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Abstract: [Objective) To scientifically control and prevent Newcastle disease (ND), this study re-

searched the molecular evolution characteristics of Phosphoprotein (P) gene of Newcastle disease viruses

(NDV). [Method]) The nucleotide sequences and deduced amino acid sequences were analyzed for P gene of
thirteen field isolates of NDV during 1997-2007 in China. The P gene sequences of fifteen NDV reference
strains in GenBank were also used in this study. [Result] The nucleotide and amino acid homology of Chi-
nese field NDV strains was 93. 9%-99. 8% and 93. 4%-99. 2% respectively,but 82. 2%-87. 7% and 81. 3 %-
83. 8% compared with LaSota,Clone30 and F48E9,and 82. 1%-90. 2% and 81.1%-90. 7% to forcign NDV

strains. The unique residues in the amino acid sequence were found in the Chinese isolates. Synonymous nu-

cleotide substitutions were more than non-synonymous substitutions. [Conclusion] There was the nearest

distance ,compared with the LLaSota,Clone30 and F48E9, and the character of geographical areas among Chinese

NDV isolates. The evolution of NDV P gene underwent purifying selection.
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Fig. 1

Agarose electrophoresis of RT-PCR products of P gene from thirteen NDV isolates

M. 2000bp DNA Marker;1. Jlan/2/04;2. Lchen/4/03;3. Lye/2/0334. Lchen/2/0035. Qdao/1/02;6. Ytan/1/01;7. Qdao/2/02;8. Wian/1/97;
9. Tan/1/06310. Wfan/2/00;11. Duck/1/05;12. Lye/1/07;13. Lye/2/07
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Table 1 Homologous comparison of nucleotide sequences and deduced amino acids sequences
of P gene from different strains %
BERR . .
Strain lasota/u  Us93  Hert33 Rus/01  Us71 Ire/67 Aus99 Aus/02 Clone30 lasotaC F48E9 7J01  WF1/97 TA1/06
Lastou % % x 81.6 87.5 83.1 84.5 90. 2 88. 4 88.1 99.7 99. 8 87.1 82.6 82.6 82.2
Us93 78.8 % % % 85.3 84.8 93.0 82.7 81.3 81.1 81.5 81.6 83.4 84.9 84.0 84.4
Hert33 89.1 81.8 * % % 86. 6 89. 6 89.5 87.1 86.9 87.5 87.5 90. 7 87.1 87.3 86. 6
Rus/01 81.1 80. 6 86. 1 * % % 87.4 83.9 83.1 82.7 83.0 83.1 83.4 88. 6 88. 2 88.5
