Research Paper _

Acta Microbiologica Sinica
49 3 302-308 4 March 2009
ISSN 0001 - 6209 CN 11 - 1995/Q

http //journals. im. ac. cn/actamicrocn

111 I
225009
111 Newcastle disease ND JS/7/05/Ch  JS/9/05/Go
Mukteswar Newcastle disease virus NDV
RT-PCR NDV GenBank Mukteswar
Mukteswar 99.7% 6
Mukteswar 99.6% ~99.9% 8 98.8% ~ 99.8%
MDT ICPI  IVPI JS/7/05/Ch  JS/9/05/Go Mukteswar JS/7/05/Ch IVPI
2.18 3 NDV JS/7/05/Ch
JS/9/05/Go Mukteswar
i Mukteswar
S852.65 A 0001-6209 2009 03-0302-07
Newcastle disease ND NDV
NDV
! NDV
2
3 15186 bp 15192
bp 15198 bp’™* 3 NDV
6 3'-NP-P-M-F-HN-L-5’ 1999  Alexander 7 1
6 > intracerebral pathogenicity index
- in 1-day-old specific-pathogen-free chickens 1CPI
P NDV ICPI 0.5 0.5
RNA ¥ mRNA 1.5 1.5
G v W I  NDV Mukteswar
30630048 07KJB230140
N0706032
Tel +86-514-87991416 Fax + 86-514-87972591 E-mail xfliu@ yzu.edu.cn
1981 - E-mail  qiuxvsheng@ 163. com

2008-11-04 2008-12-19



I I ./ 2009 49 3 303

I Corporation
Mukteswar 1.2 Intravenous
pathogenicity index IVPI
OIE IVPI
NDV JS/7/05/Ch JS/9/05/Go PBS 10 10
11 F 47 nt ~ 420 nt 6 SPF 100 pL
Mukteswar 99.9% ° JS/7/05/ 10d 24 h
Ch  JS/9/05/Go  ICPI Mukteswar 0 1 2
NDV 3 10 d
Mukteswar IVPI
1.3
1
1.1 NDV  HI
1.1.1 NDV 1S/7/05/ 1 24 100 EIDy,
Ch NDV JS/9/05/Go F48E8
3 PBS 7
F 47nt ~ 420nt 2
I] SPF HI
SPF 1.4 RT-PCR
1.1.2 PT-2000 PCR Model 1.4.1 GenBank I
3000Xi BioBAD Agarose Gel DNA Mukteswar
Extraction Kit X-Gal TPTG dNTP Tagq EF201805 NDV I v IX
LB Trizol 10
Invitrogen life technologies 50 nt ~ 100 nt NDV
M-MLV
RNasin T-easy Promega 1
1 I Nobv 10
Table 1 Ten pairs of primers used to generate PCR products from genotype [[I NDV strains
Fragment designation Primer sequence 5'—3' Position Expected product size /bp
Al ACCAAACAGAGAATCCGTGAG 1-21 1270
CTTTAGCTCGGCAGCCATATCCTC 1247-1270
A2 TGAGCACATCATTCTGGAGACTTG 1185-1208 1096
TGGACGATTTATTGCTAAGCTTG 2258-2280
B CAAGACTGGAGCAAGCAACT 2219-2238 2003
GGAGAGGCATTTGCTATAGG 4202-4221
C GGGCTCAGTGATGTGCTCG 4100-4118 1964
ATATAGGTAATGAGAGCAGATGTG 6040-6063
D AAATAATATGCGTGCCACCT 5434-5453 1661
GAACGCAGAGTAGAAAAGAATA 7073-7094
E CAAGAACACCTGAATTTTATCCCG 6686-6909 2260
TTAGATGCCTTTGGACCTGTTTTA 8922-8945
F TGGTTTCACTCAAAATGGTCC 8876-8896 1223
ATCCCTTCTGCCATTACCTG 10079-10098
G ACCCTTGAGTACCTAAGAGATGA 9965-9987 2116
TGTCCCCATAAGCCCAGAT 12062-12080
H AATCCTGATACCATAGAACTTGT 11801-11823 2032
GTCCGAAATGTCGCTGTG 13815-13832
I CTAGGAAGAGCCTTAATTTGAT 13350-13371 1838

