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Bluetongue virus (BTV) is a prototype species of the genus Orbivirus within family Reoviridae
which causes bluetongue (BT) disease in domestic as well as wild ruminants. BTV is non—
enveloped virus having 10 segmented dsRNA genome. Segment 6 encodes VP5 protein which
along with VP2 protein gives serotype specificity to the virus. The BT2 isolate (Accession
number JF899598) was grown in BHK 21 cell culture. The viral dsRNA was extracted from
cell culture material. A pair of vp5 gene specific primer (Forward primer 288-307 bp and
reverse primer 738-757 bp) giving an amplicon size of 470bp was designed using vp5 gene
sequences available in GenBank database. The primer pair specifically amplified the desired
region of template. The BT2 isolate showed maximum nucleotides (99.5-99.7%) as well as
deduced amino acids (98.7-99.3%) sequence identity with South African, USA and most of
the Indian isolates of BTV2 serotype. The sequence identity with European, Sudanese and
Nigerian isolates was 85.7-87.2% for nucleotides and 94.2-95.5% for deduced amino acids.
However, it showed 76.8-77.8% nucleotide and 87.1-87.8% deduced amino acid identity with
eastern isolates. Results indicated the western origin of BT2 isolate (Accession number
JF899598). Moreover, phylogenetic analysis also revealed the close relationship of BT2 isolate
with Western BTV?2 isolates. In-silico restriction enzyme analysis revealed that isolate in
study can be differentiated from other BTV2 isolates from India, USA, South Africa, Europe,

Australia and Japan using HindlI, Aarl, Acyl, AflII], BsmAI restriction enzyme.
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INTRODUCTION

Bluetongue (BT) is an economically important non-
contagious, infectious, insect vector (Culicoides) borne
disease of domestic and wild ruminants (Maclachlan et al.,
1994). It is caused by BT virus (BTV) of genus Orbivirus and
family Reoviridae. BT causes considerable economic loss to
livestock industry which is mainly attributed to high
morbidity, mortality, abortion, still birth, foetal
abnormality, weight loss, wool break, reduced milk and
meat yield. BT is listed as a multiple species diseases by
Office International des Epizooties (OIE, 2013). It causes
severe clinical signs as evidenced by fever, lameness,
swelling of lips and tongue. The more severe forms of the
disease are frequently seen in sheep and in white-tailed deer
(Howerth et al., 1988; Darpel et al., 2007). Buffalo, cattle and
goats act as silent reservoirs and remain viraemic for several
months (Maclachlan et al., 2009).

Due to rapid evolutionary changes in genome, through
reassortment and mutations, BT Vs are consistently evolving
new serotypes globally. Twenty—four distinct serotypes
(BTV1 to BTV24) of the virus have been identified
worldwide (Mertens et al., 2004). However, recently BTV25
from Switzerland (Hofmann et al, 2008) and BTV26 from
Kuwait have been isolated (Maan et al., 2011). Since India is

endemic for Culicoides vector, a total of 21 BTV serotypes
have been reported so far (Prasad et al,, 2007). Recently, the
22™ BTV serotype ie. BTV21 have been reported from
Andhra Pradesh state (Susmitha et al., 2012). Based on
nucleotide sequence analysis, most of BTV isolates can be
broadly divided into two major groups ‘eastern’ or ‘western’
topotypes, and into a number of geographic subgroups
(Balasuriya et al, 2008).

BTV is an icosahedral virus with a ten-segmented,
double stranded RNA (dsRNA) genome. Each of the ten
segments codes for at least one viral protein. Seven proteins
(VP1 to VP7) are structural and form virus particle. In
addition to structural proteins, there are four non-
structural proteins NS1, NS2, NS3 and NS3a expressed in
virus infected host cells (Mertens et al., 1989). Recently, it
has been identified that segment 9 encodes another non—
structural protein (NS4) (Ratinier et al., 2011; Belhouchet et
al., 2011). The inner capsid of BTV is composed of five
polypeptides: three minor proteins (VP1, VP4, and VP6) and
two major proteins (VP3 and VP7) (Roy, 1989). The outer
capsid is composed of serotype specific two viral proteins,
VP2 and VP5 (Ghiasi, 1987).

