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Nal"R™M*
Roy Curtiss Il
Avian influenza virus AIV G5
P815

X4550 Cya™ Crp~ Asd™ Nal'lR* M*
H5N1

H5
HA P815 P815-HA
EcoR 1 Hindlll BamH 1
T4 DNA Expand High
Fidelity PCR System Agarose Gel DNA Extraction kit
High Pure Plasmid Isolation kit Roche Poly-
Fect® Transfection Reagent Qiagen AMV

Rnasin Promega

1.3
DAP Nalidixic acid
Sigma 5- -4- -B-D- X-gal
-3-D- IPTG G418 Promega
Oxoid
FITC
IeG HRP IgG IgM
Sigma H5N1 AV
SPF DMEM Sig-
ma 10% FCS 100U/mL
100pg/mL P815-HA
400pg/mL G418
1.4
6 BALB/c

1.5 H5SN1 HA
1.5.1

H5 HA

Premier 5.0

GenBank

Primer

P1
5"-CCAAGCTTAAAATGGAGAAAATAGTGC-
TT3" P2 5'-ACGGATCCCCTACAATCT-
GAACTCACA-3’ Hind [l
BamH | HA

1748bp
1.5.2 HA RT-PCR H5NI
G5 6
-SDS RNA
AMV PCR

Promega

10 x PCR Spl. ANTP Smmol/L 2pL
S50pmol/L 1pL 50pmol/L 1pLL
6pL DNA 0.5pL
34.5pL 50pL PCR 30
5 94°C 45s 40°C 45s

72°C 2min 25 94°C 455 50°C
45s 72°C 2min 72°C 10min 4°C

10pL 0.8%
1.5.3 PCR PCR

pGEM® T easy Vector T-A

7 pGEM-THA

1.6

HA Hindlll BamHI  pGEM-THA

pVAX1 asd-

pVAX1
pVAXI1-HA  asd-pVAX1-HA
1.7 P815

High Pure Plasmid Isolation Kit

pVAX1-HA  asd-pVAXI-HA

TE PolyFect® Transfection

Reagent Hela
P815 48h
HA 8
1.8
7 CaCl,

X3730 R™M"* X4550 R* M*
X4550 DNA
X4550 pVAXI-HA
asd-pVAX1-HA X4550

X3730

X4550

X4550 pVAXI1-HA asd
X4550 asd-pVAX1-HA  asd

HA X4550 pVAXI X4550
asd-pVAX1
1.9 BALB/c
1.9.1 X4550 pVAXI-HA X4550

asd-pVAX1-HA LB
37°C _150r/mi 18h 4°C. 15000

S0r/min ) !
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10min PBS 2.3 P815
10" CFU/mL pVAXI-HA  asd-
1.9.2 5 pVAXI1-HA
X4550 pVAX1-HA X4550 pVAXI 1

X4550 asd-pVAX1-HA X4550 asd-pVAX1

10°CFU/
6 10
4 4
1.9.3 ELISA
HA ELISA
9 P/IN=2.1 P/
N=2.1
1.9.4 P815-HA DMEM
10%FCS  400pg/mL G418
4 5x 10°
P815-HA
2
2.1 HS5N1 ALV HA RT-PCR
2.1.1 RT-PCR PCR 0.8%
1.7kb
2.1.2 pGEM-T HA
EcoR 1 1.7kb
3.0kb
pGEM-
THA
2.1.3 HA
1748 HA
568 16
HA1 329 HA2 233
A/Goose/Guangdong/1/96 H5N1 A/
Hong Kong /156/97 HS5NI
97.9% 97.6%
6
-RRRKKR-
2.2 pVAX1-HA  asd-pVAXI1-HA
pVAXI-HA asd-pVAX1-HA
Hindlll  BamH 1 1.7kb
3.0kb/4.5kb
HA pVAX1 asd-
pVAXI1

1 pVAX1-HA  asd-p VAX1-HA
P815
Fig.1 The results of indirect immunofluorescent assay for
P815 cells transfected with pVAXI-HA and asd-pVAX1-HA
A.P815 cells transfected with pVAXI-HA
B.P815 cells transfected with asd-pVAXI1-HA.

