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Abstract

Escherichia coli O157:H7 causes hemolytic uremic syndrome and hemorrhagic colitis in humans.

The

objectives of this study were to produce monoclonal antibody(MAD) against E. coli O157:H7 and to develop an enzyme
linked immunosorbent assay(ELISA) for the rapid detection of E. coli O157:H7 in agri-stockbreeding. The characterization
of MAD produced from hybridoma cell (HKEC 4G8-5) was validated by ELISA and Western blot. The produced MAb
was specific to E. coli O157:H7 and showed weak cross-reaction to Staphylococcus aureus. The detection limit of ELISA
based on 4G8-5 MAb was 10° cell/mL. Although the ELISA could not detect E. coli O157:H7 in the meat and sprout
samples inoculated with 1x10" cell/10 g without enrichment, the same samples after enrichment for 6 hr were confirmed
to be positive by ELISA. These results indicated that the ELISA combined with short enrichment (6 hr) is useful tool for

rapid screening of E. coli O157:H7 in various samples.
Key words: E. coli O157:H7, monoclonal antibody, ELISA

M B
Escherichia coli O157H7S ZAAEEA Fd#o=
B 3-8901M, F 10-1000172] F& Fvtegw %.Oéa 1)
Aoz gEA k(D). 2la ZdAte] A7l e B
E m H]g;ﬁ = ts:])d A—l/\} Z}\I—_ _1_;1_0]1?:]‘)\1 ;(].%;ﬁlog ﬂg_
7% A, Aze A E coli O157:H70] A= vero-
toxin® & ¢l &84 Q=3 284 gy 2 dd4 o
29 4% B9 0= A=) Algel ol27]% Frh2),
F2 9 o3 ), waE et fAE, 71 Beel e
SAE, 3, e 2 = % o oJs) Algtel] l 7HE & don
/\].al_q. /\].317]-,] xq_L}i ga Bl ] 1
TH(5-8).

e ERES

A7k A2 BTE o % AN 7d WA 7y

1998 E coli O157:HIL.E 3t 19e] 7+
Fod

L e

*Corresponding author: Won-Bo Shim, Institute of Agriculture and
Life Science, Gyeongsang National University, Jinju, Gyeongnam
660-701, Korea

Tel: 82-55-751-5480

Cel: 82-19-474-3918

Fax: 82-55-757-5485

E-mail: wbshim75@gmail.com

Received January 11, 2010; revised February 10, 2010;

accepted February 10, 2010

329

F7hHe %S Holw Qow, Az AFIREIAYS) 597t

(04-08) A5 WA F3F B4 A7) 9sPd E coli O157:H7
o= 9lg 7d3At 1278%9 o2 dA7A| 11—““’i

I ET Qs A2 RIFEI QUrh©9). H9] Ht=,
O157:H7el 2|8t 7+A3x7} vivishA HA= AL QoL 53] Hl%
o= 2005 EHEOH ARE oA, HY E EH89
2 <&l 37092 37} vyl o, %%94 7% 1996 2
= YA M E coli O157:H79] 2G99 Aa A=
olo] ®o} 572749 thit= et ﬂ%@}ﬁ} Ay st Ui
AFAE BAEE T AULFoR FEHAdY Azket 74
2 5= ATk10-13).

AR AREET Y E coli O157T:H72] HAEHHe A ES
SR oA 12} vlSIaL, sorbitol MacCokey agar(SMAYOIA] 2
2t fal HiFet &, o] T e g9l - RS AN

She ABUIAE WiHol ol §E T Arki4). AF WPHe o
%) 123 BHY A% Be A7 w5do] wasty, A%

24% % 9

gele s oF 3-5U0] AoEH, 53] AT
TR ko) ek, olelat PHEE 1k Sio) polymerase chain
reaction(PCRYE & #3F9 54 DNA ALDS FEslo] zldkst
& ol e ol g ok, Wl target© 2 $HF 45 4
Aol W& 7FsAle] A, Ft Eeldds Aok O}_C o

ARAQl BA47)%0] a7HE olglgol Ark1s18). olgd
A AAs] ) Aol WA AWe olgslel A%
AP AEY 5 b BAel diF Avst AdEw 9



330 =21 E3)8k8] %] 2| 42 WA 3 E (2010)