VP35 protein participates in virus neutralization
activity along with VP2 protein as it enhances the
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neutralization activity of VP2 protein (Roy et al, 1990).
Combination of soluble VP2 and VP5 proteins can induce
higher neutralizing antibody titre than VP2 protein alone
(Huismans et al., 1983). In addition, VP5 also plays an
important role in membrane permeabilization and
membrane fusion activity facilitating virus entry into the
host cells (Forzan et al., 2004). The BTV2 has been reported
earlier from India (Balumahendrian et al., 2009; Maan et al.,
2012a,b). The present study was carried out for vp5 gene
based molecular characterization and for determining the
phylogenetic relationship of Indian isolate of BTV2 with
global isolates.

MATERIALS AND METHODS

Sample Origin

The virus isolate was obtained under All India Network
Programme on Bluetongue. The virus isolate was originally
isolated from sheep blood (Nellore breed) in 2004 from
Andhra Pradesh state and designated as isolate BT2. The
virus sample was propagated in BHK-21 cell line in our lab.
Isolation of Viral dsRNA

The BT2 isolate produced BTV specific cytopathic effect
(CPE) in infected BHK-21 cell culture within 48 hours.
After appearance of about 75% CPE in infected BHK-21 cell
culture, the virus was harvested. The viral dsRNA was
extracted using TRIzol reagent (Invitrogen, USA) as per
manufacturer’s instructions.

Oligonucleotide Primers

The vp5 gene specific primers Pl (288-307nt) -
STGAGCCCGGGTGAGCAAGGT 3 and P2 (738-757nt) —
STGTCGCCATACCCGCTCCGAY with expected
amplicon size of 470bp were designed based on nucleotide
sequences of serotype BTV2 available in GenBank with the
help of Primer Blast software
(http://www.ncbi.nlm.nih.gov/tools/primer-blast/). Upon
BLASTn similarity search the primer pairs P1 and P2
showed significant similarity with BTV2 isolates in
GenBank data base only (Table 1). It showed its specificity
to BTV2 serotypes. The primer sequences were got
synthesized commercially (LifeTech, USA).

Polymerase Chain Reaction (PCR)

The viral genomic dsRNA was used as a template for cDNA
synthesis using random primers (decamer) (Ambion, USA)
and moloney murine leukemia virus-reverse transcriptase

Table 1: Specificity of primers P1 and P2 with BTV2 isolates

(Mo~-MuLV-RT) enzyme (Sibzyme, Russia). The reaction
mixture consisted of 7pg of heat denatured viral dsRNA, 6%
DMSO and 30 pMol of random decamer. Finally, 25 pl
reaction mix was prepared using 400pM each dNTPs and
500 U of Mo-MuLV reverse transcriptase (Promega, USA)
for reverse transcription. The primer was allowed to anneal
at 25°C for 10 min followed by reverse transcri]é)tion at 37°C
for 60 min and inactivation for 10 min at 90°Cin thermal
cycler (Biorad i-Cycler, USA).

The cDNA was subjected to PCR with group specific
NSI gene based primer to confirm the sample as BTV using
standard protocol (Kovi et al, 2005). The cDNA was
subsequently amplified using primer pair Pl and P2 along
with vp5 gene specific primers of all serotypes. The
amplification was carried out in 20 pl reaction mixture
containing 2 pl cDNA, 3% DMSO, 20 pM of primers PI and
P2 along with 0.4 pl of 10mM dNTPs mix, 4 pl 5X HF buffer
and 0.4 U (2U/pl) phusion high- fidelity DNA polymerase
(Finnzymes, Finland) in a thermal cycler (Biorad iCycler,
USA). The amplification programme consisted of initial
denaturation for 3 min at 98°C, followed by 35 cycles for 10
sec denaturation at 98°C, 20 sec primer annealing at 57°C
and 30sec primer extension at 72°C. Final primer extension
was carried out at 72°C for 10 min. The amplified products
were analysed by electrophoresis using 1% agrose gel
(Sigma, USA) stained with ethidium bromide and visualized
under UV trans illuminator (Biovis, USA).
VP5 Gene Cloning and Sequencing
PCR products were purified using QIA quick gel extraction
kit (Qiagen, USA) to remove primer dimmers and other
PCR ingredients. The purified PCR products were cloned
using commercial kit (Fermentas, USA) in Pjet 1.2 cloning
vector as per the manufacturer’s instruction. The JM107 cell
line was used as host system. The positive clones were
selected by colony touch PCR using vp5 gene specific
primer pair. The plasmids from positive clones were
extracted using commercial kit Quiaprep (Quiagen, USA) as
per the manufacturer’s instruction.
Nucleotide Sequencing
The plasmids from positive clones were allowed for nucleic
acid sequencing using vector specific primer by Genetic
Analyser ABI PRISM ™ 3130 XL machine in our laboratory.

