SO 7/ S P SAER ST BRYESE TedB SESRE QMK ELISA RIS
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Jan. 25, 2022, 38(1): 185-195
DOI: 10.13345/j.¢jb.210363 ©2022 Chin J Biotech, All rights reserved

- MY REEEIHEA

ST11 TcdB
ELISA

REY, 2FFT, K, ABER Bal, 24

1 DN R shiBE24BE Fmirss ey, il s 611130
2 P R2E ER RS wia O, I BES 611130
3 bR 25 S S W AR DU R A s, pa )i R 611130

el b, B, MR, B, WA SRR ST BRI TodB # % 32 1% & BN Je & ELISA Mg . /&
) TR, 2022, 38(1): 185-195.
LIANG W, QUAN KJ, ZHAO Q, WU YM, MU Y, CAO SJ. Development of a double-antibody sandwich ELISA targeting the

receptor binding domain of TcdB toxin of ST11 type Clostridium difficile of porcine origin. Chin J Biotech, 2022, 38(1):
185-195.

i E: RERER A EZOALEEMERREA, T 2GETARSHFHMAEAR. STIT &
BAERBARB R LEATR 2. LERXOEAZ —, REEAARHBELKXE, BRREERE L
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ELISA, ## R ST11 A RBAMAR EH AAT R F A E R F FAN 7k, §ARM R AL LS
97 kDa %) % Ak44-3% (receptor binding domain, RBD) Z& &, 4| H 42 & B AR ) b ik oy 484552
kATt RBD & @ #9305 AR 42 8 0 e, AE2D3, 240 L3k TA A 1gG2b (k). H K vA4t
%t RBD & & 893 5 IE R A A M AR . % L ETR H MRk, & A& HmE T HRIuiks
AWM AR G Be st R . TR AR HA A AR F A R 0 F S R R
IgG/HRP #= TMB 2 & & K 4. ZME, W ikegls F 8 ODyso 4 0.152, 5 13 #3F STI11 &
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Development of a double-antibody sandwich ELISA targeting
the receptor binding domain of TcdB toxin of ST11 type
Clostridium difficile of porcine origin

LIANG Wei'”, QUAN Keji'", ZHAO Qin"**, WU Yaomin', MU Yu', CAO Sanjie'**

1 Research Center of Swine Disease, College of Veterinary Medicine, Sichuan Agricultural University, Chengdu
611130, Sichuan, China
2 National Teaching and Experiment Center of Animals, Sichuan Agricultural University, Chengdu 611130,
Sichuan, China
3 Sichuan Science-Observation Experimental Station of Veterinary Drugs and Veterinary Diagnostic Technique,
Ministry of Agriculture, Chengdu 611130, Sichuan, China
Abstract: Clostridium difficile is an important zoonotic intestinal pathogen, which is widely present in
humans and a variety of animals. The ST11 type C. difficile is one of the most widespread and harmful
subtypes in the world. As a large country in pig farming, China lacks efficient methods for detecting C.
difficile of porcine origin, leaving hidden dangers for the prevention and control of C. difficile. The aim
of this study was to develop a specific and sensitive double-antibody sandwich ELISA for the
epidemiological investigation of ST11 type C. difficile of porcine origin. Firstly, a 97 kDa receptor
binding domain (RBD) was expressed in a prokaryotic host and purified. A hybridoma cell line AE2D3
capable of stably secreting monoclonal antibody targeting the RBD was screened, and the antibody
subtype was determined to be IgG2b (k). Secondly, a double antibody sandwich ELISA method was
developed, where the monoclonal antibody targeting the RBD was used as a detection antibody, and the
rabbit polyclonal antibody was used as a capture antibody. The chessboard method was used to
determine the matching concentration of the capture antibody and the detection antibody, the antigen
coating conditions, the blocking conditions, the incubation conditions for detection antibody and
samples to be tested, as well as the reaction conditions of HRP-conjugated and reaction conditions of
TMB chromogenic solution. The negative cutoff OD,s5, was 0.152, and no cross-reaction with 13 strains
of non-ST11 type C. difficile was found. The minimum detection concentration of RBD was 8.83 ng/mL.
This specific and sensitive double-antibody sandwich ELISA provides a reliable serological detection

method for epidemiological investigation of the ST11 type C. difficile in pig industry.

