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W CHM Y SR %k 2 25 il o4 40 i 35040 7 i ik 35 32 B A2 1 (CdiB) , i £ L 7 5 % BT 4k (mADb) 5 I
e mAb Fo A . K735 ] 5 04 0 25 I B odtB I [ 36 45 JUR 2 B pET-30a ( +) Il pGEX-6p- 2 ik
B LR 3 (1 GST-CtB 28 1 43 J5L» 1 11 A% 50 80 A 308 47 40 M0l 4 s K FH 10 3% ELISA 77 v 0 i
A FE A mAb 5 /K %A > Dot-ELISA . Western blot 43 #7 mAb 4 5 %, 3£ LL CaCo2 F1 HD-1 4H fifg L 2AY,
%5 mAb P fig [ S Y gk oh #y 2 o 41 J5 A% %638 JFORE pET30a ( +) —dtB 1 pGEX-6p —dtB, Jf i
2463k rHis-CdB il 1GST-CAB & (1. K73 5 BRRAE 40 W CAWB $it 7 10 4 40 50 40 B b » 43 30 4 4 Oy 1F3,
1F5,2E4,2E11,2F2 . $ifk Ig JER KA 578 2E11 Ig W25 1gG2b, Hoflh 4 Bk 35 4 1gGl. Puikzkth i
5 1: (1 x10%) o Dot-ELISA 356 KW 5 bk mAb 3 fik 15 7% [ 245t 1 4% U bk % 26 0 5 0 S L5 5 3 253 i 25 il
B 5 B Western blot 3% 40 B ¢ ) 5 Bk mAb 5 65 15 40 fL 2 17 rGST-CAWB 47 B U5 [ty 2 #h . 36 T
CaCo-2 4 i ) i B 2 22 52 96 3¢ W mAb fi 1 35 [ {15 40 11 %) 36 B R 28 B8 01 (P <0.0D o K45k ] A3y
% TR 5 I CAtB 10 mAb. b JE 35 B9 2 I 75l i S0 DL L% o B 98 55 1 K 2
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TP 25 i 25 o e m g RS ) R AR BB G M R AR
) £ 5 5 (Guillain-Barre syndrome, GBS) s, 73
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L1 ##
1.1.1 EFZiRF: ik pET30a( +) i [ Novagen
/7], pGEX-6p- ) H Amersham Biosciences 2 #] ;
BR A E A V) B BamH T« Xho T . T4 DNA 3% 35 i .
IPTG & [ B AH X 23 7 i i (M) marker.DNA ladder
B REEAEYA MR A i 4L (Fetal Bovine
Serum, FBS) 4y [ Gibco 247 . HAT.DMEM 5 77 % |
PEG (M, =1 450) . 58 4 FIA 58 42 95 KA 57 S« HRP
PRIt 3 P Bl TG HRP A5 id (1 % $T 05 1gG
DMSO- Y& mAb 7 28 & Wl 71 & 45 25 B Sigma
Ox ) FEAH AR AR O [ 03 B 4
1.1.2 S aEh¥ e & 6 J e i BALB/c /)
Bl (PRI 18 =22 o/ 1) I H 47 1 R 2% LE B B= 27
Fotse /N B E HE R 4l Bl & Sp2/0-Agd4. CaCo2 Rl
HD- 1 4 ) o A SE 36 =5 fR A7 55 97
1.1.3 & #: KW 8 (Escherichia coli) DH5a~
BL21 (DE3) , % 2 ¥ 11 1K B (Salmonella enteritidis,
SE) , Z= W45 i (Listeria monocytogenes, Lm) , &) ¥ IfiL
M9 (Vibrio parahaemolyticus, Vp) , B AS 52 U =5 R
7 55 3% ATCC33560, f1 VL 5 Hy N 556 K 36 4 72 Jm) 34
I NCTC11168, 1t SCPe 7 e AL o
1.2 cdtB RiZFRIERRMHEREE

R ¥E GenBank /A A 1) cdtB 3 B J¥ 51 ¥ 11 5
) : Primer¥ (& BamH 1 B 4L ) 5 -TAGGAT
CCGCCACAGAAAGCAAATGGAGT3’ ; Primer-R (4
Xho 1 W U] A7 #5i) : 57 -ATCTCGAGCTAAAATTTT
CTAAAATTTACTG3 . PCR [ [ 4 ff: 94C 10
min;94°C 1 min,60°C 1 min,72°C 1 min,35 MG ;
72°C 10 min. 43 5 ¥ @ & 4 i ki pET-30a ( +) -
cdtB.pGEX-6pd —<dtB. # 1k BL21 (DE3) &5 &4

W, F 41 iy 4 & BL21 (DE3) [pET-30a ( +) —diB]
F1BL21 (DE3) (pGEX-6pd—cdiB) , ik E M4 N
rHis— CdtB fI rGST-CdtB . % e Ak« 5o ks 32 B
VK JT 538 2 Bk 5.
1.3 cdtB EHFRIE

