46 2 46 2 227~232
2006 4 4 Acta Microbiologica Sinica 4 April 2006
HN F
12 1 2 2 1
: 271018
2 250100
1999 ~ 2005 NDV CEF SPF F -
HN GenBank F HN NDV DNAStar
F HN F  HN
SPSS8.0 NDV HN r=0.973
0.911<r<0.968 F HN r=0.312
NDV HN 97 % La Sota 79.2% ~ 80.7%
F HN
Q933 A 0001-6209 2006 02-0227-06
Newcastle disease ND NDV F  HN
-1 Newcastle disease virus NDV
1
" OIE 1.1
A 1.1.1 1999 ~ 2005
NDV NDV HA HI H,
24 ND H; EDS-76 HA
NDV CEF 3
RNA 15186 10 SPF
6 3" NP-P-M-F-HN-L 5’
NP P M F 1.1.2 TRIzol Gibco BRL AMV
HN - L > NDV Rnasin pGEM-T Easy Vector Promega
F HN F DNA dNTPs TaKaRa
HN PCR Master Mix
DH5a
SPF SPF
NDV 6~9 F 1.1.3 GenBank NDV F  HN
HN NDV Primer T, T,
F 1700bp  HN, HN, HN
F HN 1801bp Sangon T, 5'-
ATGGGCTCCAAACCTTCTAC-3" T, 5'-TTGTAGTGG
030317 031020101
Tel 86-538-8241560 E-mail zzcui @ sdau. edu. cn
1968 - E-mail qinzm1997 @ 163. com
2 2
2005-11-05 2005-11-23 2005-12-06

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



228 QIN Zhuo-ming et al ./ Acta Microbiologica Sinica 2006 46 2
CTCTCATC-3" HN, 5’-TCCGTTCTACCACATCACCA- SR
3" HN, 5'-CGTCTTCCCAACCATCCTAT-3’ 1.6 F HN
NDV 910
RT 5'-ACGGGTAGAA-3’ 1.6.1 F  HN
1.2 RT DNAStar 6.0 NDV
TRIzol RNA F HN nt aa
DEPC 121 RNA gme SPSS8.0
RNA 10mmol/LL RT 4.5pL 70C NDV F nt
Smin Smin 5 x RT buffer F 1~
4pL 10mmol/L dNTP 2pL. 40U/pL. RNasin 0.5pL 374nt  nt
10U/pl. AMV 2ul. 20p.L 37C HN 1 ~270nt
1h 95°C 5min Smin - 20°C 1.6.2 F HN
cDNA PCR F HN DNAStar 6.0 NDV ~ HN
1.3 PCR F
F HN 94°C 3min 94°C 1min 54°C SPSS8.0 F
Imin 72°C 2.5min HN  2min 33 HN 32 HN
72°C 10min 1%
2
1.4
PCR 16°C 1.5h 2.1 RT-PCR
pGEM-T Easy Vector DH5a 14 NDV F HN
Ampicillin IPTG X-Gal LB F Open
37°C 14 ~ 16h Reading Frame ORF 1662bp 553
EcoR 1 PCR HN ORF 1716bp 571
1.5 GenBank 1
14 NDV 8 VI
GenBank F  HN 57.1% 4 I 28.6% 2 IX
11 NDV 1 14.3% VI NDV
DNAStar 6.0
1
Table 1 Properties of Newcastle disease virus strains
No. NDV strain Location Host Time of isolation F GenBank accession No. HN GenBank accession No. Genotype
1 TJO3 Tianjin Broiler 03-4-6 DQ227244 DQ228925 X
2 SBZ02 Binzhuo Chicken 02-4-16 DQ227245 DQ228926 II
3 JS02 Jiangsu Goose 99-5-10 DQ227246 DQ228928 Wi
4 SDDO1 Dezhou Layer 01-5-20 DQ227247 DQ234591 Wi
5 SGMO1 Gaomi Broiler 01-5-11 DQ227248 DQ234592 VI
6 SQD04 Qingdao Broiler 04-3-18 DQ227249 DQ228933 Wi
7 SQZ04 Qingdao Broiler 04-11-18 D(228921 D(228934 1
8 SLO3 Lingxian Broiler 03-11-11 DQ228922 DQ234579 Wi
9 QEO1 Beijing penguin 00-5-12 DQ227250 DQ234580 1
10 SKYO03 Kaiying Broiler 03-2-9 DQ227251 DQ234583 Wi
11 SY03 Weifang Duck 03-11-23 D(Q228923 DQ234585 II
12 SBDO2 Boda Broiler 02-4-22 DQ227252 DQ234586 X
13 SPY03 Pingyi Broiler 03-2-16 DQ227253 DQ234587 VI
14 SWS03 Wenshang Broiler 03-1-14 DO227254 DQ234588 Vi
15 YNO3 Yunnan Chicken 03-3-11 AY253912 AY253912 W
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1
No. NDV strain Location Host Year of isolation F GenBank accession No. HN GenBank accession No. Genotype
16 Goose Zhejiang Goose 03-4-13 AF431744 AF431744 Wi
17 TW95 Taiwan Chicken 96-8-10 NDU62620 NDU62620 Wi
18 Aus01 Austrian Chicken 99-1435 AY935500 AY935499 1
19 Ind90 Indonesia Chicken 90-14698 AY562985 AY562985 Wi
20 Uso2 USA Chicken 02-211472 AY562987 AY562987 \
21 Ttaly Ttaly Pigeon 00-2736 AY562989 AY562989 Wi
22 Rus01 Russian Chicken 01-2755 AY865652 AY865652 VI
23 Us93 USA Chicken 93-44083 AY562986 AY562986 \
24 La Sota Vaccine Chicken 1946 AY636147 AY636147 II
25 Fug o China Chicken 1948 AY997298 AY997298 X
2.2 NDV F 321 ~ 554aa nt aa r=
0.973 0.911<r<0.952
2 25 NDV F NDV F
nt aa 374nt
1 ~374 nt 125aa 374bp
125aa 375 ~ 960 nt 126 ~ 320aa 961 ~ 1662 nt 3
2 NDV F /

