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1pL P3 1.2mmol/L 1pL P4 1.2mmol/L 1pL 10 x
1 Buffer 5pL. ANTP 25mmol/L 4pl. LA Tag 3U/L
1.1 1pl. ddH,0 37uL 94°C 5min 94°C 1min
1.1.1 46°C 1min 72°C 3min 30 72°C 10min
2002 2003 hsp-a-S1 pGEM-T
SPF  specific pathogen free TaKaRa
IBV 10 SPF ABI 377
IBV RT-PCR 1.6 pR-a-S1
4 hsp-a-S1
RNA E. coli DH5a pUCI9 pMT-70  plJK- EcoR 1 Sac 1
1 pRR3 pGEM-T TaKaRa pRR3
Mycobacterium smegmatis mc?2 pR-a- Sl pRR3 Amp
155 Kan Sca 1
1.1.2 SPF SPF Amp Kan
Amp Kan Amp
1.1.3 EcoR 1 Pst 1
Sal I AMV Rnasin T4 DNA dNTPs Taq 1.7
DNA marker DL.2000 TaKaRa 6 Bio Rad
1.2 1BV S1 2.5kV
IBV M 25uF 1000Q 15 ~ 25ms
5 18bp 5' Pl 5'- ImL M7H9 37°C
CGGAATCCATGTTGGTAACACCTCTT-3" 3’ 0.1mL 25pg/mlL M7H9
P2 5'-GCGAGCTCCTAACGTCTAAAACGAC-3’ 37C 3~4d
5’ EcoR 1 = Sac 1 1.8 S1
TaKaRa RNA RT- BCG-S1 M7H9
PCR 7 37°C  150r/min 48 ~ 72h 45°C
1.3 IBV S1 30min 5000r/min Smin
S1 Promega 100 37C 1lh
pGEM-T 50pL 2 x
E . coli DH5a SDS 4min 20pL
S1 pZT-S1 SDS-PAGE IBV
7 ELISA  Western blot 560nm
1.4 pY-a-S1
S1 pY-a  EcoR1 Sacl 1.9
IBV X 1 EID50
hsp70 a 3
S1 SPF
1.5 hsp-a-S1 BCG pRR3 SPF
pY-a-S1 P3 P4 37°C lh 11
EcoR | P3  5'-CTGAATTCGAATTCC SPF 10 0.2mL
GACCCGCACG-3" EcoR 1 P4 5'-GCGAATTCTTA 5d 8

TTCGTCTTCGCTTTC-3" EcoR | 1.4mmol/L
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1.10
120 6 SPF 3
4 10  SPF
IBV X93
BCG pRR3
BCG 10° CFU BCG-S1 10° CFU
1
2 3
3 IBV X
5d
2
2.1 IBVS1 PCR
IBV X PCR
S1 1620bp
DNA PCR
pGEM-T
pZT-S1
1620bp 540 GenBank
S1 AY427819 H52
M41 H120 BEAU S1
75.8% 76.1% 75.5% 76.9% IBV
X IBV
2.2 pY-a-S1
PCR S1 pY-a
EcoR T
pY-a-S1
2.3 pR-a-S1
hsp-a-S1 pY-a-S1
pRR3 Sal 1
Xho 1l Xbal  Hindll
pR-a-S1
2.4 S1
BCG-S1 45°C 30min
SDS-PAGE ~ Western blot 1
61kDa S1
20%  ELISA
S1
IBV

kDa M1 2 3 1 2 3 4
974 —

6.2 — ~— 01kl

430 —

1 rBCG-S1 SDS-PAGE ~ Western blot
Fig.1 ~ SDS-PAGE and Western blot analysis of expressed secretory
products. M.Low molecular weight protein markers Al A2.SDS-PAGE
of 1BCG-S1 culture supemnatants A3.SDS-PAGE of control pRR3
culture supernatants Bl ~ B3.Western blot of rBCG-gB culture

supernatants  B4. Western blot of control pRR3  culture supernatants.

