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1.1.2 Expand High Fidelity PCR System NCBI H5N1 ALV
dNTPs 10mmol/L.  Agrose Gel DNA Extraction Kit 2 PB2 1 PB1 PA
Roche MLV-L 10U/pL RNA 1100 ~ 1126 1090 ~ 1113
RNasin ~ 40U/L Promega 1046 ~ 1068 3 PB2 PB1
PCR2.1" -T vector Invitrogen UNIQ-10 PA ¢ PB2 PBl  PA
RNA T4 Tag PCR 6 1.6 ~1.9 kb
Sangon RNA 3’ 5'-
1.2 AGUAGAAACAAGG NNN UUUUU NNN CC
4 uGcuuuuGcus’ 8 12
HA NA NP ‘11 PCR 12
MP NS Sangon 1
1.7kb 1.4kb 1.5kb 1.0kb  0.9kb
1 A/D/SD/04
Table 1 The primers of RT-PCR for full fragments of A/D/SD/04
Name of the primers Primer sequence Fragment/bp
Bm-PB2-1 5'- TATTGGTCTCAGGGAGCGAAAGCAGGTC-3’ 1900
PR PB2-m-2 5'-GGGGCTGTGCAAATGGTA -3’
Bm-PB2-2 5'-ATATGGTCTCGTATTAGTAGAAACAAGGTCGTTT -3’ 1600
PB2-m-1 5'- CCAGGCGGAGAAGTGAGAAA -3’
Bm -PB1-1 5'- TATTGGTCTCAGGGAGCGAAAGCAGGCA-3’ 1700
PBI PB1-M-2 5'- TGGCATCGGTAGGTGTATCTG -3’
Bm -PB1-2 5'- ATATGGTCTCGTATTAGTAGAAACAAGGCATTT-3’ 1600
PB1-M-1 5'- AAGATGCTGAAAGGGGAAAAT-3’
Bm -PA-1 5'- TATTGGTCTCAGGGAGCGAAAGCAGGTAC-3’ 1400
PA PA-M-2 5'- TCTCTGCAATGGGATACTTC -3’
Bm -PA-2 5'-ATATGGTCTCGTATTAGTAGAAACAAGGTACTT-3' 1500
PA-M-1 5'- AGAGCCTATGTGGATGGA-3’
HA Bm -HA-1 5'- TATTGGTCTCAGGGAGCGAAAGCAGGGG -3’ 1780
Bm -HA-2 5'-ATATGGTCTCGTATTAGTAGAAACAAGGGTGTTTT -3’
NP Bm -NP-1 5'-TATTGGTCTCAGGGAGCGAAAGCAGGGTA -3’ 1650
Bm -NP-2 5'- ATATGGTCTCGTATTAGTAGAAACAAGGGTATTTTIT -3’
NA Bm -NA-1 5'- TATTGGTCTCAGGGAGCGAAAGCAGGAGT -3’ 1400
Bm -NA-2 5'- ATATGGTCTCGTATTAGTAGAAACAAGGAGTTTTTT -3’
MP Bm -M-1 5'- TATTGGTCTCAGGGAGCGAAAGCAGGTAG -3’ 1100
Bm -M-2 5'- ATATGGTCTCGTATT AGTAGAAACAAGGTAGTTTTT-3'
NS Bm -NS-1 5'- TATTGGTCTCAGGGAGCGAAAGCAGGGTG -3’ 900
) Bm -NS-2 5'- ATATGGTCTCGTATTAGTAGAAACAAGGGTGTITTT -3’
12bp primer 5'- AGCGAAAGCAGG -3’
1.3 RNA High Fidelity DNA 1pL 94C
Sangon UNIQ-10 RNA 3min 94°C 20s 58°C 30s 72°C 7min 30 72°C
RNA 10min
1.4 RT-PCR 1.5 PCR
RT-PCR 33uL RNA PCR
10pL. buffer - 2.5pL dNTP 10mmol/L 1.5pL Agrose Gel DNA Extraction Kit PCR2.1" -T
50pmol/L. 12 2ul, vector DH5a
MLV-L 1pL. RNasin 37C 1h 75°C X-Gal + IPTG + Amp LB
15min 1pL PCR
PCR 10 x buffer 5pL. 10mmol/L. ANTP 1pL PCR 3-~5

