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Abstract

There are a number of methods to spot orthologous genes from homologous genes. Since identifying orthologous genes are main 

problem and play a major role in the hematologic genetic disorders. In this paper, we propose different approaches to discover orthologs 

of homologous hereditary diseases of the hematological system and find the evolutionary relationship between hereditary genetic 

diseases of the hematological system by adjoining the joining method of contiguous merging trees. 
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1. Introduction 

Genes are hereditary materials that are transferred from one 

generation to other. Genes are formed of DNA, and are found in 

proteins. Homology forms the basis of biology, Homologous are 

also called as homolog. Homolog is used to refer to both the genes 

and the proteins. Homologous genes are genes that share mutual 

ancestors. Homologous genes are further divided into two as 

paralogous genes and orthologous genes. Orthologous genes are 

homologous genes which are emerged during speciation event. 

Paralogs genes are homologous genes which are emerged during 

gene duplication. DNA is often subjected to mutations. These 

mutations can lead to missing or malfunction of proteins and then 

that can lead to genetic disorders. Mutations can occur due to many 

reasons. Mutations can be inherited from the parents and are called 

as germ-line mutations. Mutations may a occur at least once during 

one’s life time. Some mutations are very bad. Some are beneficial 

too. Genetic mutations create genetic diversity and cause genetic 

disorder. Blood is very important factor of one’s life. Anything that 

affects the blood is called hematologic disorder. There are many 

blood disorders which are inherited. These hematologic disorders 

are recessive. We found that orthologs are the cause of blood 

diseases. 

Various works have been done in the orthologous genes. But no one 

has attempted in relating the orthologous genes and hematologic 

genetic syndromes. Here we introduce a novel approach to find the 

evolutionary relationship between different hematologic genetic 

disorders, and organizing hematologic genetic disorders based on 

their relationship. Using Neighbor joining tree we provide a better 

visualization of hematologic blood disorders. 

2. Overview  

The research work is focusing mainly on two fields of 

bioinformatics. They are orthologous genes and hematological 

genetic disorders. There is a great relationship between these two 

fields. We found that orthologs are a major contributor to 

hereditary genetic diseases. Here we propose a new technique 

to organize the hematologic genetic disorders based on the 

evolutionary relationship through Neighbor joining tree using 

Neighbor joining method.   

3. Problem statement 

DNA is often subjected to mutation, which unintentionally 

changes the sequence. These mutations can lead to diseases. 

They can be genetically mutated and get transferred from one 

generation to the other. There are many hematologic disorders 

which are genetically inherited, and cause hematologic genetic 

disorders. Orthologous genes plays very important role in 

hematologic genetic disorders. Till date no work is attempted to 

find the orthologous genes from the hematologic blood protein, 

find the evolutionary relationship between different 

hematologic genetic disorders and how one blood protein 

sequence differ from other. 

4. Problem formulation 

The proposed work is focused on finding the evolutionary 

relationship between different hematologic disorders through 

Neighbor joining tree using Neighbor joining method   

The Proposed Work Performs, 

• Gathering of different hematological blood protein 

sequences. 

• Finding the orthologous gene from the hematological 

blood protein. 

• Classify each disorder. 

• Perform Neighbor Joining method. 

• Construct Neighbor joining tree. 

Neighbor joining method 
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Adjacency is a clustering method used to reconstruct the 

phylogenetic tree. Computer simulation studies have revealed its 

computational speed and inferred high accuracy of phylogeny and 

are therefore widely used. Most technical studies have quantified the 

overall performance of neighbors joining methods as far as the share 

of branches that are reasonably inferred or the percentage of 

replications that the correct tree is recovered from. The input here is 

"n" taxa. The output appears as a rooted tree with branch length. 

Neighbor Joining Method Pseudo Code 

Step 1: Construct Neighbor joining matrix D* form D 

Step 2: Find minimum element D*x, y of D* 

Step 3: Compute 

 = Total Distance D(x) – Total Distance D 
(y) / (n- 2) 

Step 4: Remove xth and yth row / column from D and add an zth row / 

column such that for any k, 

Dk,z= ( Dk,x + Dk,y – Dx,y/) / 2 

Given distance matrix D as the matrix D* whose x, yth entry is given 

by, 

D*x, y= (n-2)* Dx,y –Total Distance D(x) –Total Distance D(y) 

Where Total DistanceD
(x) is the sum of distance from x to all other leaves. 

 Formula to calculate the distance of new node 

d (g, k)=½[d(a, k) + d(b, k) – d(a, b)] 

Neighbor joining tree construction 

Neighbor joining tree is a phylogenetic tree that shows the 

evolutionary relationship among entities that share a common 

ancestor. Here the construction of tree is based on the sequence 

distance between each blood disorders. A method known as 

Neighbor joining method is proposed for the reconstruction of 

Neighbor joining tree. Here the tree shows the evolutionary 

relationship of blood disorders.     

Dataset 

Initially the dataset is Hematologic blood protein sequence. So 

through Neighbor Joining method we will get the evolutionary 

relationship among the blood proteins. Through that we can 

construct the neighbor joining tree. The protein sequence will 

change according to the disorders. Below Fig 1 we can see some 

sample dataset for hematologic blood protein sequence    

 
Fig. 1 

5. Result              

 
Fig. 2 

 

• This is the initial matrix D. It contains the sequence 

distance among different Hematologic disorders.  

 
Fig. 3 

• Construct Neighbor joining matrix D* from D 

• Find the minimum element from D*  

• Combine the row and column of the minimum 

element and construct the new matrix. 

      
Fig. 4 

• The new Matrix D` 

 
Fig. 5 

• Construct Neighbor joining matrix D`*  from D` 

• Find the minimum element from D`*  

• Combine the row and column of the minimum 

element and construct the new matrix. 

 
Fig. 6 

• The new Matrix D`` 

 
Fig. 7 

• Construct Neighbor joining matrix D``*  from D`` 

• Find the minimum element from D``*  

• Combine the row and column of the minimum 

element and construct the new matrix.  
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Fig. 8 

• The new matrix D``` 

                                 
Fig. 9 

• Construct Neighbor joining matrix D```*  from D``` 

• Find the minimum element from D``` 

 
 

 

6. Conclusion 

Here we show the evolutionary relationship among various 

hematologic genetic disorders. Here initially we have the sequence 

similarity distance among various hematologic genetic disorders 

like Myeloid, Hemophilia, Lymphoma, Anemia and Leukemia. So 

after the Neighbor joining method we can generate the Neighbor 

joining tree showing the evolutionary relationship between those 

disorders.       
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