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1.1.2 8 St. Jude
Webster cDNA
pHW2000 A/WSN/33 8
¢cDNA  pHW2000 pHWI181-PB2 pHW182-

PB1 pHW183-PA pHW184-HA pHW185-NP pHW186-
NA pHW187-M pHW188-NS !
1.1.3 Expand High Fidelity PCR System

dNTPs Agrose Gel DNA Extraction Kit Roche
AMV EcoR 1 Apa 1 T4
DNA RNasin Promega
BsmB 1 10U/pL Fermentas
Lipofectin reagent  Invitrogen UN1Q-10
Trizol  RNA
1.2 HA
2 HA ‘ "’
/ pHW2000 HA
4 RRKK

PQRERRRKKR ¥ GL PQRESRy GL. 1

Gs/Hd/00 (wild-type) cleavage motif:

cDNA: 5’ --ATG---CCT CAA AGA GAG AGA [TAGA AGA AAA AAG| AGA | GGA CTA---TAA---3'
P Q@ R E R R G L

l PCR, Ligation

5' +ATG*++ CCT CAA AGA GAG AGT AGA | GGA CTA ---TAA---3'
P Q R F S R G L

1 Gs/Hd/00 HA
Fig.1 Modification of the HA cleavage motif of Gs/Hd/00 H5N1

1.3 RNA RT
Hoffmann HA NA
HA P-
MG4-2 1003-1023nt Bm-HA-1
cDNA 5’ S1 1.05kb
P-MG4-1 1036-1055nt Bm-HA-2
c¢DNA 3’ S2 0.65kb
12nt 1024-1035 5
BsmB |
Bm cDNA 5’ 12nt
12uni
TaKaRa Bm-HA-1  5'-TA

TTCGTCTCAGGGAGCAAAAGCAGGGG-3" Bm-HA-2
5'-ATATCGTCTC GTATTAGTAGAAACAAGGGTGTTTT-
3" Bm-NA-1  5'-TATTCGTCTCAGGGAGCAAAAGCA

GGAGT-3" Bm-NA-2 5'-ATAT CGTCTCGTATTAGTAG
AAACAAGGAGTTTT TT-3" P-MG4-1  5'-ACATCG
TCTCAGAGTAGAGGACTATTTGGAGCTAT-3"  P-MG4-
2 5-AGATCGTCTCCAC TCTCTCTGAGGGGTATT-3’
12 uni 5'-AGCAAAAGCAGG-3’

UN1Q-10
RNA 12uni
c¢DNA
1.4 Gs/Hd/000 HA NA C/SH/F/98
NA
Hoffmann "
cDNA PCR S1 1.05kb S2
0.65kb St S2
BsmB 1 BsmB 1
pHW2000 Gs/Hd/00
NA N1 C/SH/F/98 ~ NA N2
pHW2000 PCR
pHW524-HA pHW506-NA
pHW206-NA
1.5
1.5.1 H5N1/WSN
pHW524-HA pHW506-
NA WSN H5N2/WSN
NA C/SH/F/98
pHW206-NA pHW524-HA 7
WSN 8
1.5.2 8
7uL lipofectin 2pg
100p:L DMEM
24
18-24h 60% ~ 90% COs-1
DMEM 2 lipofectin
200pL. 37°C
5% CO, 6h 10% DMEM
0.5mL 30h 2pg/mlL
DMEM 0.5mL 72h
1.5.3
-20°C 20C 10
SPF 0.1mL
35C 72h OIE

HI

HA
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HI 2
RNA RT-PCR NA NS 2
WSN HA  HI 2.1
PCR HA NA NS PCR
RNA pHW2000 HA 4
PCR DNA pHW524-HA pHWS506-NA
pHW206-NA
H5N1  H5N2 SPF 2.2
15 3 HA H5N1/WSN SPF
1 : 500000 47h HA 1:2'
RT-PCR 12 HA NA HA 1:2° H5 HI 1:2° H9 HI
1.6 EID, PCR NA
" H5N1  H5N2 NS RNA NA
5 24h NS H5N2/WSN SPF
84h HA HA 1:16 HA 1:2° H5 HI 1:2°
Reed-Muench EIDs, 7
1.7 WSN 8
OIE 0.2mL 1:10 HINI HA NA NS
8 6 SPF 10 GenBank J02176
6 6 ALV J02177 ~ M12597
3 H5N1 3 12 2.3 H5N1 H5N2
H5N2 5 SPF 15 1 1~10
Gs/Hd/00 3 HA 2
1 H5N1 H5N2 1-10 HA
Table 1  HA titers of HSN1 and H5N2 transfectants in SPF embryo eggs from the 1st to 10th passages
Virus Passages
Fl1 F2 F3 K4 F5 F6 K7 F8 F9 F10
H5N1 1:2! 1:2° 1:27 1:2° 1:2° 1:27 1:28 1:28 1:2° 1:2°
H5N2 1:2° 1:2° 1:2° 1:2° 1:26 1:27 1:27 1:27 1:28 1:2
11~15 HA 1:2° 12 H5N2 5 10 5
HA NA 1:2'7  HI H5
HA
2.4 EID,, 3
H5N1 EIDy, 1077/0.2mL
. H5N1 HON2
40 ~ 60h H5N2 EID, 1077/0.2mL
72 ~ 84h
2.5 13
2 3 HSN1/WSN
Gs/Hd/00 wt H5N2/WSN  SPF
48h
60h 7 84h H5N1 3
10 6 1:2' HA
~1:2°  HI H5 1 1:2° 1 RKKR V G
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SPF 1
HA 9-10
AIV
15 Gs/Hd/00
9 10 HS
1:2 Hoffmann
8 H5N1/PR8
i S d Rob
Hoffmann L. Jude obert
Webster Erich Hoffmann 8
11~15 HA
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1 . 2004 26 4
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° WSN HA 2 Webster R G. A molecular whodunit Science 2001 293 5536
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Generation of attenuated HSN1 and H5N2 subtypes of Influenza virus
recombinants by reverse genetics system

LU Jian-hong LONG Jin-xue SHAO Wei-xing WEI Dong-ping LIU Xiu-fan"
Animal Infectious Disease Laboratory —School of Veterinary Medicine — Yangzhou University ~ Yangzhou 225009  China

Abstract The HA connecting peptide at cleavage site PQRERRKKR ¥ GL -~ of an H5N1 subtype avian influenza virus
ALV was replaced with PQRESR ¥ GL  and then the modified HA gene was cloned into the transcription/expression
vector pHW2000 constructing a plasmid named pHW524-HA. The NA N1 gene from the H5N1 virus and the NA
N2 gene from an HOIN2 AIV were also cloned into pHW2000 separately resulting in plasmids pHW506-NA and
pHW206-NA. With the organization of pHW524-HA  pHW506-NA or pHW206-NA and six plasmids containing
internal genes from A/WSN/33 backbone virus —two transfectants HSN1/WSN and HSN2/WSN  were subsequently
generated by eight-plasmid system. After 15 consecutive passages in embryonated eggs the two recombinants grew up to
high titers of 1:2” in hemagglutination test with no changes in nucleotide sequences of the surface genes detected. Both
the recombinant viruses belonged to mildly pathogen when evaluated by the pathogenicity test in six-week-old SPF
chickens. H5N2/WSN recombinant virus was obviously less pathogenic than HSN1/WSN virus for embryonated chicken
eggs. This presentation showed that the reverse genetics system is a very useful tool for studying the construction and
function of individual genes and for the generation of virus as vaccine candidate.
Key words Avian influenza virus HS5 subtype Reverse genetics Reassortment  Attenuated
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