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Preparation and biological characterization of monoclonal antibody against shiga

toxin I Al subunit of enterohemorrhagic E. coli O157: H7
LUO Ping', CHEN Hong-zhang' , ZENG Ming”, GUO Ying', ZHANG Wei-jun', MAO Xu-hu', LIU Lu', ZENG Hao',

70U Quan—ming] ('Laboratory of Clinic Microbiology and Immunology, Faculty of Medical Laboratory Sciences, Third Military Medical Uni-
versity, Chongqing 400038, *National Institute for the Control of Pharmaceutical and Biological Products, Beijing 100000, China)

Abstract: Objective To prepare high-titer monoclonal antibodies against STX2A1 subunit of enterohem-
orrhagic E. coli (EHEC) 0157: H7. Methods BALB/c¢ mice were immunized with GST-STX2A1 fusion pro-
tein and the spleen cells of BALB/¢ mice which were not immunized were used as feeder cells. Hybridoma
technique , natural STX2A protein and ELISA test were used to prepare and screen the hybridoma cell lines of
monoclonal antibodies against STX2A1. The ascites developed by injecting the hybridoma cells into abdominal
cavity of the BALB/c mice and was purified with Protein A-Sepharose. The subclasses and isotypes were identi-
fied by mouse monoclonal antibody isotyping kit. The antigenic epitopes that can be recognized by STX2-1A3,
STX2-1E10 and STX2-3A7 were analyzed by the ELISA additivity test. Results Three hybridoma cell strains
were obtained and named as STX2-1A3, STX2-1E10 and STX2-3A7, respectively, all of which produced mon-
oclonal antibodies specifically against STX2A1. The isotypes of the monoclonal antibodies were IgGIN, 1gGlk,
and IgG3k and the affinity constant was 5.76x 10°, 1.21x10” and 3.97x 10°, respectively. Conclusion We
have successfully prepared three hybridoma cell strains which secrete high-titer and highly specific monoclonal
antibodies against STX2A1. Our study provides a basis for researching the early diagnosis, prevention and cure
of the disease induced by EHEC 0157: H7.

Key words: O157: H7; STX2A1; monoclonal antibody; biological character

EETE - [FE ARV R T (<8637 K1) (2006AA022405 ) ; A A2 B RHIT +— 10" B BRI H (06G078)
Supported by the National “863” High-Tech Development Plan of China (2006AA02Z405) and the Research Project of the “Eleventh Five-Year Plan” for Medical
Science Development of PLA (06G078)

EBEN P 0, &, WHEAFIN A, W, TS A, SEgR i, EENFHUR TR T AIITS . HiE : (023)68771569 , E-mail : Ip@ mail. tmmu. com. cn

BIS1EE 484, 3. (023)68752316, E-mail; quanmingzhou@ mail. tmmu. com. cn

Y #5 H #7:2007-07-11 ; f&[E] A #7:2007-10-08



5 8 1 %

PELAE. Wit K FF R O157: H7 JR B EE 3R 1AL WA B g BB AR (4 1 45 AR W 2 e S 699

g H 1 KB FT B ( enterohemorrhagic Escherichia
coli, EHEC) 0157: H7 B 1982 Sk #f 1\ 20K 7 LAk
920 Z4AE, G R R h 3 e T A% a4 v 1
AT R B K iAo SRS P NGRS |
PSR (hemorrhagic colitis, HC) , i8] 5] A& %
1P PR #2255 fiE (hemolytic uremic syndrome, HUS) %
AR PE I /N MR 98 2 45 98¢ ( thrombotic thrombocytopenic
purpura, TTP) %5 /™ 85 I A , ™ 5 % Al S 2L T, B
FEARIE 5% ~ 10% , 18 B 20 — 4> 2 Bk 1
A9 28 T A Rt , A AT AT BEAE Dy AR R A5 =1 4 1 40
IR A A A PR ), 9K T O R o R = A K
HIBITIR 7. WEFEIER]: AR R AT fd 0157 BRIk
HHEIEE PR R 1 (Shiga toxin 11, STX2) , WM fi £
FHIF& HUS M fa kb . STX2 Sy 1ASB 4544,
ASFEAAL T AL FT A2 PR Fr Bed B, B PR S T
Al B, B B g 2 AR 2 G B, BT AR = il 4 T
STX2 A WA 2R AR A STX2 i EHL AR A HLIE
PRIZEE AR AR R 38, A F) T rh A STX2 BHTiY
i, PRl Ot A AIF 5 R B T R AL AR T R A 1Y
STX2 Al HF PR, KK STX2 # R R ifikHhi
J5 il 4 T AR STX2 (BT e IA