1pL 1pL

40pL. Expand
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DNASTAR 4.0 Editseq
Clustal V method A/D/SD/04 8
18 NCBI AIV 16 H5N1 2
HON2
2
11 HA NA NP MP NS
PB2 BP1 PA PCR T PCR
A/D/SD/04
NCBI NA  AY845190 HA

AY845191 PB2 PBI PA NP MP NS
AY856861 ~ AY856866
2.1 PCR
100 2ul,
PCR
12 11

vector

PCR2.1" -T

M 1 2 3 4 5 6 M bp

—3530
—2017/1904
— 1587

1375

1 PB2 PB1 PA
Fig.1 The results of amplifying of PB2 PBI and PA gene
M. Lambda DNA/Hindlll + EcoR | markers 1.PB1-1 1700bp 2.PBI1-
2 1600bp 3.PA-1 1400bp  4.PA-2 1500bp 5.PB2-1 1900bp
6.PB2-2 1600bp .

M 1 2 3 4 5 M

bp

—2000
— 1500
1031
—900
800

2 HA NA NP NS M
Fig.2 The results of amplifying of HA' NA NP M and NS gene

M. MassRuler™DNA Ladder 1.HA 1780bp 2.NP 1650bp 3 NA

1400bp  4.M 1100bp  5.NS 890bp .

2.2
2.2.1
PB2 2341
28 ~ 2307 760
AV PB2
BJ94 G1 A/HK/483

2 Polymerase basic protein 2
base pare bp
A/D/SD/04 18
85% ~99.5%
A/HK/486

85% ~ 92.1% 14
93.2% 2
95.9% ~99% AV PB2

H5N1

18 ALV
AY/ 01 A/DK/FJ/02

3-A A/D/SD/04  A/DK/
A/GE/02 99 %

A/G/GD/96 BJ94 HON2
H5N1
97 A/C/483

2000 ~ 2004
G1/97
A/C/486

2.2.2 1
PBI 2341bp
18 ALV
99.3% 2 PBI
96.8% ~ 99.7%
PBI 5 3-B
A/D/SD/04  A/D/AY/O1 A/D/FJ/02  A/GFO2
99% A/D/FJ/00
3 AIG/

Polymerase basic protein
25 ~ 2298 758
90.5% ~

GD/96 5
2000 ~ 2002 A/D/FJ/01
4 2004 Gl
1997 H5NI1
BJ94
2.2.3 PA
2175 17

2233bp 25 ~
A/D/SD/O4 18 AIV
90.8% ~99.5%
96.1% ~ 99.3% PA
3-C
2000 ~ 2004 2004
A/GIGD/96 A/D/SD/04
A/D/AY/O01 A/D/FJ/02 A/D/GX/02  A/GH02
99.1% ~99.5%
Gl 97 BJ94 18
AIV 87.5% ~91.1%

2.2.4 NP
1542 399

1565bp 46 ~
A/DISD/O4 NP
2004
96% 3-D
94
G1/97 97

AlG
O

S/GN/96
ERFR

BRI S 4I858  http://journals. im. ac. cn

)