Us/71 83.3 90.7 87.4 83.1 * % % 85.5 83.9 83.4 84.4 84.5 86. 1 88.5 87.5 88.0
Ire/67 91.2 79.0 90. 2 83.1 83.1 * % % 92.7 92.3 90. 2 90. 2 90. 2 84.3 83.8 83.5
Aus/99  89.9 77.3 88.9 81.6 81.8 92.4 * % % 99.2 88. 3 88.4 87.5 83.2 82.7 82.7
Aus/02  89.1 76.5 88.1 80. 8 81.3 91.7 98.5 * % % 88. 0 88.1 87.2 82.7 82.4 82.2
Clone30  99.0 78.5 88.9 80. 8 83.1 90.9 89. 6 88.9 * % % 99.7 87.0 82.5 82.5 82.2
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S%f‘fn lasota/u  Us93  Hert33 Rus/01  Us71 Ire/67 Aus99 Aus/02 Clone30 lasotaC F48E9 ZJ01  WF1/97 TA1/06
LasotaC ~ 99.5 79.0 89.4 81.3 83.6 91.4 90. 2 89.4 99. 2 * % % 87.1 82.6 82.6 82.2
F48E9 87.6 79.5 89.4 81.1 82.6 90. 2 87.1 86. 4 87.4 87.9 * % % 85.0 85.4 84.5
ZJo1 82.1 81.8 87.4 85. 6 86.1 83.3 81.3 80. 8 81.8 82.3 82.8 * % % 97.8 97.0
WF1/97 82.3 81.8 87.9 86. 6 86. 6 83.3 81.8 81.3 82.1 82.6 83.3 97.2 * % % 97.1
TA1/06 81.8 81.6 87.9 86. 1 86. 6 82.8 82.1 81.6 81.6 82.1 83.3 95.7 97.2 * X %
WE2/00 82.1 82.8 87.4 86. 4 86.4 83.1 82.3 81.8 81.8 82.3 83.3 96. 0 97.0 95.5
DU1/05 81.6 81.3 87.6 86. 1 86. 4 82.6 82.3 81.8 81.3 81. 8 83.1 95.7 97.2 99. 2
LY1/07 82.1 82.6 87.4 86.1 86. 4 83.1 81.6 81.1 81.8 82.3 83.1 96 97.0 95.5
JL2/04  81.8 81.6 87.6 86. 4 86. 4 83.3 81.8 81.3 81.6 82.1 83.3 97.0 98.5 97.0
LC2/04 82.8 82.8 88. 4 86.9 87.1 83.8 82.3 81.8 82.6 83.1 83.8 97.0 98.5 97.0
LC4/05 81.8 83.6 87.9 86. 6 86.9 82.8 81.3 80. 8 81.6 82.1 82.8 94.9 94.9 93.9
LC2/00 81.8 82.1 86. 4 85.6 85.9 82.3 81.1 80.6 81.6 82.1 83.3 94.9 96.0 94. 4
QD1/02 82.3 83.1 88. 4 87.1 87.6 83.8 81.8 81.3 82.1 82.6 83.6 96. 5 97.5 96.5
YT1/01 81.8 82.6 87.9 86. 6 87.1 83.3 81.3 80. 8 81.6 82.1 83.1 96. 0 97.0 96.0
QD2/02  82.1 82.1 86. 4 86. 6 86. 6 83.3 81.1 80. 6 81.8 82.3 83.1 94. 4 95.2 94. 4
LY2/07 82.1 82.6 87.4 85.9 86. 4 83.1 81.6 81.1 81.8 82.3 83.1 96. 0 97.0 95.5
GX5/00 88.1 81.1 90. 4 82.8 85. 6 90. 7 88.4 87.9 87.9 88.4 89. 6 83.1 84.1 83.8
GX8/02 82.3 82.3 87.6 86.1 86. 1 83.3 81.8 81.6 82.1 82.6 83.3 96. 2 97.2 95.7
GX10/03 81.8 82.1 87.4 86. 6 86. 6 82.8 81.3 80.8 81.6 82.1 83.1 96.5 97.5 96.0