1 WS

1.1 Zhih B m itk

8 JE s MEM: BALB/c /N, IR o 18 ~22 g, I [ 55 — %=
LS FYI L SP2/0 2L R A B VR AE R LR AR .
1.2 £&&XH

RPMI1640 ¥} HAT HT 8-AG %50 [ Gibco /3 7); HEPE
Sy AR Tk VA4 5 /N A I W [ BRI ELA w5 0 Al
FIE I Sigma 23 w] s HRP-2E41 /N B 1eG b st h 2 ik 1 4 4%
BRAL AR TP 2 26 ) 85 0 11 92 [ Roche 28], oA 3551 25y [
PR
1.3 %R E HLHR

FIYE IR GST-STX2A1 A, WA E I TR
X3 T2 R 56 000, 46 & 3k 95% 5 i e bk KR A 3
BRI (STX2) 4l 98% , i TT. 9548 s T il o B
1.4 #uik

BRI B 58 AR S 50 RRLAR 5 W I n Je 9 22 4
100 g/ H,3 JEJE 3[R 58 2 70 5 PR 2L 5 I8 6 iz
WL ST, 100 we/ H,2 J& J5 W7 R SR I Bt 7R &k 4y, ik 4%
ELISA I iSFHLASUM KI5 1:4 x 10° L 19 BALB/c /N T
il BART 3 d, AS AR R B DRI i e G 1 4 1 ¥k, 100
pe/ Ho
1.5 23008 H) &Fe i it

PLIEH BALB/c /)N BRUIBLA0 M A 1) 5 40 M (2 x 10°/6L) %
Hl s/ N R AT E S SP2/0 4 10: 169 He o), SR I [

Sigma 2\ F] Y AEMIRE G T AT LG o HAT 53R IRE PR 5 77,
5 10 ~ 14 d B EiEFT ELISA G gt , PR 14 sk, A R
MRk ESE e AL 3 ~ 4 IR, B sE AL PR 283K 100% 120
PR R
1.6 X mminai e

ZHRSCHRL 4 ] 5 R IEA T
1.7 HRksie

g /N BB I TS 2 x 10° A2 590 40 it il 45 17K , ) Pro-
tein A-Sepharose #:4lifbE 7K 1gG,
1.8 HARAEMFERET

Ig W25 % 72 % F 26 [ Roche 4\ 5] Mouse Mono-clonal Anti-
body Isotyping Kit , 45 4 4% 15t W #E 47 5 U 1A 45 S 1 2R I 48 8
Western blot 5™ 5 85 BT 1A 3 1) o 001 T 5 2 R Sk
(6] KIS TILLO0.5, 1 e/ ml G4, ILAAE LA e Y 20 5 b
LA (McAb) , FEINAARIE E P/ BB AR, OPD & (630 1% 5 J32
{8, LABC A B2 1) %o 450k 1 A s, LAWY BE (B R Gh A b, g i
McAb 715 2 45 R it 4k, LA A i 2 BT3B /Ry 100% ,
R b4 509% WO R B A X R B9 HTR e BE (mol/L) | 3%
HeF AT R AT 2 A Kafl = (n = 1)/2(n[ab’ ]t
- lab]t) o PAFCREHUIARTR PR R AR 3% SOk 6 ] %
FHIRI4% ELISA AHANSEY
1.9 it o#

YRR PEMS et b T x° K.

