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Identification and Whole-Genome Sequence Analysis of Tembusu
Virus GX2013G, Isolated from a Cherry Valley Duckling in Southern

China
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A duck tembusu virus (DTMUYV) was isolated from the brain of a Cherry Valley duckling that showed neurological signs by us-
ing a specific-pathogen-free chicken embryo. The isolate was named GX2013G (GenBank accession no. KM275941). The strain
GX2013G was identified with reverse transcription-PCR (RT-PCR), and the amplicon was sequenced. The genome that was ob-
tained is 10,990 nucleotides in length and contains a single open reading frame encoding a putative polyprotein of 3,425 amino
acids. This study will advance the understanding of the epidemiology and molecular characteristics of tembusu virus (TMUV) in
Guangxi and further studies of the mechanisms of virus replication and pathogenesis.
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embusu virus (TMUV) was isolated and identified for the

first time in 2010 in the east of China (1). It was an extensive
epidemic in the densest waterfowl breeding area of China, in-
cluding Fujian (2), Shandong (3), Zhejiang (4), Jiangsu (5),
and Guangxi (6). Almost all duck breeds were reported as hav-
ing been infected by TMUV (3, 6-9); infections in geese and
chickens were also reported (10, 11). Lying ducks showed a
major decrease in egg production, high fever, loss of appetite,
and neurological signs after infection. Morbidity was nearly
100%, but there was only a 0% to 12% mortality rate for the
affected ducks. Ducklings could also be infected by TMUV, but
were rarely reported.

In 2013, a flock of ducklings showed neurological signs and loss
of appetite in a cherry Valley duck farm in Guangxi. Enceph-
aledema was observed, and the brains were collected to isolate
viruses by using specific-pathogen-free (SPF) chicken embryos
and identified by reverse transcription-PCR (RT-PCR). A strain
of TMUYV was isolated, and other pathogens which cause similar
symptoms were ruled out (12—14). Thirteen pairs of primers were
used to amplify the different regions of the strain GX2013G with
an overlapping genome fragment covering each region. The 5'-
and 3’-terminal sequences were determined by using a SMARTer
rapid amplification of cDNA ends (RACE) cDNA amplification
kit (Clonetech, Dalian, China). The amplified products were pu-
rified and cloned into pMD-18T vectors (Takara, Dalian, China)
and sequenced (Invitrogen, Shanghai, China). Sequences were as-
sembled by a Seqman program (Lasergene, Madison, USA) to
produce the complete genome sequence of GX2013G. The full-
length genome sequence of GX2013G was 10,990 nucleotides (nt)
in length, with a typical flavivirus genome organization, and the 5’
and 3’ untranslated regions (UTR) were 94 and 618 nt, respec-
tively. Additionally, the coding region of GX2013G included a
single open reading frame (ORF) (10,278 nt) that encoded a poly-
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peptide of 3,425 amino acids (aa), three structural proteins (cap-
sid, prM, and envelope), and seven nonstructural proteins (NS1,
NS2A, NS2B, NS3, NS4A, NS4B, and NS5).

Compared to genome sequences of previously isolated TMUV's
from different species of ducks, geese, and chickens in various
areas of China, there were 96.5% to 97.5% homology at the nu-
cleotide level and 99.7% homology with GX2013H isolated in
Guangxi (6). A phylogenetic tree based on the whole sequence
showed that GX2013G was in a single clade with GX2013H,
whereas other strains were in a different clade. It was demon-
strated that TMUVs in China had conservative nucleic acid levels
and the most homology in the area.

By predicting the potential glycosylation sites, we found 13
glycosylation sites in six viral proteins: 2 glycosylation sites in
prM, 1 in E, 3 in NS1, 1 in NS2A, 3 in NS4B, and 3 in NS5. The
numbers and positions of glycosylation sites in each protein were
the same as GX2013H.

In conclusion, this study of the whole-genome sequence of
TMUYV provides further information about the epidemiology and
evolution of TMUYV and may help elucidate mechanisms of virus
replication and pathogenesis.

Nucleotide sequence accession number. The complete ge-
nome sequence of the duck tembusu virus isolate has been depos-
ited in GenBank under the accession no. KM275941.

ACKNOWLEDGMENTS

We thank Mazhar I. Khan for his critical review and editing of the man-
uscript.

This work was supported by the Guangxi Science and Technology
Bureau (1222003-2-4, 10100014-5), the Guangxi Government Senior Sci-
entist Foundation (2011B020), and Guangxi Key Laboratory of Animal
Vaccines and Diagnostics earmarks (14-045-31-A-3).

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00007-15&domain=pdf&date_stamp=2015-2-19
http://genomea.asm.org

Zeng et al.

REFERENCES

1.

