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Abstract: This study was designed to determine optimal condition for expression of cloned
Shigatoxin2e(Stx2e) gene from transforntedoli PED18, to compare the cytotoxicity titer between cloned
Stx2e and Stx2e from original strain, and to confirm of receptor binding affinity of Stx2e for use of
development of receptor binding ELISA to detect of Stx2e. The optimum composition of medium for
expression of Stx2e gene Bcoli host-vector system was definded as the medium containing 0.5% glucose
and 0.5mM IPTG. The cytotoxicity titer of expressed Stx2e for Vero cell was 1000 fold higher than that
of Stx2e from original strain AY93258. The binding affinity of Stx2e to receptor globotetraosyl
ceramide(Gh was confirmed by immunobloting.
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Fig. 2. Comparison of optimal condition of basal medium
(LB broth) for expression of Stx2e gene from transformed
E. coli
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Stx2e gene in transformed pED18. B Y e -
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Fig. 3. Comparison of cytotoxicity between wild type Stx2e and expressed Stx2e.
[Row 1 : Stx2e from original strain AY93258, Row 2 : Stx2e expressed from pED18].
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Fig. 4. SDS-PAGE pattern of purified protein of toxin rfiro
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[Maker :

fraction after chromatofocussing].

2 M FL FEEATh 5 ol @A Al 84
< EElslal ELISAH SR AR 43 @A 9717 L
7,000-1: 14,0002 JebT),

Stx2e S48} A Gbaele| XS &0l

=] ] Ag7lell A FE3 GhyE TLC Al al Stx2e
= 237 the, Stx2ell tidt 3549} goat anti-rabbit
peroxidase conjugate 2} 2 713l WHSAIF ) Plate
o] 71d &8& 7ste] WG A3} 484 Gh= Stx2e

oF 73 Asde HeERASith

o F
Shigatoxemi@ 913} o7 ¥ & R 2] HEH2
Stx2es Aakshe tigwre] Aol efste] o A=

Al HIHSHA A sk, dstxeA e B, o5 X, 7
, o9} 22 NS YET [16, 18, 1915
ZHol o]y &L x| S Holl), 4E AELS Y2

o] f1FEe] H7AY HAREo] Fof AAlHoR e

el g e AUz sl

o2

Protein marker, broad range. (NEB), Lane 1 :
Crude toxin of PED18 after dialysis, Lane 2 : Cdillec
fraction after anion-exchange column, Lane 3 : Collec

A g HAo) S EA AT 213 gl 255

d

£ el 91209 ShigaSat S4o] el A8 =
A4 FUHBR QAR vIFELE Nt

of, i
o

Stx2e FZHAE FHA 7] 7] Hste] Az
PED18S th-d<F DH5oF'IQ0l F2 %k sfsit. F4 A
& wjF FAFete] plasmids 2#)8a AT IS
BamH 2} Hind ll& dekste] 18k A= 71 5 [3]0]
Bk 1.4k Stx2e geng 218 4= IAvh(Fig. 1).
oS g I8 HAE FE30] MESYS v
3 A3}, Bog-2 16CDsdmlE, ¥ 24872 10°CDsy/
ml 2] MEEAE Ueio] FEHS ] A5 B
gzl wiske] 10000 © 2 AE=AS vehdsih
o]#]3 A7E Stx gené cloninggty F @A sksto] B
e 4ot FA A3 540 ATEAL vk
Ay Q7A=Y A4 [4, 12, 231 FAFsH T

Stx2e-fxlAte] WE FHAxAL FE3] H8t ¥
A g4 PED18> 7] &ulA|9] glucose} lactose
promotor-FZE22 IPTGE sxEEE H7| viFsle]
5405 F529 o5 AEEYE v 248 oh(Fg.
3). 0.5%] glucose&} 0.5mM IPTGE 3 7}t wj= o)
PED18% W%k &3 4% AlE5A0] 1°CDIMEA
AEFE FoA 7 28 AEXEAS Vel o A a
g z2AYE 4 ATt ol#T A= 2 5 [4]°]
Stx2 AR FF DHEAE 2AE AHF FAKS
At

ARE 54071 AE QR HEHE Stx1Y St}
= gy stx2e] A5l 79 90% olate] B4t
periplasmic spacé Zg= o] SUtt HAE FEAIF]7]
#3le] polymyxin B sulfat& 3 7tste] 4x& st
I X3} FAEE § o2 A AS oEk crude
toxing L& 4 Aok AT [7, 20

2 AR EHHCE FAE vhF Yker]
slo] P2 S PED1S Stx2edtd JFzrow 8
A wiA el wjFste] A E 3L, polymyxin B
sulfateg 718t k3 thS 30%6} 70% 34 Ry
o] gAR o= HAHAA crude toxid R8T F
5t EAE QlAF g3l 0 7 BEX3T Amicon fiter] &
} T}& A-E columr® CF colume® E-3te] AA35k
SDS-PAGE] 713l &<1s 23} crude toxid
st Exlepe] vzl 2o AEFH ) 1
-E columrg] HAAEL =4 oy 9lo] g B
AZH L, CF colums] 2HEolA= 32kd] A

o

o

- RS U

[e]



256 R L REL DN L

A9 &Pl &

subunig} 7.7 kd?] B subunit®3 &
Stx JA A3 [15, 22]

g 5 glo] A7 A7AE
oF FAst LERH ST

R ] Ar1olM BEeldt GhE TLC platel] A 7)3}o]
immunoblottingd ©-2 VT2e| tha J134-S Felsk 2
FHFig. 5) Ghell =2 3L Jeld AL 7z
Lingwood [2]2} & & [1]°] Stx2il & receptor] %1
3PS Eelst Aol dAsts.