Keywords: Clostridium difficile; ST11 type; RBD protein; monoclonal antibody; double-antibody sandwich
ELISA

SRMEMR T (Clostridium  difficile) J&=—Fh/™  AMZFY & . 4. B5%) A ZHCMEE
Fee DR AR R B B 2% FHPE IR ZE AT 1, A i v 5 (antibiotic associated diarrhea, A AD)ul {F i1
MR TEERE, JBTAMEUREY, B RT3 45% KR (pseudomembranous colitis, PMC)fY &
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AP RMER I E R T B E g,
ZEHIRPT SR, FEANAIREE T AT AAiE B B,
ST R R S AR XEAR T e N NSl ) 2 ) 1
REE SRR, X RO AL AT 22 0 B A 4 I8
FONEARMERR T AT B A A3 07 3R, IR AERR
PR TE N FE R R 2 ()2 A6 361 A iF s diis
FEFE SE N Tk fR v, R MERR TR Y A % A
9%, X N T ok g 0T AR M A SRk
(Clostridium difficile infection, CDI) 7ER K F| .
(67%)7, R (73%)® . HE SR (50.9%)"
FIEESE (56.7%)! VS8 A AR 7™ B il A7 e, 3R
FE0F T XRMEAR T 14 20 B 22 % ] 26 ) Py 9 o3 Y
(multilocus sequence typing, MLST), J&3&F 7
NG G BRI 4 %8 JT 4 8 1 TR AR A T 0 B 7
B, I Hzor ik B A EPREE R, AT 8UE 0
S 2005 A 24 Y IE 7B TR ST
RUOARMERR T, BT 3 4E P ST11 BURRMERR 147 Jak e
T 10%, JFHAERM . JLsEfhE &
SR B A ST AR MR B 1Y 38
XU IR PSR A ST11 BURRXERR 14 4T
AR Y oM, — 2B UESE T A [R)R R Y
ST11 AURRMERR B AT AL AR, oh AR h
R FIIE SR, X TR CDI o
EIFAZ, IR E IR LA R
HEAR B B Rt . IR, X FAE A R X
PR TR ARG S i 2 b R i A e, i T RETESR
B AT AR MERR BRI AGI 4 v A 0 25
TR ERfYE, 5 B T R TR R X AR R R
W5 o

WMERE FENERE FEEER A
(TedA), # % B (TedB) Al JCHE (CDT). A
WFFEH], TedB T R Y75 /)02 TedA FERAY 10 4%,
Him K FH7” TedB B R AT LIS AAD
gk &>, CDT % T2l = ) BRI

&B: 010-64807509

HAHE TedA F1 TedB 222 8 11 VE AP, B 5%
KL, 77 CDT R MBI ATE TedA BRI
kEThmE 16 £, fii TedB FERAERBERTHE
23 51, ST11 AURMEM IR BE 43 W TedA . TedB
I CDT 3 fhag R, HHEAHEmAgiegert, 2
br bWtz . faFER AR - H
Hil, OQ TR MEAR T A6 2 P RO B S A2 K e
Ji B BAF 5 o AR R 7R R AR Y 2 ARG A B
(receptor binding domain, RBD)"'*, Genth %"
¥ TcdB B &R 1Y RBD & I 7 EAH KL, KU
TedB # R ¥t RBD [ IMLi5 456 5 seffifin bRz
4 H He 52 A RS AE A 2, ] RBD B A
A Ry i3 16 ST R 3 ¥ AN W B I B T 7 - DRI,
LA RBD #H FEMiZWit s, il #5%t %7 RBD &
I E S BEBTAR , X T 8 57 AT Y LT 2= 2
I RAEEE L,