¥ 20 B BL21 (DE3) [pET30a ( +) —diB] Fl
BL21 (DE3) (pGEX-6p-d- cdiB) « 3 f 1% 55 ¥ LA
1: 10073 7 $ T 2 AH N Bt AE 25 19 LBy A4 85 97 3%
210. 5 mmol /L IPTG 7E 30°C 4+ FiE S %Kik 5 h
i %557 SDS-PAGE %5, # 4F 20 R AK 4 STk
(51 1) 5 2 3647
1.4 Western blot 4 #f

PLafifb )5 1f) rHis-CdiB 429 BALB/c /) il 3843
Z P o B rGST-CdtB #E47 SDS-PAGE 5, A1 4%
B R AT 4 2= b, DURA 0 RO 2 Pl b —
U, HRP prid £ Ht il Ig (G + M) Hiik o =i,
DAB J ¥y % (o, dE AT SR A ED 3L, o A 4l R E
rGST-CdtB [ 4= 4 25 1% 1k
1.5 fREREIH &

PL GST-CdtB 1E 2y #  J5i» 4 75 5 ik J5 i L 41
B BL21 (pGEX-6p-—<dtB) LL 1:4jf X 5 x SDS ¥ i
RE B, 100°C /K ¥ Smin, 4 SDSPAGE. Hijk 45 H
S B IR B & e erp, B 1 mol /L KC1 g 4%
WU, HIE A A B S BRI B0 R X 3 E]
TETHREES, -20CE7% W BT WA+
JU/INS S5 HUH S K e B A B 350k 5 PR % T PBS b,
-20C {7 4% .
1.6 HREAE

W ) £ ¥ S 2 S xGST-CdiB 2 1 5 90 IR 58 = i
A VRGFASE & T %k 6 R MEYE BALB/c
/N BR FR) RT VRS SCik O] Bk
1.7 RXEMEETHIES RE

DL rHis-CdtB & [ 4 & I 4T > [7] % ELISA
VEEAT F AT 89 40 MU 075 36 » 77 B S 50 A o A DU B e )
A EPIREEN 0.1 pe/fL, e N 4 F 41 =
W 50 wL/FL,37°CAEF] 2 h; PBST $e3% 5 n A T 4%
WREHIRERE — Pt 50 wWL/fL.37CHEH 1 h 5k,
OPD % 10 min. A, #{EH K T 1.0 J & b B4
Lo B P FL 40 LA A PR R B v AT r e pr
1.8 mAb £¥EHMHLETE
1.8.1 mADb TFZ%F ¥ mAb W 253457 & Uit 1 B
AT .
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1.8.2 mAb B 7K & & B30 & R A
T A KL ) ELISA 300 5 HUA X M o
1.8.3 mAb 455 M S #7: 4i k7 1 rHis— CItB 3
17 SDS-PAGE J&5, W3 8% &5 1§ IR 27 4 2 B I+, DL3R
51 mAb & —$H0, F 4T Western blot 43 ¥, &5 # 4k
BI121 (DE3) [pET-30a( +) J/EXF MR . 43 5 Wk e 4%
# 4k BL21 (DE3) [pET30a( +) —diB] IPTG i 5
Ji TR 24 LA B % i 25 it B AR #E AR NCTCI11168
ATCC33560 % fif i b3 ~ ] v it 1k 90w 19 ~ 2% 307 ke
WA R TTw 5 5 wL 5T NC B _E, 34T Dot-blot
OIHT > B A D B Scik 0] BTk
L9 EFHSERKOFMIRELR

H4 CaCo-2 I HD1 4 i 43 7 42 Fh T 24 FL4H My
B, AL S x 10* /mLe K 9 PBS 962 7K.
i DMEM & 41 7% NCTC11168, # % 2 Jir 75 (1) T.1F
WRE . A 2 Bhb A 5 gl B TR A O 41 B 8 7R 4 p
Lho [AIRFEL sp2 /0 I 7K 140 B R A 10 4 I in N
M. BRI B AT ST T g e
PBS ¥t 3 K, & PS5 :0.01% Triton X400 2 i 41
B, NN 150 WL 2508 7K B2 AT Ja W HE A & OB
55 i B I U CCDA SRR 2B 3 85, S0 4 3 IR
AR %A 250 pg/mL KON % 38 1 5 % 5L
1 h BUSR 28 41 Mo Ah 1 4 1R, 2 05 5 R B SE 56 0 IR
AHTA] o
1.10 it ZE 94
J% T} SPSS 16. 0 Gt vh 4K AR HEAT 4 Mo v 52 9% Bl
(x =) Ro, AR 225 R A ¢ K3, P <0.05 %

ERAGUERE L.

