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It is almost impossible to exagerate the importance of protein-protein interactions in biology.
The completion of the human genome sequence revealed a surprisingly low number of protein
coding genes, indicating that human life operates with onlya few thousand more genes than
much simpler organisms like the nematode worm and the fruit fly. There are many ways in
which a small number of genes can be used to encode a complex variety of functions (for
instance alternative splicing or post-translational modification). However, there is no doubt that
the complexity of life at the organism level owes much to the combinatorial possibilities for
interactions between proteins in the complex pathways and networks of biochemical signalling
and metabolism. Equally, erroneous interactions between proteins have been implicated in
many important diseases for which effective therapy is still not available. The aggregation of
soluble globular proteins into insoluble amyloid fibrils isa key element of the pathology of
Alzheimer’s disease, the Creuzfeld-Jacob syndrome and familial amyloid neuropathy.

Here prediction work related to both “right” and “wrong” protein-protein associations is
presented. We consider predicting which parts of the surfaces of proteins of known three-
dimensional structure will be involved in interactions with other proteins. This is a key ele-
ment of the so-called protein-protein docking problem, addressing the need to predict the three-
dimensional stuctures of protein complexes from the structures of the component parts. We
also consider the prediction of

�
edge strands. These are parts of protein structures that have

recently emerged as key players in erroneous protein aggregation processes. In both cases we
employ statistical learning techniques, including support vector machines and decision trees. In
the selection of predictive attributes we are indebted to countless workers who have studied the
properties of protein structures and complexes over many years. We show that using descriptive
attributes of protein surfaces (3D shape, physico-chemical properties, degree of evolutionary
conservation) and of edge strand sequences (charged residues, hydrophobic moment,

�
bulge

propensity) that useful predictive methods can be developed.
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