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ABSTRACT

The Bioinformatics (BI) is a sequence alignment, usually
three sequences which can be RNA, DNA and proteins.
Because the three or more given sequences can be of large
lengths, aligning them by hand can be time consuming and in
some cases traditionally impossible. Thus Bl comes into use
thereby aligning each sequence, and revealing the similar part
of the given gene. BI finds great use in bioinformatics where
it is used to predict the protein structure, its function, family
or its domain. These problems are related to Al and can be
classified in the NP complete domain of problems. Thus with
the goal of identifying maximum similarities among the
sequences, We can use various approaches and techniques like
Genetic Algorithms (GA) and its variant in BI.
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1. INTRODUCTION

The Bioinformatics (BI) is a sequence alignment, usually
three sequences which can be RNA, DNA and proteins [1, 2,
3]. Because the three or more given sequences can be of large
lengths, aligning them by hand can be time consuming and in
some cases traditionally impossible [4, 5]. Thus BI comes into
use thereby aligning each sequence, and revealing the similar
part of the given gene. BI finds great use in bioinformatics
where it is used to predict the protein structure, its function,
family or its domain. These problems are related to Al and
can be classified in the NP complete domain of problems.
Thus with the goal of identifying maximum similarities
among the sequences, we use various approaches and
techniques in BI [2, 3].

2. PROBLEM DEFINITION

To start with, BI refers to the problem by which we can align
three or more sequences of maximum symbols. To facilitate
aligning process, we can insert gaps between the symbols. Its
main objective is to note the number of symbols giving exact
match between sequences, taking care that we have minimum
gap insertions. BI finds use in several fields including
molecular biology, computer science and geology. The DNA
molecules are chains of nucleotides which are of four types
namely A, T, G and C. We know the primary structure of a
protein to be a linear chain of various amino acids. So the
objective of our project is to make a tool that can be used for
aligning given multiple DNA sequences.

3. RELATED WORK

There are various approximation methods which are put to use
in Bl along with the following [2, 3, 4] techniques:

1. Dynamic Programming- The motivating factor for
use of DP with the two given sequences is that it
secures us with an optimal alignment of the given
sequences (provided we have a specific scoring
scheme).

2. Progressive alignment- In this we first align the
almost alike looking sequences using DP and then in
progression we keep on adding the sequences which
differ in a few ways from original alignment to our
initial alignment. Examples include CLUSTALW
and CLUSTALX programs.

3. lterative alignment- Here an initial aligning of
sequences is carried out. In an iterative way,
revision of the alignments is done to get a more
feasible result. It aims at improving the overall
alignment score. Several algorithms under this
include Mult Alin, PRRP, and DIALIGN.

4. Statistical modeling- We have basically used
genetic algorithms in our process to align sequences
because we have to first try to generate as much
different alignments of the sequences as we can do
using the techniques of rearranging the sequences,
which can help manage gaps and the genetic
recombining events. SAGA (Serial Alignment by
Genetic Algorithm) can be one such way.

This algorithm can be improved by applying concept of GA.
GA [6] is often used to solve the problem. GA  uses
various operators to implement its operation which are as
follows.

e Crossover: Crossover [7-10] is the operator
responsible for mating the chromosomes. Some
popular crossover operators, in use, are uniform
crossover, arithmetic, Heuristic, Intermediate,
Scattered, OR, PMX, CX etc. [6].

e Mutation: It prevents the population of
chromosomes from being too similar to each other.
Thus, it prevents the solution to be caught in local
optima. In spite of climbing several peaks
simultaneously by observing various chromosomes,
the possibility of attaining false peak cannot be
denied. Mutation works by randomly altering the
gene pattern of the chromosomes, thus helping
in coming out of the local optima. The
probability of mutation is often very low. The result
of mutation can result in either a weaker individual
or a stronger one but it can be surely established that
it subtly changes genes of the chromosomes
thereby coming out of the local optima.

23



e Selection: Selection operator selects those
chromosomes which satisfy the requirements
against the fitness function. It ensures that the
chances of survival for the fittest individuals are
more than the weaker ones. Since selection process
decides the chromosomes selection for mating, it
dramas a vital protagonist in exhibiting the
presentation of the GA. A good selection leads to
the faster convergence of the results. A number of
selection approaches available remain Roulette
wheel selection, Tournament selection, Sigma
selection, Rank based selection, Random selection,
etc.

4. CONCLUSION AND FUTURE SCOPE
In this work, the benefit of using a GA and its variants
based technique for the performance improvement of Bl is
elaborated. In future detail study and implementation using
GA will be performed with many objectives such energy, time
and resources.
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