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1 Introduction

The field of proteomics forms one of the cornerstones of bioinformatics, a great deal of time has
gone into the study of the properties and activity of proteins. They play two major roles in living
organisms, to provide passive structural support or to actively interact with other molecules in
the body.

The active interaction of proteins with other molecules is responsible for most of the complex
biochemistry in a living cell. The specific function of a protein is linked exclusively with the
region of the protein which interacts with this molecule or ligand. The regions where a protein
chemically reacts with a ligand molecule are called binding sites and due to steric and chemical
constraints binding sites possess specificity for the molecule that they bind.

The SitesBase database contains around 33000 automatically generated binding sites, for which
an all against all comparison has been performed using a specialised Geometric Hashing proce-
dure (Gold et al., 2006) to produce matching scores for all pairs of sites. The system currently
allows users to compare sites in the database with other sites which are then ranked by the raw
matching score. Inference of a particular binding sites function is often contextual but the usual
rule of thumb is to associate it with that of the highest matching site (The “first past the post”
system).

2 Logistic regression as a probablistic means of assessing bind-
ing sites similairity

We are currently trying to improve upon this scoring system by developing from a training set of
representative sites a fit to a logistic regression model. An initial problem that must be solved is
what can be deemed a representative set of sites. Through filtering, using the ASTRAL database
(Chadonia et al., 2004) We have managed to shave the dataset of 33000 sites to 4300. However
there is still scope for reduction as duplicate sites of the same protein can not be automatically
removed since proteins do not always contain a single binding site that performs a solitary
function. It is impossible to tell from first glances whether a protein with 5 sites has one site
repeated 5 times, 5 different sites or something in between. To circumvent this, a measure of
site similarity known as the tanimoto score is being used to cluster sites based upon similarity
with moderate levels of success.

In relation to this we are investigating the validity of using a comparison of SCOP codes as a
method of determining whether two sites are similar. Comparing SCOP codes does not account
for the evolutionary phenomena known as convergent evolution whereby two binding sites with
dissimilar evolutionary history converge upon the same general shape. Secondly grouping sites
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by the protein they come from is problematic if the sites are significantly different, classifying
them as performing the same function is likely to be erroneous.

3 Alternative models of functional assignment of binding sites

The output of logistic regression will allow us to assign the probability that a site belongs to the
same group as another given the parameters used in the logistic regression. This would allow
the building of a first past the post system similar to what has been put in previously. However
there is scope to experiment with other probabilistic models of group assignment. For instance
it may well be that group assignment is not always best served by assigning a site to the single
best match if there is more pressing evidence that the top five matches from another group match
better than the top five of the group containing the single best match. We intend to investigate
the validity of both systems.
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