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Abstract  Enterohemorrhagic Escherichia coli EHEC 0157 H7 is an important pathogen. One of the important virulence
traits of EHEC 0157 H7 is the capacity to produce attaching and effacing A/E lesions on enterocyte. This property encoded by
a pathogenicity island termed the locus of enterocyte effacement LEE . LEE contains ler LEE-encoded regulator gene. The
product of ler is a central up-regulator of many virulence genes of the LEE. Another important virulence factor of EHEC 0157

H7 is Shiga toxin Stx  encoded by a prophage integrated into the chromosome of 0157 H7. In order to obtain an attenuated
vaccine candidate a ler deletion mutant of 0157 H7 was constructed by use of suicide vector pCVD442. Meanwhile due to
potential instability of the prophage carrying the stx gene the prophage was cured with serial passages of bacteria and confirmed
by PCR and DNA sequencing. A ler/ stx deletion mutant of EHEC 0157 H7 was constructed termed as 0157 H7 Aler/Asix .
The cultural supernatant of O157 ler/ stx deletion mutant was inoculated in vero cell culture and the result indicating that 0157
ler/ stx deletion mutant lost the toxigenicity to vero cell. Test group and control group of mice were orogstrically inoculated with

the O157 ler/ stx deletion mutant and the virulent strain 0157 H7 EDI933  respectively. Mice were observed daily for clinical
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signs and weight changes. After inoculation of the deletion mutant test group of mice inoculated with O157 H7 Aler/Astx
gained weight normally and experienced no clinical signs. In contrast control group of mice inoculated with 0157 H7
exhibited weight loss and all died in four days. In another experiment pregnant mice were orally vaccinated by 0157 H7 Aler/
Astx  twice at interval of 14 days. Subsequently the suckling mice were orally challenged with 0157 H7 EDI933 at 7 days of
age. The results showed that 78.34% of the sucking mice born by vaccinated mice were survival and 12.73% of the sucking
mice born by non-vaccinated mice were survival. This study demonstrated that O157 ler/ stx deletion mutant lost the toxigenicity
to vero cell and to be safety to mice. Oral immunization can induce specific immune responses and this mutant strain could be

used as an attenuated vaccine candidate against EHEC 0157.

Key words EHEC O157 deletion mutant immunization attenuated vaccine
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Table 1 Primers used in this study

Primers Sequences 5'-3’ Location in the genome of EDI933

Primer f gagctctttcgecgaatg 4620823-4620834

Primer g clctataagcetgaatgta 4620104-4620121

Primer h tacattcagettatagaggacactgaagaagaa 4619810-4619824

Primer i tctagattacgagtagaac 4619084-4619096

Primer d ltaactaaalggaaa 4620448-4620462

Boed 751 agtlcagtiategttategtt 4619755-4619766
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Table 2 Plasmids and strains used in this study
Plasmids and strains Characteristics Source
pCVD442 Suicide vector CVD University of Maryland
pCVD442  Aler A suicide vector with deleted ler gene This study
0157 H7 EDL933 Wild type virulence strain CVD  University of Maryland
0157 H7 86-24 Wild type stxl” . CVD  University of Maryland
SM10 A host cell of suicide vector. CVD  University of Maryland
SM10 pCVD442  Aler SMI10 carrying the recombination suicide vector This study
0157 H7 86-24 pCVD442  Aler 0157 H7 carrying the recombination suicide vector This study
0157 H7 Aler/Astx ler/stx deletion mutant of EHEC 0157 H7 86-24 This study
1.2 pCvD442  Aler 279p  ler
EHEC 0157 H7 ler 0157 H7 ler
Primer f Primer ¢  Primer h
Primer i PCR 279bp  ler 0157 H7 86-24 pCVD442 Aler ler
Aler ler 73-351 pCVD442  Aler 279bp
279bp pCVD442 ler
pCVD442  Aler 0157 H7
SM10 0157 H7
SM10 pCVD442  Aler
1.3 0157 H7 0157 H7 86-
0157 H7 86-24 24 ler
LB 0157 H7 86-24
50pg/mL pCVD442  Aler LB 10
0157 H7 Nal" 5% 50pg/mL
1.4 LB 29C
conjugation
0157 H7 86-24 Nal" PCR ler
SM10 pCVD442  Aler LB 279bp  ler
LB 0157 86-24 ler
Boed751  Primer d ler
LB Amp 100pg/mL  Nal PCR
50pg/mL 0157 86-24 ler
1.6 0157 H7 86-24 ler/stx
0157 H7 86-24
pCVD442  Aler Stx
ler 279bp 0157 H7 86-24 ler
ler PCR ler LB
PCR Stx2
1.5 0157 H7 86-24 ler 0157 H7
Aler/Astx GenBank 0157 H7
0157 H7 86-24 pCVD442 Aler DNA