Table 2 Correlations among different length F genes of NDV isolates in homology of nucleotides/amino acides

N =300

1662nt/553aa

1 ~374nt/1 ~ 125aa

375 ~ 960nt/126 ~ 320aa

961nt 1662nt/321 553aa

1662nt/553aa

1

0.973"/0.952"

0.984™/0.911™"

0.985"/0.941"

*%Correlation is significant at the 0.01 level 2-tailed .

3 NDV F 374
Table 3 The homology between F gene and 5’-terminus first 374bp nucleotides of different NDV isolates

lasota Figky 1F 2F 3F 4F 5F 6F 7F 8F 9F 10F 11F 12F 13F 14F 15F 16F 17F 18F 19F 20F 21F 22F 23F
lasota  **x  88.6 89 98.9 83.6 8.8 8.1 8.6 P¥.3 8.7 N.5 .7 9.5 8.7 8.3 .6 .9 § 8.4 .1 8.9 8.3 .4 .7 #.1
Figky 8.2 ¢ 9.6 87.8 863 8.3 8.5 85.3 8 8.6 8.1 8.4 8 989 8.2 8.3 8.5 86.6 8.3 8.2 8.7 8.3 8.6 8.3 86.1
IF 84 9.5 = 8.1 8.5 8.4 8.7 8.5 8.4 8.8 8.6 8.6 88.4 9.2 8.4 8.5 8.7 8.9 8.2 8.4 8.8 8.6 8.7 8.4 8.2
2F 984 8.9 834 = 82 8.7 8 &3 9 2.4 B9 .7 9.5 83 & .2 2.6 8.9 2.9 8.1 83.6 8.6 8.8 8.8 8.5
3F 824 837 $4.2 813 exx 949 954 %6 8.7 95 8.8 95.1 83.4 8.4 953 9 954 HU 952 8 M9 &5 0.6 8 8.2
4F 8.6 805 81 783 92 owex 978 9.1 8.9 9.3 8.3 974 8.5 8.8 97.2 939 9.1 NB.1 972 KT U2 8.6 N &3 8.2
SF 802 81.8 8.4 799 93 9.3 = 97.1 8.2 97.4 8.6 98.7 8.8 8 98.5 4.3 B.1 93.7 B4 $4.4 947 8.1 8.8 8.4 8.5

