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0.35~0.88, 1716bp, 571 GenBank
, La Sota ( 1)
2.2 RT-PCR#F &EEHE F , 13 NDV
13 NDV F 9 VI(69.2%); 2 11 (15.4%); 2
ORF 1662bp, 553 ; HN ORF IX(15.4%), 1
1
Table 1 Properties of Newcastle disease virus strains
Strains Abbreviation ICPI F Accession no. HN Accession no. F Genotype
Chicken/USA/lasota/46 La 0.40 AF077767 AF077767 Il
Clone30 Clone 0.00 AF098289 AF098289 Il
Fowl/F48E9/46 FusEo 1.91 AY997298 AY997298 IX
Broiler/Shandong/Jlan/04 WHZ03 1.94 DQ227244 DQ228924 VI
Broiler/Tianjin/TJ03/03 TJO3 1.75 DQ228925 DQ228925 IX
Chicken/Shandong/SDD/01 SDDO1 2.00 DQ227247 DQ234591 VI
Broiler/Shandong/SGM/01 SGMO1 1.78 DQ227248 DQ234592 Jull
Penguin/Beijing/QE01/99 QEO01 1.81 DQ227250 DQ234580 Il
Broiler/Shandong/SL/03 SL03 1.94 DQ228922 DQ234579 VI
Chicken/Shandong/SSX/03 SSX03 1.95 DQ234581 DQ234581 VI
Layer/Shandong/SF/02 SF02 1.81 DQ234582 DQ234582 VI
Broiler/Shandong/SKY/03 SKY03 1.89 DQ227251 DQ234583 Jull
Chicken/Shandong/SRZ/03 SRZ03 1.90 DQ234584 DQ234584 Il
Broiler/Shandong/SBD/02 SBD02 1.70 DQ227252 DQ234586 IX
Broiler/Shandong/SPY/03 SPY03 1.92 DQ227253 DQ234587 VI
Broiler/Shandong/SWS/03 SWS03 1.91 DQ227254 DQ234588 VI
2 NDV

Table 2 Results of embryo neutralization assays among different NDV strains

La* Clone Fy&Eo TJO3 SGMO1 SDDOI SRZ03 SKYO03 SL03 WHZ03 SF02 SSX03 QEO01 SPY03 SWS03 SBD02

La** 427 129 80 189 129 153 20 38 32 80 363 81 108 38 25 50
Clone 589 204 204 204 165 610 20 32 32 200 813 81 132 38 22 108
FiEy 407 50 129 513 153 108 12 432 20 188 131 129 150 32 81 129
TJO3 129 108 26 513 631 610 28 32 32 152 50 91 98 38 25 96
SGMO1 321 100 20 257 420 324 81 129 31 408 153 39 108 32 32 108
SDDO1 129 38 20 324 776 771 108 425 32 200 105 81 153 32 151 124
SRZ03 118 38 27 420 432 645 108 38 20 80 204 38 108 49 129 108

SKY03 363 108 32 139 432 447 32 363 27 517 561 50 129 38 102 513
SLO3 128 129 32 257 363 140 81 142 50 128 527 50 432 108 33 100
WHZz02 132 32 27 153 321 776 64 209 18 612 324 27 108 32 41 77
SF02 118 20 32 512 432 776 81 421 27 324 659 39 129 105 77 324
SSX03 100 38 129 475 813 432 28 145 22 324 561 129 432 129 28 324
QEO01 102 96 129 512 432 601 32 81 32 200 525 50 407 102 162 324
SPY03 513 50 204 513 513 512 28 153 20 152 513 109 324 204 178 513
SWS03 42 50 32 501 363 94 52 87 20 124 305 54 29 63 102 129
SBD02 128 50 27 32 153 363 20 204 16 324 204 20 32 16 36 324

*Anti-serum against; **NDV strains.
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Fig.1 Phylogenetic tree based on nt 47-420 fragment of the F gene of NDV isolates and reference strains. The number at each branch
points is the percentage supported by bootstrap with 500 repetitions. Bar, 0.01 sequence divergence. Sequences accession numbers in
GenBank are in brackets.
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3 NDV
Table 3 Indexes of embryo neutralization assays among different NDV strains

La Clone F4Eo TJO3 SGMO1I SDDO1 SRZ03 SKY03 SL03 WHZ03 SF02 SSX03 QEO01 SPY03 SWS03 SBDO02

La *
Clone 0.93 *
FiEo 077  0.62 *
TJIO3 033 046 045 *
SGMO1l 048 0.44 0.24 0.87 *