AT, T RMER b9 R 2 5
TEBE PR GY X T 3R FE Y AR MERR T A4 AF 5 4
B, I HE A= AT T B AR R IR
HMERZ B 1 kU A HEAST (cytotoxicity
assay, CTA) 17~ 5 & ¥k 5% 5%  (toxinogenic
bacterium culture, TC) 1 hy X2 XEAL B K6 I 1Y) 4
PrifE, BRAEZRINAES), IR H HATTIE B CTA
TC AR50 6 KR T Al RAE A I
W By o, ANE A T P IR A8l AR XL TR
AR FAEAG I S R, S — R
S VT AT T R I ARG 00 R X AR TR A
1 MR AR AR DR o AR LA A A B R ST 1T BYIRNE
T TedB #E % RBD 25 [ A9 5L o B4 A A6
ik . R smEBUA IR BUA, Er T —Fh
e BUE . AT T EBEIG PRGN ST11 IAR X
R XA ELISA, DI N IR E 58
HOWRPER) ST11 RUXRMERR I B WA T 7 A 42
AL AT SR B A0 9 A I 1
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| AR

1.1 #8
1.1.1 EHk. FRRRMEAE

FEURARMERZ T ST11 & C1.C2.P1 7 &k,
ST3 &I P2 43§ kk, ST35 &I LW3 ., LW6 43 Btk
ST109 #J Y1. Y2. Y3. Y4. Y5. Y6. Y7,
Y8.Y9. Y10 43Eitk, ARSI =& IR
pET-32a(+) k7 pH A< 50 56 %= R A7 IFH2 1L ; SP2/0
B B R A [ N s B AR R R A PR
H; KWHFE BL21(DE3). DH5a g [t
BTERERH AR A PR ] .
1.1.2 R

6 JH#% SPF 2 Mt BALB/c /N . 2 kg SPF
TMEPERTVE 22 S, I B BUER IR AR SE IS Bh A
B2 /(25 o 0 3F BT E S5 SCXK( )]
2020-030)), Fr A sl sy B2 4l R
AR S IS AR A 2R S AR
1.1.3 FEiRXFH

DMEM 1355 . 50xHAT. 100xHT g H
Gibco AH], FEPi/NR IgG/HRP, /NRITHA
MR bR 28 B s RE BRI 3 TR A ) TR FR
Al NPT Tg 28/ 2% bR — P2l
Pl S IR R I E e S ISR 5 2 NE/A =i
PrimeSTAR®Max DNA Polymerase I H 5 4 %)
TH (Ki#) AFR2FH, MONTANIDE GEL 02
PR £ H Seppic Al , # FR A T8 24K A
Sigma A, 2B 5L AR BUA N & B AR
AYEH dest) ARAE, 5 mL A A K
#ERFHEE A BRAE, A RN E A

*F1 rbd BEEI1E5]|)

(GDH) A5 55 % R A F it
1.2 7
1.2.1 rbd EE R BB SR EHRWAME

FRANT LI 4] DNA 3R £ 45 O w
R Cl BRI 4 DNA, f-fFF-20 C
%M . OB XMEM T TedB 3 & rbd J:H (NMDC
number : NMDCNOOOOLT8) J¥ %] % it ¥ 4 51
Y, 51915 B 1 iR, PCR 438 Wk &
(25 pL): WHMEM T C1 FEF 4] DNA 1 L,
PrimeSTAR®Max DNA Polymerase 12.5 L, I
TS I94 1 ul, i ddH,0 #h5% ., PCR 2 4%
. 98 ‘C 5 min; 95 C 50 s, 55 C 45 s,
72 °C 60 s, 34 PMEFR; 72 CHEA 5 min, P
JaX%F PCR =¥ikfraifh, S5XWEHI] (BamH 1
Al Sac 1)) pET-32a(+) AR T4, MWEE
4 JiRL pET-32a(+)-RBD., 54 PCR., i)
TN > S5 5 T 21 SR 2 75 A A )
1.2.2 RBDBIEERHBFSRIE. dt5%%F

