
Intl. J. Bioinformatics and Biological Sci.: (V. 6 n.1, p. 43-48): June 2018

©2018 New Delhi Publishers. All rights reserved
DOI: 10.30954/2319-5169.01.2018.6

Multiple Sequence Alignment and Phylogenetic Tree 
Construction of Viral Protein 2 of Bluetongue virus
Leena

Central University of Punjab, Bathinda, Punjab, India

Corresponding author: leena.naina@gmail.com

Abstract

Bluetongue is a non contagious disease of animals and spread by the biting midges. Bluetongue disease is mild in goats 
and severe in sheep as sheep is the primary host of bluetongue virus. There are several clinical symptoms of Bluetongue 
disease have been found in ruminants like fever, viraemia, sore muzzle, facial oedema, hyperaemia and congestion, 
erosion of mucous memberane, haemorrhages, vascular permeability. The bluetongue virus is hypervariable in nature 
therefore there are 24 serotypes of bluetongue virus are well recognised with three newly proposed serotypes BTV 25 
from Switzerland and BTV 26 from Quwait and  BTV 27 from France. Therefore, there are 27 different serotypes of BTV 
have been identified according to the specificity of interactions between neutralizing antibodies and the virus outer capsid, 
the VP2 protein. Bluetongue  has a serious economic impact on dairy and wool industry mainly due to high morbidity, 
mortality and mandatory trade barrier on the movement of BT infected livestock and germplasm. Bioinformatical tools like 
Clustal X and Clustal Omega are promising and helpful in the construction of phylogenetic tree to check the evolutionary 
relation among all 24 serotypes of BTV and alignment of the many sequences through Multiple sequence Alignment.
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Bluetongue is a highly infectious vector born viral 
disease and it is a disease of wild and domestic 
animals (ruminants). Bluetongue is a non contagious 
disease of animals and spread by the biting midges 
(Sperlova, A. and Zendulkova, D. 2011). Bluetongue 
disease is mild in goats and severe in sheep as sheep 
is the primary host of bluetongue virus. Cattle act 
as reservoir of bluetongue virus (Browne, 1971). 
There are several clinical symptoms of Bluetongue 
disease have been found in ruminants like fever, 
viraemia, sore muzzle, facial oedema, hyperaemia 
and congestion, erosion of mucous memberane, 
haemorrhages, vascular permeability (OIE, 2014). The 
bluetongue virus is hypervariable in nature therefore 
there are 24 serotypes of bluetongue virus are well 
recognised with three newly proposed serotypes BTV 
25 from Switzerland and BTV 26 from Quwait and  

BTV 27 from france. Therefore,There are 27 different 
serotypes of BTV have been identified according to 
the specificity of interactions between neutralizing 
antibodies and the virus outer capsid, the VP-2 
protein (Roy et al. 1992; Maan et al. 2011; Bumbarov, 
V. 2012; Zientara et al. 2014; Chand et al. 2015). In 
India 22 serotypes have been reported of Bluetongue 
virus (Prasad et al. 2009). Bluetongue virus belongs to 
family Reoviridae and genus Orbivirus (Tabachnick  
et al. 2009). Bluetongue  has a serious economic 
impact on dairy and wool industry mainly due to 
high morbidity, mortality and mandatory trade 
barrier on the movement of BT infected livestock and 
germplasm. BT is evolving into newer challenges 
and poses ever increasing threat to associated 
environment. Unnatural host like canines have in 
the past contracted BT infections. Many species of 
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Culicoides have been reported to spread infections. 
Recently BT has been categorized as multispecies 
disease by OIE (2014). There is two outer capsid 
protein VP2and VP5. VP2 is the outermost protein 
and responsible for cell entry into the vertebrate host 
cell. VP2 is also responsible for haemagglutination 
(lysis of RBCs) (Bhattacharya et al. 2007; Forzan et al. 
2007).  By a clathrin-dependent endocytosis pathway 
VP2 is internalised in endosomes after the interaction 
of BTV with target cell surface (Forzan et al. 2007; 
Pandrangi, A. 2013). After getting entry into the cell 
VP2 of BTV degraded in acidic medium of endosome 
exposing VP5 (Forzan et al. 2004, 2007). 

Requirements and Methodology
For Multiple sequence alignment sequence retrieval 
in FASTA format is done from NCBI. We get FASTA 
sequences of VP2 of BTV1 to BTV 24.

Multiple sequence alignment is carried out in 
CLUSTAL X. Clustal X provides Pairwise Sequence 
alignment and alignment of 2 or more than 2  Fasta 
sequences.  Here we obtained MSA of 24 sequences 
of VP2 of Bluetongue virus. For sequence alignment 
we used FASTA sequence of our VP2 of Bluetongue 
virus (24 serotypes). Phylogentic tree constructed in 
Clustal Omega.

RESULTS AND DISCUSSION

MSA (Multiple sequence alignment) is carried out 
in CLUSTAL X. For sequence alignment we used 
24 FASTA sequence of VP2 of BTV. Phylogentic tree 
constructed in CLUSTAL Omega. Maximum number 
of amino acid residues is 961.

Study of Phylogenetic tree was conducted to review 
the sequence alignment and used to asses sequence 
preservation of Protein , amino acid and nucleotides. 
A particular conserved sequence support the 
phylogenetic tree and maintained by evolution.

CLUSTAL 2.1 multiple sequence alignment: 
Following are the Results of Multiple Sequence 
Alignment of Viral Protein 2 of BTV 24 Serotypes.
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RESULTS

Sequence alignment produced by CLUSTAL X 
program of above Protein sequences is a key denoting: 
conserved sequences (*), Conservative mutation (:),  
semi-conserved mutation (.),  and non conservative 
mutation (().).

Following are the Screen shots of mulitiple sequence 
alingnment of 24 serotypes of VP2 Bluetongue virus.

Tree Construction in CLUSTAL Omega
Phylogenetic Tree construction was carried out in 
clustal omega.

Phylogenetic tree in CLUSTAL Omega
Discussion:The study in CLUSTAL X for multiple 
sequence alignment, of 24 serotypes of viral Protien 
2 of Bluetongue virus, and CLUSTAL Omega for 
phylogenetic tree construction to review the Relation 
between different serotypes( 1 to 24) of Bluetongue 
virus having same Protein (Viral protein 2), and from 
result of multiple sequence alignment, it is shown 
the conserved sequence, semiconservative mutation, 
conservative mutation and non conservative 
mutations among 24 different sequences.
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