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PCR EcoRV
sf301 AwirG DsbA33 G DsbA33G PCR

EcoRV 3
5301 PCR
2.2 sf301 AvirG DsbA33G
2.2.1 sf301  AwirG DsbA33G
Senery $301
5301 AwirG DsbA33 G

1 5301

ANoirG DsbA33 G

1 301 2AvirG DsbA33G
Table 1  Comparison /301 A wirG DsbA33 G’s virulence with
wild type $/301 by Senery test

Keraconjunctivitis severity rating

Bacterial strains

0o 1 2 3 Total eyes
/301 0 0 0 8 8
sf301 A virG DsbA 12 0 0 0 12
2.2.2 sf301  AwirG DsbA33G
Hela /301 DwirG
DsbA33 G Hela
10 sf301 301 DG
DsbA33 G 1~2 s301  AwirG
DsbA33 G
1-A
5301 Hela 20 Giemsa
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DsbA33 G 1~2
5301 AvwirG DsbA33 G
2.3 sf301 AvirG DsbA33G
2.3.1 301 AwirG DsbA33G ELISA
$/301 LPS G  IgA
1-B
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IsG IgA
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ELISA

I-C
2.3.2 301 AwirG DsbA33G

Senery

5301 AwirG DsbA33G
sf301

sf301  AwirG DsbA33G

sf301

2 sf301 AvirG DsbA33G
Table 2 The protection efficacy of /301 A wirG DsbA33 G tested

by Senery test

Immunization Protection efficacy eyes
protocol Fully protection Partial protection ~ No protection  Total
Primary group 12 0 0 12
Boosting group 14 0 0 14
PBS group 0 0 10 10
/
16 17
(0]
18
IesA
Ipa Ipa
DsbA dsbA
Spa32 Spa32 Mxi
Il

L NshA ) Ina
© MERZFRMEDMRATIKEHEEL http://journals. im ac. cn



2005 Vol.45 No.5 2a sf301 DsbA/ virG

751

19
2a sf301
» AurG
212bp
AoirG
dsbA
DsbA33 G Spa
DsbA33 G Ipa 1
/
5301 AurG
DsbA33 G )
3
4
5
6
Segregational loss ;
N 8
9
10
2a FS
910
11
/

2

301 2virG DsbA33G ‘
13

IsG IgA sf301

14

ANpirG DsbA33 G

21

Kotloff K I.  Winickoff J P Ivanoff B Global burden of

et al.
Shigella infections  implications for vaccine development and
implementation of control strategies. Bull World Health Organ 1999
77 651 - 666.

2001.
Hyams K C Bourgeois BR Merrell R R et al. Diarrheal disease
during operation desert shield. N Engl J] Med 1991 325 1423 -

1428.

2004 26 6 479 -481.
Dupont H L Homick R B Snyder J] P et al. Immunity in
shigellosis. II. Protection induced by oral live vaccine or primary
infection. J Infect Dis 1972 125 12 - 16.
Kotloff K L. Taylor D N Sztein M B et al. Phase I evaluation of
AvirG Shigella sonnet live attenuated oral vaccine strain WRSSI in
healthy adults. Infect Immun 2002 70 2016 —2021.
Venkatesan M M Hartman A B Newland ] W

et al.

Construction ~ characterization and animal testing of WRSdl a

shigella dysenteriae 1 vaccine. Infect Immun 2002 70 2950 —
2958.
2a AaroA
1998 14 5
542 - 546.
2a
FS
1999 12 3 178 - 180.
3 . C 1997 27
1 83-88.

YuJ Edwards-Jones B Neyrolles O et al. Key role for DsbA in
cell-to-cell spread of Shigella flexneri permitting secretion of Ipa
proteins into interepithelial protrusions. Infect Immun 2000 68
6449 — 6456 .

Hartman A B Van de Verg L L Collins H H Jr et al. Local
immune response and protection in the guinea pig keratoconjunctivitis
model following immunizations with Shigella vaccines. Infect
Immun 1994 62 412.

Elsinghorst E A. Measurement of invasion by gentamicin resistance.
Meth Enzyme 1994 236 405 - 420.
Czerkinsky C C  Nilsson L. A Nygren H
enzyme-linked immunospot  ELISPOT

specific antibody-secreting cells. J Immunol Methods 1983 65 109

et al. Solid-phase

assay for numeration of

- 121
© MERZFRMEDARFATIKESHEE http://journals. im ac. cn



752 Acta Microbiologica Sinica 2005 Vol.45 No.5

15  Westphal O Jann K. Bacterial lipopolysaccharide extraction with 19 Yu]. Inactivation of DsbA but not DshC and DsbD affects the
phenol water and further application of the procedure. Methods intracellular survival and virulence of Shigella flexneri. Infect
Carbohydr Chem 1965 5 83 —91. Immun 1998 66 8 3909 — 3917.

16 Guan S Verma N K. Serotype conversion of a Shigella flexneri 20 JinQ YuanZ Xu]J et al. Genome sequence of Shigella flexneri
candidate vaccine strain via a novel site-specific chromosome- 2a insights into pathogenicity through comparison with genomes of
integration system. FEMS Microbiol Lett 1998 166 79 — 87. Escherichia coli K12 and O157. Nucleic Acids Research 2002 30

17 Nataro J P. Vaccines against diarrheal diseases. Semin Pediatr 20 4432 -4441.

Infect Dis 2004 15 272 -279. 21 Hartman A B Powell C P Schultz C L. et al. Small-animal model

18 Blumberg R S Lancer W1 Zhu X P et al. Antigen presentation to measure efficacy and immunogenicity of Shigella vaccine strains.
by intestinal epithelial cells. Immunol Letters 1999 69 7 —11. Infect Immun 1991 59 4075 — 4083.

Construction and characterization of a live attenuated Shigella flexneri 2a vaccine strain
sf301 AvirG and DsbA33G

YANG Xiao-feng ZHOU Le ZHENG Jin SI Lyv-sheng WANG Yi-li®
Key Laboratory of Ministry of Education for Biomedical Information Engineering Institute for Cancer Research of Life Science and Technology
Xi'an Jiaotong University ~ Xi'an 710061 China

Abstract Construction and characterization of a live attenuated Shigella flexneria 2a sf301 vaccine strain to prevent the
endemic of shigellosis. Using Chinese majority epidemic Shigella flexneri 2a serotype sf301 as the target pDovirG a
deletion derivation of the virG gene in the SacB suicide vector pCVD442 and pDsbA33G  an mutant of a disulfide bond
catalyst DsbA  replaced its 33 amiano acid Cystine by Glycerin in pCVD442 were used to generate a attenuated mutant
strain sf301 AwirG DsbA33G . lis virulence was evaluated by Sereny test the invasive ability was detected by Hel.a
cell invasive assay immunogenicity was detected by immunized Guinea pigs through inoculated guinea pigs’ conjunctive
sac. Sereny test was negative and Hel.a invasive assay showed sf301 A wvirG DsbA33 G retained partial invasive ability.
In contrast to control group sf301 AwirG DsbA33 G could induced significantly high antibody levels of IgA and IgG
against sf301 LPS in animal’s mucosal lavage fluids and sera in both primary immunization protocol and boosting protocol .
The numbers of ASCs in local draining lymph nodes and spleens were significantly higher than control group. The immune
response to sf301 AwvirG DsbA33 G could provide completely protection from the challenge of wild type sf301. sf301
ApirG DsbA33 G is a safe and effective oral candidate vaccine to prevent the infection of Shigella strains.

Key words Shigellosis  Shigella flexneria 2a Live attenuated vaccine
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