Sr.  BTVisolates Primer P1 Primer P2
No. Query Max Max E Query Max Max E Value
coverage identity Score = Value coverage identity Score
1 BTV2/]X272604.1 (South Africa) 100 100 40.1 0.086 100 100 40.1 0.086
2 BTV2/AY855277.1 (USA) 100 100 40.1 0.086 100 100 40.1 0.086
3 BTV2/AY855276.1 (South Africa) 100 100 40.1 0.086 100 100 40.1 0.086
4 BTV2/AY129084.1 (South Africa) 100 100 40.1 0.086 100 100 40.1 0.086
5 BTV2/AJ783906.1 (India) 100 100 40.1 0.086 100 100 40.1 0.086
6 BTV2/AJ783905.1 (India) 100 100 40.1 0.086 100 100 40.1 0.086
7 BTV2/AJ783904.1 (India) 100 100 40.1 0.086 100 100 40.1 0.086
8 BTV2/AJ586696.1 (Italy) 100 100 40.1 0.086 100 100 40.1 0.086
9 BTV2/AJ586665.1 (South Africa) 100 100 40.1 0.086 100 100 40.1 0.086
10 BTV2/X62283.1 (USA) 100 100 40.1 0.086 100 100 40.1 0.086
92

Ranjan et al (2014). Bluetongue Virus 2 from India

ISSN: 2307-8316 (Online); ISSN: 2309-3331 (Print)


http://www.nexusacademicpublishers.com/journal/4
http://www.ncbi.nlm.nih.gov/nucleotide/61654793?report=genbank&log$=nucltop&blast_rank=3&RID=WUTSM322014
http://www.ncbi.nlm.nih.gov/nucleotide/61654791?report=genbank&log$=nucltop&blast_rank=4&RID=WUTSM322014
http://www.ncbi.nlm.nih.gov/nucleotide/22947573?report=genbank&log$=nucltop&blast_rank=5&RID=WUTSM322014
http://www.ncbi.nlm.nih.gov/nucleotide/70907484?report=genbank&log$=nucltop&blast_rank=6&RID=WUTSM322014
http://www.ncbi.nlm.nih.gov/nucleotide/70907482?report=genbank&log$=nucltop&blast_rank=7&RID=WUTSM322014
http://www.ncbi.nlm.nih.gov/nucleotide/70907480?report=genbank&log$=nucltop&blast_rank=8&RID=WUTSM322014
http://www.ncbi.nlm.nih.gov/nucleotide/47826288?report=genbank&log$=nucltop&blast_rank=9&RID=WUTSM322014
http://www.ncbi.nlm.nih.gov/nucleotide/47826226?report=genbank&log$=nucltop&blast_rank=10&RID=WUTSM322014
http://www.ncbi.nlm.nih.gov/nucleotide/60708?report=genbank&log$=nucltop&blast_rank=11&RID=WUTSM322014

Advances in Animal and Veterinary Sciences 2 (2): 91 - 97
http://www.nexusacademicpublishers.com/journal/4

NEJR

s

Nucleotide Sequence Analysis

The vector sequence from nucleotide sequence generated
was removed using Vecscreen software (http: //www. nchi.
nlm.nih. gov /tools /vecscreen/). The vp5 gene sequence of
BT2 isolate was analysed using online software BLASTNn
2.2.28 (http:/blast.ncbinlm.nih.gov/) (Zhang et al, 2000).
Bioedit v7.2.3 software was used for multiple sequence
alignment and calculation of percent identity of vp5 gene of
Indian BTV2 isolate with other global isolates. Similarly, the
percent identity of deduced amino acid sequence of vp5
gene was calculated with global isolates using Bioedit v7.2.3
software. The nucleotide as well as deduced amino acid
based phylogenetic analysis of BT2 isolate with other
isolates of BTV2 from different parts of the world was done
using neighbour joining algorithm of Mega 5 software
(Tamura et al, 2011). The neighbour joining tree was
constructed using p-distance parameter with bootstrap
value 1000. To study the genomic diversity, the in-silico
restriction enzyme analysis of vp5 gene of isolate in study
with BTV2 global isolates were carried out using

1000bp

500bp
366bp

Figure :RT-PCR product ofNSlgene of BTV2 isolate of India. Lane L:
Ladder 100bp, 1:BTV2 isolate of this study, 2:BHK21I cell control, 3:
NFW control. The numbers on left side indicate size of DNA marker
and size of the PCR product 366bp is indicated on right side.

