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 ABSTRACT 
The bioinformatics research has accumulated a large amount of data. The cost of storing is decreasing as the hardware 
technology is advancing. Since more and more data is added in the field of proteomics, there is a great need for computational 
methods to be really efficient. The biological data has significant complexity due to the presence of data in different formats 
and to derive knowledge from these complex databases is the key problem of this era. Machine learning and data mining 
techniques are required which can scale to the size of the problems and can be made to suit and hence applied to biology. To a 
molecule, the part of molecular sequence is functionally very important and which is resistant to change. So comparative 
approaches are used in order to ensure the reliability of sequence alignment. The problem of multiple sequence alignment is a 
part of evolutionary history. The different pairwise methods are described in this present work. For each individual sequence 
position, an explicit homologous correspondence is established, aligning species column wise. A method is introduced for 
aligning sequences based on local alignment with consensus sequence. Medicago Sativa varities are loaded from NCBI 
databank and phylogenetic trees are constructed for divided parts of dataset. 
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1. INTRODUCTION 
The management of biological information by applying computer technology is known as Bioinformatics. The science 
of using and developing algorithms and computer databases and analysing biological information utilizing computer 
and statistical techniques to enhance and accelerate biological research. It is the tool for analysing biological data and 
hence is more of a tool than a discipline. 
In bioinformatics, the way in which primary sequences of DNA, RNA, or protein are arranged to identify regions of 
similarity that may be a result of structural, functional, or evolutionary relationships among the sequences is called 
multiple sequence alignment. Aligned sequences of amino acid residues and nucleotides are generally represented as 
rows in a matrix. In order to align the residues with similar or identical characters, gaps are inserted between the 
residues in further columns. If two sequences in an alignment share a common ancestor and gaps as insertion and 
deletion mutations that is indels introduced in lineages, then from that mismatches are identified. In DNA sequence 
alignment, the amount of similarity among amino acids occupying a particular position in the sequence are represented 
roughly as a measure of how conserved a region is between various lineages. The substitutions of nucleotides in which 
the chains have similar biochemical properties tells that the region has functional or structural significance. 

2. METHODOLOGY  
JUKES CANTOR METHOD 
The model used for the computation of substitution from one state to another is the jukes cantor model. 
This model helps in calculating the evolutionary distance between two species.the formula is as follows: 
D = -3/4 ln (1-4/3*Nd/N) 
Here 
Nd = number of different nucleotides among two sequences. 
N = Nucleotide length. 
ALGORITHM 
The jukes cantor method  is used to calculate distance and on the basis of these distances , the NJ method constructs 
phylogenetic tree. 
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STEPS OF ALGORITHM: 
 Load medicago sativa sequences from NCBI databank. 
 Use jukes cantor method to calculate distance. 
 On the basis of JC distance, create the first matrix for various species. 
 By examining the original matrix,get the smallest distance. 
 Half of the smallest distance gives branch length from the first node to each of those two species. 
 With the values for new node and the unpicked species; a new and reduced matrix is created. 
 Analyse the reduced matrix by finding the smallest distance. 
 The distance calculation and matrix reduction steps are continued if the species are unpicked one’s, so on till all 

species are picked. 
 Now the first tree is constructed. 

 
The phylogenetic tree is constructed using NJ method 
 
3. RELATED WORK 
The research work involves Model for Phylogenetic Tree Construction. The available literature has been reviewed in 
this context. 

 
Manmeet Kaur, et. al. (2016): The construction of phylogenetic tree is complex yet very important in the field of 
bioinformatics. A phylogenetic or evolutionary tree once constructed can help get insight into the evolution of different 
species. But there is computational complexity as the problem grows into large number of species that cannot be easily 
solved. So,new methods have been researched that are applied to phylogenetic tree construction and have provided 
some promising results. Various algorithms have been reviewed and are discovered by studying the patterns of nature. 