2.5
rBCG-
S1 1
SPF
IBV 10
pRR3  BCG SPF IBV
10 1
1 SPF

Table 1 ~ The neutralization of SPF chick embryo assay for the

recombinant bacteria stain

Attacked embryos

G Number of Observitionnal number/
roups chick embryos time/d Suvived embryos
number

Sera inoculated
with attenuated 10 10 0/10

live-virus vaccines

Sera inoculated

with rBCG-S1 10 10 110
Sera inoculated
with BCG pRR3 10 10 10/10
2.6
3  BCG-S1 80%
3
100% 2
IBV X
2 rBCG-S1
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BCG pRR3 BCG 2 3
rBCG-S1 3 rBCG-S1 BCG pRR3 BCG P <
P <0.05 3 BCG pRR3 BCG 0.01 3
P <0.01 3
2 rBCG-S1

Table 2 Protective effect in chickens immunized with rBCG-S1 against challenge with the nephopathogenic X strain of IBV using SPF chickens

No. of chickens from which the challenge virus was re-isolated/ No. of chickens challenged % protected

Groups . Anllg en' I'st immunization 2nd immunization 3rd immunization
1mmunization

Kidney Trachea Kidney Trachea Kidney Trachea
1 Vaccine X93 4/10 60 5/10 50 2/10 80 3/10 70 0/10 100 1/10 90
2 BCG pRR3 10/10 0 10/10 0 10/10 0 10/10 0 10/10 0 10/10 0
3 BCG 10/10 0 10/10 0 10/10 0 10/10 0 10/10 0 10/10 0
4 rBCG-S1 6/10 40 8/10 20 5/10 50 6/10 40 2/10 80 4/10 60

3 rBCG-S1

Table 3 HI antibody response in chickens after immunization with rBCG-S1 and post- challenge with the nephopathogenic X strain of IBV using SPF chickens
Geometric mean HI titre log2 + SD

Groups . Antlg en‘ I'st immunization 2nd immunization 3rd immunization
1immunization
Pre-challenge Post-challenge Pre-challenge Post-challenge Post-challenge Post-challenge
1 Vaccine X93 59+1.64 6.4x1.78 9.0+1.77 8.4+1.30 9.5+1.41 9.9+1.55
2 BCG pRR3 2.3+0.46 1.9+0.86 2.4+0.74 1.4+0.98 2.1+1.13 3.0+£0.58
3 BCG 1.4+0.74 1.5+0.89 1.6+1.06 1.9+1.25 1.8+0.71 2.1+0.99
4 BCG-S1 3.0+1.40 3.5£1.74 3.1+£1.29 3.7+£2.14 4.1+1.89 6.9+2.03
3 S1 RT-PCR
IBV X
hsp70
a S1
pRR3 -
Stover  ° C Tox pR-a-S1 BCG
C BCG rBCG-S1
rBCG-S1 Sl
rBCG-S1
SPF
HSP70
M.
smegmatis mc2 155 HSP70
BCG IBV S1 HSP70
6
HSP70
26kDa Sj26GST HSP70
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GST 2)971 S . 2001
o 34 4 445 -450.
6 R
pBCG-SP-HSP65 HSP65
2004 20 2 170 - 174.
7 . X
S1 . 2002
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Construction of recombinant BCG bearing S1 glycoprotein of nephropathogenic
IBV and study on its immunogenicity on chickens

BAI Jia-ning BIAN Yan-qing ZHAO Bao-hua”
College of Life Science  Hebei Normal University — Shijiazhuang 050016  China

Abstract Glycoprotein S1 was the major protein to determine infection and immunogenicity of Infectious bronchitis virus
IBV . The S1 glycoprotein gene of IBV isolates were amplified by reverse transcriptase-polymerase chain reaction RT-
PCR and proved to be S1 gene by sequencing. The E. coli-mycobacterium expression shuttle plasmid pR-a-S1 was
constructed by inserting the S1 gene to the pRR3 with human mycobacterium tuberculosis HSP70 promoter and a signal
peptide. Then the plasmid pR-a-S1 was introduced into mycobacterium bovis BCG by electroporation to construct a
recombinate strain rBCG-S1. The SI protein could be highly expressed in M. smegmatis mc” 155 when induced by
heating and was detected by ELISA and Western blot assays using monoclonal antibody against S1 glycoprotein of IBV. 6
week-old SPF chicken were subcutaneously immunized with 10° c¢fu tBCG-SI and each chick was immunized three times
at 3 week intervals with the same antigen used for the primary immunization. The protective immunity of rBCG-S1 was
identified in vaccinated chickens. Results from the protection test showed the two immunizations with rBCG-S1 could
provide protection for chickens from the challenge with virulent nephropathogenic IBV strain X. Haemagglutination
inhibition titers were also increased in chickens immunized with the expressed rBCG-S1 and significantly higher titers
were detected after challenge. These data indicate that the rBCG-S1 could be used as candidate of a live vector vaccine
for NIBV.
Keywords Infectious bronchitis virus 1BV S1 glycoprotein gene rBCG  protective immunity
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