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A/chicken/Hebei/1/96 Ck/HB/1/96  A/chicken/Guang-
dong/97 Ck/GD/97  A/chicken/Hebei/2/98 Ck/HB/2/98  A/chicken/Shandong/98 Ck/SD/98
A/chicken/Henan/98 Ck/HN/98  A/chicken/Beijing/3/99 Ck/BJ/3/99  A/chicken/Beijing/1/00

Ck/BJ/1/00  A/chicken/Hebei/1/01 Ck/HB/1/01

1.2
RNA TRIzol Gibco/BRL Tag DNA
TaKaRa PCR QIAGEN dRhodamine Ter-
minator Cycle Sequencing Kit  Biosystems PCR Perkin Elmer
ABI Model 377 DNA Biosystems
1.3
GenBank HON2 NS Oligo4.0 PCR
SIGMA GENOSYS NSF  5'-GCAAAAG-
CAGGGTGACAAAAAC-3' NSR 5'-GAAACAAGGGTGTTTITATC-3' -25
~ -4 ATG A +1 840 ~ 860 886bp
NS1 NS2
1.4 RNA
2501 750pL TRIzol RNA
1.5 PCR
RNA 5uL Uni 12 5'-AGCAAAGCAGG-3"  20pmol/pL. 1pL
70°C Smin 5x buffer 4pL. DTT
0.1mol/L 2ul.  RNA 40U/pl. 0.5 pl. AMV 200U/pL. 1pl. ANTP
2.5mmol/L. 8L, 37°C 1h ¢DNA ¢DNA 2pL
10 x PCR buffer SpL 20pmol/pL. 1pL ANTP 2.5mmol/L. 4pL. Taq
DNA S5U/pL 0.25pL 32.75pL 50pL. PCR
96°C 30s 96°C 30s 53°C 1min 72°C 2min 30 72°C 3min PCR
QIAquick PCR
1.6 cDNA
PCR dRhodamine Terminator Cycle Sequenc-
ing Kit ABI Model 377 DNA
1.7
AutoAssembler DNASIS Genetyx
PHYLIP Internet
http //spiral. gene . nig. ac . jp/homology/ clustalw TreeView
2
2.1 8 HIN2 NS1
8  HON2 NSI1 654bn
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NS1 GenBank AY259215 AY259218

AY259219 AY259220 AY259221 AY259222 AY259224  AY259226
NS1 8
HON2 NS1 1 8
NS1 96.5% ~99.5% 94.5% ~98.6%
2001 Ck/HB/1/01 1996 Ck/BJ/1/95
97.9% 97.2% HON2 6 NS1
1 NSl %

Table 1  Homology comparison of nucleotide sequence and deduced amino acid sequence of NSlgenes %

Ck/HB/1/96  Ck/GD/97 ~ Ck/HB/2/98  Ck/SD/98  Ck/HN/98  Ck/BJ/3/99  Ck/BJ/1/00  Ck/HB/1/01

Ck/HB/1/96 97.2 96.3 95.4 96.8 98.6 97.2 97.2
Ck/GD/97 98.2 96.3 96.3 96.8 96.8 98.2 97.2
Ck/HB/2/98 97.2 96.9 96.3 98.6 95.9 95.0 98.2
Ck/SD/98 97.7 97.7 97.1 97.7 95.0 9.5 97.2
Ck/HN/98 97.4 97.1 99.2 97.6 96.3 95.0 98.6
Ck/BJ/3/99 99.5 98.0 97.1 97.6 97.2 98.6 96.8
Ck/BJ/1/00 98.6 98.9 96.5 97.2 96.6 9.1 95.4
Ck/HB/1/01 97.9 97.6 98.8 97.7 98.9 97.7 97.1

Down-left stands for nucleotide homology Up-right represents amino acid homology .

