the use of this dataset. First, our aim
is to learn general properties of protein interface. For this purpose, several kinds of protein, whose
protein has strong signals on protein interface such as homodimers and protease-inhibitor complexes,
must be eliminated from the dataset. Second, noncontact surface residues are used as negative data
for the SVMs because there are no chains involved in more than one interaction in the dataset.

2.2 Surface and Contact Definitions

Most of protein interfaces are exposed to the solvent when the partner chain is removed. Therefore,
we focused only on protein surface residue. The threshold for deciding whether a residue was a surface
residue was set at 16% of the relative accessible surface area [2]. The accessible surface areas were
calculated for each chain using the DSSP program [4]. We classified a residue to be an contact residue
if it has at least three atoms whose distance with some atoms of the partner chain is less than 5Å [5].
According to the above definitions, there are 31,932 surface residues, including 6,515 contact residues
and 25,417 noncontact residues, respectively.
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2.3 Surface Patches and Feature Representation for SVMs

A surface patch [3] was defined as a central surface residue and its 10 nearest surface residues. Each
residue of surface patch is not necessarily contiguous in the sequence and represent local protein surface
centering on the target residue. In order to learn with support vector machines, surface patches should
be represented as vectors. Here, each residue of a surface patch is represented by the 20-dimensional
vector, whose values are taken from a sequence profile in the HSSP database [1].

3 Results

The accuracy resulting from the 3-fold cross-validation is 75.0%. Although it is difficult to perform
direct comparison with other predictors because of different definitions of surface and contact residue,
our system was definitely better than when compared with similar predictor based on neural networks.
Judging from the above, we conclude that support vector machine approach is useful for prediction of
protein-protein interaction sites.
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