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ABSTRACT

In bioinformatics, sequence alignment is the heart of the sequence analysis. Sequence can be aligned
locally or globally depending upon the biologist’s need for the analysis. As local sequence alignment is
considered important, there is demand for an efficient algorithm. Due to the enormous sequences in the
biological database, there is a trade-off between computational time and accuracy. In general, all bio-
logical problems are considered as computational intensive problems. To solve these kinds of problems,
evolutionary-based algorithms are proficiently used. This chapter focuses local alignment in molecular
sequences and proposes an improvised hybrid evolutionary algorithm using particle swarm optimization
and cellular automata (IPSOCA). The efficiency of the proposed algorithm is proved using the experimen-
tal analysis for benchmark dataset BaliBase and compared with other state-of-the-art techniques. Using
the Wilcoxon matched pair signed rank test, the significance of the proposed algorithm is explicated.

INTRODUCTION

The Ultimate goal of Bioinformatics is to better understand the functionality of living cells at the molecu-
lar level. They are basically three analysis in molecular level namely sequence, structural and functional
analysis. Amongst them sequence analysis is considered as the important one as it paves way for other
two analysis. The first step in this is to align the sequences locally or globally where both are regard as
important for biologist. In analysis, sequences are represented as the combination of alphabet (Xiong,
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2006). Figure 1 shows the overview of bioinformatics domain. This figure explains the three analysis
and its applications. Apart from these applications there are many in sequence analysis. As sequence
analysis is the first phase of the investigation, many researches are developed in this area.

Sequence alignment is a process in which sequences are arranged in such a way that similar residues
are found in the same column. Initially, two sequences are aligned to find the similarity between them is
known as pair-wise alignment (PA). As an extension of PA, Multiple Sequence Alignment (MSA) came
into exists, where in this more than two sequences are aligned. These sequences can be aligned locally
or globally depending upon the information needed for the analysis. The main applications of sequence
alignment are to construct phylogenetic tree, to find motif (conserved patterns), gene promoter. These
identified motifs give more information that is used to study the relationship between the sequences and
its consequences. The different forms of sequence alignment are depicted in Figure 2. The sequences
in the pair-wise alignment in the figure 2 represents protein and in the MSA, DNA sequences. Both the
alignment can be done for all types of molecular sequences. MSA reveals additional biological informa-
tion than pair-wise alignment. Likewise local alignment gives information as global alignment. Local
alignments are more useful for dissimilar sequences that are suspected to contain regions of similarity.
A locally aligned sequence is used to find the motif patterns. In MSA process, three major tasks are
scoring; creating an alignment and assessing its significances. Depending upon the type of alignment
scoring function are chosen. Any statistical test applied on the bases of dataset comparison.

Exhaustive and heuristic algorithms are two forms of traditional alignment approaches. Dynamic
programming sequence matching algorithm is used in exhaustive method. This method was first used
for pair-wise alignment. These types of methods are used only for small number of sequences dataset.
Many heuristic algorithms has been encouraged to solve the above mentioned problem. This can be
classified into Progressive Alignment (PA), Iterative Alignment (IA) and Block-based Alignment (BA)
types. BA method (Mohsen et al., 2011) is used to find the conserved domains and motifs. It is not done
through PA and IA methods.

Figure 1. Overview of bioinformatics domain
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