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H5N1 A/ goose/ Guangdong/3/96
o7 HVT
“ Red/ET " Fel26 HVT BAC6
DNA !
Rac 1.1.2 BamH 1 Not |
RecE/T A Reda/B T4 DNA dNTP LA Tag
DNA BAC DNA PCR AMV
DNA DMEM Gibco
710 Difico PCR
Bioflux Lipofectamine™ 2000
BAC Invitrogen RNeasy Mini Kit Qiagen
plasmid Midi kit Qiagen Counter-
Selection BAC Modification Kit Gene Bridges
" Red/ET L-
H5 Sigma Gene Pulser
A/goose/Guangdong/3/96  HA HVT Xcell™ Electroporation System Bio-Rad
Us2 HA H5 ALV
BAC FITC
HA IsG Sigma
1.1.3 SPF 9~10 SPF
293T
1 1.2
1.1 GenBank HVT Fel26
1.1.1 pMDI18-T accession No.AF291866  BAC-gpt
pcDNA3.1 pcDNA3.1 + A/goose/ Gongdong/
+ Invitrogen Escherichia coli 3/96  HS5N1 HA 1
DH5a  BAC DHI10B
1 ET DNA
Table 1 Sequences of oligonucleotides used in PCR and ET cloning
Primers Sequence of primers 5'—>3' Target gene
HA-F CCGGGATCCGCCATGGAAAATGGAGAGAATAGTGCTT HA gene
HA-R GTCGCGGCCGCCTACAATCTGAACTCAATAAAT
rpsL-neo-F GGCCTGGTGATGATGGCGGGATCG rpsL-neo gene
rpsL-neo-R TCAGAAGAACTCGTCAAGAAGGCG
Repl 2-F CTCCATACATTGAATAATTCCACACGTCAGCTCATCGGATCCTTAATTAA qu?wo cassette for gpt
GGCCTGGTGATGATGGCGGGATCG deletion
Repl2-R TqTCAQCCCATAA?AAJqTCAC§CACCAAACACCTATC
ACCATGATTACGTCAGAAGAACTCGTCAAGAAGGCG
ROILF GGGCAATTCGCTCGCGCGACTCCATACATTGAATAATTCCACACGTCAGCTCATC HA cassette for rpsL-neo
GITGACATTGATTATTGACT deletion
R2H-R TGTGAGCGGATAACAATTTCACACAGGAAA

CAGCTATGACCATGATTACGAAGCCATAGAGCCCACCGCATC
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1.3 pcD-HA
RNeasy plus Mini Kit
A/goose/Gongdong/3/96  RNA
c¢DNA RT-PCR PCR
95°C 5 min 94°C 1 min 52°C 45 s 72°C 1.5 min 30
72°C10 min PCR
pMDI18-T

pcDNA3.1 + HA BamH 1  Not I
pcD-HA
1.4 pcD-HA
peD-HA
Lipofectamine™ 2000 293T
pcDNA3.1 + 293T
36 h IF HA
293T
PCR 5 CMV 3
poly A HA
1.5 Red/ET HVT BAC6
1.5.1 PCR rpsL-neo HVT
BAC6 U2 gpt HVT BAC
ATG
50 a gpt
TAA 50 b a
b rpsL-neo rpsL-neo-F/
R 5 Repl2-F/R
pRPSL-Neo  PCR a b
rpsL-neo
PCR 100 ~ 200 ng/pL
1.5.2 Red/ET Counter-Selection
BAC Modification Kit HVT
BAC6  DHI0B 30 pl/
pRed/ET 1~2pl 20~40 ng
1350 V 10 pF 600 Q 1 mm
1 mL LB 30°C 70
min 100 pL Cmr 30
pg/mL Tet 3 pg/mL LB
30°C 24 h
5 mLL LB 30°C
OD gy 0.3 10% L- 200 pL
0.4% 37°C 45 ~ 60 min
pRedET Reda/Redp/Redy/RecA
30 pL/

1~2pL rpsL-neo

PCR 37°C 70 min
100 pL.
Cmr 30 pg/mL Tet 3 pg/mL
Kan 15 pg/ml 3 LB 30°C
24 h 37°C
Reda/RedB pRedET
3 5 mL LB 30°C
16 h
Cmr 30 pg/mL Kan 15 pg/mL
Str 50 pg/mlL 3 37C
24 h rpsL-neo
BAC
DNA PCR
1.5.3 PCR HA peD-
HA 5 ab
R2H-F/R 5’ CMV 3
poly A HA PCR
1.5.4 Red/ET rpsl-neo
BAC
30 pl/ 1~2 pl 100 ~ 200 ng
HA PCR
1 mL LB
1.5 mL EP 37°C 220 r/min
70 min 100 pL
Cmr 30 pg/mL
Str 50 pg/mlL 37C
24 h pRedET
20 pL Tip
Cmr 30 pg/mL
Str 50 pg/mlL LB
Cmr 30 pg/mL Kan 15 pg/mL
LB rpsL-neo
BAC
PCR
1.6
HA BAC
DNA Lipofectamine™ 2000
CEF 37°C 5% CO,
9h 2% 1% S/P
DMEM 72 h
80%
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CEF DNA 6
12 DNA BAC HA-F/R
PCR CEF 1.7 kb HA
10 PCR HA 2-B
1.2.3
bp
HA — 2000
1.3kb—
2 — 100
— 750
2.1 HA PCR —
pcD-HA —250
A/goose/ Gongdong/3/96 H5N1 — 109
cDNA
1.7kb  HA 1 2 3 4 5 & 7 M
HA by
pcDNA3.1 + peD-HA | 7kb—> —a
— 1000
—750
peD-HA — 500
293T 36 h el
— 100
pcDNA3.1 + 293T 1
HA