6F 781 799 80.577.8 91.2 9.2 % = 8.4 9.6 8.6 9.8 8.3 8.1 97.5 93.6 97.4 932975 45 U5 8.7 0.1 ¥4 &
TF 9.7 82 4 9.1 8.4 783 79.9 7.8 x»x 8.6 94 8.8 W9 8.6 83.2 8.7 .7 8§.2 8.3 8.6 8.8 & .2 &3 8.6
8 789 80.7 813 78.6 22 9.7 9%.5 N5 78.6 xx &7 97 8.4 8.4 97.8 M 977 935978 $4.7 M8 &89 04 4.5 8.3

OF 100 8.2 & 98.4 8.4 78.6 80.2 78.1 9.7 78.9 xx 8.3 99 8 8.3 8.8 8.9 8.1 8.4 86.6 8.8 .9 .2 L4 ¥
10F 805 8.1 8.68.7 2.5 9% 9.7 95.7 80.2 9.3 80.5 »**x 8.6 8 98.1 4.2 97.8 93.5 98 4.4 9.6 8.1 8.7 8.1 8.1
1HF 9.2 81.8 8.6 9.5 81.6 77.5 9.1 77 B9 7.8 9.2 79.9 = 8.1 8 8.4 8.6 8.7 8.1 8.4 8.6 8.7 8.8 & 8.6
RF & 95 100 8.4 $42 8 8.4 8.5 & 8.3 84 8.6 8.6 »* 8 8.4 8.3 8.6 8.7 8 8.4 8&.1 8.3 & 8.1
1BF  80.2 8.1 82.679.9 2.2 9.7 W4 95.5 79.9 9% 8.2 98.1 79.1 8.6 *xx M3 BV6 U 988 8 952 &7 0.6 & 8.9
14F 8.1 834 % 81 9.7 91.7 2.8 9.9 8.1 2 8.1 RN.2 81.3 & N xx U4 93 HU2 8.9 939 & .6 8.5 U 8.2
IS 80.5 8.1 8.68.2 9B 9%.3 989 % 8.2 9%.5 80.5 B.7 79.4 8.6 B4 RN.8 = 938 98.6 .1 M9 &8I N Y4 8.2
16F  77.8 8.2 8.7 773 91.4 90.4 2.2 8.8 775 9.6 77.8 92 765 83.7 91.4 91.2 R.2 = 941 $4.2 9%.3 8.4 91.9 8.9 8§7.1
17F 80.5 8.6 81.879.4 2.2 95.5 9.1 95.2 80.2 95.7 8.5 97.9 79.4 81.8 97.6 2 RW.1 91.4 »x 8.8 95.1 8.6 9.2 4.9 8.9
18F 834 8 8 832 8.6 78.6 789 78.1 83.2 789 8.4 79.1 &.4 8 9.1 &.4 7.1 .1 9.1 xxx 8.7 8.1 $4.1 8.9 8.2
I9F 794 &5 8 79.1 9.6 93 939 925 79.1 93.3 79.4 9.1 783 8 9B 933 939 95793 8 e 909 N4 8.9 87.8

20F 797 8.9 8.7 79.4 8.5 8.6 8.6 & 79.4 8.8 79.7 8.8 78.6 8.7 8.3 8.5 8.6 86.6 8.5 79.7 8.5 = 8.6 8.3 86
20IF 794 8.4 89789 8.8 8.9 87.4 8.4 79.1 87.2 79.4 88 78.1 8.9 8.9 8.5 &.4 9%0.1 86.6 8.6 %0.9 8.6 *x* 85.4 8.4

2F 778 8.6 83.27.5 8.9 81.3 8.1 8.7 7.5 81.6 7.8 8.6 76.7 8.2 .9 8.6 .6 8.2 81.8 80.7 8.3 8.9 8.7 = 9]
BF 799 837 84.579.1 8.7 8.7 8.6 8.2 79.7 84 799 8.8 78.6 8.5 8.8 83.4 8.8 8.3 8.8 789 8.9 8.8 83.2 8.6 weex