[e]
AR

x =
o2

rat

1. 483 RS, =95, P44, A¥=, 499, 4
E. Verocytotoxin A4 th3te] % 2 Receptos
o] 43+ RELISAH <] 7N, II. Verotoxire] #&S
g+ Receptor Binding Enzyme-linked Immunesorbent
Assay(RELISAY| #sto]. st T35 B A8 3] A).
1996, 20, 55-63.

2. 7143, Lingwood, C. A. Verotoxin A4 o<

Hdo] g AF. ol FEr ke A, 1992,
16, 215-221.

3. A%, ARE, A8 Eugd =91 f49 oF
 O13% H¥ Verotoxin-E 421712 2843 4

7\ E B, Sge]F-F R 8] K], 1997,21, 281-
288.
4. AQ1F, AL FEEWNA  Escherichia coli

0157:HP] £g & o]& o] A4Hsl= Verotoxin-2
o] AEFTR EA | FEEHA Egg
Escherichia coliO157:H-Z%E Verotoxin-2] %
Al B B4 digkeelAkE]A]. 1996, 36, 379-387.

5. Basta, M., Karmali, M. A. and Lingwood, C. A.

11.

12.

13.

14.

15.

16.

17.

Sensitive receptor specified enzyme-linked immunosorbent

assay foiEscherichia coliverotoxin. J. Clin. Microbiol.
1989, 27, 1617-1622.

6. Boyd, B. and Lingwood, C. A.\erotoxin receptor
glycolipid in human renal tissue. Nephron. 1989,
207-210.

7. Cemy, G. and Teuber, M. Differential release of
periplasmic versus cytoplasmic proteins frastherichia
coli by polymyxin B. Arch. Microbiol. 1971179, 166-
179.

8. Frank, M. A., Jorsal S. E., Ahrens, P., Tensen, N.
E. and Meyling A. Molecular characterization of
Escherichia colistrains isolated from pigs with edema
disease, J. elin, Microbiol. 19935, 20-24.

9. Franke, S., Harmsen, D., Caeprioli, A., Pierard, D.,
Wieler, L. H. and Carch, H. Clonal relatedness of
shiga-like toxin producingsherichia coliO-101 strains
of human and porcine orgin. J. Clin. Microbiol. 1995,
33, 3174-3178.

10. Frydendahl, K. Prevalence of serogroups and virulence

18.

19.

20.

21.

22.

9wy - ER - A8

in Escherichia coliassociated with postweaning diarrhea
and edema disease in pigs and a comparison of
diagnostic approaches. Vet. Microbiol. 2088, 169-
182.

Gentry, M. K. and Dalrymple. J. M. Quantitative
microtiter cyototoxicity assay for shiga toxin. J. Clin.
Microbiol. 1980,12, 361-366.

Gyles, C. I. DeGrandis, S. A., Mackenzie, C. and
Brunton, C. J. Cloning and nucleotide sequence
analysis of the genes determinig Verocytotoxin
production in a porcine edema disease isolateR. of
coli. Microbial. Pathogen. 198&, 419-426.

Ling, H., Pannus, N. S., Boodhoo, A., Armstrong,
G. D, Clark, C. G., Brun, J. L. and Read, R. JA
mutant shiga-like toxin lle bound to its receptor Gb(3)
structure of a group Il shiga-like toxin with altered bind
specificity. Structure Fold Des. 2008, 253-264.
Lingwood, C. A. Role of verotoxin receptors in
pathogenesis. Trends in Microbiol. 1996,147-152.
Macleod, D. L. and Gyles, C. L.Purification and
characterization of akscherchia colishiga-like Toxin

Il varient. Infect. Immun. 199068, 1232-1239.
MacLeod, D. L., Gyles, C. L. and Wilcock, B. P.
reproduction of edema disease of swine with purified
shiga-like toxin Il variant. Vet. Pathol. 19948, 66-73.
Mary, G. K. and Joel, M. D. Microtiter cytotoxicity
assay for shigella toxin. J. Clin. Microbiol. 1982,
362-367.

Methyiapun, S., Pohlenz, J. F. L. and Bertschinger,
H. U. Ultrastructure of the intestinal mucosa in pigs
experimentally in oculated with an edema disease-
producing strain ofEscherichia coli(0139:K12:H1).
Vet. Pathol. 198421, 516-520.

Moxley, R. A. Edema disease. Vet. Clin. North Am.
Food Anim. Pract. 200016, 175-185.

Petric, H. M., Karmali, M. A., Richardson, S. and
Cheung, R. Purification and biological prorerties of
Escherichia coliverocytotoxin. FEMS. Microbiol. Lett.
1987, 41, 63-68.

Samuel, J. E., Perera, L. P, Ward, S., O'Brien, A.
D., Ginsburg, V. and Krivan, H. C. Comparison of
the glycolipid receptor specificities of the Shiga-like
toxin type Il and Shiga-like toxin type Il variants.
Infect. Immun. 199058, 611-618.

Silva, A. S., Valadares, G. F, Penatti, M. P. A., Brito,
B. G. and Leit, D. S.Escherichia colistrains from
edema disease : O serogroups and genes for shiga toxin,



A% Shigatoxin 2671 ke] T A4k 8l HA4of 83 A F3H 24l 257

d

enterotoxin, and F18 fimbriae. Vet. Microbiol. 2080, sequencing of a shiga-like toxin type Il variant from
227-233. an Escherichia colistrain responsible for edema disease
23. Weinstein, D. L., Jackson, M. P, Samuel, J. E., of swine. J. Bacteriol. 1988,70, 4223-4230.

Holmes, R. K. and O'Brien, A. D. Cloning and



