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The complete genome sequence of a newly emerging Newcastle disease virus, isolated in China, was determined. A phylogenetic
analysis based on the F gene revealed that the isolate is phylogenetically related to Newcastle disease virus genotype VIId. Se-
quence analysis indicated that amino acid residue substitutions occur at neutralizing epitopes on the hemagglutinin-
neuraminidase (HN) protein.
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The hemagglutinin-neuraminidase (HN) glycoprotein of New-
castle disease virus (NDV) is a type II membrane protein, ex-

isting on the surface of virions. The ectodomain of the HN glyco-
protein comprises a membrane-proximal, stalk-like segment
supporting a terminal globular domain. The antigenic, receptor
recognition, and neuraminidase (NA) active sites all reside in the
globular domain (1, 2). The HN glycoprotein mediates the attach-
ment to a sialic acid-containing receptor(s), and the apparently
opposing activity of the release of sialic acid from soluble and
membrane-associated glycoconjugates is also regulated by its NA
activity (3–7).

In this study, an NDV epidemic strain (NDV/Chicken/TC/9
/2011) from chicken flocks in Shanxi Province, China, was iso-
lated in 2011. Eight primer pairs used in reverse transcription-
PCR (RT-PCR) were designed to amplify the full length of the
genome sequence of the isolate. The full length of the genome
sequence of NDV is 15,192 bp. The isolate has the amino acid
sequence 112RRQKR116 at the C terminus of the F2 protein and F
at residue 117, the N terminus of the F1 protein (8, 9). On the basis of
pathogenicity, NDVs have been categorized into velogenic, meso-
genic, and lentogenic pathotypes. The isolate was classified as velo-
genic NDV with a mean death time (MDT) of 38 h and with an
intracerebral pathogenicity index (ICPI) of 1.67. A phylogenetic tree
based on the F gene sequence indicated that the isolate was phyloge-
netically related to NDV genotype VIId. Sequence analysis also found
that amino acid residue substitutions occur in the F protein of NDV.

Furthermore, we discovered that recent virulent isolates have
an HN glycoprotein consisting of 571 amino acid residues. Previ-
ous studies indicated that there are at least five antigenic sites
related to epitopes on the HN glycoprotein of NDV, including
residues 193 to 201 (site 23), residues 345 to 355 (sites 1 and 14),
and a C-terminal domain composed of residues 494, 513 to 521,
and 569 (sites 12 and 2) (1, 10). The region with the amino acid
residues 341 to 355 of the HN glycoprotein was also defined as a
linear epitope, and residues 352 to 355 are required for antibody
recognition. Compared with the HN glycoprotein sequences of

many traditional NDV vaccine strains (LaSota, Clone 30, B1, and
V4), the deduced amino acid sequence of the HN glycoprotein of
the newly emerging Shanxi NDV isolate revealed many amino
acid residue substitutions at neutralizing epitopes on the HN gly-
coprotein, such as the amino acid residue substitutions E347R,
Y350H, G494D, S518N, and S519L. These sites were associated
with antibody recognition. Therefore, this divergence further sug-
gests that amino acid residue substitutions might lead to the change of
antibody recognition capabilities and types. It can be speculated that
immunization failure might be caused by differences in the antigenic
sites between the vaccine strains and field strains (9, 11). Understand-
ing the prevalence and variation of newly emerging NDV isolates in
this region has great significance for the prevention and control of
Newcastle disease in northwestern China.

Nucleotide sequence accession number. The full-length se-
quence of the newly emerging NDV strain NDV/Chicken/TC/9
/2011, which was isolated in northwestern China, has been depos-
ited in GenBank under the accession no. KC461214.

ACKNOWLEDGMENTS

This work was supported by grants from the National Science Foundation
of China (grant no. 31272577), from the National Science Council of
Taiwan (NSC NSC101-2321-B-005-020-MY2), and from the Ministry of
Education, Taiwan, under the ATU plan.

REFERENCES
1. Ke GM, Chuang KP, Chang CD, Lin MY, Liu HJ. 2010. Analysis of

sequence and haemagglutinin activity of the HN glycoprotein of New-
castle disease virus. Avian Pathol. 39:235–244.

2. Ng DT, Randall RE, Lamb RA. 1989. Intracellular maturation and trans-
port of the SV5 type II glycoprotein hemagglutinin-neuraminidase: spe-
cific and transient association with GRP78-Bip in the endoplasmic retic-
ulum and extensive internalization from the cell surface. J. Cell Biol. 109:
3273–3289.

3. Chaturvedi U, Kalim S, Desai G, Ratta B, Kumar R, Ravindra PV,
Kumar S, Dash BB, Tiwari S, Sahoo AP, Tiwari AK. 2011. Development
and in vitro characterization of a bivalent DNA containing HN and F genes
of velogenic Newcastle disease virus. Indian J. Exp. Biol. 49:140 –145.

Genome AnnouncementsMay/June 2013 Volume 1 Issue 3 e00196-13 genomea.asm.org 1

http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=KC461214
http://genomea.asm.org


4. de Leeuw OS, Hartog L, Koch G, Peeters BP. 2003. Effect of fusion
protein cleavage site mutations on virulence of Newcastle disease virus:
non-virulent cleavage site mutants revert to virulence after one passage in
chicken brain. J. Gen. Virol. 84:475– 484.

5. Kianizadeh M, Aini I, Omar AR, Yusoff K, Sahrabadi M, Kargar R.
2002. Sequence and phylogenetic analysis of the fusion protein cleavage
site of Newcastle disease virus field isolates from Iran. Acta Virol. 46:
247–251.

6. Panda A, Huang Z, Elankumaran S, Rockemann DD, Samal SK. 2004.
Role of fusion protein cleavage site in the virulence of Newcastle disease
virus. Microb. Pathog. 36:1–10.

7. Scheid A, Choppin PW. 1973. Isolation and purification of the envelope
proteins of Newcastle disease virus. J. Virol. 11:263–271.

8. Ke GM, Liu HJ, Lin MY, Chen JH, Tsai SS, Chang PC. 2001. Molecular
characterization of Newcastle disease viruses isolated from recent out-
breaks in Taiwan. J. Virol. Methods 97:1–11.

9. Ke GM, Yu SW, Ho CH, Chu PY, Ke LY, Lin KH, Tsai YC, Liu HJ, Lin
MY. 2010. Characterization of newly emerging Newcastle disease viruses
isolated during 2002-2008 in Taiwan. Virus Res. 147:247–257.

10. Iorio RM, Syddall RJ, Sheehan JP, Bratt MA, Glickman RL, Riel AM.
1991. Neutralization map of the hemagglutinin-neuraminidase glycopro-
tein of Newcastle disease virus: domains recognized by monoclonal anti-
bodies that prevent receptor recognition. J. Virol. 65:4999 –5006.

11. Lin MY, Liu HJ, Ke GM. 2003. Genetic and antigenic analysis of New-
castle disease viruses from recent outbreaks in Taiwan. Avian Pathol. 32:
345–350.

Wang et al.

Genome Announcements2 genomea.asm.org May/June 2013 Volume 1 Issue 3 e00196-13

http://genomea.asm.org

	Complete Genome Sequence of a Newly Emerging Newcastle Disease Virus
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS
	REFERENCES


