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Genetic Characterization and Antigenic Analysis of
Hemagglutinin-neuraminidase Glycoprotein of
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Abstract: Twenty Newcastle disease virus (NDV) strains were isolated from diseased chicken and geese in
field outbreaks during 2005 and 2006 in some regions of Jiangsu and Guangxi, and the antigenic analysis of
the all NDV isolates had been done based on the reaction spectrum with a panel of monoclonal antibodies to
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the HN glycoprotein. The entire ORFs encoding HN protein of these NDV isolates were amplified by
RT-PCR successfully, cloned and sequenced. The resultant sequences of HN genes of 13 isolates of chicken
origin and 7 isolates of goose origin were gained and analyzed. The results of reaction spectrum showed that
there were some distinct differences in the antigenic epitopes among the 20 NDV isolates. And the sequences
revealed that the coding regions of the HN genes of these isolates all consisted of 1716 nt characteristic of
virulent strains of NDV, coding for 571 amino acids. Neucleotides sequence homology were found to be
from 94.8% to 100% among 18 NDV isolates of genotype
tween all the isolates and the other genotype strains of recent years in China ranged from 92.1% to
99.6%. The deduced amino acid sequences and the receptor-binding regions of HN proteins between the

, and the neucleotides sequence homology be-

NDV isolates of chicken origin and of goose origin were compared and analyzed. The results showed that
some unique amino acid substitutions were found in the genome of the NDV isolates, and the close genetic
similarity provided evidence for epidemiological linkage between the NDV isolates of chicken origin and of
goose origin in the same period.

Keywords: Newcastle disease virus, Monoclonal antibody, Hemagglutinin-neuraminidase gene, Sequence
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Table 1 Properties of the NDV isolates and the results of reaction spectrum with a panel of monoclonal
antibodies to the HN glycoprotein
Mabs(log2)
Isolate Origin Host MDT(h) ICPI Genotype
6B1 2G5 3A4 3B5 8C5
JS-1-05-Ch Xuyi chicken 45.3 2.00 10 10 10 10 10
JS-2-05-Go Nanjing goose 56.4 1.79 0 0 0 0 0
JS-3-05-Ch Danyang chicken 56.2 1.83 10 10 10 8 0
JS-4-05-Go Yangzhou g00se 50.4 1.88 9 10 9 4 8
JS-5-05-Go Yangzhou g0ose 50.0 1.86 10 10 10 9 0
JS-6-05-Go Jiangyan g00se 53.6 1.93 0 0 0 0 0
JS-7-05-Ch Haimeng chicken 46.8 1.88 10 10 10 9 4
JS-8-05-Ch Taixing chicken 53.6 1.91 7 10 7 3 10
JS-9-05-Go Yizheng goose 49.2 1.61 10 10 10 10 10
JS-10-05-Ch Yancheng chicken 56.4 1.85 0 0 0 0 0
GX-1-05-Ch Guangxi chicken 45.6 1.84 10 10 10 5 0
GX-2-05-Ch Guangxi chicken 50.2 1.85 10 10 10 9 0
GX-3-05-Ch Guangxi chicken 49.0 1.90 9 10 10 4 0
GX-4-05-Ch Guangxi chicken 50.0 1.90 10 10 10 5 0
GX-5-05-Ch Guangxi chicken 52.0 1.84 9 10 9 9 0
JS-1-06-Ch Haian chicken 58.2 1.84 8 10 9 3 0
JS-2-06-Ch Rugao chicken 45.6 1.98 9 10 10 5 0
JS-3-06-Go Changzhou goose 54.8 1.83 10 10 10 8 0
JS-4-06-Go Xinghua goose 56.4 1.88 10 10 10 4 0
JS-5-06-Ch Wujin chicken 52.0 1.85 10 10 10 4 10
1.5 Sl¥%it dNTPS(10 mmol/L)2 pL, RNA 1 pL (20 U),
GenBank NDVHN AMV 1uL, 42°C 60 min~90 min,
0ligo6.0 95C 5 min
, Sangon PCR 10xTaq DNA 5uL,
Taqg DNA 1 uL (5U/pL), 1 uL
HNI 5<ZCTTCACAACATCCGTTCTACC-3~ (25 pmol/uL), cDNA2 uL, dNTPs(10 mmol/L)1 pL,
HN2 5ZACCTTCCGAGTTTTATCATTCT-3~ 50 uL, PCR RCR
RT 5 ZAACACGGGTAGAAGA-3 = PCR 94°C 5 min, 94°C
1.6 53 RNA B912H 40 s, 50°C 40 s, 72°C 2 min, 30
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Trizol LS regeant (life Technologies, Invitrogen) 3 uL, 1% .
_ 1.8 HN EF g5 EE AR RN F
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4°C, 12000 r/min , 10 min, 500 pL, tion Kit(TaKaRa)
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-20°C , 12000 r/min 10 min, DHS50. AIX ’
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1.7 f&5%& HN EF#) RT-PCR ¥ 15
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R ( 19 HN ZE 5 LLE 5 T
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Fig. 1 Phylogenetic tree of NDV strains base on coding region
of HN genes.
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2 NDV HN 5
Table 2 Comparison of amino acid sequences of receptor-binding related regions on HN protein of NDV strains
Strain
1 2 3 4 5
193-201 345-353 494 513-521 569
TW95 L SGCRDHSH PDGQDYQIRM D RVTRVS S S S N
AUS/32 F 1 R D
F48ES8 Y 1 D
JS-1-05-Ch D
JS-2-05-Go D
18-3-05-Ch D
JS-4-05-Go D
JS-5-05-Go D
JS-6-05-Go D
JS-7-05-Ch 1 G
JS-8-05-Ch D
JS-9-05-Go A 1 G
JS-10-05-Ch D
GX-1-05-Ch N D
GX-2-05-Ch N D
GX-3-05-Ch N D
GX-4-05-Ch Y L N D
GX-5-05-Ch N D
JS-1-06-Ch V'Y D
JS-2-06-Ch D
JS-3-06-Go D
JS-4-06-Go D
JS-5-06-Ch D
77 NDV (N) NDV
NDV 5
[12]
, NDV ND,
NDV HN . NDV ’
, 2 ’
(JS-7-05-Ch  JS-9-05-Go)
NDV NDV
99.5%, 99.1%;
NDV NDV NDV
94.8%~99.4%, 5 % 3
93.9%~99.3%
[1] Collins MS, Bashiruddin JB, Alexander DJ. Deduced
NDV NDVHN amino acid sequences at the fusion protein cleavage site of
R NDV NDV Newcastle disease viruses showing variation in antigenic-
ity and pathogenicity. Arch Virol, 1993, 128: 363-370.
[2] Peeters BPH, Leeuw OS, Verstegen I, et al. Generation of
20 . L . . .
a recombinant chimeric Newcastle disease virus vaccine
80 s that allows serological differentiation between vaccinated
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(6]

(7]

and infected animals. Vaccine, 2001, 19: 1616—1627.
Toyoda T, Sakaguchi T, Hirota H, ef al. Newcastle disease
virus evolution II.Lack of gene recombination in gener-
ating virulent and avirulent strains. Virology, 1989, 169:
273-282.

s > s

2003, 23(6): 533-535.
B. W. . ( ). ,

, 1999, pp.691-712.
NDV
, 2005, 35(5): 341-345.
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