Restriction Mapper version 3.0 software (http://www
Testrictionmapper.org/).

RESULTS

The BT2 isolate was propagated in BHK21 cell line. It
showed BTV specific cytopathic effect (CPE) such as
cellular aggregation, foamy degeneration and detachment of
cells from surface within 48 hours. The viral nucleic acid
(dsRNA) was extracted and cDNA was prepared. The
group specific NS1 gene based PCR showed 366bp amplicon
size in 1% agarose gel electrophoresis (Figure 1). The BTV
specific CPE in BHK-21 cells and specific amplification of
NSI gene (366bp) confirmed the sample as BTV. The vp5
gene of BT2 isolate was specifically amplified by BTV2
specific primer pairs (Pl and P2) as evidenced by expected
470bp amplicon size of PCR product (Figure 2). The
remaining serotype specific primers did not show any
amplification (data not shown). The primer pairs P1 and P2
specific amplicon was cloned and sequenced.

1000bp

S00bp 470bp

L 1 2 3

Figure 2:RT-PCR product of vp5 gene of BTV2 isolate of India. Lane L:
Ladder 100bp, 1:BTV2 isolate of this study, 2: BHK-21 control, 3: NFW
control. The numbers on left side indicate size of DNA marker and size
of the PCR product 470bp is indicated on right side.

global BTV2 isolates

Sr.  BTV2isolates Percent identity of Sr.  BTV2isolates Percent identity of T 5
No. Nucleotide Aminoacid No. Nucleotide ~ Amino acid s E
1 JF899598.1(India) 100 100 16 AY189951.1(Ttaly) 87.0 95.5 g Y
2 AJ783905.1(India) 99.7 993 17 JN255867.1(Italy) 872 955 E=
3 AJ586675.1(India) 77.0 87.8 18 JN2558771(Iraly) 86.8 942 =he
4 AJ783906.1(India) 99.7 993 19 AY1290831(France) __ 87.2 95.5 =
5 AJ783904.1(India) 995 98.7 20 AJ586674.1(France)  87.0 95.5 =l
6 AY1200841(South Africa) 99.7 993 21 AY8552791(USA) 857 4.8 =
7 AY855276.1(South Africa) 99.7 993 22 AY855278.1(USA) 85.7 948 S E
8§ AJ586696.1(South Africa) _ 99.7 993 23 X62283.1(USA) 905 98.7 2
9 JX2726041(South Africa) _ 99.7 993 24 AY855277.1(USA) 907 993 s
10 AJ586665.1(South Africa) _ 99.5 98.7 25 AJ586668.1(Tunisia) _ 87.0 95.5 R=
1 AJ586673.1(Italy) 87.0 95.5 26 AJ586667.1(Nigeria) _ 85.7 95.5 & g
12 AJ586672.1(Italy) 87.0 95.5 27 AJ586666.1(Sudan) 872 95.5 o=
3 AJ58667L1(Italy) 87.2 95.5 28 JQ240326.1(Australia)  76.8 87.1 =
14 AJ586670.1(Italy) 872 95.5 20 AB686238.1(Japan) 77.8 87.8 =8
15 AJ586660.1(Italy) 872 955
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The sequence data obtained was deposited to GenBank
with accession number JF899598. The Indian BT2 isolate
showed maximum nucleotide identity (99.5-99.7%) as well
as deduced amino acid sequence identity (98.7-99.3%) with
most of the Indian, South African and USA isolates of BTV2
(Table 2). The phylogenetic analysis of nucleotide as well as
deduced amino acid sequences of BT2 isolate (Accession
number JF899598) along with global BTV2 isolates showed
two major clusters of western and eastern isolates. The BT2

isolate and most of the USA, South Africa and Indian
isolates were closely related and placed in sub cluster II of
major western cluster (Figure 3 and Figure 4). The in-silico
restriction enzyme analyses (REA) of BT2 isolate along with
global BTV2 isolates using restriction enzymes Hindll, Aarl,
AfIIIT and BsmAI also indicated the western origin of BT2
isolate (Table 3).