W T4 Bk pET-32a(+)-RBD # A KT
# BL21(DE3) 1, 15355 ODgoo 4 0.8 B, JMA
1 mmol/L ()5 N JE-B-D-mifLFEFLRET (IPTG),
25 C. 180 r/min S 12 h, B JG I EH KW
FFREE RS, AT g ratife, SR
SDS-PAGE /i RBD EAM4lifbiEit ., 4ifk)n
i) RBD 25 1R Eh 22 il (PBS) &4 3 1K,
FH 30 kDa @B X I TR A I E W, 5
W Heaii RBD FE 0%, —80 CIRvAFA .
123 NRRE

¥ RBD %15 MONTANIDE GEL 02 PR
PR 10 0 1 7RAT, X 6 JElikY BALB/c M

Table 1 Primers for 7bd gene amplification

Primer names  Primer sequences (5'—3") Cleavage sites  Gene location  Size (bp)
rbd-F CGGGATCCCTTATGTCAACTAGTGAAGAAAATAAGG BamH 1 5251-5278 1 848
rbd-R CGAGCTCTTCACTAATCACTAATTGAGCTGTATC Sac 1 7 072-7 098

Note: the sequence of cleavage sites is underlined.
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UEAT T N 2w ek, wgileEh
100 pg/ L, BRRAEERIBE 14d, —%)57d%
A& /INERIML VA I HOAR RN . MRS 3 d, ]
RBD & FI#F Thnsm s, Sty 100 ng/H,
3 d S HUMLIE BRSO B e A /)N BB 20 i
ITH RS -
1.2.4 iEFLE 5 PR 2L 32 5 40 AR 07 1k

B KRS BAFAY SP2/0 B BEYw 40 i 5 /718
S AN TR, [RIEHR &R IR 2 400E . M
A A B 10% 06 25 13 1) HAT e85 15 75 S it
113555, L RBD M IE M kSR . GDH
E oy iR, R A4 ELISA Xl &
Je 20 52 968 A 3R A 5 00 A Ui a5 B0 B B o T I
OD s [E 1 KA BHEEFLATM , 7 LA 4-6 R4 B
i B U P RS 77, B 0 H B PR 100% A9 4258
TEANNEL, SR 8 I R i G € 4 T 4 S8 IR A
PeEAREH o K PV A AT M i 235 97 90 d
S W0 5 20 R 5V BRI B R AR A
FIZR AR AN AE S 90 KNS 180 KT 75, i
SE AN IR I P BTIARRLHT , K 24 589 40 i 4y
WA RE S A SRR BTAR  (monoclonal antibody,
mADb) e M
1.2.5 BREKRLEEEE

HPH M 2 28 8 A M B % 0, (/N BRL
Pt Ig 2285w bR — 04 27 G X B
SEREHUAR AT RS E o
1.2.6 BEKHIEEE

X} 6 ity BALB/c M B 349 200 pL 5 K
s, HHEE, 7 d JRAT/ANRIE
55 10°4~/500 L A BHIEZ4 S IR 4, F5 /0N BRI s
HH S i e RN K o SR I AR B R e 6
MriE w42, 5 A Protein G ZEFI 2T #E—20 4l
1k 1gG Hifk, 311 SDS-PAGE S Hralifb 508
1.2.7 BmEHikER EN D 5SS

FI I E) 4% ELISA W 7 PR 2% 5 98 44t i iy 455

&B: 010-64807509

I biE K g MZT AL IS K I HTRSUT
Rz I B [ BT A B9 AR X SR AT . B Western
blotting /%Xt ST11, ST3, ST35, ST109
RUNRMERR B 15 9% 3% LA &% RBD #1 GDH & [ X}
BT BEBUAAR SR TR S A
1.2.8 %31 RBD ER % MG &