2 R

2.1 ZRmmppieiEs

LITEZH W] %5 7235 19 GST-2A1 R4 8 1 R PLE, S8 )5 i
BALB/c /B S H3ERERE 3 W, T 3 ¥k ,288 FLH A 256 4~FL
F 22298 v AR G, ELISA Kl BHPEFL A 64 AL, Al & R ik
88.89% , BHPERRIK 25% , % 3 ~4 W we AT ELISA ik , 155
3 BRE&SE M SR 4 STX2-1A3  STX2-1E10, STX2-3A7, {£&
ANREFR 20 ARG LIE RN 4R 1:160 (1280 1 1: 40, I /K
AR 1:6.4 x107° 1:3.2x 10 1 1: 8 x10 ™,
2.2 FERAA 5

3 BRALACIR 20 M e o PR B H 430002 120,124 1128 1B
X3 Rk 2 380 A0 Sk /N BRI AN 5 SP2/0 4R i ) A A4
(1),

f 2 L= -, g .
I &Sl . ol Bl
ﬂ“,l'd.' F o -f,# - .r P ." o
k] b '--i'l-- T g
- ] N o
T ol ST v 3
1 . ] . L3
_||l|_ '.- i ';-1 L L
5 i
A B C

A STX2-1A3 # % &,4k; B; STX2-1E10 # % &, 4k; C: STX2-3A7

EEE TS

E1 ZeipmesEEMmAakk STX2-1A3 STX2-1E10 f1 STX2-3A7 #%
FBEEFTER  (Gimesa x 1 000)



700 %= % N 530 %
2.3 AR L EET M 123 456 789 101112
3 BRPLIAZS Protein A-Sepharose #1404k, SDS-PAGE Hi jik %
66 200—
LRk 95% L (B 2) . STX2-1A3 STX2-1E10, STX2- 3 000
3AT 43T A0 MK 43 TR T 28 40 501K TgGIN L TGl Y =
F1gG3x BI(E3) 31 000— ==
20 100—
200 000— 14 400— =
6 200— W
130 Q00— o’ - A B C D
97 200—

66 400—

44 300—

_—
_— - -

M: & @5 F 3474 1 STX2-1A3 ZiibAE & 2. STX2-1E10 4k
HFh; 3 STX2-3A7 4t gy 4. STX2-1A3 fE/K; 5: STX2-1E10
MK 6: STX2-3A7 MK

B2 fgsk IgG 4ifk /5 SDS-PAGE

A 3 % [k STX2-1A3 STX2-1E10 Fo STX2-3A7 ¢ B K K%
B: 3 % Ktk STX2-1A3 STX2-1E10 #= STX2-3A7 45 LA %52
3 BREEREHNTREMTRLETER

2.4 B 5 EFARGE A ) F R R

STX2-1A3 STX2-1E10 1 STX2-3A7 )3 F1 H1 4 5451
5.76 x107° 1.21 x 10 °F13.97 x 10,
2.5 RARKFFHEL

Western blot 255 7R 3 BRZ= 28988 43 WA M BT M4 12 B 5 4 %
43 Bih 56 000 2247 9 GST-2A1 Gl 25 M FUAE XT 43 F JiT i
32 000 FJRER STX2 FEHEAY A WA 8K 1454 8, 1 5 GST
AN W0 UERAIX 3 #2238 T 43I R B AR O R S At
STX2A1 ERBERETTIA (1 4)
2.6 LSRR R R RAL A1 F 5T

Xt 3 R HTT R IR SR 25 R AT ST F A B, S5 R
7R: STX2-1A3 5 STX2-1E10 A48 %t (A1) {84 70. 08% ;
STX2-1A3 55 STX2-3A7 Al {H} 74.23% ; STX2-1E10 5 STX2-
3AT AT{EN 66.87% , KT 50% , %8 3 MREATEREHLIA5) 3
B X AN [ Do e 2 7

