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predominant and widespread in countries neighboring 
China, such as Korea and Japan [29,30], whereas, in China and 
India, BVDV 1b was the predominant subgenotype [23,31]. 
Four isolates of BVDV, the Shihezi148-1, Changji, Kuerle, 
and SD0803 viruses, were recently isolated from a dairy 
in northwestern China. All four isolates were classified 
as belonging to a potentially novel subgenotype, and a 
partial 5’-UTR sequence of each isolate was obtained. To 
determine the genetic relationship between the BVDV-LC 
virus and these novel subgenotypes, a phylogenetic tree 
was constructed based on the 5’-UTR sequences, which 
showed a single branch containing four isolates clustered 
with the BVDV-LC virus (Fig. 1B). The 5’-UTR of the SD0803 
virus shared a high degree of sequence homology (98.5%) 
with the SD0803 viruses, which indicates that these 
viruses should thus be classified as strains of the BVDV-1q 
subgenotype. Similar to the phylogenetic tree based on 
the Npro sequences, the BVDV-1q branch was most closely 
related to the BVDV-1m, BVDV-1o, BVDV-1p, and BVDV-1g

clusters in the 5’-UTR-based phylo-
genetic tree.

In this study, the pathogenesis of
BVDV-LC was studied and only
mild clinical symptoms associated 
with BVDV infection were observed.
These included depression, fever,
leukopenia, and viremia. Calves 
infected with the virus showed no 
symptoms of diarrhea. Further-
more, the experimental animals
showed no secondary infections 
with other pathogenic micro-
organisms such as pasteurellosis or 
Escherichia coli. Histopathological 
observations showed lymphoid 
depletion and shedding of the villi 
of the small intestine. Many studies 
have reported that animals infected 
with non BVDV show leukocyte 
depletion, failure to induce the 
production of type I interferon α/β, 
immune suppression, and often 
secondary infections [32-35]. 

In summary, a BVDV-LC strain was 
successfully isolated from cattle in 
northwest China. We determined 
the complete genome sequence 
of the cattle-derived LC strain of 
BVDV-1 and phylogenetic and 
sequence analyses based on the 
Npro gene and the   5’-UTR showed
that the BVDV-LC strain belongs 
to the BVDV-1q subgenotype. 
This is the first report of the 
genomic sequence of a BVDV-1q 
virus isolated from cattle. Calves 

inoculated with this isolate showed mild clinical signs, 
a high rectal temperature, and lymphopenia, which 
suggested that the strain remains virulent and can be used 
as a BVDV challenge virus to evaluate the efficacy of BVDV 
vaccines. This report forms a solid basis for further studies 
on BVDV in China.
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Fig 5. Immunohistochemical analysis of the tissues of calves inoculated with BVDV-LC isolate. A: Section of the 
lung of a mock-infected calf. There is no signal, B: Section of the lung of a calf experimentally infected with BVDV-
LC. Hybridization signals are detected by anti-BVDV antibody (arrows), C: Section of intestinum tenue of a mock-
infected calf. There is no signal, D: Section of the intestinum tenue of a calf experimentally infected with BVDV-
LC. Hybridization signals are detected by anti-BVDV antibody (arrows), E: Section of heart of a mock-infected calf. 
There is no signal, F: Section of the heart of a calf experimentally infected with BVDV-LC. Hybridization signals are 
detected by anti-BVDV antibody (arrows)
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