2 4

2.1 cdtB EHFRNWEMETE

B R RE B (10 g/L) Mk B 1 45K 25 699 bp
B H 4% s I 45 S IE . TE 41 R pMDI18T-
cdtB, £ BamH T F1 Xho T XUEG VI J5 43 5l H B0 2844 4%
i F 699 bp [ H I 4 A i U) 4w R Y 45 RO
fifio @ 41 i ki pET-30a ( + ) <dtB fl pGEX-6p- -
cdtB 43 A% BamH 1 F1 Xho T XU J5 H B0 2544 £
i AL 699bp (1) H 1 4k i » 5 T AH 7F
2.2 cdtB EHEAMERIE

SDS-PAGE 73 #1 45 e on (B 1), 76 2 )5 1
VRN HHESREME M E ALK, WHRIEY

S LU IR AR TE AR AR MU 43 7 it (M) 43 5310 4 29
kDa (rHis-CdtB) F1 53 kDa (rGST-CdtB) 5 i {4 45 -

— 116
kDa . —662
53— - —45
3G — -— - — 35

P — e —

Bl 1. EHAXFHFE BL21 (DE3) [pET-30a ( +) —dtB] 70
BL21 (DE3) (pGEX-6p--cdtB) & SDS-PAGE
SDS- PAGE analysis of expressed product. M,

Figure 1. protein
marker; lane 1, BL21 (DE3) (pET-30a( +) ) induced by IPTG; lane
2, Cracked supematant of BL21 (DE3) [pET-30a( +) -dtB] induced
by IPTG; lane 3, Cracked deposit of BL21 (DE3) [pET-30a ( +) -
cdiB] induced by IPTG; lane 4, BL21 (DE3) [pET30a( +) -cdiB]
induced by IPTG; lane 5, BL21 (DE3) (pGEX-6pd) induced by
IPTG ; lane 6, Cracked supematant of BL21 (DE3) (pGEX-6p- -cdtB)
induced by IPTG; lane 7, Cracked deposit of BL21 (DE3) (pGEX-6p-
1-dtB) induced by IPTG; lane 8, BL21 (DE3) (pGEX-6p- - cdtB)
induced by IPTG.

2.3 FHEH GST-CAtB EYFFEHLE
45 WoR His-CditB £ Hii L7 At 5
rGST-CdtB &A= s 4 & (K 2) , 1 55 2% 4% & BL21
(DE3) (pGEX-6p-) AW & 1A X W« Ui 4
P Ji rGST-CdtB B A [ 47 1 G 5 A= 40 2 0 ko

kDa M 1 2

Western blot

95—
72—
55—
43—
24—

<«—353 kDa

& 2. rGST-CdtB %Z& 5 Y Western blot £ F
Figure 2. Western blot analysis of rGST-CdtB. M, protein
BI21 (DE3) [pET-30a ( +) ] whole
protein; lane 2, BL21 (pGEX-6p- —dtB) whole protein.

marker; lane 1,

2.4 mAb BEMFFENE

202 R, LA B S Bk mAb 2% 5T 4i Bk
Iy 4 K 1F3, 1F5,2E4,2E11,2F2, H 1g 2% & ¥
KR W 1 Frox, Western blot 3% W7 5 £k
mAb 5 cdtB 52 2 M W R GRS RN, 5
R TG N s Dot blot 45 B W R Bt AR HF 5 1 ok, 5
HoA YN B Jo AT XV o
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Table 1. Analysis of 5 hybridoma cell lines

immunoglo—

Western blot
hybridoma estern blo

titers of the

Dot-blot ELISA

bulin BL21 (DE3)

BL21 (DE3) BL21(DE3) BL21(DE3)

