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Abstract—Bioinformatics is the field of science in which 

biology, computer science, and information technology merge to 
form a single discipline. Bioinformatics deals with algorithms, 
databases and  information systems, web technologies, artificial 
intelligence and soft computing, information and computation 
theory, software engineering, data mining, image processing, 
modelling and simulation, signal processing, discrete 
mathematics, control and system theory, circuit theory, and 
statistics, for generating new knowledge of biology and medicine, 
and improving & discovering new models of computation (e.g. 
DNA computing, neural computing, evolutionary computing, 
immuno-computing, swarm-computing, cellular-computing). In 
bioinformatics, a sequence alignment is a way of arranging the 
sequences of DNA, RNA, or protein to identify regions of 
similarity that may be a consequence of functional, structural, or 
evolutionary relationships between the sequences. A large 
number of algorithms are used in bioinformatics such as global 
alignment, local alignment, multiple alignments etc. Global 
alignments, which attempt to align every residue in every 
sequence, are most useful when the sequences in the query set are 
similar and of roughly equal size. We worked with the global 
alignment algorithm with an improved and efficient manner. The 
improved algorithm is too much accurate for aligning the 
genome sequences with better computational time. And using 
this improved way we also developed the multiple alignment, 
phylogenetic tree and GC content of the sequences. 
 

Index Terms— Global alignments, evolutionary relationships, 
phylogenetic tree. 

I. INTRODUCTION 
Global alignment is a necessary part of bioinformatics. It is 

an alignment where two sequences are aligned over their 
entire lengths. In the local alignment it is not needed to align 
over their entire lengths but global alignment needed this. 
When two sequences are nearly similar then global alignment 
is very useful [3][7]. A multiple sequence alignment is an 
alignment of n > 2 sequences using pair wise alignment. 
Multiple sequence alignment also refers to the process of 
aligning such a sequence set. Because three or more sequences 
of biologically relevant length can be difficult and are almost 
always time-consuming to align by hand, computational 
algorithms are used to produce and analyze the alignments. 
Multiple alignments are used in phylogenetic tree [5]. 

A phylogenetic tree or evolutionary tree is a branching 
diagram or "tree" showing the inferred evolutionary 
relationships among various biological species or other 
entities based upon similarities and differences in their 
physical and/or genetic characteristics [2]. GC content ensures 
stable binding of primer/template. 40-60% GC content ensures 
stable binding of primer. G-C bonds contribute more to the 
stability (increased melting temperatures) of primer/template 
binding than do A-T bonds. 

In this paper we developed a improved global alignment 
algorithm and using this algorithm we made a software for 
multiple alignment, phylogenetic tree and GC content. 

II. RELATED RESEARCH 
Initially dot matrix was used for global alignment which is 

time-consuming. Then Needleman and Wunsch was 
introduced algorithm which takes quadratic time [1].  

There is much software for doing sequence alignment such 
as using the “FEAST” nucleotide type sequence is used for 
local alignment. Using the “Path” protein type sequence is 
used for local alignment. “Ngila” software is used for global 
alignment using both (nucleotide and protein) type of 
sequences. “ClustalW”[4] and “T-Coffee” [6] software is used 
for multiple alignments for both sequences. For doing 
phylogenetic tree “PhyloDraw” and also “ATV” is used. 

III. PROPOSED METHOD 

A. Overview 
The proposed method aims at improving the global 

alignment algorithm and then has to make software for 
multiple alignment, phylogenetic tree and GC content. Details 
of these steps are described in the following sections.  

B. Proposed Global Alignment Algorithm 

1)  Select Parameter Value:  There are three parameters for 
global alignment which have to be selected.  

μ = Mismatch penalty,  = Indel penalty,  = Matched 
prize 
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Fig. 1 Overview of the proposed method 

2)  Filling Array Index:  There is a two dimensional array 
like matrix which has the value using some calculation. In the 
calculation there has three options using matched, mismatched 
and indel penalty. The calculation of matrix array is like, 
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C. Multiple Alignments 
Multiple alignments are the alignment for more than two 

sequences using the pair wise alignment. For doing the 
multiple alignments I have used my proposed global 
alignment algorithm. In the multiple alignment process we 
have used existing algorithm. In the existing algorithm pair 
wise alignment is used like local alignment global alignment. 
In this pair wise alignment section I have used my proposed 
global alignment algorithm [5]. 