¥ RBD % 15 MONTANIDE GEL 02 PR
PEREIARTELEL 10 0 1 IRS), X 2 R sty
BT R T 2 RS g, S ilE o 1 mg/H,
R PEE b 14 d, BIR%E 7 dJadHTE%
KR I, VAT I 3 O PR . = A e R
BV R T ORI, Ay, CRTIBR
BRER AT HEATAALTY, 80 CAMEARAE, HIFEF]
Pt RBD % [1Z w iR (polyclonal antibody,

pADb).
1.2.9 XHik*k > ELISA BMERERNEH
M E

Pidt RBD & Z mfEdiIA (pAb) Ml
PP /NPT RBD FE A EPLA (mAb)
kBT, 2 AL AR X TR Je0 ELISA
FN A AT A, Y FE S AL S BIPEFL Y ODaso
Fefl (P/N) fe KB, Wi hydiedd i 45k
FARPUAFIAS I HTARTE 171 600-1 1 12 800 )
WREDEAT 2 A5 M6 BEAR RS, B T AR BT A A
P A S AR B R Mk B . S bt RBD 8 1 £ w
GEPUARLERE bR EFEAEFL 1 nug/100 uL BIHE
AR, B E 0.01, 0.05. 0.1 mmol/L iR
FLWETR A FE BB )2 37 CHFE 2 h, 37 CIHH
1h/57E 4 CHFHE 12h, 4 CHE 12 h Ak
A, W AR PUAR AR TR R R
MBUATE 37 CHFH 0.5, 1. 1.5, 2h, HEK
MR e AW B BT ] . R AR S fE 37 CHiF
H0.5. 1. 1.5 h, @ REAHe ol i i LR & it
[, PEGIREWEN 1.5%. 3%. 5% Y)
o (EPAW), 7E37 CHH 0.5, 1. 2h, #iE
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AEE S ¥ E BTN IgG/HRP (B bR —H1)
Fi2 112 000—1 : 10 000 [ e BE FEA TR0 BEFR R,
16 37 CE&MF/EM 0.5, 1. 1.5 h, #iEMtr
T HUR S AR A A5 iR X TMB B R 1E
AR EA PR A8 , BEE 10, 15, 20 min A [a] 86
i E TMB 1 e 4 st [a]
1.2.10 ik ELISA BIlG FEHE

AR 13 13 AT YL AR ME AR B I AT 08 2545,
WEfREh 2 vp (PBS) Fikt 10 f5/EHC L, H
AT B BRI L ELISA -7 Ife S B9 5E -
W ZE ODyso PN RE TR ROCEE R HIME (X))
SFRAEE (5), 4 ODyso= X +3 W, s FI5E Jy
Y5 ODyso < x+2 B, s FIE MBI, v F &
Z 8] Al BEAE AT E
1.2.11 Wk O ELISA B 45 R MR8

FREE ST R MA JeO ELISA A6 0 1l 7R 43 5
FIXRMER I ST11 8 C1, C2., P1 4B bk K Hifth
ST AUfY 13 HARXEMR B35 5% 1% . RBD Fil GDH

A
bp

2000

1 000
750
500

250 —1
100 —

1 848 bp

B, E PRI ELISA BIFESFPE
1.2.12 Wik %k O ELISA BOSRME IR IS
I (2.21-4 520 ng/mL) ) RBD
EA PR, B BT IE L ELISA Xt
RBD &5 [ B2 I PR AEA 7R, A4S D0 7y ik iy

U
1.2.13 FHitZEa0HH

S SPSS 27.0 XHEdRE 4T
oM, BN SR ¢ KR i = R
FW, P<0.05 hERAZRITFE L. KR
Graphpad Prism 9.1 /£ .

