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Production of toxoid and monoclonal antibody by mutation
of toxin gene from Escherichia coli 0157: H7 for detection
of low levels of the toxin
I. Expression of toxoid by mutagenesis of verotoxin gene
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Abstract : Single base substitution and deletion mutation have been introduced into the verotoxin 2 (VT2)A
subunit gene from 0157:H7 isolates to reduce cytotoxicity of VT2 and the cytotoxicity between wild type
toxin and mutant toxoid were compared. A M13-derived recombinant plasmid pEP19RF containing a 940bp
EcoRI-Pstl fragment of VT2A gene was constructed for oligonucleotide-directed mutagenesis. The double
mutant pDOEX was constructed by point and deletion mutation of two different highly conserved regions
of VT2A encoding active site cleft of enzymatic domain. The key residue, Glu 167(GAA) and the pentamer
(WGRIS) consisting of the enzymatic domain were replaced by ASP(GAC) and completely deleted in
nucleotide sequence analysis of mutant, respectively. In the comparision of vero cell cytotoxicity between
wide type toxin and toxoid from mutant, the wild type toxin expressed cytotoxmnty in dilution of 10,
but the toxoid from mutant did not show cytotoxicity to vero cells.

Key words: E. coli O157:H7, verotoxin 2 gene, enzymatic active domain, ohgonucleotlde dirceted
mutagenesis, cytotoxicity.
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Site directed mutagenesis
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Table 1. Synthetic oligonucleotide used for site-directed mutation of VT2e gene

Primer Sequence Length (mer) Used for
PEI 5 C-ACA-GCA-GAC-GCC-TAA-CGC-3' 19 point mutation
201 207 . .
PF2 5’ - GAC-CTC-ACT-CTG-AAC-AAT-GTG-CTT-CCG-GAC-3' 30 deletion mutation




g 0157:H79) 54 A4 #

50 mM MgSO, 1 i, PCR buffer 5ul, dNTP 4.7 pl,
Platinum Pfx DNA polymerase(Gibco-BRL, USA) 2.5 unit
£ 7}3lo] thermal cycler(Perkin-Elmer, USA)E AR5}
o] ZZ3H ) PCRE 94°Col| A 42 7F | G 7 the 94°C
oA 4027} denaturation, 55°CelA] 30Z7}t annealing,
68°Col| A 587} extensions T HPLZ & 15 cycle
2 Z2E3qc) $ZAEL WA/19Esd FA% band
Z agar gel Z5-E 3]} geneclean kit (BIO 101, CA)
g A3l A3k AAS DNA 20 el Dpn
1 (10 uyE 718t 37°CoH| A 2A17F WH-g-A1A Wolrt =
YEA FE ARAHR] ARES BalEAch v 10w
o] T4 DNA ligase 3 unitE 7}3ted 37°Coll A 6047k
ligation $F T8 IM109 competent cellol] 3 H&3}5 T

Mutant VT2A subunit Off CHEF 37IMd &0l

IM1099] HAA33 VI2A mutant®] mutation -5
£ #elsl7] $18ke] IM1099% MI13K07 helper phageE
79 A A G4 DNA(ssDNAYE F&315 ). o] ssDNA
£ T7 sequencing kit(Pharmacia, USA)$} [*S]dATP
(Amersham, USA)E ©| &3} dideoxynucleotide chain
termination *H? 0.2 F71X D& AA AT

Ho| {&Xiel L

H71M gl ¢J3ted Hol7t 21 double mutant®]
plasmidE IM100°] A HE 271 WHo|F+E DOMUT
1092}2 HH3lar, SR FdS fxslr] Aste 05%
glucose®} 100 W/ mil ampicilling 3 7}% LB brotholl
HEst 37°ColAM 18217 w3 ohF 54 vl ol uj
UA 1%E HES] 37°Col A ABulgsdth @
=7} 600 nm FF=lA OD 0.7°] HUS W lac
promoter FZEZ IPTGE #F5=7t 05mMe] &
FEA Hrsle] 37°CAM 3A17F vekel ohE dEA S
022 ume] membrane® 2 <3 NG M EEAGAF
off ARg-3F3ATE.

HZ SMAIH

Gentry®} Dalrymple™®] "ol whzh A g vT29t
HAELE AT 348t 96 well plateol] THEo &gt
Vero cello] HE3}2 347 viksldA] CPES #E3}
o 50%2] AEE APEATIE AEY 7P =2 84|
4(CDsp)& end pointZ ko] vTe] 848 A4t

4 O

Holx @l vector2| A
o] ©9]8 ZglAu|= pEP19 RF] A%} : VT2 &

A7ke] wolofl o gk ¥

S0 g ugEs

m

S AT S S AT 191

Fig 1. Agarose gel (1.0%) Electrophoresis pattern of
pEP19RF products. Lane M : 1 kb marker(BRL, USA). Lane
1: pKSC101/EcoRI-Pstl. Lane 2 : M13mp19/EcoRI-Pstl. Lane
3: pEP19RF/EcoRI. Lane 4 : pEP19RF/EcoRI-Pstl.
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Fig 2. Newly synthesized and ligated DNA products. Lane
1:M13mpl8 ssDNA (0.2 pg/ll) as a control. Lane 2 : The
product of DNA polymerization and ligation with pEP19RF
template and mutagenic primer. Lane M : 1 kb size Marker
(BRL. USA). '

Fig 3. Agarose gel(0.1%) eletrophoresis pattern mutated
new phage clone. Lane M : 1 kb marker(BRL, USA). Lane
1 : Double mutated new phage clone/EcoRI-Pstl.
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Fig 4. DNA Sequence analysis of point mutated region in
VT2A gene.
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Fig 5. DNA Sequence analysis of deletion mutated region
in VT2A gene.
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Fig. 6 Comparision of cytotoxicity between wild type VT2
and its mutants on vero cells. Row 1 : Wild type VT2 from
KSCR 109, Row 2 : Culture supernatant from DOMUT109.
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