KSBB Journal 2009. 24: 253~258

KSBB

Escherichia coli O157 : H7 EfX| HAMMAEE]

ME =4

H 1
247
SIS T ASHENEEMNMEC

x| Xzt

Optimization of Fabrication Conditions for

Immunosensor Strip

to Detect

Escherichia coli O157  H7

Sojung Park' and Young-Kee Kim'**

'Program of Integrated Biotechnology, Graduate School of Bio-and Information Technology,
®Department of Chemical Engineering, Hankyong National University, Anseong, Kyonggi-Do 456-749, Korea.

Abstract In this study, the optimization of fabrication conditions was accomplished to make immuno-strip biosensor by the
combination of enzyme linked immunosorbent assay (ELISA) and immuno-chromatographic strip techniques for
the detection of Escherichia coli O157 : H7. Optimal fabrication conditions of capture antibody concentration,
detection antibody concentration, and additive composition of running buffer solution were determined. Optimal
concentration was determined as 1.0 mg/mL for both of capture antibody and detection antibody. A
composition of 0.5% Tween20 and 3% BSA were selected as optimal additive for buffer solution to prevent

non-specific binding.
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&9 FAglo] Tl FolHQl ARHE Ve A
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E. coli 0157 :H7 (ATCC 43895)2 American Type
Culture Collection (Washington DC, USA)9lA +43+5
th X8 A E. coli 0157  H79| g GUFEIA
(mouse IgG3, ab20976)S}F BA] AR E. coli 0157 1 H7
o] ¥h& E0]A& 7}X|E horseradish peroxidase (HRP)7}
%9 THEE3A) (rabbit IgG, ab20425), 71F41E A
£ 93) rabbit IgGoll S0]4dS AT HEEFA (duck
IgY, ab31193)= Abcam plc. Ltd. (Cambridge, UK)®lA]
THsATE 2EY AR 943 WEHoE UERAE
22 (NC) WBHQ (10 #m pore size, CNPE-SN12),
AEZ 02 WBHQl (AP04S), T TR FeldH BHz
Q1 (PT-R59} GFB-R4)2 Advanced Microdevices Pvt. Ltd.
(Ambala, India)|X FUEIHTE 5% casein 8-, ascorbic
acid, trehalose §8, @HYHF T (BSA)FH Tween 20>
Sigma-Aldrich Co. (St. Louis, MO, USA)*IA T-8isirt.
HRP ¥h2-S $J3F 2hA 71291 3,3°,5,5°-tetramethylbenzidene
(TMB) £9-2 BioFX laboratories (Owings Mills, MD,
USA) AEFE ARSI

pil-a32olETln] AR HiEt
ALY Heo) 2 FATE HH3
123

2 A9g gl Az dEEs UER 4E
2o HHQl (0.4cm x 2.5cm)S ARSSIATE E. coli
0157 : H74 Bo]E AUn &A4s TN R o 14
glElo] EAUPIR) vAEF e E XA HA =
g AAs] A3t gALAE 0.25, 0.5, 0.75, 1 mg/mL
9] FEZ PBS ¢4F-8AE o83t FA3ITE 34
A A ATHA = ol AAFE lemol] HX|FH
Xof| wlo]aE FIE o83l 1 pLE BF3t FA 9
1AEE FEEHTE 1Y 2EYY {83 FF AR E
1] 915t 71FA% S 98t 0.1 mg/mL FE9]
221 9ZEA (duck IgY)E WEHA ololA 1.7cm
o Y5 Holl 1 pL FARE 7, vijdr]elA 37CE 1AL
B¢ BFAIF T

FTHA d=e] FAPA = HHF

HRPS} 538 HA YA £HL 40% trehalose -8B}
40 mM ascorbic acidE &3 5% casein &Ko HRP
7} 2398 THEE 34|(ab20425)F EF8l] FRI8HATh
HA o] XA T=E A7) A, A L& 0.25,
0.5, 0.75, 1 mgmLe] % E PBS 9580 325}
ALY 2540 EERaE Y9 9o FHIg 89S
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Alg 34e 389 HylA 24 FHs

H5EH o T = PBSENE AMEEIG T HIEo| A Ag
S WXE] 918 A7 AEE bovine serum albumin (BSA)
4 Tween 202 48319tk BSAE |, 2, 3, 4, 5%«] ZA

< F83l wSo)8 Ae ﬂﬁ}% T e BES 2‘
,&\:} Tween 202 0.1, 0.3, 0.5, 0.7, 1.0%2] izi @7}
3l HA 55 @72{5}99,’:} A% % BSA & Tween 208
=0 st BSATF H7IEF 7%, Tween 205+ H7H3t
2%, TR A7 £383% 7§—°r-°4 H|Eo]& A3} w9}
LS A28 vlwste] A FrpA 2L 2890
HILEYE o] 43 HIAA A7 B4

NEE HFEAE o]83l M A FHlE F)

