
Complete Genome Sequence of a Subgenotype VIId Newcastle Disease
Virus Circulating Predominantly in Chickens in China

Yuanyuan Zhang, Shouping Zhang, Xiaoting Wang, and Guozhong Zhang

Key Laboratory of Animal Epidemiology and Zoonosis, Ministry of Agriculture, College of Veterinary Medicine, China Agricultural University, Beijing,
People’s Republic of China

At least 11 genotypes of class II viruses have been identified since the discovery of Newcastle disease virus (NDV) in 1926. Here,
we reported the complete genome sequence of a prevalent NDV variant from China, belonging to subgenotype VIId in class II.
The similar viruses have been the predominant strains circulating in China for the past decade, which occupied over 80% of Chi-
nese prevalent strains and were phylogenetically different from currently available vaccines.

Newcastle disease (ND), caused by Newcastle disease virus
(NDV), is one of the most important infectious diseases of poul-

try because of its worldwide distribution and the potential for devas-
tating losses (1, 8). NDV belongs to the genus Avulavirus in the family
Paramyxoviridae, and its genome is a negative-sense, single-stranded,
nonsegmented, enveloped RNA virus of approximately 15.2 kb that
codes for six major structural proteins (1, 2, 8, 9, 12).

Based on genetic and antigenic analyses of NDV strains, the vi-
ruses could be classified into two distinct clades: class I and class II (2,
3). To date, at least 11 genotypes (I to XI) have been identified in class
II, and among them, strains of genotype VII were responsible for
most of the outbreaks of ND reported in recent years in many coun-
tries throughout the world (1, 3–9, 11). Constant epidemiological
surveillance and proactive characterization of circulating strains are
needed to detect future variability worldwide.

The YZCQ/Liaoning/08 (YZCQ) virus was isolated from a vac-
cinated broiler flock with up to 60% mortality in the Liaoning
province of China in 2008 (8). The whole genome of YZCQ was
amplified by reverse transcription (RT)-PCR as reported previ-
ously (12). The 18 segments were cloned into pMD18-T vector
(TaKaRa, Japan) and sequenced at BGI (Beijing, China). Se-
quence alignment was performed using the MegAlign program of
DNAstar version 3.1 (Madison, WI). A phylogenetic tree was con-
structed with the program MEGA4.0 using the neighbor-joining
and maximum-likelihood methods (10). The genome of the
YZCQ isolate was found to be 15,192 nucleotides (nt) in length
[excluding the poly(A) tail], which contains a previously de-
scribed 6-nt insert in the downstream untranslated region of the
NP gene, compared to the common vaccine strains LaSota, Clone-
30, and B1 (12).

The sequence of the F protein cleavage site is a major determi-
nant of NDV pathogenicity, and virulent NDV strains usually
contain multiple basic residues at the site. Strain YZCQ had a
cleavage site sequence of 112R-R-Q-K-R2F117, which was the
most common motif of virulent NDVs, especially in genotype VII
viruses (8).

The complete genome of YZCQ had 95.40% to 98.16% nucle-
otide sequence identity with the genomes of the velogenic refer-
ence strains reported in GenBank (4, 8, 12). By BLAST analysis,
the obtained sequence was closest to that of chicken/China/
SDSG01/2011 (accession number JN400896), a subgenotype VIId
isolate from the Shandong province of China. The isolate showed
lower nucleotide sequence homologies of 82.71% and 82.64%,

respectively, with strain LaSota and Clone-30. The similar variants
have been predominantly circulating in China (8, 12). Phyloge-
netic analysis further indicated that strain YZCQ belonged to sub-
genotype VIId in genotype VII of class II and was genetically dis-
tinct and phylogenetically distant from the vaccine strains (Lasota,
AY845400; Clone-30, Y18898), and clustered in different groups.
Large phylogenetic and antigenic distances between vaccines and
current circulating virulent strains may facilitate the evolution of
virulent NDV, which should be a major reason for the continuous
outbreaks of ND in China.