Homology of F gene top

Homology of F gene of 5'-terminus first 374bp  bottom .
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1 NDV F 300 F
374bp nt 374bp
00 Y=18.5+0.816X Y F
nt X F  374bp
=
% 95r nt
&
% 2.3 NDV HN
w 90F
B
3
RS 25 NDV HN
S
=
é 80r 4 1
~270nt 90aa 300 ~ 960nt 100 ~ 320aa 961 ~ 1716
75 1 1 1 1
80 85 90 95 100 nt 321 ~ 572aa
The homology of 5" terminus first 374bp of F gene among field isolates/% r= 0.983 0.924 <r< 0.968
1 NDV F 374 HN
270nt
Fig.1 ~ Homology Correlations between F gene and 5'-terminus first 90aa HN 270bp
374bp nucleotides of different NDV isolates. 5
4 NDV HN
Table 4  Correlations among different length HN genes of NDV isolates in homology of nucleotides/amino cides
N =300 1716nt/571aa 1 ~270nt/1 ~ 90aa 300 ~ 960nt/91 ~ 320aa 961nt 1716nt/321 571aa
1716nt/571aa 1 0.9837/0.968"" 0.9857/0.924™ 0.992""/0.942"
“*Correlation is significant at the 0.01 level 2-tailed .
5 NDV HN 270

Table 1 ~ The homology among HN genes and 5'-terminus first 270bp nucleotides of different NDV isolates

lasota Fgky 1H 2H 3H 4H 5SH 6H 7H 8H 9H 10H 11H 12H 13H 14H I5H 16H 17HISH19H20H21 H22 H

23 H

lasota  *** 873 80.1 79.9 79.9 79.9 79.8 8.3 80 8.1 79.2 7.9 79.9 80.7 80.7 79.9 8.2 8.6 79.5 &.8 8.9 8.9 80.5 8.3
Fgky 8.7 = 8.9 8.9 88 8.9 2.9 &9 &9 83.1 8.3 8.9 2.9 &3 #.3 2.9 &7 .6 2.2 8.1 #.2 47T &89 8.1
IH 707 733 % 994 984 98.1 98 98.8 98.5 %B.3 RW.1 ¢W.3 9MW.1 95.4 954 98.1 98.5 93.8 97.2 8.3 9.8 87.2 89.6 86.5
2H  69.6 722 9.3 ¢ 8.1 97.8 97.7 983 98 98 977 B  97.8 953 953 97.8 W2 93.6 %69 8  93.6 87.2 8.4 86.4
3H 711 737 ®W.1 974 xxx 978 91.7 97.9 97.6 98  97.7 8 97.8 953 953 97.8 B.4 93.6 97.3 83.4 9.6 8.8 8.3 86.3
4H 7.1 73 96.7 95.9 9.3 x¢x 998 97.8 97.3 9.8 974 97.6 100 95.5 95.5100 98.1 M2 9.6 8.9 3.8 §.2 NV .9
SH 711 73 9.7 959 9.3100 = 97.7 97.2 9.6 97.3 97.4 9.8 954 954 9.8 98 941 %.4 8.9 9.6 8.1 8.9 86.8
6H 715 722 97 959 952 M4 H4 w994 98 977 8 978 95 95 97.8 W.1 935 9%.8 8  93.3 8.5 8.5 86
TH 719 73 9%.3 95.6 M4 933 93.3 B.5 = 9.5 974 97.7 97.3 M7 M7 973 97.8 3.2 %.4 8.5 2.9 8.4 8.5 86.3
8H 7.1 73 9.7 959 9%.3 100 100 %44 933 %= 97.6 977 9.8 957 95.7 9.8 W3 H.4 9%.7 8.2 939 8.5 0.2 §.2
9H  69.3 733 97.4 9.7 97 959 959 952 952 95.9 wxx B 974 M8 MY 974 978 93.2 %.4 8.7 R.8 &89 & 8.9
I0H 704 752 97.4 9.7 97 952 952 952 952 952 97.8 ¢ 97.6 952 95.2 97.6 9.2 93.5 9.9 8.4 9.2 86.6 8.5 86.4
IHH  71.1 73 9.7 959 9.3100 100 94.4 933100 95.9 95.2 = 955 955100 98.1 94.2 %.6 8.9 9.8 8.2 % 86.9
I2H 722 737 952 %44 952 95.2 9.2 93 93.3 952 952 952 95.2 xx 100 955 959 952 M5 & 949 8§.7 9.1 8.7
BH 722 737 952 %44 952 95.2 952 93 93.3 95.2 952 95.2 952100  xx 955 959 95.2 M5 & M9 8.7 9.1 8.7
4H 7.1 73 9.7 959 9.3 100 100 94.4 933100 959 952100 952 95.2 xxx 981 M2 9.6 82.9 9B.8 8.2 N 86.9
ISH 70.7 74.1 97.8 97 97.4 9%.7 %.7 95.6 H.8 %.7 9%.7 9%.7 9.7 952 952 96.7 = 942 97.6 8.6 9.9 8.9 N 8.9
I6H 75.6 737 9.7 0 9.7 2.2 2.2 8.5 8.9 RN.2 915 9.7 22 93 93 9022 N2 = N9 & 95 g4 R 88
I7TH  70.7 733 97.8 97 9.1 959 959 95.6 HM.8 959 9.7 9.7 95.9 M.8 M8 9.9 97 9.1 = 8.4 9R.7 8.6 8.6 8.9
18H 8.9 84.8 78.1 77 789 748 748 152 744 748 T1 WS TA8 T 7T 48 T4 TI4 T4 wex 841 833 82.1 83.7
I9H 719 72.6 91.1 9.4 91.5 9.7 9.7 8.5 87.8 9.7 8.3 9.7 9.7 9.1 9.1 9.7 9.7 9.4 9.7 7.7 *x* 8.4 90.9 8.1
20H 77 76.7 8.5 T71.4 78.1 789 789 75.6 75.6 78.9 715.2 759 W9 T77.4 T1.4 789 159 T 5.6 752 71 ¢ 86.7 8§7.2
2IH 7.1 737 833 8.6 8 8.2 8.2 8.9 8 8.2 8.7 84.1 8.2 8.2 8.2 8.2 8.7 8.9 8.3 7.7 88 T6.7 xxx 86.8
2H 744 77 789 77.8 8 8.1 8.1 76.3 78.1 8.1 79.6 80.7 8.1 8.1 8.1 8.1 8 8.1 79.6 75.2 8.5 75.9 T8.1
BH 737 77 5.6 744 75.6 74.8 748 752 763 74.8 759 71 4.8 8.1 8.1 748 76.3 76.7 76.7 73 4.1 15.6 7.4 84.4