@



2005 Vol.45 No.5 H5N1 A/duck/Shandong/093/2004 693
A/D/FI/01 A/C/HK/01 A/C/HK/01
A/D/GD/02 B A/DIGA/01 o A/D/GD/01
A/CHK//O1 A/D/GD/00 A/D/FJ/01
A/D/GD/01 A/G/GD/96 A/D/GD/02
A/C/VN/O4 A/DIGX/02 AIC/VN/O4
A/Q/TL/2004 A/C/VN/04 A/Q/TL/0A
A/C/TL/04 A/QITL/04 AJC/IN/OA
A/D/FJ/00 A/D/GD/02 A/D/GD/00
A/D/AY/01 A/D/FI/01 E A/G/GD/96
AJGF/02 AJC/TN/04 A/D/FI/00
A/D/SD/04 A/GE02 A/D/AY/01
A/D/GX/02 A/D/SD/04 A/D/SD/04
A/D/FIN02 A/DIFI02 A/GF/02
BI94 A/D/AY/01 A/D/GX/02
A/C/GD/00 A/D/FI/00 A/D/FI02
] AIG/GD/96 AJHK/483 AJHK/483
Gl A/HK/486 L AmK/ss
| — iﬁfmgz G1/97 L Guy7
BI94 BJ94
8.8 4.8 10.3
T T T T 1 T T 1 T T 1
8 6 4 2 0 4 2 0 4 2 0
A/D/AY/01 A/C/HK/01 A/C/HK/01
A/DIFI02 A/D/GD/01 A/D/GD/01
A/DIGX/02 E A/D/GD/02 F A/D/GD/02
A/DIFI/00 A/D/FJ/01 A/D/FI/01
A/C/VN/O4 A/C/VN/O4
:ggggg [ A/Q/TL/04 A/Q/TL/04
AD/GD/O] A/D/FI/02 A/C/ILIOA
ADETO] A/D/GX/02 A/D/AY/01
DD/ A/GF/HK/02 A/GF/HK/02
AGEI02 A/D/SD/04 A/DIGX/02
/D/SD/04 A/D/AY/01 A/D/SD/04
A/D/GD/00 A/HK/483
A/C/HK/01 A/G/GD/96 A/HK/486
A/CIVN/O4 A/C/IL/O4 G1/97
A/Q/TL/OA 4 A/HK/483 BI94
7 L A/C/IN/O4 4|E G1/97 A/D/FI/00
A/HK/483 A/HK/486 A/D/FJ02
A/HK/486 BJ94 — A/G/GD/96
G1/97 —: A/D/FJ/00 - A/D/GD/00
BI94
52 3.9 17.3
T T 1 T 1 T T T T T T T T 1
4 2 0 2 0 16 14 12 10 8 6 4 2
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A/D/FI/02 A/D/AY/01
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L A/GF/HK/02 A/DIGX/02
A/D/GD/00 A/D/FI/00
A/D/FJ/00 A/D/GD/O0
A/G/GD/96 A/GIGD/9
A/HK/483 A/C/VN/04
A/HK/486 E A/Q/TL/04
A/D/FJ/01 A/C/GD/04
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A/C/HK/ 01 ——— A/C/IL/04
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Fig.3  Phylogenetic trees of A/D/SD/04
APB2BPBI CPADNPEMPFNSGHAH NA.
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2000 ~ 2002 H5N1 NS A B A
2.2.5 Matrix protein M BJ94 A
1027bp M1 26 ~ 784 3 NS1  79~84 5
253 M2 RNA 1 2004 3
26 ~ 51 + 740 ~ 1007 98 A/ 2001 ~ 2002 H5NI1 2 NS1
D/SD/04  A/G/GD/96 2004 79 ~ 84 3 BJ94  G1/97
97 ~ 2004 AlV 2000 2002
96% ~ 99.5% NS1 79 ~ 84
3-E A/G/GD/96 A/G/GD/96 A/D/GD/00
A/G/GD/96 MP 98.8% A/D/SD/04 A 2
A/HK/483 A/HK/486 G1/97 A/D/ 3-F
SD/04 90.8% ~ 91.8% 2.2.7 HA 1779bp 29 ~
BJ94  A/D/F¥J/00 1735 569
2.2.6 NS 890bp POQRERRRKKR/G AIV
NS1 27 ~ A/D/SD/04  HA HA1 10 11 23
719 231 NS2  27~56 + 529 ~ 864 154 165 286 HA
RNA 122 NS2  A/D/ 91 Y 129
SD/04 NS1 79~ 84 ~133 - - - - SGVSS 149
18 AIV 7 3 186 E 190 L
3 1 NCBI 220 ~ 224 - - - -
41  H5N1 AIV. NS NGQSG 226 A/HK/486
22 NSI 79~ 84 HA 3-G
22 2000 2.2.8 NA 1398bp
NS1 NS1 21~ 1370 450 A/D/SD/04 18