ACAAAGATTTGGTGAATGACA 15167-15187
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1.4.2 RNA 250pL Vector AIX
Invitrogen Trizol EcoR 1
RNA ® RNA
50 pI. DEPC -70°C DNASTAR
1.4.3 RT-PCR 6 GenBank NDV
1 10 JS-7-
05-Ch  J5-9-05-Go PCR RT
42°C 60 min 70°C 15 min PCR 2
95°C 3 min 94°C 30 s 55C 45 s 72°C 2 min 30 2.2 I NDV
72°C 10 min PCR 1% OIE IVPI JS/7/05/Ch
IVPI  2.18 JS/9/05/Go  IVPI 1.33
1.5 MDT ICPI  IVPI JS/7/05/Ch
PCR Agarose Gel DNA Purification JS/9/05/Go
Kit pGEM-T easy Il Mukteswar 2
2 JS/7/05/Ch JS/9/05/Go  Mukteswar
Table 2 Origin properties and virulence of JS/7/05/Ch  JS/9/05/Go and Mukteswar
Tsolate Origin Host MDT/h 1CPI VPl Genotype
JS-7-05-Ch Haimeng chicken 46.8 1.88 2.18 I}
189-05-Go Yizheng goose 49.2 1.61 1.33 I
Mukteswar chicken 46.4 1.44 0.08 Il
2.3 I NDV F' HN 571 aa
JS/9/05/Go JS/7/05/Ch  JS/9/05/Go
IS/ NDV 6
05/Ch 3
2 NDV NDV
JS/7/05/Ch np-p pm m-f f-hn hn-l
3 7 Int 1nt 1nt3lnt 32nt NDV
3 9
2.4 2.5
RT-PCR 10 GenBank
DNASTAR 35 Il
Mukteswar 99.7% 6
Mukteswar 99.6% ~
NDV I JS/7/05/Ch  JS/9/05/Go 99.9% 8 98.8%
JS/7/05/Ch JS/9/05/Go ~99.8% 3
GenBank FJ430159  FJ430160 HN L NP
NP 5'NCR 6 nt PVWM F
15 186 bp GenBank I-IV. NDV 3
JS/7/05/Ch  JS/9/05/ 6
Go 99.6% 8
GenBank NDV
Mukteswar 3 Il Mukteswar
99% 1 F M
F ">RRQRR v 2 L
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Fig.2 Phylogenetic tree analysis based on amino acid sequence of L gene of NDV strains. Horizontal-line distances are proportional to the minimum numbers

of amino acid changes needed to join nodes and sequences. The vertical lines are present simply for spacing the branches and labels.
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Full-length genome analysis of two genotype III velogenic Newcastle diseases virus
strains reveals their close relationship with vaccine Mukteswar

Xusheng Qiu  Qing Sun Chunfeng Yao Li Dong Yantao Wu Shunling Hu Xiufan Liu”
Key Laboratory of Animal Infectious Diseases Yangzhou University Yangzhou 225009 China

Abstract Objective The purpose of this research is trying to uncover the homology between two velogenic genotype III
Newcastle disease virus NDV isolates with NDV strain Mukteswar which was commonly used as vaccine in China. Methods
The full-length genome of NDV isolates JS/7/05/Ch and JS/9/05/Go were determined by RT-PCR and then analyzed.

Results The full-length genome of 2 genotype III velogenic NDV isolates shared 99.7% nucleotide identity with that of
Mukteswar. The results of alignment of 6 viral genes showed that JS/7/05/Ch and JS/9/05/Go shared nucleotide and amino acid
identities of 99.6% ~99.9% and 98.8% ~ 99.8% with that of Mukteswar respectively. Furthermore the IVPI score of JS/7/
05/Ch and JS/9/05/Go was 2.18 and 1.33 remarkablely higher than that of Mukteswar while the 3 NDV strains shared the
consensus cleavage site of virulent NDV strains 112RRQRRF117 . Virulence of NDV is mainly determined by the amino acid
sequence of the fusion F protein cleavage site since host proteases that cleave the F protein of virulent strains are present in
more tissues than those that cleave the F protein of lentogenic strains. However 3 NDV strains with same F protein cleavage site
showed different virulence. The entire genomic sequence of JS/7/05/Ch JS/9/05/Go and Mukteswar was further analyzed. Three
strains shared some gene-start signal gene-end signal intergenic region and six highly identical viral genes. Most amino acid
differences among JS/7/05/Ch  JS/9/05/Go and Mukteswar were found in the predicted HN and L protein and the predicted NP
P V W M and even F protein had few amino acid differences. Conclusion First it is concluded that field isolates JS/7/05/
Ch and JS/9/05/Go are derived from Mukteswar and more attention must be paid to the virulence enhancement of vaccine strains.
Second it is proposed that the differences in the amino acid sequence of HN and L protein may give rise to the significant
virulence differences between two NDV isolates and Mukteswar.

Keywords genotype III Newcastle disease virus Mukteswar entire genome sequence virulence enhancement
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