2 ERE500

2.1 rbd BEREHRNHIEE

#4H ik pET-32a(+)-RBD % PCR K A
Y%, BEIK/N N 1848 bp RIS (1),
I P 485 SRAIE W] 40 FORL pET-32a(+)-RBD 4 4
B

bp

10 000
7500

4000

2000 1 848 bp

1 000

500
100

1 E4AREK pET-32a(+)-RBD PCR(A) K& X EF1)] 4 £ (B)

Figure 1

Recombinant plasmid pET-32a(+)-RBD PCR (A) and double digestion identification (B). (A) M:

DL2 000 DNA marker; 1: recombinant plasmid »bd gene amplification; P: positive control; N: negative
control. (B) M: DL10 000 DNA marker; 1: recombinant plasmid with double enzyme digestion.
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2.2 RBD @iEEHMERE

& AT JFoki pET-32a(+)-RBD #J BL21(DE3)
s S #RA . 4ifkfs, ] SDS-PAGE 4r#r, i
SFE AL S AR B .8 RBD & H &40, K
/A 97 kDa, HHUHAZERAHAF (& 2).
23 BRERANGEMTELERE

= A JE T /N BUIL T 0BT AR S ¥ 7
1:50000 LA L, ikBEAT 40 AL G AR ifE, fnsm
Bg% 3 d R TR G . L 4 R PR R
GiivE, 193] 1 ARABETRE o W B L REBTAAR Y PH
PEZusS A, #v4 b AE2D3. I RBD [,
GDH ZE[# AE2D3 535 BiEHiik s,
AE2D3 1] DL ib5T % RBD R4 A B0 v 4t
& (exx 0 P<0.000 1) (B 3A). #RJ5 i o i
5% e 0, % BH 1 2% A2 98 20 M e e AR B B E AT 2
E, SR EIR, AE2D3 Qe kB H A 109 4,
SP2/0 ‘HHEIEA MY EAREH N 68 45, 1ESL
AE2D3 WA ACTRAML . iEZHESR 90 d 1Y AE2E3

kDa

180
120

100

70
55

40

35
25

2 RBD ZH SDS-PAGE 4} #f7

Figure 2 SDS-PAGE analysis of RBD protein. M:
PageRuler™ Prestained Protein Ladder, 10 to 180 kDa;
1: pET-32a(+)-BL21 was not induced; 2:
pET-32a(+)-BL21 was induced; 3: pET-32a(+)-
RBD-BL21 was not inducted; 4: pET-32a(+)-RBD-
BL21 was induced; 5: supernatant after ultrasonic
crushing of pET-32a(+)-RBD-BL21; 6: RBD
protein was purified.

&B: 010-64807509

MBS IR FIE M IR RAE T 90 d. 180 d 1
AE2E3 4 i35 57 b v 5w B BT AR RN 13k
11500 000, EUITCit &AL LRI [H
AT S5, AE2D3 HRREAE FRE Hb 73 WA RS S 1
Ptk SDS-PAGE Z#fri s, WHEMIEK 440
fBIE A RNAEE 95% LA 1Y 1gG Hilk, {UfFHEE
B (29 50 kDa) FlitsE (29 25 kDa) 2 M5&A
(F 3B). fHF/NERABT Tg 28/ 2% 58 F B br
T RN G X R RGO R AT R E
g5 R WoN, AE2D3 43l B4R S VE PR E AE N
1gG2b R, 245 Achy
24 BHREERAHEMDSHRN

X AE2D3 ZRsZJE s 3R B maife s
PR K BUARZL A AT 2, R K Fhp s
TSR LW (B 4A). B, Bk
ety ELISA A J5 ik i) 2 57 4 1l 2k I 14 1
IKAE A HTA . Western blotting £5 5% 27~ ,
FTEEPUARES RBD 454, 5 GDH HE AL,
4 (Kl 4B); [T, BRrEREPLIA SR MEMR T ST11
I C1, C2. Pl HMRIEI:E Fil4EE, 5 ST3
R P2 L. ST35 AU LW3 1 LW6 FHitk. ST109
ALY1 Y2 BRI SR EIEASS (K 40).
2 B o B 1 B v B B AR LA 5 0 1 R S R
2.5 XHIRE L ELISA By & E R R &4