79 ~ 84 AlV H5N1 86.1% ~ 99.2% 2
18 A/D/SD/04 48 20
2 A/D/SD/4 18 ALV
Table 2 Phylogenetic analysis of nucleotide of A/D/SD/04 with 17 AIV strains
A/D/SD/04
Strains Abbreviations
PB2 PB1 PA NP MP NS HA NA
A/Chicken/Beijing/1/94 BJ94 92.1 90.6 91.1 89.6 91.8 91.8 48.4 36.5
A/Quail/Hongkong/ G1/97 Gl 85.0 90.5 92.4 92.3 90.8 95.3 48.6 36.3
A/Goose/ Guangdong/1/96 A/G/GD/96 93.8 92.5 91.9 93.2 96.9 67.1 97.8 97.5
A/Duck/Anyang/ ALV-1/2001 A/D/AY/01 99.5 99.3 99.5 92.5 99.2 99.2 99.2 99.2
A/Hongkong/483/97 A/HK/483 85.6 90.5 92.0 9.5 91.8 90.6 97.3 86.4
A/Hongkong/486/97 A/HK/486 85.7 91.0 92.1 92.6 91.3 91.2 97.1 86.1
A/Duck/Guangdong/12/2000 A/D/GD/00 94.7 92.8 91.6 93.0 96.4 65.0 97.3 98.5
A/Duck/Guangdong/01/2001 A/D/GD/0O 94.7 92.4 91.3 92.7 96.4 95.3 98.1 92.9
A/Duck/Guangdong/22/2002 A/D/GD/O 9.1 91.6 90.8 91.9 96.1 95.9 97.4 92.1
A/Gf/HK/38/2002 A/GF/02 98.6 99.3 99.4 99.1 99.4 99.5 99.5 99.0
A/Duck/Guangxi/53/2002 A/D/IGX/02 99.3 94.2 99.1 92.5 99.1 99.1 99.2 98.3
A/Chicken/VietNam/33/2004 A/C/VN/04 93.9 90.9 90.8 98.1 96.1 93.9 96.4 96.2
A/Chicken/Jinlin/9/2004 A/C/JL/04 9.4 91.7 91.8 96.8 94.2 94.7 98.0 96.7
A/Quail/Thailand/57/2004 A/Q/TL/04 94.0 90.7 90.7 98.1 96.3 93.6 96.7 95.7
A/Duck/Fujian/19/2000 A/D/FJ/00 93.2 96.2 91.2 92.1 91.7 89.2 97.7 98.2
A/Duck/Fujian/17/2001 A/D/FJ/01 94.2 91.2 90.8 91.9 95.9 94.8 98.2 93.1
A/Duck/Fujian/01/2002 A/D/F}/02 99.0 99.1 99.3 92.5 99.5 92.4 99.3 99.0
A/Chicken/HongKong/NT873/01 A/C/HK/01 94.7 9.5 91.2 98.1 97.0 95.2 97.7 92.8
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18  H5N1 12 NS 67.1% M
96.9% 91.9% ~93.8%
A/G/GD/96 12 4 A/D/SD/04  NA 20
95.5% ~ 98.6% A/G/GD/96 8
NA 3 A/G/GD/96
A/D/SD/04 Gl BJ94  HON2
NA 20 ALV A/D/SD/04
AIV Gl NS 95.3%
A/HK/483  A/HK/486 85% ~91.8% A/D/SD/04
2004 NA Gl  BJ%4 10  H5N1
3-H 95 % 4 H5N1
5~7 99 % A/
3 D/SD/04  HS5N1
RNA 503 A/D/SD/04  HA
PCR
5 HA NA NP M H5 HA
NS 3 PB2 PB1 PA HA 226 A/HK/486 A/
H5 HK/156 Met SAa-2 3Gal  SAc-2 6Gal
¢DNA Random amplification of A/D/SD/04
c¢DNA ends RACE
AIV HA NA A/D/SD/04  HA1 10 11 23 165 286
Drift A/G/GD/96
AV Reassortment H5N1
158 ’  A/D/ISD/O4 A/
HK/483 154
78
PB2 627
A/D/SD/04 18 32 Jacqueline
ALV A/D/SD/04 HA
A/GF/02  A/D/AY/01 7 A/D/F¥]/02 627 E K
6 A/D/GX/02 5 H5N1 A/HK/
99.0% 5 AV A/D/SD/04 483 PB2 627
AIV K A/D/SD/04  PB2
H5N1 627
5 H5NI K 14 H5N1
E 627
AIV
AIV PB2 355 A/HK/483 G/97
A/G/GD/96 K A/D/SD/04 15  H5NI1
A/D/SD/04 4 2002 ~ R A/HK/486°  Q
2001 H5NI 99 % A/D/SD/04 1090 A/HK/483
4 H5N1 A
ALV *  PBI
A/D/SD/04  A/G/GD/96 H5N1 198 198 A/HK/

