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ABSTRACT Here, we report two strains of Bovine viral diarrhea virus (BVDV), named
XZ01 and XZ02, that were isolated from cattle in Tibet, China. They belong to sub-
genotype 1b. This report will help in understanding the molecular characteristics of
BVDV in Tibetan cattle.

Bovine viral diarrhea virus (BVDV) is a major pathogen that may be one of the main
reasons for economic losses in the livestock industry, and it affects mainly cattle (1).

BVDV belongs to the genus Pestivirus within the family Flaviviridae. Based on antigenic
and nucleotide differences, three species of BVDV have been recognized, BVDV-1,
BVDV-2, and BVDV-3 (2, 3). In addition, based on their ability to cause a cytopathic effect
(CPE), BVDV strains are further categorized as cytopathogenic (CP) or noncytopatho-
genic (NCP) biotypes. BVDV-1 is the dominant genotype worldwide and can be divided
into at least 21 subgenotypes (BVDV-1a to BVDV-1u) (4–7).

To investigate the prevalence of BVDV in the Tibet Autonomous Region of China, a
total of 920 blood serum samples were collected from different farms in Tibet, China,
during 2012 to 2016 and initially screened for antibodies (Abs) to BVDV using the BVDV
enzyme-linked immunosorbent assay (ELISA) kit (Feiya Biotechnology, Inc., Jiangsu,
China). Then, 448 of these samples were found to be positive for BVDV infection.
Positive samples were inoculated in Madin-Darby bovine kidney (MDBK) cells for 3 days.
Supernatants were harvested, and viral RNA was extracted using the TRIzol RNA kit
(Invitrogen, Carlsbad, CA, USA), followed by reverse transcriptase PCR (RT-PCR) with
random hexanucleotide primers (Sangon Biotech, Shanghai, China). The PCR products
were purified and sequenced (Sangon Biotech). Two BVDV strains (XZ01 and XZ02)
were successfully isolated from these samples. The full-length coding sequence of XZ01
was 11,742 nucleotides (nt) and encoded 3,914 amino acids (aa). XZ02 contained
11,697 nt and encoded 3,899 aa. The two isolates were propagated in MDBK cells, and
significant CPE was observed.

Phylogenetic analysis was performed using Molecular Evolutionary Genetics Analy-
sis (MEGA) software, version 6.06. The full-length coding sequences of XZ01 and XZ02
were aligned with those of reference strains obtained from GenBank, including
those of BVDV-1, BVDV-2, BVDV-3, and classical swine fever virus (CSFV). The
bootstrap values were obtained for 1,000 replicates using the neighbor-joining (NJ)
algorithm, and evolutionary distances were determined using the maximum likeli-
hood method. The phylogenetic tree revealed that isolates XZ01 and XZ02 were
classified as BVDV-1. The two genome sequences shared nucleotide sequence
identities of 79% to 99% with the other BVDV-1 strains. Furthermore, the two
isolates clustered with strain GX4 (GenBank accession number KJ689448), which
belongs to the BVDV-1b subgenotype. To confirm the subtype assignment, a phylo-
genetic tree based on the Npro region was constructed. For this analysis, sequences
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from representations of 20 BVDV-1 subtypes (i.e., subtypes -1a, -1b, -1c, -1d, -1e, -1f, -1g,
-1h, -1i, -1j, -1k, -1l, -1m, -1n, -1o, -1p, -1q, -1s, -1t, and -1u) from different regions of the
world were used. XZ01 and XZ02 were closely related to BVDV-1b strains GX4 and Av69
VEDEVAC (accession numbers KJ689448 and KC695814, respectively) reported in China
(8) and showed about 87% to 100% sequence identity with the BVDV-1b subtype at the
nucleotide level. This report will help understand the molecular characteristics of BVDV
in Tibetan cattle.

Accession number(s). The complete coding sequences of the BVDV XZ01 and XZ02

strains were deposited in GenBank under the accession numbers MF278651 and
MF278652, respectively.
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