SDDO01 0.24 038 0.15 0.71 0.88 *
SRZ03 0.23 0.19 0.15 0.46 0.88 0.91 *
SKY03 030 0.22 0.54 0.15 0.60 0.82  0.18 *

SL03 0.44 0.64 031 0.57 0.73 034  0.55 0.46 *
WHZ02 0.20 0.23 0.25 027 0.71 0.57  0.28 0.70 0.27 *
SF02  0.39 035 022 028 0.49 040 048 0.99 0.66 0.51 *
SSX03 038 0.34 1.00 0.81 0.76 0.59  0.28 0.39 0.41 0.33 0.51 *
QEOl 0.25 0.39 0.61 049 0.52 0.54  0.28 0.27 0.82 0.29 0.50 0.64 *
SPY03 047 021 050 043 044 032 025 0.28 0.46 0.20 0.63 0.73 0.63 *

SWS03 0.50 0.23 044 0.49 0.52 0.42 0.78 0.49 0.36 0.29 0.59 0.34 0.34 0.73 *
SBD02 0.22 0.29 0.29 0.14 0.35 0.42 0.25 0.94 0.31 0.35 0.56 ~ 0.39 0.28 0.35 0.37 *
23 FREREREREE)F B 94.6%~99.3%(95.5%~99.6%); 2 IX
16 NDV F ( ) F4sEo 98.9%~99.6%(98.7%~
4 2 II LaSota 99.35%) )

( ) ,  88.6%~99.9% (93.1 LaSota VI , ( )

~100%); 9 VI 82.7%~84.15%(88.1%~88.8%)
4 NDV F

Table 4 Comparison of F genes among different NDV strains in nucleotides/amino acids

La Clone FyiEo  TJO3 SGMO1 SDDO!l SRZ03 SKYO03 SL03 WHZ03 SF02 SSX03 QEOl SPY03 SWS03 SBD02

La * 99.9  88.6 89.0 83.1 82.8 88.6 82.7 827 83.4 83.6 84.1 99.5 83.3 83.7 88.7
Clone  99.6 * 88.7 89.1 83.2 829  88.6 829 829 83.5 83.8 84.1 99.5 83.4 83.8 88.8
FsEo  91.7 91.9 * 99.6 85.5 85.3 86.6 854  85.6 86.2 86.1 86.1 88.1 86.2 86.3 989
TJO3 922 924 993 * 85.7 854  86.8 85.6 858 86.4 86.3 86.3 88.6  88.6 86.5 99.2

SGMO1 88.6 88.8  90.8 91.3 * 97.8 925 98.7 974 98.1 984  96.9 83.6 985 95.1  86.0
SDD0O1 88.4 88.6  90.8 91.3 97.7 * 92.4 97.4 993 98.0 97.1 96.9 833 97.2 946 858
SRZ03 93.1 93.0 912 91.3 92.8 935 * 922 924 93.4 925  94.0 88.4  92.8 91.5 864
SKY03 88.6 88.8  91.0 91.5 982 975 928 * 97.0 97.7 98.3 96.5 83.3 98.1 949 86.0
SL03  88.1 88.3 91 91.5 97.3 99.1 93.1 97.1 * 98.1 97.2  96.9 82.7 978 949 854
WHZ02 88.8 89.0 915 92.1 98.0 98.7 942 98.0 98.4 * 98.1 98.6 83.2  98.1 95.8 86.0
SF02  89.2 894 913 91.9 98.7 982 933 98.9  97.8 98.4 * 96.9 83.5 983 952 859
SSX03 88.8 88.6 912 91.7 96.6 973 942 96.6 97.1 98.4 96.9 * 839 97.1 94.6 859
QEO01  99.6 99.5 915 92.1 88.6 88.4  93.1 88.6  88.1 88.8 89.2  88.8 * 83.3 83.5 89.0
SPY03 88.8 89.0 915 92.1 98.0 973  93.0 971.8 917 97.7 984 964 88.8 * 952 86.0
SWS03  88.8 89.0  90.8 91.3 95.8 962 933 96.0  96.0 96.9 96.2 955 88.8 957 * 86.1
SBD02 92.4 92.6  98.7 99.3 91.5 91.5 915 91.7 912 922 92.1 91.5 922 917 91.3 *

The homologies of F gene are presented in the right-upper triangle, and the left is amino acids.
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24 HNEEZEREERERIERMEAZLE . 95.2%~99.8%(95.8%~100%),
5 NDV HN ( La Sota Clone30 FugE, ,
) :13  NDV 79.1%~84.3%(87.7%~90.0%),
(1997 ) ( ) HN
5 NDV HN ( )

Table 5 Comparison of HN genes among different NDV strains in nucleotides/amino acids