Sr.  BTV2isolates HindIl Aarl AflIII Acyl BsmAI e T -
No. GTYRAC CACCTGC AféRYGT GRCGYC GTCTC Tabl163.' I”f Sél;"\,rgsmclnton
1 Jr899598.1(India) 536 400 577 - 645 P sgfff:rem artslsgfat}f:
2 AJ783904.1(India) 536 400 S77 - 645 world P

3 AJ783905.1(India) 536 400 577 - 645

4 AJ783906.1(India) 536 400 577 = 645

5 AY855277.1(USA) 536 400 577 = 645

6 X622831(USA) 536 400 577 - 645

7 AJ586665.1(South Africa) 536 400 577 - 645

8 AJ586606.1(South Africa) 536 400 577 = 645

9 AY129084.1(South Africa) 536 400 577 - 645

10 AY855276.1(South Africa) 536 400 577 = 645

1l JX272604.1 (South Africa) 536 400 577 - 645

12 AJ586666.1(Sudan) E = = - 578,645

13 AJ586667.1(Nigeria) - - - = 578,645

14 AJ586668.1(Tunisia) = = = = 578,645

15 AJ586660.1(Italy) - - - - 578,645

16 AJ586670.1(Iraly) E E E - 578,645

17 AJ58667LI(Italy) - - - - 578,645

18 AJ586672.1(Italy) = = = = 578,645

19 AJ586673.1(Italy) - - - = 578,645

20 JN255867.1 (Italy) = = = = 578,645

21 JN255877. (Italy) - - - - 578,645

22 AJ586674.1(France) E E E = 578,645

23 AY129083.1(France) - - - - 578,645

24 AY18995L1(Iraly) = = = = 578,645

25 AY855278.1(USA) - - - 716 -

26 AY855279.1(USA) = = = 716 =

27 ]Q240326.1(Australia) - - - - 578

28 AJ586675.1(India) E E E E 578

20 AB686238.1(Japan) - - - - 578
DISCUSSION and amino acid (99.3%) with reference western BTV2

BTV is endemic in India and, in recent past eight different
BTV serotypes have been isolated there (Rao et al., 2012).
BTV2 is one of the common serotype reported from India
(Balumahendrian et al, 2009). The significant genetic
diversity (3-43%) has been observed based on vp5 gene
sequences of all the 24 serotypes of BTV across the world
(Singh et al, 2004). The vp5 gene based molecular
characterization and phylogenetic relationship of Indian
BTV serotype 1 (Manjunath et al, 2010) and reference
strains of all 24 serotypes (Singh et al., 2004) have been
reported earlier. In present study, the new primer pair was
designed for the amplification of vp5 gene of Indian BTV2
isolate. The newly designed primer specifically amplified
BTV2 isolate. The primer pair was tested with blastn search
of GenBank data base and it showed significant similarity
with BTV2 isolates only (Table 1).

The BT2 isolate (Accession number JF899598) was closely
related with Indian, South African and USA isolates of
BTV2. It showed maximum identity of nucleotide (99.7%)

isolate from Tamil Nadu, India (Accession number
AJ783905) (Maan et al, 2012a). It also showed higher
nucleotide as well as amino acid identity with other western
BTV2 isolates from India, South Africa and USA. The isolate
in study was distantly related (85.7-87.2% nucleotide and
94.2-95.5% amino acid identity) to European, Sudan and
Nigeria isolate. However, it was far distantly related
(nucleotide 77.0% and amino acid 87.8%) with one of the
Indian BTV2 isolate (Accession number AJ586675.1) (Maan
et al,, 2012b). Moreover, it was distantly related (76.8-77.8%
nucleotide and 87.1-87.8% amino acid identity) with other
eastern BTV2 isolate from Australia and Japan. This
indicated that the BT2 isolate was closer to western
topotype of BTV2. Further, sequence analysis showed only
little diversity in nucleotide (0-0.4%) as well as deduced
amino acid (0-0.6%) among closely related Indian BTV2
isolates of western origin (Accession no. AJ783904,
AJ783905 and AJ783906) and isolate in study (Accession
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number JF899598). It indicated the common origin of
Indian western BTV2 isolates.

