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New Algorithm for Protein Catalytic Site Recognition, Based on Graph Matching
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Abstract: With the increasing amount of protein structural information in related databases such as
PDBI[1] development of methods which analyze and use this structural information in order to detect
and predict protein catalytic sites has become very important. For this reason, researchers always need
to improve existing algorithms, or designing new algorithms which should search for a huge amount of
data over a short period of time, with great precision[2]. In general, methods which identify and predict
protein catalytic sites are divided into two parts[3] Sequence-based methods and Structure-based
methods. Although sequence-based methods are widely used as reliable tools for predicting protein
function, but these methods are doomed to failure in cases where there is little sequence similarity
between proteins. In fact, there are proteins, despite their negligible similarity in the sequence, have the
same structure and function [4]. Because of that reason, the use of structure based methods, such as
those are in this article, has become more and more important.Information of the protein catalytic sites
is available in databases such as CSA[5]. Here we use this information, by converting spatial
information into a graphic representation of the protein catalytic sites and matching them with the whole
protein structural graph, to identify functional residues of the protein(s). Now we have a secondary
database from sructural data of protein catalytic site(s), by converting the three-dimensional data to
two-dimensional graphs[6]. Finally, the graphs will align the catalytic position with the general building
block of the protein. This algorithm is used to generate a bioinformatics tool which detects different
catalytic locations that are existed in the structure of protein.
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