La Clone FyiEo TJO3 SGMOI SDD0O1 SRZ03 SKYO03 SL03  WHZ03 SFO2  SSX03 QEO1 SPY03 SWS03 SBD02

La * 99.7 873  80.1 79.8 79.1 80.0 79.9 80.1 80.2 80.1  79.7 79.2 80.7 799 80.7
Clone 99.3 * 87.6  80.2 80.0 79.2  80.1 80.0 80.2 803 80.2  79.8 79.3 80.8  80.0 80.8
FiEy  91.2 91.9 * 82.9 82.9 81.9 829 82.9 83.1 82.8 83.2 825 82.3 843 829 84.3
TJO3 883 89.0 89.8 * 98.0 97.3 994 98.3 98.3 98.3 99.1  98.1 98.1 954  98.1 95.4

SGMO1 87.6 88.3 89.1 98.4 * 98.8  97.6 974 996 97.6 98.1 97.4 97.3 954  99.8 95.4
SDDO1  87.7 884 893 988 99.6 * 96.9 96.7 99.0 969 97.3  96.6 96.5 946  99.1 94.6
SRZ03 87.7 88.4 893 989 97.7 98.1 * 98 97.9 98 98.8 978 97.7 953 977 95.3
SKY03 87.7 884 893 979 96.7 97.0 972 * 97.7  98.8 98.5  99.0 98.0 952 97.6 95.2
SL0O3  88.3 89.0 89.8 993 99.1 99.5  98.6 97.5 * 97.9 98.4 977 97.6 95.7  99.8 95.7
WHZ02 88.4 89.1 89.7  98.6 97.4 971.7 919 98.1 98.2 * 98.6  99.1 98.4 953 977 95.3
SF02  88.4 89.1 90 99.5 98.2 98.6  98.8 98.1 99.1 98.6 * 98.4 98.2 95.6 982 95.6
SSX03 87.9 88.6 89 91.7 96.5 96.8  97.0 98.4 974 982 97.9 * 98.6 949 975 94.9
QEO01 87.0 87.7 883 97.0 95.8 96.1 96.3 96.5 96.7 972 97.2 972 * 948 974 94.8
SPYO03 87.9 88.6  90.0 979 96.7 97.0 975 96.8 97.5 974 98.1  96.7 96.0 * 95.5 100.0
SWS03  87.7 88.4 893 988 99.6 100.0  98.1 97.0 99.5  97.7 98.6  96.8 96.1 97.0 * 95.5
SBD02 87.9 88.6  90.0 979 96.7 97.0 975 96.8 975 974 98.1  96.7 96.0 100.0 97.0 *

The homologies of HN gene are presented in the right-upper triangle of the table the left is amino acids.
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Fig.2 Phylogenetic tree based on deduced amino acid sequences (aa 1-571) of the HN gene of NDV isolates and reference strains. The number
at each branch points is the percentage supported by bootstrap with 500 repetitions. Bar, 0.01 sequence divergence. Sequences accession num-
bers in GenBank are in brackets.
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Correlation of the neutralization index in chicken embryo with the homolo-
gies of F and HN gene of different Newcastle-Disease isolates

Zhuoming Qin’, Huaiying Xu, Wenjun Ouyang, Youling Wang, Lili Wang,
Xiaoyuan Yuan, Leitao Tan

(Institute of Poultry Science, Shandong Academy of Agricultural Sciences, Jinan 250100, China)

Abstract: Thirteen prevailed Newcastle-disease viruses (NDV) isolated in China during 2001-2004 were purified by chick em-
bryo fibroblast (CEF) plaque assay and characterized pathotypically and genotypically. The biological tests showed that these
viruses were highly virulent. Sequence analysis based on the variable region (nucleotide 47-420) of the F gene indicated that of
the 13 NDV isolates 2 belonged to genotypell, 2 to genotype IX and 9 to genotype VI. Isolates with genotype VI shared
94.6%~99.3% nucleotide (nt) homology with the F gene, whereas for genotype Vll and La Sota was only 82.7%~84.1%. In addi-
tion, these NDV isolates all shared 95.2%~100% nt homology with the hemagglutinin-neuraminidase (HN) gene, whereas only
79.1%~84.3% compared these viruses with La Sota. The cross neutralization assays were done using positive serums in specific
pathogen free (SPF) chicken embryos respectively. Correlation of the neutralization index in chicken embryo with the homolo-
gies of F and HN gene of different NDV isolates were analyzed by SPSS8.0 software. The result showed that the neutralization
index was closely correlated with nt sequence (P<0.01, »=0.35) or deduced amino acid sequence (P<0.01, »=0.34) of the HN
gene, whereas weekly correlated (P<0.05, »=0.20 or 0.19) with the F gene, and non-correlated with 374 nt segment. This implied
that the genetic mutations of HN resulted in antigenic variations of these viruses and the search for new vaccines would be nec-

essary.

Keywords: Newcastle disease virus; F gene; HN gene; antigenicity; correlation
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