= A5 RTPE = ARUMTE Y RBD 2 F R BLIA
ik 11100 000, AIfE Rl RBD HHZ
v REHUAREE o i AL AR A UL A e
ELISA #4307 i fie fE S 45 1 o R PUIRTR
BEEE 101600, R IHTARFRBEREE 103200 =
HRAEE XS AW (R 2); BT
0.05 mmol/L ¥Ry 54 37 CHE
1 hJ5 4 CE 12 h NEECPRN G5 3);
KB AR RE R AL S 20 4E 37 CIEE 1 h
AW E &0F; W N 3%MMLIEZE W5 7E 37 C
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A4 sokok B kDa M 1 2
[ 250
i 3 *kkok 150
& 100
82 75
1
50 IgG2b
0
X
S 37
roa %@% 0&
N
~x
wxnn CF 25
3 K
22 20
Q
= 1
0 10
GDH RBD

B3 PRMZZEMEME EFARN N EQ)S B KLY B 5 E K SDS-PAGE £ #7(B)

Figure 3 Determination of the titer in the cell supernatant of positive hybridoma (A) and SDS-PAGE analysis of
the purified monoclonal antibodies from ascites (B). (A) The antibody titer of cell supernatant was determined by
indirect ELISA. Positive: mouse positive serum. Negative: mouse negative serum. The coated protein was RBD
protein. ****: P<0.000 1. (B) SDS-PAGE analysis of ascites purification. M: ture color two-color pre-stained
protein marker; 1: unpurified ascites; 2: the purified ascites showed clear heavy and light chains of monoclonal

antibodies.
C
A Biba ™ 1 2 kDa
il -e- Cell supernatant 130 3 %%8
al -+ Ascites 91 _.“' - 100
g 65
8 | % 70
'} 55
il 32
40
25
0 10 35
20—
15

4 BREREAEMDA)SHRMEB M ORI

Figure 4 Determination of monoclonal antibody affinity (A) and specificity ( B and C). (A) Determination of
monoclonal antibody affinity between supernatant and ascites of AE2D3 cells. Cell supernatant: AE2D3
supernatant; Ascites: purified ascites; log10: log10 of cell supernatant and ascites dilution. (B) Specific detection
of monoclonal antibodies. M: ture color two-color pre-stained protein marker; 1: monoclonal antibodies against
RBD protein were detected; 2: monoclonal antibody against GDH protein was detected. (C) Specific detection of
monoclonal antibodies. M: PageRuler™ Prestained Protein Ladder, 10 to 180 kDa; 3: culture supernatant of C.
difficile C1 strain; 4: culture supernatant of C. difficile C2 strain; 5: culture supernatant of C. difficile P1 strain; 6:
culture supernatant of C. difficile P2 strain; 7: culture supernatant of C. difficile LW3 strain; 8: culture supernatant
of C. difficile LWG6 strain; 9: culture supernatant of C. difficile Y1 strain; 10: culture supernatant of C. difficile Y2
strain.
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R 2 HEIRIUORFAR N 4R & L X IR B (P/N)RY

HE
Table 2  Determination of the optimal pairing
concentration of capture antibody and detection
antibody
mAb pAb

1:1600 1:3200 1:6400 1:12 800
1:1 600 5.480 6.038 5.453 5.083
1:3 200 6.098 4.522 4.949 4.080
1:6 400 5.551 4.087 3.505 2.632
1:12 800 3.627 3.925 2.298 2.211

R3 WERNMARRESEFEHE
Table 3  Determination of the optimal coating
conditions of capturie antibody

Condition Concentration (mmol/L)
0.1 0.05 0.01
37°C2h 5439  5.667 5.541
37°C1h+4°C12h 5.887  6.271 5.027
4°Cl12h 5905 5.785 5.355

BEE 1 h A MR 15 000
B3/ B IgG/HRP (MR —Ht) 7E37 CR
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Figure 5  The specificity of double-antibody
sandwich ELISA.
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Figure 6 The sensitivity determination of double-
antibody sandwich ELISA.
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