Strain  WF2/00 DU1/05 LY1/07 JL2/04 1.C2/04 1.C04/03 L.C2/00 QD1/02 YT1/01 QD2/02 LY2/07 GX5/00 GX8/02 GX10/03
Lastou 83.2 82.3 82.3 82.6 82.7 83.1 83.6 83.2 83. 1 82.5 82.3 87.7 83.2 82.7
Us93 85. 6 84. 3 85.1 84.7 85.0 85.7 85.5 86. 4 86. 2 85.4 85.1 84.1 85.4 85.3
Hert33 87.3 86. 7 87.0 87.2 87.4 87.5 87.2 87.7 87.5 87.0 87.0 90. 1 87.4 87.0
Rus/01 89. 1 88. 6 88.1 88.9 89.0 89. 4 88.9 90. 2 90.0 89. 2 88.1 84. 0 88. 2 88. 4
Us/71  88.8 87.9 88.5 88.2 88.5 89.1 88.0 89.7 89.6 88.7 88.5 87.2 88.5 88.3
Ire/67 84.4 83.6 83.9 84.2 84.1 83.9 84.4 84. 6 84.4 84.0 83.9 89.7 84.7 84.3
Aus/99  83.6 82.9 82.8 83.2 83.2 82.6 83.4 83.4 83.2 82.5 82.8 87.4 83.8 83.3
Aus/02  83.2 82.5 82.4 82.7 82.8 82.2 83.2 83.0 82.8 82.1 82.4 87.0 83.4 82.9
Clone30  83.1 82.2 82.2 82.5 82.6 83.0 83.5 83.2 83.0 82.4 82.2 87.6 83.2 82.7
LasotaC  83.2 82.3 82.3 82.6 82.7 83.2 83.6 83.2 83.1 82.5 82.3 87.7 83.2 82.7
F48E9 85.0 84.4 84.3 85.2 84.9 84.2 85.1 85.4 85.2 84. 6 84.3 91.4 85.2 84.7
YA[O 97.3 97.1 96. 9 98. 6 98.4 95.2 95.9 97.1 96. 9 95.0 96.9 84.4 97.6 97.5
WF1/97 96.5 97.2 96.0 98. 6 98. 2 94. 2 95.5 96. 2 96.0 94.0 96.0 84.1 97.0 96. 8
TA1/06  96.0 99. 7 95.6 97.7 97.4 93.9 94.9 95.9 95.7 93.7 95. 6 84.0 96. 1 96.1
WE2/00 % x % 96. 0 96. 7 97.4 97. 4 96.0 97.1 97.9 97.7 95. 8 96. 7 84. 6 97.1 97.0
DU1/05 95.5 * % % 95.7 97.8 97.5 93.9 94.9 96.0 95.8 93.8 95.7 84.1 96. 2 96. 2
LY1/07 97.5 95.5 * % % 96. 8 97.0 94.3 95.3 96.5 96. 3 94.1 99. 8 84.3 96. 7 96.5
JL2/04 96.7 97.0 96. 7 * % * 99.0 95.1 96. 2 97.1 97.0 94.9 96. 8 84. 6 97.6 97.6
LC2/04 97.2 97.0 97.2 98. 2 * % % 94.9 96. 1 97.0 96. 8 94. 8 97.0 84.5 97.8 97.6
LC4/05 95.2 93.9 94.9 94,7 94.9 * % % 94. 4 96. 5 96. 3 95.6 94.3 84.1 94,4 94.5
LC2/00 96. 2 94.4 96. 2 96. 0 96. 2 93.9 * X % 96.5 96. 3 94. 2 95.3 85.1 95.9 95.7
QD1/02  97.2 96.5 97.7 97.2 97.2 96. 2 96. 2 * % % 99. 8 96. 3 96.5 84. 8 96. 7 96.5
YT1/01  96.7 96. 0 97.2 96.7 96. 7 95.7 95.7 99. 2 * % % 96. 1 96. 3 84.7 96.5 96. 4
QD2/02  94.7 94. 4 94,4 94,7 94.7 94.7 93.4 95.7 95.2 * % % 94.1 84.7 94.5 94.4
LY2/07 97.5 95.5 99. 2 96. 7 97.2 94.9 96. 2 97.7 97.2 94.4 * % % 84.3 96. 7 96.5
GX5/00 83.3 83.6 83.3 84.1 84. 3 82.8 83.6 84. 6 84.1 83.1 83.3 * % % 84.9 84. 4
GX8/02 97.0 95.7 97.0 97.0 97.7 94.7 96. 0 97.0 96.5 94. 4 97.0 84.1 * % % 98.0
GX10/03 96,7 96. 0 96. 7 97.2 97.2 94.7 96. 0 97.2 96. 7 94. 7 96. 7 83.6 97.0 * % %

T AT LA S A R 0 R VR L 22 TR 4y AR R 1 DR
Note : Homologous rates of nucleotide sequence were presented in the upper triangle of the table ,and the homologous rate of deduced amino

acid in the lower triangle of the table.
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Fig. 2 Phylogenetic analysis based on predicted amino acid sequence of P protein genes of NDV strains
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Fig. 3 Sliding window analysis of the ratio on nonsynonymous to synonymous base substitutions in the
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