Comparison of different tools for the prediction of protein interaction specificity.
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Protein-protein interactions play a central role in the structural and functional aspects of the cell and the
elucidation of the rules determining specificity will help understanding cell physiology and pathology. Some
interesting bioinformatic methods were developed over the past few years for the inference of protein
interaction specificity. These include “phylogentic profiles” (Pellegrini et al., 1999), “Rosetta stone”
(Marcotte et al., 1999) and “phylogenetic trees” (Pazos and Valencia, 2001). These methods can establish
functional links between proteins but they do not implicate physical interactions.

The aim of this work is to analyse and compare methods used to infer the interaction specificity of protein
domains. The methods compared are all based on pep-spot data (Kramer and Schneider-Mergener, 1998) and
on peptide lists that bind individual domains with sizeable affinity (Cesareni et al., 1999). The chosen
techniques are: the profile method (Gribskov et al., 1987), Hidden Markov Models (Baldi, 1995), positional
weight matrices derived from the peptide lists associated to the given domains and the SPOT procedure
(Brannetti et al., 2000; 2001) (available at http://cbm.bio.uniroma2.it/ispot) developed to infer the interaction
specificity of families of protein domains. In this analysis we focusi our interest on the SH3, PDZ and WW
families of protein domains. The reliability and efficiency of each method will be evaluated essentially
through their ability to associate each domain with its own binding peptides and with its own natural protein
interaction partners. This last step will be perfomed using the Mint database as a source of experimental
interaction data (Zanzoni et al., in press).
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