pCVD442  Aler
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Aler/Astx DNA 7d 2 20 1
1.7 0157 H7 Aler/Astx Vero 0157 H7
EDIL933 7
0157 H7 EDIL933 0157 H7 Aler/ 4.6 x 10° CFU/
Astx DH5«a LB
3 10 x
2
10pL
Vero 2.1 pCVD442  Aler
10~ 10"l 72h 279bp  ler
6 PBS 3 pCVD442 SMI10
100pL Sac 1 /Xba 1
10min Boed 751/Primer d PCR
33% 570nm PCR 1
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2 o34
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Fig. 1 Restriction enzyme digestion and PCR
1 O157 H7 Aler/Astx 2 identification of pCVD442  Aler
0157 H7 EDIL933 1 DIL2000 DNA marker 2 pCVD442 Aler digested by Sac [ /Xba
4 % 109 CFU/ 3 1 3 PCR amplification by primer f/primer I 4 PCR amplification by
Primer d/Boed 751.
2.2 0157 H7 86-24 ler/stx
1.9
28¢ 2 SM10 pCVD442  Aler
R
0157 H7 Aler/Astx 0157 H7 86-24 Nal
Nal® Amp®
2 14d 30d 60d 90d PCR Aler
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0157 H7 Aler/Asix
12 3 4 [3

2 0157 H7 ler
Fig. 2 Identification of ler gene from wildtype

0157 H7 or mutants
1 DI2000 DNA marker 2 ler gene from O157 H7 86-24 3 ler gene
from 0157 H7 8624  Nal® 4 ler gene from 0157 H7 86-24

pCVD442  Aler 5 ler gene from 0157 H7 86-24 ler gene deletion

mutant .
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Fig. 3 The toxigenicity of 0157 H7 and its ler/stx deletion

mutant culture supernatants to Vero cell
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Fig. 4 The weight curves of mice inoculated
with bacteria cultures
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Intestinal tissue section of control group

Hepatic tissue section of control group

Kidney tissue section of control group

Intestinal tissue section of test group

Hepatic tissue section of test group

Kidney tissue section of test group
0157 H7 Aler/Asix

5 0157 H7 EDL933
Fig. 5 Mice tissue pathological lesions of control group experimentally inoculated with 0157 H7 EDL933

and test group experimentally inoculated with 0157 H7 Aler/Astx

492nm OD x5

3 14 ELISA
Table 3 The comparison of OD values by ELISA detecting IgA and IgG at 14 days after immunization OD 492nm x + s
IgA LG
Groups
Fecal Serum Fecal Serum
Immune group 1.931 +0.336 0.872+0.195 0.742 +0.228 2.779 £0.217
Control group 0.365+0.162 0.244 £ 0.071 0.194 +0.017 0.25+0.042
3
Six
0157
E 0157 H7  LPS Intimin
. B SitxB
0157
0157
LFecal lga Serum lpA Liecal 186G Serum 1pG 0157 H7
6 ELISA 0157
Fig. 6 The results of ELISA assay for detecting
flowing values of IgA and IgG 0157 H7  LPS
B
3 7
0157 17 0157 H7
0157 H7
0157
EHEC 0157 H7
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