The phylogenetic studies of nucleotide as well as
deduced amino acid sequences of BT2 isolate (Accession
number JF899598) along with other global BTV2 isolates
were calculated. The result showed that the BTV2 isolates
were grouped in two major clusters of western and eastern
origin. The major western cluster was sub grouped in three
sub clusters I, II, and I1I (Figure 3 and Figure 4). Based on
nucleotides and deduced amino acids phylogenetic analysis,

the BT2 isolate (Accession number JF899598) and most of
the USA, South Africa and Indian isolates were placed in
sub cluster II of western cluster. The BTV2 from Europe,
Nigeria and Sudan were grouped in separate sub cluster I of
western cluster. The two USA isolates (Accession number
AY855278 and AY855279) were placed in separate sub
cluster I1I of western cluster. The major eastern cluster was
formed with one of the Indian (Accession no. AJ586675),
Australian and Japanese isolates. Thus the phylogenetic
analysis also indicated the western origin of BT2 isolate.

38
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RT-PCR in combination with restriction analysis has been
found very useful tool in molecular characterization of BTV
isolates directly from clinical samples. In the present study,
based upon Hindll, Aarl, Afllll, Acyl and BsmAI restriction
enzyme sites, the BT2 (Accession number JF899598) isolate
could be differentiated from European, Nigerian, Sudanese
and eastern topotype isolates. The in-silico restriction
enzyme analysis (REA) with HindIl, Aarl, AfllIl and BsmAI
revealed a single restriction site at 536, 400, 577 and 645
respectively in sub cluster II of western cluster isolates
(isolate in study along with in most of the Indian, South
Africa and USA isolates). However, sub cluster [ isolates of
western cluster (Sudan, Nigeria and European isolates) did
not show and restriction site for enzymes HindIl, Aarl and
AfIIII. They showed two restriction sites at 578 and 645
with restriction enzyme BsmAI. The sub cluster III (USA
isolates, Accession nos. AY855278 and AY855279) did not
show any restriction sites for enzymes HindII, Aarl, AflIII and
BsmAI. They showed only one restriction site at 716 with
restriction enzyme Acyl. Remaining all other BTV2 isolates
did not show any restriction site with enzyme Acyl. The
BTV2 isolates of eastern cluster (one of the Indian isolate
(Accession no. AJ586675), Australian and Japan) revealed a
single restriction site at 578 with BsmAI restriction enzyme.
They did not show any restriction site with enzymes HindII,
Aarl, AfllIl and Acyl. Based upon HindII, Aarl, AflIII, Acyl and
BsmAlI restriction sites, appreciable genomic diversity was
observed between BT2 isolate (Accession number
JF899598) and the global BTV2 isolates. These findings
provide the basis for differentiation of Indian isolate from
European, USA, Nigerian Sudanese, Australian and Japan
BTV2 isolates.

The prevalence of BTV2 from Tamil Nadu state
(adjoining state of Andhra Pradesh) was documented earlier
(Maan et al, 2012a). A higher percentage of nucleotide
(99.7%) as well as deduced amino acid (99.3%) sequence
identity was observed between the BT2 isolate (Accession
number JF899598) and Tamil Nadu isolate (Accession no.
AJ783905.1). Since Andhra Pradesh and Tamil Nadu are
cross border States and are endemic for a major species of
vector i.e. Culicoides oxystoma, the BTV2 serotype might have
migrated from Tamil Nadu to Andhra Pradesh or vice versa
either through vector or migrating sheep population,
however, future studies are required to confirm such
prediction.

CONCLUSIONS

Based on percent nucleotide as well as deduced amino acid
sequence identity of vp5 gene, it can be concluded that
Indian BT2 isolate (Accession number JF899598) is more
closely related to western topotype of BTV2 from India,
USA and South Africa. The analyses of vp5 gene sequence
revealed that there is no significant divergence found among
Indian western BTV2 isolates. However based upon in-silico
REA, Indian BTV2 isolates can be differentiated from
European, Nigerian, Sudan and eastern topotype BTV2
isolates. RT-PCR along with in silico restriction analysis of
partial vp3 gene of the Indian isolate could be helpful in
serotyping of BTV. The newly designed primer pair for vp5
gene can be used for vp3 gene identification and molecular
characterization of BTV serotype 2.
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