A:SDS-PAGE; B34t STX2-1A3 # .5 fpif; C. 3% STX2-1E10

W e g fp ik, D, 3% STX2-3A7 #h . yi¥pik; M. ARsfe; 1. 2R

STX2A #= STx2B; 2 %ik GST-STX2A1 T#2H#; 3: &k GST T4

B3 4.7.10; XA STX2A 5 %] 5 #£3% STX2-1A3 | STX2-1E10 STX2-

3A7 89 R PPty 5.8 .11 GST-STX2A1 4 %] 5 # 3% STX2-1A3

STX2-1E10 STX2-3A7 #3 % 95 %P if; 6.9.12: GST & % 5 #

STX2-1A3 . STX2-1E10 STX2-3A7 #4 %, 9 ¢p it

4 STX2-1A3 STX2-1E10 1 STX2-3A7 B R ENil 4745 R

3 it

ULAFEAK, EHEC 0157 H7 B Y e 4 45 Hh [ 78 P 1Y)
VZEFR WA BRE AT, CA5E T &t R KT,
5 PR il o0 (CDC) Al E N AR AR 29 1
i, FET- 250 f5i], 2006 49 H 7F 3 4R A& 1 S 26 4~
W23 3% 32" FF 3t & EHEC O157: H7 V5 4 fiF 5,
FRE VLN ARG T 1999 AR AR KRR AT K R
O157: HTJR YL LI YS , kit 2 Jr ol 6T 177 4,
TATHSIE] 7 A A 5 2000 4F4 B B % Lk X & A
FENS , I HLY R R 20 WG 350 4 o i X, L = AR AR
Al B AR AR A X % A R (9 0157 HT e
Hi, X EHEC O157: HIEYL 2 R L 197k PiE R
AR STX2 W BRI, Bl i i — 2 Ak

EHEC O157: H7 /33 7= A () STX2 J& 51 JL 3
ZAENE HUS [ FEH R, SO AR IE R 5 ik
50% . STX2 482 1 et A MAEFR , Bl i E A FE 25
(ERSBUN I AR VAR UE Y T S DRSNS e 1R
MMM AEVEH A 7 0E AN . A SE B A7 75 41
JHL Pt o R P A AL R A2 S B AL
Bt A A5 B M 0 5 5 8 & P W AT S T AT
FANIE 60S AZHEAY 3 - () 28SrRNA () 4324 {37 iR
fi sk 124 N-BEF A, e 28 5 3508 A R B i Uk
X 2 SRR Y R 40 b R 20 Vero 4T
Hela ?HE@%%E[S] o

YFHiA FIRYT EHEC 0157: H7J&YL ] e fin i
H K HUS ByfGRtE, F 58 A 5 A ) Al 24 ) 0k
T AT AR, BT Stx PR | St HE 7 57
PRESZEM " St e S5, MIHLZ T, £F X STX2



58 1 B A i KT O157: HT EBFER 1AL WAL se BEHTIR 1 3 AR 2 e i 2 701

(e SR TZE EHEC O157: H7J& YL & 2RI 3
AL, 3% Sheoran 25" H3H 41X STX2 ({FE 1 W7 2
i STX2A FNAZARZE & W07 STX2B (1 B s BB R 3
REA [RI TR A R FE AT STX2 fEEMAE N, BT L
PR, AR PR EE 4D B 245 T4t STX2B s
BEDTIR . FHREZR I AR AR G5 R i BT R R #5208 A T 1Y)
HLEIAT UE Y 7R MR h 5 R Y A2 B BO A 7 i
R, RIILEE X A2 B BEPUIRTE BT AN BE S A2 |
B BRI E, B AR B 5T LA STX2 (9 8 Pk 15
PErG B STX2AL ST St il £  se B b AA, LA
R B SR T AL R RGBT
STX2 4B R X S W) BA BE1E, AN Th 5 1E s Jit, A
WF5E R FE I 41 11 GST-STX2A1 il & 2 110 e
B, LLR SR STX2 Shy i 18 T J, il 4% th 3 #k & X
STX2A1 A[E)Fe5i R BAFT , Western blot 2558 BN . Y fE
FRSES K AR STX2 M1 A W7 2 B, 1 AR5
GST JZ )i, i McAb 45 S5k 4f | 25 7 & 5 L AMIE A
FEA STX2AT &l HT I B AE DL, SR BUAR 52 565 11 4
PETHVE R MG SE AT AT . A5 A EHEC 0157: H7jggy
RIS W B IR B IE B8 T W) Ik mt . F—25,
FRATPEEXTIX 3 bR BT R PR TR — 22 i B
58, FAE S SE A BRUR BpT A T JR Ak i

SE Lk

[1] Wong C S, Jelacic S, Habeeb R L, et al. The risk of the hemolytic —

uremic syndrome after antibiotic treatment of Escherichia coli 0157 ;: H7
infections[ J]. N Engl J Med, 2000, 342(26) ; 1930 —1936.

