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Abstract

In phylogenomic profiling, the genomic context based methods are based on the observation that two or more
proteins having the same pattern of presence or absence in many diverse genomes most likely have a functional link.
In this research work, a tool (PATSIM) has been developed to predict the protein patterns based on the SOPM tool.
In this tool, the secondary structure for CATH database protein sequences, predicted by the SOPM (Self Optimized
Prediction Method) server is passed as input to fulfill objectives such as, (i) Predict the Amino Acid Pattern using
the proposed Hybrid KMP and BM algorithm, (ii) Predict the physiochemical properties such as Hydrophobic Non-
Polar ALKYL Amino Acid groups, Hydrophobic Non-Polar AROMATIC Amino Acid groups, Hydrophilic Polar
Neutral Amino Acid groups, Hydrophilic Polar Acidic Amino Acid groups and Hydrophilic Polar Basic Amino
Acid groups of protein sequence, (iii) Predict the secondary structure of protein where the structure of protein
sequence is unknown, and (iv) Similarity analysis of protein sequence (structure unknown) with the CATH database.
From the results, it is inferred that this tool effectively predicts the similarity between the sequences and also
identifies the protein patterns for four secondary structural classes, namely Alpha Helix (h), Beta Sheet (e), Turn (t)
and Coil (c). Based on the experimental results, it is inferred that this tool identifies the physiochemical properties of
the protein sequence in an effective manner. The source code and its documentation for the PATSIM tool is freely
available in the GitHub public repository. (https://github.com/manimkn89/Protein-Sequence-Analysis).
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1. Introduction

The prediction of protein secondary structure comprises a more or less precondition step that helps in
model building. Numerous methods have been developed to predict the secondary structure of proteins from their
amino acid sequences (Gamier and Levin, 1991 & Gamier, 1990). Most of these methods are statistical and they are
based on the observed frequency with which individual residues or short sequences of residues are found in given
structural states (Robson and Pain, 1971; Gibrat et al., 1987). The sequence similarity methods use the classical
substitution matrix (Levin et al., 1986) or averaged amino acid physico-chemical properties (Sweet, 1986) for amino
acid comparisons. The evolutions of neural network methods are applied to predict the secondary structure of
proteins based on neural nets (Holley and Karplus, 1989; Muskal and Kim, 1992). Nevertheless, a lot of these
methods were confirmed against a size-limited database of ~ 100 proteins which contained some interrelated
members. The amount of proteins with well-known structure has augmented with an average rate of 150 new
structures exposed per year. At the same rate, the volume of the database of secondary structures has not grown,
since all the proteins should present <50% identity (Kabsch and Sander, 1983b) to be integrated into it. Secondary
structure prediction has mapped into three-class problem of pattern classification such as helix, sheet and coil. Three
distances based classifiers namely K-nearest neighbour, minimum distance and fuzzy K-nearest neighbour is used to
analyze the secondary structure (Ashish Ghosh & Bijnan Parai, 2008).
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