2.2 8 HON2 HI9N2 NS1
HON2
A/duck/Hong Kong/Y280/97-like o8
A/Hong Kong/1073/99 A/quail/Hong Kong/G1/97-like A/quail/Hong
Kong/G1/97 1 HON2
NS1 217 NS1 230
13 H5 H7
’ NS1
HON2
2.3
2 8 HON2 NS1
4 1 HON2 A
B 2 A/chicken/Beijing/1/94
3 HON2
NS1 A/quail/Hong Kong/G1/97 A/duck/Hone Kone/
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Dk/HK/Y280/97 1 MDSNTVSSFQVDCFLWHVRKRFADQELGDAPFLARLRRDQKSLRGRGSTLGLDIRTATHE 60
Qa/HK/G1/97 L e e it ittt Detietiii i it et R. 60
HK/1073/99 L i i i it i ittt et e e Dttt tiiiiitieeatinnanns R. 60
Ck/Kor/323/96 L i i i i e i i e R..... 0 PPN E...RA 60
Ck/Pak/2/99 L i i e, M...... D.v.vnn Heorrrrrninnennnenn S. 60
Ck/HB/1/96 1 i i it 2 SN Deteneiteeetteennnns K...R. 60
Ck/GD/97 L i i i it e i it i e e Deetieeiiiei it e iinannnens R. 60
Ck/HB/2/98 L i P it ittt i it e i st 0 60
Ck/SD/98 P Y 60
Ck/HN/98 R 0 60
Ck/BJ/3/99 L e i e i Reveennnn 5 PN K...RK 60
Ck/BJ/1/00 I e i i 2 2 P K...RK 60
Ck/HB/1/01 L i i i i it e, U 60
Dk/HK/Y280/97 61 GKHIVERILEEESDEALKMTIASVPAPRYLTDMTLEEMSRDWLMLIPKQKVTGSLCIRMD 120
Qa/HK/G1l/97 6l i e it e S Poo.onn 120
HK/1073/99% L - P P...... 120
Ck/Kor/323/96 6l .0 . i G..... SSiiiteiinnannnn F..M..... A..... K.. 120
Ck/Pak/2/99 Bl sieiiiiecccacactttoteancannnnnnn 120
Ck/HB/1/96 S 120
Ck/GD/97 Bl it iieet it et iaa st e ataesene st ssesaennansas 120
Ck/HB/2/98 Bl tiiiiiiiiiie ettt caeaeseann Aceae P 120
Ck/SD/98 Bl iiiiiiiciesateaet ettt detccesessattsttteanaeesersctessossass K.. 120
Ck/HN/98 Bl i e e iR asaRREEAsEEsEErEEszAasaaaaaaasssss 120
Ck/BJ/3/99 1 Sittenrtecrtteccscccosaonsaassssnnes 120
Ck/BJ/1/00 Bl it i et P 120
Ck/HB/1/01 Lo Geevrofa e Y2 .... 120
Dk/HK/Y280/97 121 QAIVDKNITLKANFSVIFNRLEALILLRAFTDEGAIVGEISPLPSLPGHTDEDVKNAIGI 180
Qa/HK/G1/97 (e PP P L N Y v 180
HK/1073/99 121 VMG . TeT.euineennavnansonnonanceesslde . icerennnnns- v 180
Ck/Kor/323/96 121 L0 MNL o e i Teviennn. I g v 180
Ck/Pak/2/99 121 ... Me. o I 1 ) T 0 Eiveuvnnn A 180
Ck/HB/1/96 T R T T O v 180
Ck/GD/97 A . e S v 180
Ck/HB/2/98 121 ..., . - T 5 180
Ck/S8D/98 I Ne o st NN Db eerccccncnnns Leeriniinnannns Noooooao., 180
Ck/HN/98 121 ..., F S O R T L T T T s L e et ittt e e 180
Ck/BJ/3/99 121 ...... T ee tie e entessenecesooeeoanscacsacansacssessasnns \% 180
Ck/BJ/1/00 7 0 TP T Y v 180
Ck/HB/1/01 121 .\ N\ e e tiiitiatsaneeaooaaanecoacesecasasossnnsennsannnas 180
Dk/HK/Y280/97 181 LIGGFEWNDNTVRVSETLQRFAWRSSDEDGRPPLSPKEKREMERTIEPEV 230
Qa/HK/G1/97 B T...... N..S..P..Q..KV........ 230
HK/1073/9% O Tevernn N..S..P..Q..KV........ 230
Ck/Kor/323/96 181 ....L...... I N...S.S.P..Q..K.A.S..5.. 230
Ck/pak/2/99 B TR..N..N..S..P..Q.WK......... 230
Ck/HB/1/96 L ettt 217
Ck/GD/97 - 1 P..-——————————- 217
Ck/HB/2/98 S Sttt 217
Ck/8D/98 I ettt 217
Ck/HN/98 S ittt 217
Ck/BJ/3/99 - 1 T sttt 217
Ck/BJ/1/00 R P..———— 217
Ck/HB/1/01 e ettt 217
1 NS1 cDNA