8], gloll Belxog wkgste FAE ol&ske 4w
(enzyme-linked immunosorbent assay, ELISA)S ¥z} ©F
F2E, ookES vEs FE, FHEZ Z mycotoxin
=29 4 g o] &Ha dom, HAdndEY] A
Me A AAFSRE e A37F £ vk &4
2 WAE ol &3 A WEERY sk, Tt
P, Adeido] grdste] WelEdS AlAs] 918k E3s
Hgo] HQ glo] AR EoE b AFEE B4
T ofdgl, EAAe] Fof A BAS ¥
Aol AR ThFgt ool A ] ATt XS E
TH(19-23).

wetr] B AFo)M= E coli O157:H7 50149 dae
PAZ WL, E coli O157T:HTS A& B 5 e
HEAHGEA (indirect ELISA, ID-ELISAYS 7§2Hate] Thok
A&l tiste] A87FsdS ERlskaat it

12 &
Mo

o

e

17
=

o
%

do
2

S

12
i

g O 2L

xo

]

oX Y0 X Ho [H oy ol I
o 2 )y 18 o

ofr
— A

3 A

m

r N o

L

i

HU
It

o HOHHX]|

E AT ARE #FEe E dTAYA SFelA 22X
Escherichia coli O157:H73} ZFdFZE E coli K-12(ATCC
15490), E. coli T-3(ATCC 15490), E. coli O1:K1:H7(ATCC
11775), 123 E. coli O78:K80:HI2(ATCC 43896)2} Staphylo-
coccus aureus(ATCC 27664), Listeria monocytogenes(ATCC 19115),
Bacillus  cereus(ATCC  21366) 2 Salmonella  Typhimurium
(ATCC 29629)5% AHE-3IT) ole]l & 4555 Altuls
3l7] 918l trypic soy agar(Difco, Laboratories, Detroit, MI,
USA) 2 tryptic soy broth(Difco)S AHE-3}3At}.
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A AkE da2A FAE o83 E coli O157:HT B4
< %t #ZA9 indirect enzyme-linked immunosorbent assay(ID-
ELISA)ES th3 Table 13 722 Aoz FH3 AT 7hes]
A 3PA, E coli O157:H7L 0.1 M carbonate buffer(pH 9.4)2
10510 cell/100 uLZ  96-well microplate(Nunc, Roskilde, Den-
mark)°l] #3137, 1417 F<F 37°ColA] ZRAIZT F PBS-0.05%
Tween 20 (PBST, pH 74)2.Z 33] Al&3l9om, H|Eo]8<l ut
S WAE] 28 1% skim milkZ 1AZF E<F 37°CllA] block-

Table 1. Optimum conditions of ID-ELISA for the detection of E. coli O157:H7

Parameters

Conditions

Coating buffer
Blocking solution
Monoclonal antibody
Second antibody
Substrate

‘Washing buffer

Regents

0.1 M carbonate buffer

1% skim milk

HKEC 4G8-5 (1:2,000 in PBS)

Goat anti-mouse IgG-HRP (1:10,000 in PBS)
ABTS containing 0.02% H,0,

PBS containing 0.05% Tween 20

Coating step of E. coli O157:H7

Blocking step of 1% skim milk
Incubation time Monoclonal antibody step
Second antibody step

Color developing step

1 hr at 37°C
1 hr at 37°C
1 hr at 37°C
1 hr at 37°C
20 min at 37°C
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Fig. 1. Titration of anti-sera from mice immunized with E. coli
0157:H7. A, anti-LPS of E. coli O157:H7 serum; B, anti-formalin
killed E. coli O157:H7 serum; C, anti-heat killed E. coli O157:H7
serum.
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Fig. 2. Characterization of monoclonal antibodies produced from cloned cells by Western blot. Lanel, E. coli O157:H7; lane2, L.
monocytogenes; lane3, S. aureus; laned, B. cereus; lane5, Sal. Typhimurium.
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Fig. 4. Standard curve for the detection of E. coli O157:H7 by
ID-ELISA.
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Fig. 5. Cross-reactivity patterns of HKEC 4G8-5 MAD for E. coli
spp. (A) and other pathogen (B) by ID-ELISA.
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