7 o A/D/SD/04
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Cloning of full-length genes of H5N1 subtype Avian influenza virus strain
A/duck/Shandong/(093/2004 and analysis of the sequences

LONG Jin-xue ~WANG Qu-zhi LU Jian-hong LIU Yu-liang LIU Xiu-fan"
Key Laboratory of Animal Infectious Diseases of Ministry of Agriculture ~ Yangzhou University ~ Yangzhou 225009  China

Abstract The eight full-length genes including the 5 and 3" ends of HSN1 subtype Avian influenza virus ~ A/duck/
Shandong/093/2004  were amplified by using the universal primers and H5 specific primers. The method used for the
amplification of Avian influenza virus’s full-length sequence was more easily and rapidly than that of rapid amplification of
c¢DNA ends assay RACE . The amplified segments were cloned into the T vector PCR 2.1 respectively. Three to five
positive clones of each gene were sequenced and the same two sequencing results of the full-length genes were obtained.
The phylogenetic analysis results showed that all the eight segments of the A/duck/Shandong/093/2004 were different from
the A/Quail/Hongkong/G1/97 and A/Chicken/Beijing/1/94 but showed highly similarity 99% and above to that of
four HSN1 strains which were isolated in 2002 in duck. It revealed that this strain was resulted from re-assortment of
H5N1 rather than HON2. The NA sequence of A/D/SD/04 was analyzed and the result demonstrated that there are 20
amino acids missing in 48 ~ 68 sites however there was no residue lost in NS gene in 263 to 277 sites. The motif of HA
cleavage site is PQRERRRKKR/G  which is the characteristic of HPAIV. The 226 amino acid residue was Met M
which can react with both Aa-2 3Gal and SAa-2 6Gal receptor. And the 627 residue of PB2 was Glutamic acid E
The result mentioned above confirmed that HSN1 subtype AIV has multiple determinants in its virulence. A/D/SD/04 is
the mid-strain evolving from HPAIV to a virulent strain of mammal .

Key words H5N1 Subtype influenza virus Universal primer Full-length genes Sequence analysis

Foundation item Chinese National Programs for Science and Technology Development 2004BAS19A19  Major Basic Research Project for Provincial
University and College of Jiangsu 05KJA23016

* Corresponding author. Tel/Fax 86-514-7991416 E-mail xfliu@ mail.yzu. edu. cn

Received date 01-07-2005

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