(2] & i, B, a84W, % itk s AT R 0157: HT £ Bk
FR IFRWAA Sx2A BRI GAE[T]. B =FERPZIR,

2006, 28(15) ; 1582 - 1584.
[3] #RAEHL. SR EREROR [ M] . P BRI B2 H A m RAt,
1992 274 -287.
(4] FIGEHIM, REE. MAEHIRIM]. PY22. b5 K45 R,
1996 194 - 196.
[5] B F, fifehe B, &40 R E, 5. Ko THEY %L 50E 5
[M]. BiFa, Eibk, & Joa: BHeFpiat, 1999 366 -373.
(6] & ¥, 4820, ThE), % SiEAHAREERKFHTEIA
M 5 B AR RS B )] iRk, 2004, 20(4) : 317 -
320.
(7] B0 A TR &G B L 2—RE A BURR I E ' %4
PIBRIAIELT]. i 1A, 2004, (3): 32 -34.
[8] Fraser M E, Fujinaga M, Cherney M M, et al. Structure of shiga toxin
type 2 (Sx2) from Escherichia coli 0157: H7[J]. J Biol Chem,
2004, 279(26) : 27511 -27517.
[9] Sheoran A S, Chapman S, Singh P, et al. Stx2 - specific human mon-
oclonal antibodies protect mice against lethal infection with Escherichia
coli expressing Stx2 variants[ J]. Infact Immun, 2003, 71(6) : 3125
- 3130.
[10] Nishikawa K, Matsuoka K, Kita E, et al. A therapeutic agent with o-
riented carbohydrates for treatment of infections by Shiga toxin — produ-
cing Escherichia coli 0157: H7[ J]. Proc Natl Acad Sci U S A, 2002,
99 (11): 7669 -7674.
[11] Wen S X, Teel L. D, Judge N A, et al. A plant — based oral vaccine
to protect against systemic intoxication by Shiga toxin type 2[ J]. Proc
Natl Acad Sci U S A, 2006, 103(18); 7082 —7087.

[12] BRiftes, 4pl), B 3, 45 HrE4LER R 1B AL ek
Uikl KA F R e (1], s deik, 2007, 23(2):
148 - 151.

[13] BRikEE, o ¥, BIERE, % PUENEE 1B W5 5w pEi
WYUNRALWIE S [T]. 3= E RS2, 2007, 29(19) -
1831 - 1833.

(%8 &£ 35)

RRSHEBIR  FTEREBBANIL 2007 F FHLETFAAFIE BREANL

HH,ERAEHAGT 2007 F HFHLETHFAF IRBREALL L, ARGREEFEFRGEAA
B EHERFEFARNTEREARE AL, “HHLETHIAS IR EARATM2EAL THELS IR
M-S B EHERE N ARAARNERR, RAGFFEFERABRTLANRK, AAEFRZFTHER S
HALHEN, BRRAEERFRE - K, BRAKS00 LE4, A& A THEFNEM L, 2L FFF, 5
W TAR” P /N HOE T L TARN H AR T 2] 2010 485 3 o 5 F 4 B R R SORT O AR B AR o R
F IBRBRARERZMER I KT A REAENTEAT, AEEH EERIEA TG FARRAEEHT LA, H
TAESFRIRERGEE RETHER EAARBRACFFEAS . ZW, AR FYLETFTTALT
BTERAALCE N £(AMIAETXN - RAE FE MW TRE EXS HE KAHE XEF HH
#) LB 2 FE RS

(4 & ARAB)



