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Abstract  Highly pathogenic avian influenza A HPAI viruses of the HSN1 subtypes caused enormous economical loss to
pouliry farms in China and Southeastern Asian countries. The vaccination program is a reliable strategy in controlling the
prevalence of these disastrous diseases. The six internal genes of the high-yield influenza virus A/Goose/Dalian/3/01 HON2

the hemagglutinin  HA  gene of A/Goose/HLJ/QFY/04 HS5N1 strain  and the neuraminidase gene from A/Duck/Germany/
1215/73 H2N3 reference strain were amplified by RT-PCR technique. The HA gene was modified by the deletion of four basic
amino acids of the connecting peptide between HAl and HA2. Eight gene expressing plasmids were constructed and the
recombinant virus rHSN3 was generated by cells transfection. The infection of chicken embryos and the challenge tests involving
chickens demonstrated that the recombinant HSN3  rH5N3  influenza virus is avirulent. The allantoic fluids of rH5SN3-infected
eggs contain high-titer influenza viruses with hemagglutination unit of 1 2048 which are eight times those of the parental HSN1
virus. The rH5N3 oil-emulsified vaccine could induce hemagglutination inhibition HI antibodies in chickens in 2 weeks post-

vaccination and maximum geometric mean HI-titer were observed 4 ~ 5 weeks post-vaccination and were kept under observation
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for 18 weeks. The rH5N3-vaccinated chickens were fully protected against morbidity and mortality of the lethal challenge of the
H5N1 HPAI viruses A/Goose/Guangdong/1/96 and A/Goose/HLJ/QFY/04 which had 8 years expansion and differences among

multiple amino acids in HA protein. The N3 neuraminidase protein marker makes it possible to distinguish between H5N1 -

infected and H5N3 vaccinated animals.
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Table 1 The primers sequences for three polymerase and HA genes of influenza virus

1 HA

Designation of Primers Primer’ s sequences Fragments
Ba-PB2-1 5"-TATTGGTCTCAGGGAGCGAAAGCAGGTC-3’ PB2-1
Ba-PB2-1089R 5"-ATATGGTCTCTATCTTCAATGTTTGGAGGTT-3’

Ba-PB2-1084 5"-TATTGGTCTCAAGATAAAAGTACATGAAGGAT-3’ PB2-11
Ba-PB2-2341R 5"-ATATGGTCTCGTATTAGTAGAAACAAGGTCGTTT-3'

Aar-PB1-1 5"-TATTCACCTGCCTCAGGGAGCGAAAGCAGGCAAACCATTTG-3' PBI-1
Aar-PB1-1266R 5"-ATATCACCTGCCATRTTAAACATGCCCATCATCAT-3’

Aar-PB1-1255 5"-TATTCACCTGCATGTTTAAYATGCTAAGTACGGTC-3' PBI-1I
Aar-PB1-2341R 5"-ATATCACCTGCCTCGTATTAGTAGAAACAAGGCATTT-3’

Bm-PA-1 5'-TATTCGTCTCAGGGAGCGAAAGCAGGTAC-3’ PA-1
PA-607R 5"-CGGACTGACGAAAGGARTCCC-3’

PA-587 5"-GGGAYTCCTTTCGTCAGTCCG-3' PA-II
Bm-PA-2233R 5'-ATATCGTCTCGTATTAGTAGAAACAAGGTACTT-3’

Bm-HA-1 5'-TATTCGTCTCAGGGAGCAAAAGCAGGGG-3' HAL
Bm-H5-1025R2 5'-ATTACGTCTCTCCTCTTGTCTCTCTTTGAGGGGTATTTCTGAGT-3'

Bm-H5-1020 5'-ATTACGTCTCAGAGGACTATTTGGAGCTATAGCAGG-3' HA2
Bm-NS-890R 5'-ATATCGTCTCGTATTAGTAGAAACAAGGGTGTTTT-3'

The Ba  Aar and Bm represents primers’ 5" end of restriction endonulease sites RE of Bsa I Aar I and BsmB I . The digits on the primers represent the

the first nucleotide of the primers the character R means reverse direction and the underline nucleotides represent the restriction endonulease recognized sites and

the bold characters represent the 5" end overhangs post the digestions with the corresponding RE.

1.4 RNA cDNA HA-1020/Bm-NS-890R HA2
A/Duck/Germany/1215/73 H2N3
Trizol cDNA Bm-NA-1/Bm-NA-1413R

RNA Uni- NA PCR BsmB 1

12 AMV Bsa 1 pHW2000
cDNA  cDNA PCR PCR
94°C 4min 94°C 30s 54°C 30s pML-HA  pML-NA
72°C 3min 30 72 10min 1.7
1.5 Hoffmann " 8
A/Goose/Dalian/3/01  HIN2 pML-PB2 pML-PBI pML-PA pML-NP
cDNA RT-PCR pML-M pML-NS pML-HA Ipg
OPTI-MEM
100p.L 8uL lipofectamine 2000