Geetika Munjal ,et. al. (2015): specified sequence analysis which includes the alignment based and alignment free 
methods of tree generation are reviewed and these find distance/similarity among the sequences of different species. 
Alignment free method based on tuple count and set theory is proposed and the results are compared with the guide tree 
obtained using alignment based method. The proposed method is tested on DNA sequence of length below 1000bp 
(dataset1) and Sequence of length above 16000bp (dataset2).  It achieves the similar performance as that of the 
alignment based method but without the alignment phase.     
Dega Ravi Kumar Yadav and Gunes Ercal (2015): performs multiple sequence alignment, an important way               
of which is the progressive alignment approach studied in this work.. Our contribution is in comparing two main 
methods of guide tree construction in terms of both efficiency and accuracy of the overall alignment: UPGMA and      
Neighbor Join methods. Our experimental results indicate that the Neighbor Join method is both more efficient in terms 
of performance and more accurate in terms of overall cost minimization. 

Baye Wodajo, et. al. (2015) : analysed Safflower, Carthamus tinctorius, L.  an oilseed crop that belongs to the family 
Asteracea. The genus Carthamus is comprised of 25 species including the only cultivated species of Carthamus 
tinctorius. So far, the characterization of safflower using molecular markers has been limited. The objective of this 
study was to examine the cluster analysis of safflower accessions collected from different regions of Ethiopia using 
ISSR molecular markers. 
 
J.Jayapriya, et. al. (2015):  This paper illustrates an enhanced algorithm based on one of the swarm intelligence 
techniques for constructing the Phylogenetic tree (PT), which is used to study the relationship between species. The 
main scheme is to formulate a PT, an NP- complete problem through an evolutionary algorithm called Artificial Bee 
Colony (ABC). The tradeoff between the accuracy and the computational time taken for constructing the tree makes 
way for new variants of algorithms. A new variant of ABC algorithm is proposed to promote the convergence rate of 
general ABC algorithm through recommending a new formula for searching solution. 
 
Prof. Baldeep Singh, et. al. (2015): discussed that Bioinformatics is a branch of biology science and information 
technology (Computational Technique) in the field of research and development. Phylogeny is the study of evolutionary 
relatedness amongst organisms based on genetic information codes. The genetic relationships between species can be 
represented using phylogenetic trees. To construct a phylogenetic tree is a very challenging problem. The main purpose 
of phylogenetic tree is to determine the structure of unknown sequence and to predict the genetic difference between 
different species. There are different methods for phylogenetic tree construction from character or distance data. There 
are different methods to compute distance which include the comparative distance from two sequences using 
computational methods. A method for construction of distance based phylogenetic tree using hierarchical clustering is 
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proposed and implemented on different data sequences. The sequences are downloaded from NCBI databank. 
Evolutionary distances are calculated using computational methods.  

4.RESULTS AND DISCUSSION  
Biological sequence for different species includes the accession no. and variety as inputs. 

                                                        
Table: biological sequence. 

 
     SERIAL NO.                                 VARIETY        ACCESSION NUMBER 
             1.                     Phytohemagglutinin gene                        L38479 
             2.                     Cinnayml-alcohol                        L46857 
             3.                     MAP-Kinase                        L07042 
             4.                     Phytoene-synthase                        KJ955630 
             5.                     Cultivar-chilean                        JL880881 

5.EXPERIMENTAL ANALYSIS  
 

 
 

Multiple sequence alignment of five medicago sativa varities using consensus sequence. 
 

 
 

Cont. Multiple sequence alignment for five closely related  medicago sativa varities. 
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Cont. Multiple sequence alignment for five closely related medicago sativa varities. 
 

 
 

Cont. multiple sequence alignment for closely related medicago sativa varities. 
 

 
 

Distance calculations of medicago sativa varities using jukes cantor method. 
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Construction of phylogenetic tree on the basis of jukes cantor distance 

6.CONCLUSIONS  
Various heuristics are adopted to simplify the complexity of MSA, to finish the process of MSA each group of patterns 
is aligned. In order to reduce the complexity; the search space is limited to only the most conserved local portions of all 
the sequences involved. 
For aligning the DNA sequences of different medicago sativa varities, a model has been constructed. From the various 
available sequence formats, fasta format has been used and from different datasets available phylogenetic trees have 
been constructed. 
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