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In matching active sites of proteins, we may assume that we are given the 3-D atomic con-
figuration proteins as well as amino acids labels, the concominant information being the amino-
acid labelling. The aim is to find the matching part of say, twoproteins. A match is regarded as
best if in some way there is matching in amino-acids classes with the atoms as close as possible
geometrically.

Thus the objective is to match the proteins geometrically soas to minimize the root mean
square error (RMSD). The second objective is to maximize thematches of similar residues.
These objectives are not necessarily non-conflicting. Indeed it’s theoretically possible to have
a conflict in fulfilling these two objectives. Hence the question is how to optimize this multi-
objective matching problem.

A common approach to maximizing a multi-objective functionis to weight individual ob-
jectives, abeit subjectively. Here we consider this approach by weighting contributions to the
likelihood of amino acid class matches more than those of mismatches.

An active site is directly related to protein function as this is where ligands bind. While Gold
et al. (2003) used graphical methods for matching sites, Mardia et al. (2003) take a stastical
approach by using EM-Procrustes algorithm. The EM-Procrustes approach has a flexibility of
naturally taking into account the substitution of amino acids in active sites.

In this poster we show how to combine the two pieces of information (3-D atomic configu-
ration of active sites and amino acids classes labels) effectively by using a modified Procrustes
type analysis. Various illustrative examples will be given. It is seen from simulated studies that
with the use of amino acids class information we are able to find a set of good starting values
for the EM-Procrustes algorithm.

References

Gold, N.D., Pickering, S.J. and Westhead, D.R. (2003). Predicting protein function from struc-
ture using SITEDB: evaluation of a method based on functional site-similarity.Preprint.

Mardia, K.V., Kent, J.T. and Taylor, C.C. (2003). Matching unlabelled configurations of un-
equal size with applications to Bioinformatics.Preprint.

Mardia, K.V. and Dryden, I.L. (1998).Statistical shape analysis. Chichester, John Wiley &
Sons.

147