D. Phylogenetic Tree 
Phylogenetic tree is the genetic or evolutionary 

relationships between species. For doing the phylogenetic tree 
I have also used the existing algorithm. There are two type of 
phylogenetic tree. One is rooted tree and another is unrooted 
tree. From the multiple alignments a distance matrix has to be 
calculated and then from the distance matrix the most closely 
related sequence has a common parent and then the next 
closely related sequence has a common parent which is also 
common with the previous parent and this process is repeated 
until the last sequence [2]. 

E. GC Contents 
GC content is usually expressed as a percentage value, but 

sometimes as a ratio (called G+C ratio or GC ratio). GC-
content percentage is calculated as 

100×
+++

+
CGTA

CG
                         (3)          

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2 Proposed global alignment algorithm 

IV. EXPERIMENTAL RESULTS 
We experiments various sequence with different length. We 

create a input window in which we can put two or more input 
sequences (fig. 3). From the input if anyone wants to find 
global alignment, multiple alignment, phylogenetic tree or GC 
content of that input than  he have to choose that type. If 
anyone wants to see global alignment output than the output is 
like as fig.4. 

Proposed global 
alignment algorithm 

GC Content 

Phylogenetic tree 

Multiple alignments 

Input two or more than two sequence 

Start 

Take two sequence a and b  

I =0, len1=length of sequence a,           
len2= length of sequence b 

I>=max? Initialize 
Matrix 

I =0, k=1, n=len1/2, L=M=len2/2 

I>=len1? 

j=k 

I>=len2 Do L++ 

m>=l? 

Do k++ 

Compare 
character 

P=Matrix+  P= Matrix+ μ 

q=r= matrix+ indel 

D= max (p, q, r) 

Matrix =D 

Print the sequence 
using Matrix value 

Finish     
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Fig.3  Input Window 
 

 
 

Fig.4  Output of global alignment 
 

If anyone wants to see multiple alignments output 
than the output sequences is like as, 
 

        
 

Fig. 5  Output of Multiple Alignment 
 
If anyone wants to see the Phylogenetic Tree output than 

the output sequences is like as fig.6. 

 
 

 Fig. 6  Output of Phylogenetic Tree 
 

And if anyone wants to see the GC content output than the 
output is like as fig.7. 

 

 
 

                   Fig. 7  Output of GC content . 
 
We have also implemented the existing Needleman and 

Wunsch algorithm [1] and we have compaired that with this 
proposed algorithm. 

TABLE I 
TIME COMPLEXITY COMPARISON WITH EXISTING METHOD [1]  

Sequence 
length 

Existing global 
alignment 
algorithm (sec) 

Proposed global 
alignment 
algorithm (sec)  

1000 0.049000 0.045000 
2000 0.180000 0.172000 
3000 0.352000 0.334000 
4000 0.765000 0.703000 
5000 0.894000 0.817000 

 
From the table 1 we are seeing that for different sequences 

length there are time variation between existing global 
alignment algorithm and proposed algorithm and the proposed 
algorithm requires less time than existing algorithm. 
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From the data the graph representations are given below in 
which we are seeing that for small sequences the time needed 
between algorithms is almost same. But when the sequence 
length is going to high then proposed global algorithm needs 
less time than existing algorithm. 

 

 
 

Fig. 8  Curved graph of the tme complexity comparison 
 

 
 

Fig.9  Bar graph of the time complexity comparison 

V. CONCLUSIONS 
The goal of this paper is to develop an improved way by 

which the global alignment algorithm works better and using 
these algorithm develop programs for multiple alignment, 
phylogenetic tree and GC content. Its main focus is on new 
developments in genome bioinformatics and computational 
biology. For the alignment we first download the genomic 
sequence from the online database like NCBI. And after 
getting the sequences we align two or more sequences with 
our alignment algorithm and compare with the existing one. 
We also develop the multiple alignments for a large number of 
sequences at a time and get better alignment. By the 
similarities between the genomes we get the phylogenetic tree 
and GC content. For the following purpose we use java 
language and implement it. 
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