2.4 pVAX1-HA  asd-pVAX1-HA
X3730
X4550 Hind[ll

BamH 1 2

bp
21227—
kb

5148/4973 —
4269 —|
3530—

-« 45
-—30

2027 —
1904 — - 17

1587—
1375—

941 —
831—
2 X3730
X4550
Fig.2 Restriction enzyme analysis of positive transformants
of attenuated S . typhimurium X3730 and X4550

M. ADNA/EcoR] + Hindlll Markers 1. pVAX1-HA in X3730/ Hindlll
and BamH] 2. asd-pVAX1-HA in X3730/Hind [l and BamHI 3.
pVAX1-HA in X4550/ Hindlll and BamHI 4. asd-pVAX1-HA in X4550/
Hindlll and BamHI.

2.4
BALB/c
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P815 DBA/2 H,*
P815- CTL
HA
CTL : BALB/c
2 0.5cm X4550 pVAXI1-HA
1 X4550 asd-pVAXI1-HA
. DNA P815-HA
BALB/c
Table 1  Results of immunogenicity assay of DNA vaccines delivered by DNA

attenuated S. typhimurium in BALB/c¢ mice

ELISA antibody titres

. Tumour
Vaccine .
Preboosting 4 weeks posthoosting forming
X4550 p VAXI-HA - 1 60 0/3
X4550 p VAX1 - - 3/3
X4550 asd-p VAX1-HA 140 1 80 0/3
X4550 asd-p VAXI1 - - 3/3
CK - - 3/3
3
DNA
> AV
DNA AIV
X4550 asd
asd  DAP G~
DAP 0
Nakayama "' asd
- Balanced le-
thal host-vector expression system
DNA
asd pVAX1 asd
asd-pVAXI1
X4550 H5
DNA

- DNA

DNA
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11

CTL
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DNA Vaccines Against H5 Subtype of Avian Influenza Virus Delivered by
Attenuated Salmonella and Their Immunogenicity in Mice

ZHANG Xiao-Rong JIAO Xin-An~  PAN Zhi-Ming ZHANG Xiao-Ming LIU Xiu-Fan
Animal Infectious Disease Laboratory of Chinese Ministry of Agriculture  Yangzhou University ~ Yangzhou 225009  China

Abstract A pair of primers specific for hemagglutinin  HA  gene of HS subtype Avian influenza virus AIV  were de-
signed according to published sequences. The HA gene was amplified by reverse transcription-polymerase chain reaction
RT-PCR from a HS5 subtype AIV strain G5 isolated from goose. The RT-PCR product was recovered and sequenced
and then inserted into eukaryotic expression vector pVAX1 and asd-pVAX1. The recombinant plasmid pVAX1-HA and
asd-pVAX1-HA were transfected into mouse mastocytoma P815 cells. It was shown that transfected P815 cells transiently
expressed the HA gene in indirect immunofluorescent assay. Furthermore the recombinant pVAX1-HA and asd-pVAXI1-
HA were transformed into an attenuated S . typhimurium strain X4550 the transformants were screened identified and
named as X4550 pVAX1-HA and X4550 asd-pVAX1-HA  respectively. After administered into BALB/c mice orally
both X4550 pVAX1-HA and X4550 asd-pVAX1-HA induced HA-specific serum antibodies and supplied effective
protection against the challenge of transfected P815 cells stably expressing HA gene of AIV HS subtype. These results
demonstrated that two Salmonella-based delivering systems can release harboured DNA vaccines in vivo and elicit pro-

tective immune responses .

Key words Attenuated Salmonelle DNA vaccine HS subtype of Avian influenza virus Immunogenicity
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