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Presently, an enormous number of protein sequences has been
generated by advanced techniques in molecular biology and genetic engineering.
However, protein homology searching by comparing amino acid sequences is
complicated. The standard and most popular method is linear alignment. This method
has many limitations, for example, gaps present in the protein sequence and low
sequence identity could interfere with the protein alignment.

A two-dimensional representation of proteins has been successfully used
in classification of secondary structure as well as similarity of proteins. This research
uses this method to generate 2-dimensional patterns and incorporate data on the
chemical/biochemical characteristics of each amino acid are incorporated. Computer
neural networks were used to identify the similarity of the amino acid patterns. When
proteins with a sequence identity of 35%-97% were used to generate the 2-dimensional
patterns, similar patterns of amino acids were found. Neural networks were built to
identify the similarity category of a 18-amino acid window from 5 groups of homologous
proteins. The neural networks we built can identify the similarity category to an accuracy

of approximately 86-92%.
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