Fig.1 Comparison of amino acid sequences of NSI gene among China HON2 influenza viruses
and published sequence of H9 subtype

Dot indicates residues identical to Dk/HK/Y280/97 virus Dash stands for the deletion of amino acid residue.

Y280/97 ! NS1 A/
duck/Hong Kong/Y280/97 A/quail/Hong Kong/G1/97
4
HON2
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—— Qu/Ark/1/93
Ty/CA/189/66
Mal/Alb/827/78
Gs/GD/1/96 B allele
{GS/GD/3/97
k/Hok/13/00
Dk/Hok/26/99
Ck/Kor/323/96
CK/Kor/006/96
DK/HK/Y439/97
~ CK/HK/258/97
WHK/G1/97
HK/156/97
HK/1073/99
— Ck/Pak/2/99
CK/BI/1/94
— Dk/HK/Y280/97
CK/HK/GO/97 Aallele
0.1 L CK/HK/G23/97
2 NS1

Fig.2  Phylogenetic tree of NSI genes of influenza viruses
Abbreviations Kor Korea Ark Arkansas CA California Alb Albert Hok Hokkaido HK Hong Kong
Qa Quail Dk Duck Ty Turkey Mal Mallard Pg Pigeon Gs Goose Ck Chicken.

1992 HON2
5
HON2
1996 ~ 2001 8  HON2 NS1
96.5% ~99.5% 94.5% ~ 98.6%
HON2
A

B
© RERIFRME DM RFATIBS HEES http://journals. im. ac. cn




552 43
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Sequence Analysis of NS1 Gene of Some HON2 Subtype Influenza Viruses
Isolated from Chickens in China

Liu Jinhua"  Shi Weimin  Wu Qingmin  Guo Yupu
College of Veterinary Medicine China Agricultural University — Beijing 100094  China

Abstract The nonstructural protein NS1 genes of eight HON2 subtype influenza virus strains iso-
lated from diseased chickens on different farms during 1996 ~ 2001 were amplified and sequenced.
The nucleotide and deduced amino acid sequences of NSI1 genes of these isolates were compared.
The results showed that the homologies of nucleotide and amino acid of the isolates were 96.5% ~
99.5% and 94.5 ~98.6% respectively. These indicated that NS1 genes of HON2 influenza virus-
es isolated in China were well conserved. Comparison of the amino acid sequences of NSI genes of
these isolates with those of HON2 viruses isolated in Hong Kong of China Korea and Pakistan dem-
onstrated that nonstructural NS1 = proteins of the eight strains had a deletion of 13 amino acid resi-
dues at the carboxy terminus. Phylogenetic analyses showed NS1 genes of these isolates belonged to
the same lineage and derived from an early chicken H9 virus isolated in 1994. The NS1 genes of the
eight isolates belong to different sublineages from those of the HON2 viruses isolated in Hong Kong
Korea and Pakistan suggesting that the geographical distribution plays a significant role in the evo-
lution of the HON2 subtype influenza viruses.

Key words Avian influenza virus H9N2 subtype Nonstructural protein gene Sequence analyses
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