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ABSTRACT 

 

This paper presents the development of DNA sequence alignment accelerator using 

MATLAB. The Smith Waterman algorithm has been developed and simulated for 

nucleotide sequence alignment in optimizing accelerating speed. The development of 

computational method become the key factor in biomedical engineering and application 

as the rate of the biological sequence databases has exponentially growth thus increasing 

the complexity of the DNA sequences. The software development has been run in Intel 

Core i5 Processor 2.40GHz with 64 bit operating system. Comparison between random 

and generated sequences alignment has been made. The accelerated run time taken from 

random sequence alignment over generated sequence average of 50.12% faster than 

generated sequences.  
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 BACKGROUND OF STUDY 

 

As the size of the biomedical database doubled approximately every 18 months [1], 

the exponentially growth rate led to the increment of the demand for most recent and 

advance computational sequencing method for biological applications in tend to find the 

similarities of the genes of unknown function. The encoding of genetic DNA sequences 

which consist of four fundamental molecular unit which called nucleotides implement to 

the various vital functions where the whole of the DNA sequence of one living organism 

is called a genome of that organism and known as the four nitride bases that can be treated 

as strings: adenine (A), cytosine (C), guanine (G) and thymine (T) [2]. 

In order to cater current situation where the DNA sequence become important 

especially in medical applications, by which the useful information can be extracted from 




