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Expression of Fusion Protein Stx2B-Tir-Stx1B from Enterohemorrhagic
Escherichia coli O157: H7 and Its Immunogenicity Analysis in BALB /¢ Mice
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( Institute of Veterinary Medicine Jiangsu Academy of Agricultural Sciences Key Laboratory
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Engineering Research of Veterinary Bioproducts Nanjing 210014 China)

Abstract: In order to prevent and cure EHEC 0157: H7 genetically engineering vaccine especially subunit vac—
cine has significant dominance over others. To construct tir-stx fusion gene the DNA fragments encoding middle 295 ami-
no acids( Tir295) of tir and 72 amino acids( stx72) of stx/b and six2b were fused in turn in frame with the multiple cloning
sites of pGEX and the recombinant plasmid of pGEX-six2b—tir-stx1b was transferred to host cells E. coli BL21 strain
( DE3) . Then the protein was induced and expressed with induction of IPTG. The expression quantities and style of fusion
protein were determined by SDS-PAGE and thin layer scanning results showed that amount of expressed fusion protein
was 30% in total of bacteria protein. Purified recombinant Stx2B-Tir-Stx1B protein can elicit high titer IgG (10°) by sub—
cutaneous immunization BALB/c¢ mice also elicit high titer IgG (10*) and IgA (10) by intra nasal immunization. More—
over compared to non-immunized mice still shed EHEC O157: H7 on 14th day immunized mice shed no bacteria in the
fecal samples 8 day later after challenged with O157: H7. All results shows that stx2b-tir-stx1b protein has good antigeni—
city and tir295 and stxb72 antigens can evoke immune responses against tir295 and stxb72 reseptively. The tir-stxb fu—

sion protein expressed in E. coli could offer an important ingredient that should be consider in construction of recombinant
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EHEC 0157 vaccine or preparation of experimental material for the monoclonal antibody.
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MI1. DL2000M2. DL-50001 2.BamH I and Xho I digestion of
pGEX-stx2btir-stx1b.

1 pGEX-stx2b-tir-stx1b

Fig.1 Enzyme digestion of pGEX-stx2b-tir-stx1b
recombinant plasmid
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M. Middle molecular weight marker; 1. Bacterial protein induced
by IPT; 2. Bacterial protein uninduced by IPTG; 3. Ultrasonic
supernatant protein induced by IPTG.

2 BL21( pGEX-stx2b-tir-stx1b)
SDS-PAGE
Fig.2 SDS-PAGE analysis of recombinant
protein expressed by BL21( pGEX-stx2b-tir-stx1b)
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33% (21/6) 50% (3/6)
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A. Six2B-Tir-Stx1B 0157: H7 Tir
; B. Stx2B-Tir-Stx1 B
0157: H7 stx1b ; C. Stx2B-Tir-Stx1 B
0157: H7 Stx2B

A. Rabbit antibody to Stx2B-Tir-Stx]1 B recombinant protein reacts to Tir
protein produce by EHEC 0157 : H7; B. Rabbit antibody to Stx2B-Tir—
Stx]1 B recombinant protein reacts to Stx1B protein produce by EHEC
0157: H7; C. Rabbit antibody to Stx2B-Tir-Stx1 B recombinant protein re—

acts to Stx2B protein produce.
3 pGEXAT-stx2b-tir-stx1b Western Blot
Fig.3 Western Blotting analysis

of pGEX-stx2b-tir-stx1b recombinant protein

Tab.1 Protection of immunized mice against a
lethal challenge of O157: H7 by subcutaneous immunization

with multivalent recombinant protein of Stx2B-Tir-Stx1B

Subcuqnequs Criulp S1 Control gfoip ST Control grsogp ST
1mmunization
Number 12 6 9
Dose /mouse 50 pg/200 pL 50 pg/200 pl. 200 pL
/ 33%(2/6) 50% (316)
The live/total 90% (9/10) 0%

NI (pGEX4T-Stx2B-Tir-Six1B

) NI (pGEX4TH ) N
I (PBS) . 14 d
N1 10LD50
100% ( 5/5) S0LD50 60%
(3/5); NI NI 10LD50
33%(1/3)  66% (2/3) SOLD50

0 33%(1/3)( 2).

Tab.2 Protection of immunized mice against a lethal
challenge of O157: H7 by intranasal immunization with
multivalent recombinant protein of Stx2B-Tir-Stx1B

I I Il
Intranasal immunization ~ Group I~ Control group [ Control group Il
Number 10 6 6

[ Dose/mouse 20 pg/30pL 20 pg/30pLl 20 wg/30pL

10 50 10 50 10 50

Bacterial dose/mouse LD50 LD50 LD50 LD50 LD50 LD50

/ 100 60 33 0 66 33
The live/total (5/5) (3/5) (1/3) (0/3) (2/3) (1/3)
2.5.2 SI
Stx2B-Tir-Stx1B  IgG 10°
(P <0.05);
Stx2B-Tir-Stx1B IgA ( 4o

NI Stx2 B-Tir-Stx1 B—=zot IgG
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Fig.6 Stx2B-Tir-Stx1B-specific serum IgA

following intranasal immunization

2.5.3
14 d EHEC 0157: H7 34
37
24 h PCR
0157: H7.
(P<0.05)( 7).
2.5.4 0157: H7

0157: H7

Fig.7 E. coli 0157: H7 shedding in feces following

intranasal and subscutaneous administration in mice

A.EHEC 0157: H7 Vero ; B. pGEX4T-Stx2Bir—
Stx1B Vero

A. EHEC 0157: H7 Shiga toxin to Vero cells; B. EHEC 0157: H7
Shiga toxin neutralized by Stx2B-Tir-Stxl1 B-sera to Vero cells.

8 EHEC O157:H7
Fig.8 EHEC 0O157: H7 toxin neutralization test
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