Nucleotide sequence accession number. The complete ge-
nome sequence of YZCQ/Liaoning/08 has been deposited in
GenBank under the accession number JX867334.

ACKNOWLEDGMENTS

This study was supported by grants from the National Natural Science
Foundation of China (31001063), the Program for New Century Excellent
Talents in University (NETC-10-0787), and Beijing Research Group for
Poultry Production Technology System.

REFERENCES
1. Alexander DJ. 2011. Newcastle disease in the European Union 2000 to

2009. Avian Pathol. 40:547–558.
2. Czeglédi A, et al. 2006. Third genome size category of avian paramyxo-

virus serotype 1 (Newcastle disease virus) and evolutionary implications.
Virus Res. 120:36 – 48.

3. Diel DG, et al. 2012. Genetic diversity of avian paramyxovirus type 1:
proposal for a unified nomenclature and classification system of New-
castle disease virus genotypes. Infect. Genet. Evol. 12:1770 –1779.

4. Ebrahimi MM, Shahsavandi S, Moazenijula G, Shamsara M. 2012.
Phylogeny and evolution of Newcastle disease virus genotypes isolated in
Asia during 2008 –2011. Virus Genes 45:63– 68.

5. Kim LM, et al. 2007. Phylogenetic diversity among low-virulence New-
castle disease viruses from waterfowl and shorebirds and comparison of
genotype distributions to those of poultry-origin isolates. J. Virol. 81:
12641–12653.

6. Kim SH, et al. 2012. Complete genome sequence of a novel Newcastle disease
virus strain isolated from a chicken in West Africa. J. Virol. 86:11394–11395.

7. Maminiaina OF, et al. 2010. Newcastle disease virus in Madagascar: identi-

Received 26 September 2012 Accepted 27 September 2012

Address correspondence to Guozhong Zhang, zhanggz@cau.edu.cn.

Copyright © 2012, American Society for Microbiology. All Rights Reserved.

doi:10.1128/JVI.02663-12

GENOME ANNOUNCEMENT

December 2012 Volume 86 Number 24 Journal of Virology p. 13849–13850 jvi.asm.org 13849

http://www.ncbi.nlm.nih.gov/nuccore?term=JN400896
http://www.ncbi.nlm.nih.gov/nuccore?term=JX867334
http://dx.doi.org/10.1128/JVI.02663-12
http://jvi.asm.org


fication of an original genotype possibly deriving from a died out ancestor of
genotype IV. PLoS One 5:e13987. doi:10.1371/journal.pone.0013987.

8. Rui Z, et al. 2010. Phylogenetic characterization of Newcastle disease
virus isolated in the mainland of China during 2001–2009. Vet. Microbiol.
141:246 –257.

9. Seal BS, King DJ, Bennett JD. 1995. Characterization of Newcastle disease
virus isolates by reverse transcription PCR coupled to direct nucleotide se-
quencing and development of sequence database for pathotype prediction
and molecular epidemiological analysis. J. Clin. Microbiol. 33:2624–2630.

10. Tamura K, Dudley J, Nei M, Kumar S. 2007. MEGA4: Molecular Evo-
lutionary Genetics Analysis (MEGA) software version 4.0. Mol. Biol. Evol.
24:1596 –1599.

11. Xiao S, et al. 2012. Complete genome sequences of Newcastle disease
virus strains circulating in chicken populations of Indonesia. J. Virol. 86:
5969 –5970.

12. Zhang S, et al. 2011. Phylogenetic and pathotypical analysis of two viru-
lent Newcastle disease viruses isolated from domestic ducks in China.
PLoS One 6:e25000. doi:10.1371/journal.pone.0025000.

Genome Announcement

13850 jvi.asm.org Journal of Virology

http://jvi.asm.org

	Complete Genome Sequence of a Subgenotype VIId Newcastle Disease Virus Circulating Predominantly in Chickens in China
	Nucleotide sequence accession number.
	ACKNOWLEDGMENTS
	REFERENCES


