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Southern Indian isolate IND1994/01 of bluetongue virus serotype 2 (BTV-2), from the Orbivirus Reference Collection at the Pir-
bright Institute (http://www.reoviridae.org/dsRNA_virus_proteins/ReoID/btv-2.htm#IND1994/01), was sequenced. Its genome
segment 6 (Seg-6) [encoding VP5(OCP2)] is identical to that of the Indian BTV-1 isolate (IND2003/05), while Seg-5 and Seg-9 are
closely related to isolates from South Africa and the United States, respectively.
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Bluetongue virus (BTV) is the type species of the genus Orbivi-
rus, family Reoviridae (1, 2), that exists as at least 27 distinct

serotypes (3, 4). The BTV can infect most ruminants, causing
severe “bluetongue” disease (BT). The BTV particle is icosahedral
and nonenveloped and is composed of a three-layered protein
capsid surrounding 10 double-stranded RNA (dsRNA) genome
segments ranging in size from 3,944 to 822 bp. The genome seg-
ments, identified as segments 1 to 10 (Seg-1 to Seg-10) in order of
decreasing size (2), encode 7 structural proteins (VP1 to VP7) and
5 nonstructural proteins (NS1, NS2, NS3/3a, NS4, and NS5)
(5–9).

BTV strains from different continents have evolved separately,
acquiring multiple point mutations, developing characteristic re-
gional variants/“topotypes” of each genome segment. Full-
genome sequence data are available for BTV-2 from Taiwan (10),
belonging to the major eastern (e) topotype; a reassortant-strain
of BTV-2 carrying a western (w) Seg-5 (11); and five BTV-2(w)
isolates (12, 13).

Bluetongue is endemic in India, with evidence for 22 different
serotypes (14). A tropical climate (supporting abundant adult Cu-
licoides throughout the year), together with susceptible and high-
density sheep populations, all help to maintain the high incidence
of BT. Until 1981, clinical BT in India was confined to exotic sheep
breeds. However, severe outbreaks subsequently occurred in na-
tive Indian breeds (with recorded mortality rates from 2% to 50%,
and up to 80% morbidity) in native sheep breeds in Karnataka,
Maharashtra, and Andhra Pradesh states, suggesting introduction
of exotic BTV strain(s) (14). Nine BTV-serotypes (BTV-1, BTV-2,
BTV-3, BTV-9, BTV-10, BTV-12, BTV-16, BTV-21, and BTV-23)
have been isolated in India since 2001 (14), with BTV-2 from

Maharashtra during 1973 (15), Tamil nadu in 1982, and Andhra
Pradesh in 1993, 2007, and 2010 (14).

Indian BTV-2 isolate IND1994/01, from the reference collec-
tion (http://www.reoviridae.org/dsRNA_virus_proteins/Reo
ID/btv-2.htm#IND1994/01) at the Pirbright Laboratory, was
grown in BHK-21 cells. Extracted genomic dsRNA was used to
synthesize full-length cDNAs by reverse transcription (RT)-PCR,
followed by sequencing on a 3730 ABI capillary sequencer using
segment-specific primers (16). Seg-1 to Seg-10 of IND1994/01 are
3,944, 2,943, 2,772, 1,981, 1,765, 1,635, 1,154, 1,125, 1,049, and
822 bp, encoding VP1 (1,302 aa), VP2 (962 aa), VP3 (901 aa), VP4
(644 aa), NS1 (552 aa), VP5 (526 aa), VP7 (349 aa), NS2 (354 aa),
VP6/NS4 (329/77 aa), NS3/NS3a (229/216 aa), and NS5, respec-
tively.

Phylogenetic analyses show that IND1994/01 contains genome
segments derived from both “eastern” and “western” lineages/
topotypes. Seg-5/NS1 of IND1994/01 is most closely related (99%
nucleotide [nt] identity) to South African isolates (w) (BTV-3
isolate 8231 [JX272593], BTV-3 strain prototype 600565
[FJ713338], and BTV-23 isolate 5268/5 [JX272403]).

Similarly, Seg-9/VP6 shows 99% nt identity with the BTV-
10(w) isolate USA/10O80Z [U55781]. Although Seg-2/VP2(OC1)
of IND1994/01 shows up to 99% nt identity with other eastern
BTV-2 strains, confirming its serotype. Seg-6/VP5(OC2) is iden-
tical to Indian BTV-1 strains (IND2003/05), demonstrating reas-
sortment between its two outer-capsid protein genes. It would be
useful to investigate the serological characteristics of this virus.
Full-genome sequence data for this reassortant BTV-2(r) strain
will facilitate investigations of phylogenetic and serological rela-
tionships between Indian BTVs.
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Nucleotide sequence accession numbers. The complete ge-
nome sequence of BTV isolate IND1994/01 was deposited in Gen-
Bank under the accession numbers KP268774 to KP268783.
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