2 genomea.asm.org

Cao Z, Zhang C, Liu Y, Ye W, Han J, Ma G, Zhang D, Xu F, Gao X,
Tang Y, Shi S, Wan C, Zhang C, He B, Yang M, Lu X, Huang Y, Diao
Y, Ma X, Zhang D. 2011. Tembusu virus in ducks, China. Emerg Infect
Dis 17:1873-1875. http://dx.doi.org/10.3201/eid1710.101890.

. Wan C, Huang Y, Fu G, Shi S, Cheng L, Chen H. 2012. Complete

genome sequence of avian tembusu-related virus strain WR isolated from
White Kaiya ducks in Fujian, China. ] Virol 86:10912. http://dx.doi.org/
10.1128/JVI.01582-12.

. Tang Y, Diao Y, Chen H, Ou Q, Liu X, Gao X, Yu C, Wang L. 27 May

2013. Isolation and genetic characterization of a tembusu virus strain iso-
lated from mosquitoes in Shandong, China. Transbound Emerg Dis.
http://dx.doi.org/10.1111/tbed.12111.

. Yun T, Zhang D, Ma X, Cao Z, Chen L, Ni Z, Ye W, Yu B, Hua J, Zhang

Y, Zhang C. 2012. Complete genome sequence of a novel flavivirus, duck
tembusu virus, isolated from ducks and geese in China. J Virol 86:
3406-3407. http://dx.doi.org/10.1128/JV1.07132-11.

. Han K, Huang X, Li Y, Zhao D, Liu Y, Zhou X, You Y, Xie X. 2013.

Complete genome sequence of goose tembusu virus, isolated from Jiang-
nan white geese in Jiangsu, China. Genome Announc 1(2):e0023612.
http://dx.doi.org/10.1128/genomeA.00236-12.

. Xie Z, Zeng T, Xie L, Deng X, Xie Z, Liu J, Fan Q, Pang Y, Luo S. 2014.

Genome analysis of a tembusu virus, GX2013H, isolated from a Cheery
Valley duck in Guangxi, China. Genome Announc 2(4):e00466-00414.
http://dx.doi.org/10.1128/genomeA.00466-14.

. Yun T, Ye W, Ni Z, Zhang D, Zhang C. 2012. Identification and

molecular characterization of a novel flavivirus isolated from Pekin duck-
lings in China. Vet Microbiol 157:311-319. http://dx.doi.org/10.1016/
j.vetmic.2012.01.013.

Genome Announcements

. Yan P, Zhao Y, Zhang X, Xu D, Dai X, Teng Q, Yan L, Zhou J, Ji X,

Zhang S, Liu G, Zhou Y, Kawaoka Y, Tong G, Li Z. 2011. An infectious
disease of ducks caused by a newly emerged Tembusu virus strain in main-
land China. Virology 417:1-8. http://dx.doi.org/10.1016/ j.vi-
r0l.2011.06.003.

. Zhu W, Chen J, Wei C, Wang H, Huang Z, Zhang M, Tang F, Xie J,

Liang H, Zhang G, Su S. 2012. Complete genome sequence of duck
tembusu virus, isolated from Muscovy ducks in southern China. J Virol
86:13119. http://dx.doi.org/10.1128/JV1.02361-12.

. Liu M, Chen S, Chen Y, Liu C, Chen S, Yin X, Li G, Zhang Y. 2012.

Adapted tembusu-like virus in chickens and geese in China. J Clin Micro-
biol 50:2807-2809. http://dx.doi.org/10.1128/JCM.00655-12.

. Huang X, Han K, Zhao D, Liu Y, Zhang J, Niu H, Zhang K, Zhu J, Wu

D, Gao L, Li Y. 2013. Identification and molecular characterization of a
novel flavivirus isolated from geese in China. Res Vet Sci 94:774-780.
http://dx.doi.org/10.1016/j.rvsc.2012.11.014.

. Xie L, Xie Z, Zhao G, Liu J, Pang Y, Deng X, Xie Z, Fan Q. 2012.

Complete genome sequence analysis of a duck circovirus from Guangxi
pockmark ducks. J Virol 86:13136. http://dx.doi.org/10.1128/JV1.02494
-12.

. Xie Z, Pang Y, Liu J, Deng X, Tang X, Sun J, Khan MI. 2006. A multiplex

RT-PCR for detection of type A influenza virus and differentiation of
avian H5, H7, and H9 hemagglutinin subtypes. Mol Cell Probes 20:
245-249. http://dx.doi.org/10.1016/j.mcp.2006.01.003.

. Xie Z, Xie L, Xu Z, Liu J, Pang Y, Deng X, Xie Z, Fan Q, Luo S. 2013.

Identification of a genotype IX Newcastle disease virus in a Guangxi white
duck. Genome Announc 1(5):e00836-00813. http://dx.doi.org/10.1128/
genomeA.00836-13.

January/February 2015 Volume 3 Issue 1 e00007-15


http://genomea.asm.org

	Identification and Whole-Genome Sequence Analysis of Tembusu Virus GX2013G, Isolated from a Cherry Valley Duckling in Southern China
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