BsmB 1 pHW2000 PB2 92ul.  OPTI-MEM
PB1 Smin

PA 30min 800

OPTI-MEM ImL
293T  MDCK 6
pML-PB2 pML-PB1 pML-PA pML- OPTI-MEM
NP pML-M  pML-NS
37°C 5% CO,
1.6 HA NA 6h 0.5pg/mlL
A/Goose/HLJ/QFY/04 TPCK - trypsin Sigma OPTI-MEM
H5N1 cDNA Bm-HA-1/Bm- 72h

HA-1025R2 HA

Bm- o hERSEME M RFATIRSHES htto:// joutdddNB. ac. en
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2 HI HI
1.8 GMT
rH5N3 9~11 SPF 1.13 rH5N3
37°C 48h 3 SPF HI
0.5% rH5N3 0.3ml/
HA HI
1.9 3 HI
rH5N3 RNA H5N1 100 CLDs,
c¢DNA RT-PCR 3 7
RNA
DNA 14d HI
1.10 EID;,
rH5N3 PBS 1:10~1:10" 2
5 0.1mlL/  SPF 37C 48h 2.1
Reed-
Muench EIDs, PCR 8
1.11 IVPI PB2 PB1 PA NP M NS HA NA
110 rH5N3 0.2mL pML-PB2  pML-PBl pML-PA pML-HA pML-NP
10 4 SPF pML-NA  pML-M pML-NS pML-
10d HA HA 4
IVPI R-R-K-K 343
1.12 rH5N3 R T HA
6 SPF 8 HA
rH5N3 1 N3
1:2 N3 GenBank
AY586422
Original HA nt 1037 — 1078 CCT CAA AGA GAG AGAAGA AGAAAA AAG AGA GGA CTA TTT GGA
Original HA aa 339 — 30 P Q@ R E R R R K K R G L F G
Modified HA nt 1037 — 1066 CCT CAA AGA GAG ACA — ———i —— —— AGA GGA CTA TTT GGA
Modified HA aa 339 - 348 P Q@ R E T -—-—-—-— R G L F G
1 HA
Fig.1 Original and modified nucleotides and amino acids sequences of the HA gene
2.2 rH5N3
8 293T/MDCK 2.3
72h 293T HI rH5N3
MDCK Gs/Guangdong/1/96  Gs/HLJ/QFY/04
HI 1:512  1:1024
3 Gs/Dalian/01 H9N2
rH5N3 H2N3 rH5N3
1:32 MDCK NI 1:800 Gs/HLJ/QFY/2004
rH5N3 1:512 rH5N3 rH5N3 NI 1:10
SPF 1:2048 rH5N3 H5N3 H5 N3

10 10 rH5N3
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Fig.2  Characterization and generation of recombinant HSN3 avian influenza virus
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H5N3 EID, 2x10°/mL SPF rH5N3 7d

H5N3 48h HA E HI 2
2048 1 x 10° EIDs,/0. ImL 96h 0.1mL HI

1:128 7log2 4 HI

2.5 HI 1:256 8log2

rH5N3 SPF 10d HI 1:16

IVPI 2
0 rH5N3 2.7
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0/10 o hEREEgE D HRRATIRA%ER Mo //journals. im ac.on
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3 293T/MDCK
Fig.3  Microphotographs of mixed cell culture of 293T and MDCK
A before cell transfection B 72h after cell transfection.
2 rH5N3 HI
Table 2 The HI antibodies titers of chickens post rHSN3 vaccination
HI antibodies GMT titers post-vaccination/d
Group Dosage/mL
D7 D17 D22 D29 D43 D84 D126
0.1L <1:10 1:152 1:256 1:445 1:194 1:45 1:45
0.3 <1:10 1:256 1:588 1:891 1:294 1:222 1:111
Vaccine group 0.6 <1:10 1:512 1:675 1:1024 1:445 1:222 1:168
0.9 <1:10 1:861 1:1024 1:1024 1:891 1:337 1:222
Control group 0.6 <1:10 <1:10 <1:10 <1:10 <1:10 <1:10 <1:10
3 rH5N3
Table 3 Challenge results of rHSN3 vaccine immunized chickens
Group Virus strains ~ Before challenge HI titer GMT  Diseased/Dead/Total Virus isolation/Total ~ Post challenge HI titer GMT

Vaccine group
Control group
Vaccine group

Control group

Gs/GD/1/96
Gs/GD/1/96
Gs/HLJ/QFY/04
Gs/HLI/QFY/04

1:588
<1:10
1:512
<1:10

0/0/8
8/8/8
0/0/8
8/8/8

0/8* 1:861
8/8" -
0/8* 1:675
8/8° -

a No viruses were isolated from day 3 and day 7 tracheal and cloacal swabs of challenged chickens b All the chickens were killed on day 5 post-
challenge viruses were isolated from hoth tracheal and cloacal swabs with the titer = 10°EIDso/mL. ¢ All chickens were killed on day 2 post-challenge

viruses were isolated from both tracheal and cloacal swabs.

1:512 9log2
rH5N3

2~5d
rH5N3

RNA

100CLDs,

cDNA

Hoffmann

2003
Liu

Webby

HA NA
PRS
22002 8
Subbarao 16
12 H5N1-PRS
52003 8 NA
H5N3-PRS
2004 GMP H5N1
4 H5N1-PRS
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