HA
Detection of HA expression by IFA assay. A Immunofluorescence

transfected 293T

Fig. 1
of peD-HA transfected 293T cells B pecDNA3.1 +

cells as control.

2.2 rpsL-neo Ug2
L- pRedET
Reda/RedB/Redy
14
DNA
7 BAC
PCR 1.3 kb
2-A rpsL-neo
HVT Us2 BAC
BAC-rpsL-neo
2.3 HA rpsL-neo
BAC 12

pHVT-HA1-pHVT-HA12

P

rpsL-neo

Fig.2 PCR amplification of rpsl-neo gene A and Ha gene B . A
1. Negative control 2-8.rpsL-neo gene M. DNA Marker DI2000 B 1
—6 HA gene 7. Negative control M. DNA Marker DI.2000.

2.4 HA
pHVT-HA1-pHVT-HA12 6 BAC
BAC DNA CEF
pHVT-HA3  BAC CEF
fHVT-HA 3 BAC
96 120 h
2.5 HA
HVT-HA 10
PCR 1.7kb  HA
HVT-HA CEF
CEF 4
HVT-HA CEF HA
3
1878 130
HPAI
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3 pHVT-HA3 BAC
Fig.3  Morphology of the plaques on CEFs after tranfection with the BAC DNA of pHVT-HA3.
A Normal CEFs B pHVT-HA3 BAC infected CEF 96 h  x 100 C pHVT-HA3 BAC infected CEF 120 h ~ x 100 .

HVT HVT + SB-1 HVT
+ CVI988
MD 2 18-19
HVT
4 rHVT-HA
HA HVT
Fig.4  Immunofluorescence analysis of HA expression in rHVT-HA NDV 1
infected CEFs. A Immunofluorescence detected on rHVT-HA infected MDV IBDV
CEFs B Normal CEFs. LTV ALV
HPAI Eimeria HVT
313
HPAI HVT
2
HVT
DNA BAC
HVT BAC HVT
z20-2 “ Red/ET "
BAC BAC
HI
“ Red/ET ?
DNA
14
fowlfox virus Newcastle disease
virus HA Rac RecE/T A
0 15-17 Reda/p DNA BAC
DNA
30~50 bp°2 50 bp PCR

HVT Fc-126 MD 1970
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Construction of a recombinant HVT virus expressing the HA gene of avian influenza
virus H5N1 via Rde/ET recombination system
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Abstract Objective In recent years manipulation of large herpesvirus genomes has been facilitated by using bacterial artificial
chromosome BAC vectors. We have previously reported the construction of the BAC clones HVT BACs of herpesvirus of
turkey HVT . With these BAC clones in hand we manipulated the genome of HVT by utilizing Red/ET recombination system

and developed a biologically safe live vaccine based on the HVT BACs. Method In this two-step approach we first transformed
the plasmid pRedET into the DH10B competent cells that carried the HVT BACs and added inducer L-arabinose into the cells.
We prepared the cells into competent cells and electroporated the linear rpsl-neo counter-selection/selection cassette flanked by
the 50 bp long homology arms into the cells. So the functional cassette was inserted into the Ug2 locus. Only colonies carrying
the modified BAC would survive Kanamycin selection on the agar plates. The successful integration of the rpsL-neo cassette was
monitored by PCR and Streptomycin selection for the insertion of rpsl-neo cassette cells will become Streptomycin sensitive .
Secondly in the same way we replaced the rpsl-neo cassette with the hemagglutinin  HA  gene of HPAIV A/Goose/
Guangdong/1/96 H5N1 flanked by the same homology arms. Only colonies which lost the rpsl-neo cassetie will grow on
Streptomycin containing plates. Results Finally we obtained many colonies of which the HA gene of the AIV was inserted into
the Us2 locus to be modified of HVT. And we reconstituted one recombinant virus from transfecting one of these BAC clones
DNA into chick embryo fibroblasts CEFs . Conclusion We achieved one rescued recombinant virus which designated as
rHVT-HA3 . The H5 subtype HA gene expression in this recombinant virus tHVT-HA3 was confirmed by immunofluorescence
assay .
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