AR &9 100 wLE APd) Y1 2EH] AgFS)
P=E B2 T 2EY €52 ARFF=A A8}

g}g T AESF 15208 7H X 54713 39 d=

Fel A W89 (GFB-R4, 1.2cm x 1.5cm)d &A
7179-_1 5 d=d ﬂ%ﬁ.‘?ﬁ: HWEFl (1.2em x 1.5em)S
AR F=9] o 2o F (.1em® AAEE Hﬂgé}
9ok T™MB 71& %QHE 7143 e 25 5 g4
1A F5 H= 3 389 st Al ;gm;m
FEE GANkgo] YojUwE 51087 wkxgkt o] uke-
o) oJ3) AgE 2 Az e Wlﬁé 7WElE o]831ed ojn)
Agketal A Az o)H AR AZEY S AFEH
RGB 2158 ¥WEAA 388150}
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Ao} 23} ME=L)R] Aj ¥ %%EMI-— FAlsh, Az
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Fig. 1. Scheme of analytical procedure of immuno-chromatographic
strip sensor. (a) Immuno-reation and (b) enzyme reaction.
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A5 dsdd 14stE gAdFE2dA (ZYaHA) 9
HA sE20g AFske AYE S8 Fig 29} 32
FFPAY] HH v= 2F 47 2498 HdFa Stk
F83A 9] F=710.1 mg/mL F$E E. coli 0157 :HT
Azl gk Asrt HE BAEA] gol AFARNE FA
312 edsit)h, LA FTE (0.25, 0.5, 0.75, 1.0 mg/mL)o
oE v 70 2EHS AR BAd-s THA S
559 1.3 x 10° CFU/MmL 559 E. coli 0157 :HT<
Z3ehe Algol tisl 42 F8E FRsien, 1 Ay
oWl A& Fig. 2(a)-(h)oll FAI3ISATE Fig. 2(a)-(d)E ZHF
£ A8Z 3 Azlo]H, Fig. 2(e)-(h)= E. coli 0157 : H7
& X33 A S8 AN Aotk FRSTE ARSS AF
A= AHE EE TYPA oA VENEe
FraESHA YA 4] s 13 UeluA] ¥ A
< I8

(@ (b) (c) (d) (e)

0 @

Control signal

i Detection signal

Fig. 2. Images of experimental results for optimization of capture
antibody concentration. Detection antibody concentration
of 1 mg/mL was used for all experiments. Capture
antibody concentrations were (a), (e) 0.25 mg/mL, (b), (f)
0.5 mg/mL, (c), (g) 0.75 mg/mL, and (d), (h) 1.0 mg/mL.
Images of (a), (b), (c), and (d) were obtained by using
sample without E. coli O157:H7, and those of (e), (f),
(g), and (h) were obtained by using sample with E.
coli 0157:H7 in a concentration of 1.3 x 10® CFU/mL.

Heto] EAs= AIEE AMS Fig. 2(e)-(h)S] A}
oM ETYYPA FE71 0.25 mg/mL! F$ A EANE
7} AZHA gkl 0.5 mymL o)) @x)84] 5 s
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o] MRS E RGB Ao 2 Bajalar zizte] 4a9] A7
TSR S B3l B2 IAAE L] color intensity
A Fig. 30Me YA 350 ©E gx1359]
S} W3] RS 4 YUtk Fig. 39 XA =
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e 2 T
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Fig. 3. Colorimetric signal intensity change with capture antibody
concentration. (O : experimental results using distilled
water, @ : those using sample with E. coli O157:H7).

Exl €4l s 2Hst

wAAS WS sl ditao s GAHAREA0E HRP,
WA QW lR-alEA (alkaline phosphatase), 5-ZE
EAToHA ( B-galactosidase), arthromyces ramosus peroxidase
(ARP) 5 H&1%79] &4} AREHN(17). B delMe
WA S WS 93 FAE HRPE ARy, 71d2e
TMB €942 Aeslglth HRP&}F SE BARAIS E. coli
0157 : H79)| th-8-3l= tEFEZA (polyclonal antibody)
<l rabbit IgGE A om, XA 9] T HHSE
2130 0.25, 0.5, 0.75, 1.0 mg/mLY] F= F7-& AHE319)
ol A3 w5 et bl /7 2EHE ARt
282201 1.3 x 10° CFUMLS%E9] E. coli 0157 : H7-& 3
ke AlBol sl 242 S8 Al=si e, 4% A9ER
E] 92 oln]R)Z Fig. 4(a)-(h)°ll EAISISAT) Fig. 4(a)-(d)
= SRTE AER 3 A3 Ao, Fig 4e)-(h)= E. coli
0157 : H7& X33 A8 5 tide = g 43 Arjo|tt
FrE A3 AganiMeE B8 gX3A] TxolA V)
25 FaEsA YeEAT, §#A) Alse JepA] ek
< itk EARI E. coli 0157 1 HT7°] AF glo
2 E. coli 0157 : H7-BR & ko] HIES A7 FAH
2 gow x A 23 MEARAAYH AQETAE
FAHA e 7EAET BE BAEA = g3
FasH 2AEE Aos AFFAEH AN BXFA 2
ANEEEE VEASEo] 7Fs3ke HolFm gtk o)
Bro] ERBIE AEE A ARNA HAY BRIIA|
FE (0.25 mgmL)E A3 A(Fig. 4(e)= T 7e