81.4
85.1
85.4
85.1
85.2
85.5
85.4
85.3
85.6
85.7
84.9
85.3
85.5
86.2
86.2
85.5
85.8

Homology of HN gene top  Homology of HN gene of 5'-terminus first 270bp bottom .
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glycoproteins and its significance for the virulence of Newcastle

Newcastle disease virus heredity mutation and correlation of HN and F gene

QIN Zhuo-ming' 2 MA Bao-chen! HE Ye-feng> WANG You-ling> CUI Zhi-zhong'*

!'College of Animal Science and Technology Shandong Agriculture University Tai‘an 271018 China
% Institute of Poutry Science Shandong Academy of Agricultural Science Jinan 250100 China

Abstract Prevailed Newcastle disease virus isolates were collected during 1999-2005 in China. These isolates were purified by CEF
plaque assay and replicated in SPF embryos. The fusion protein  F gene and hemagglutinin-neuraminidase  HN gene of these
isolated viruses were cloned and sequenced. Some of the F gene and HN gene sequences from GenBank were also used in this
study. The homologies of nucleotide and amino acids were compared and correlations were analyzed by SPSS8.0 software among
different length sequences of the F gene or HN gene. The nucleotide homologies and correlation among the F gene and HN gene
were also analyzed. The results indicated there are good correlation among different length sequences of the F gene or HN gene and
the F genome or HN genome r=0.973 . There was also good correlations among different length amino acids of NDV F protein or
HN protein 0.911<r<0.968 .But there was only a less correlation between the whole F gene and HN gene r =0.312 . The
heredity mutation of HN genes had the character of geographical areas. The sequences of HN gene in Chinese isolates had an identity
of more than 97% . But there was only 79.2% ~ 80.7% in HN nucleotide homology among the Chinese isolates and La Sota
vaccine .
Keywords Newcastle disease virus F gene HN gene Homology Heredity mutation Correlation
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