o EN ol
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g HANES BYAIE RME BT 5 9ok
Fig. 4(e)-(h)¢] o|M|AZHE] BRI 571 0.25 mg/mL
I 1.0 mgmLE Z715tl weh BaE wxaEe] wa
AE7L S7RkE SR + 3k o] Aiks FAYES 3]
5}3}e] gk Fig. solA TS 3Hae) Seldt & glom,
HAA T} S74el wet 18k 2RAEe] Al
7 dgH o2 Wshs 2 BRI & Yok o, R4S
o83 HFMME | mymLe) BRPA =S AMRS A
HARE ) o Wo] A7le WS REow ot ¥
A T %S 7S¢ BAYAY HIE1H Y (non-
specific binding)ell 2Ja <Fzke] BA4157} A= AL
= ARG FARA) i Hgke] Hajo] ©AE Wy
9 Hrislel] Sl31, g niSeld AREAE WA 24
HA3lol oJ3f ¢shd 4 glomz B APdiE 5Y
BUT A5 tiel] 7FE 2 BTN Ve B
A 1.0 mgmLe) T=E HHxo2 A

(@ (b) () (d) () () (9) (h)

. :Control signal

:Detection signal

Fig. 4. Images of experimental results for optimization of detection
antibody concentration. Capture antibody concentration
of 1 mg/mL was used for all experiments. Detection
antibody concentrations were (a), (e) 0.25 mg/mL, (b), (f)
0.5 mg/mL, (c), (g) 0.75 mg/mL, and (d), (h) 1.0 mg/mL.
Images of (a), (b), (c), and (d) were obtained by using
sample without E. coli 0157:H7, and those of (e), (f), (g),
and (h) were obtained by using sample with E. coli
0157 : H7 in a concentration of 1.3 x 10® CFU/mL.
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Fig. 5. Colorimetric signal intensity change with detection
antibody concentration. (O : experimental results using

distilled water, @ :those using sample with E. coli
0157 : H7).
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Ngg ekt DE8ole A7k 24 delulole
AA2) mRIZiwe] GohEz gshe Tulde] MSola
RS Aol = Y FHOTA BHlol A2 )
20 xR0z oItk BSAYTween 202 WHF|Ql 9o AL
2] vlEo)3 Ahs JAls] At AR gEA
Itk e WA ARe 72} The dhz Sl
AFE Welsle o ®E 44 drh BSAE BlE0|A
Agto] 7153 H9E BEgglshs &3t 999 Tween 20
< AagAEA B (Aot BaTS BAIE
a3t dok 2 Aol 9EguoRE PRSAUS
AREBI o 7)o BSA @ Tween 205 O Wy &3}
Hisle] HSolH AR sk 22 Baekth 24719
WIIEE ek FEEsldld ARS Fasgot &
=EAE BSA9 Tween 20 ZH21] H71A9] H3 5
21 3%} 0.5%2] ARETHS EloJEE AL Fig. 62 95
BHo] H7A 2PE BALE0) HElE BTk H7HA|
= @x) gk Aol s A3 39 2EYQ) background7}
3] daysig o weld BAE BRAEE APEA)
STHFig. 6(a)). E. coli O157:H77} A3 HRPES B
A7} HlEo|A Agto g ~EYS] AR 9of B
2| o] MR G HAYS fEs] WihiEel Ao s JAZIC
Fig. 6(b)} ()= 27} 0.5% Tween 209} 3% BSAS ©H=0
2 A1z AR Adoln HIHAIE ARSSHA] @2 R
= v1=o)4] Fglo] S B4 NS BYOLH background
Hho] aaA o2 A AHA = 3Tk 0.5% Tween 209+
3% BSAE BT 37Is A¥EHR] Fig. 6(d)lA = H7F
AE AE LA &e BFLE EE0|3 Tween 200LF
BSAE WHEOZ ALgd Z9HC B4l AUE A5y 3
H| 502 A3} AAo] 23} background T2 A A &A=
nglon] meh ghagdlel H8 AH 2HOT 0.5%
Tween 207} 3% BSAS] SR 211& AA3Ich

@) ' (b)

(©) (d)

Fig. 6. The optimal composition of additives for running buffer
solution to minimize non-specific binding. (a) without
additive, (b) 0.5% Tween 20, (c) 3% BSA, (d) 3% BSA
and 0.5% Tween 20.
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B Ao ELISAS HY-I2nfE T80 A
7168 A8 E. coli 0157 1 HTE 8A& 4 U= B
2EY AIME AZ 817 A7 ARzRAY] HAF AFE
FRAT. 2P =, A T, 458 At
A 249 HIXEY AR} Ee AR HH3} =4
< A3 A FEE 1 mgmLE HF 27
o= AR, gAEAS 4 $EE 1 mgmLE 27
3t} BIEolA ks WA Ast AR 548 9
fo] H7A 2P ZE 0.5% Tween 209+ 3% BSA
T3 AREE AT

@ Al

£ A7 20079 st ww) sf9)ubd A
o Aol 23 FPHAeH ojd A=t

A 1200993 39 269, AAEL 20093 5¥€ 8¢
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