cell lines cuhelasses ascites fluid (pET—CdlB) 711168 (pET) (pET—CdlB) (pET) Cj11168 (33560 Lm Vp SE
1F3 IgG1 1:3276800 + + + + + - + + + - + + - - -
1F5 IgG1 1:6553600  + + + + o+ - o+ o+ - + + - - -
2E4 IG1 1:819200 ot + - 4+ - + + - - -
2E11 1gG2b 1:6553600 + + + + + + - + + + - + + - - -
2F2 IgG1 1:13107200 + + + + + + - + + + - + + - - -
Negative ( — ) ; Positive ( +) .
@ e s S e T CaCo2 413, A CdtB Hi 4, 41 i) 56 B A1 2 22
ABIRBET 73% F170% (P <0.01) (B 3-A) ;% F
g 15 e HDT 48 fiid, N CdtB TR R 2 AR 22 3 70 ) T
. 08 BET 28%,11% (K 3-B) . KW CAB %) 40 5 11 &6
$ o6l WA 2T R B N CiB B 145 6 5 5 55
g P XT CaCo-2 4 i 1) & Bt AR 2B B8 T -
0.4- \ a
ﬂ ﬂ 3 it
0.0 T T T T
& OFS 7 iy 25 W 26 S ST R 5
c€<§'>‘ %X&" V5 1 B 5 B BB X N R RO TR T G
& & BRI 50 EC B . 7E I th CT 1R M VS S
group T S A A 0 2009 A7 M 0 4t S8 RN ) Jk
®) 121 YLy 13.02/100000, 4 4F % 5 8 i 200 J5 4™ .
104 4 T R R CY IR YL 5 KB ) GBS & — 4 i N 5
s T Fy ¢ P It 6, R LA 40 R
B ] Noel %™ L CI BIPEN 4 GBS K% 4 30.4/
£ 47 100000, — fi AT (1 % 9% %y 0.3/100000, Iy CJ
% 04- TR B ME B B B 4 GBS 15 1% 1 2 — i A BERG
0.2- 100 f5 . HHi i T8 = 438 1) 3 ) B30 DL L AR
ol L1 1L PR 1 411 91246 D DR W) T 005 B 1 042 90 2
& F & & 745 B A o e AU R I e DL A T P AR 2
> X@S’ > X@S’ HIAN RG89 30 47 8T B DR A7 VE PR A% R 9% v
& & BB LGRS E OB S
group CDT 1E 24— AN HEE W B0 K %, 72 LT I 1 o8

3. &F CaCo=2(A) 71 HDA1 (B) At FE M AN (B L
AT

Figure 3. Adhesion and invasion assay. A: CaCo2; B: HDH1."P <
0.01 vs 11168.

2.5 HETF CaCo=2 #0 HDA1 ‘MY FEMIFO(RZE LIS
BL 11168 + sp2/0 i 7K CJIE 7K A1 5T 44 4 J 34
150 wg/mL) () %6 B AR 28 05 4 %F . 45 B oR Xt

Ji7a 25 1t bR R A7 7 . Bang 45T 75 ST 22 kX
SYESI0 117 ¥R 25 il B P PCR ORI HE A 114 £k
A edt BN FE AN A 41 R (Y SL 8 B CDT B
PEZ I 89.7% —97.4% o CdtB J& 41 Ji 35 4F 2 i
k35 2 e R 4y, S % B R PR . e R
A7 M8 A A% W A% 1 T % 5 i L BT 40 e ) 8 £ sk
IR A S 5 B80AT 22 4 AN 6 A 5 100 AT 5 3 R 4 e
B M . Biswas 25 MY 1 28 i 4 il 1 NCTC11168
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SR FF 2 AL (CdtA, CdiB I CdiC) [y %5 D5 3t 47 4
ANGEAE, NIMT3KAF T CDT 8 2 [ 5848 #k, 1 #% Hela
1 MO F1 HD1 41 U7 A 58 A2k 1 B R 28 68 07
25 R LR AR BR AT Hela 40 0 (1012 28 Bk 1 8 2% T B%,
X HDAT i i 1) &G B AR 22 6 B & 2 5o Jain
47 % CDT R CDT ™ B Rott Hela 347 % B A1 2%
S . 45 FLRIL, CDT ™ BB 0 B B AN 12 2% fig h 1l &8
w1 T CDT ™ WMk X SETI/R A CDT X 2% i 25 1l & 11
b RR BE AT — B s . B4 E AT D
T CJ o BE PRI 4% RIS AT R R K
A F ZEAME S 1 (MOMP) 4 525 [ FlaA . &4
HERRHEIE R 11 cjaA 1T X mAb 5 i A
Y AT 0 e A ) i R T B e T SRR, (R B —
FR T R A6 A 7= 10 06 T 8 3 1 CDT [ mAb
il 2% R WL ARE

AW G Ik K VAT R IR % R TR R G R IA A S
B cdtB JE A, DLalif 8 [ rGST-CdtB 2y 7 92 5t il
% T &5 CdiB [f) mAb. Western-blot 1 Dot-ELISA
SrHT s R IAF R 5 Bk mAb 324 Bt CdiB B (11
Fr SEVEHUR . 5T CaCo-2 41 ML 1K) 6 Mt Il 45 2% 52 86
W] mAb A8tk 25 B AC A0 B 110 B B A1 22 B8 g, AR SR
54 B AR BT L P 2 I R SR A T Bk AT
R (VN AT 55 o ASHIE 20 31 46 (90 0k A9 S T i I
P2 R A 6 e 8 kR I B R AR g D
K I CDT & [ 800 PF 55 5 sE s g2 1 T R 18
PUAA T U5 -

22 3CHR
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Preparation and characterization of monoclonal antibodies
against cytolethal distending toxin protein of Campylobacter
jejuni

. # . # ., . . g *
Lei Lu”, Yuwei Shang”, Fangzhe Ren, Nan Wang, Xin’an Jiao, Jinlin Huang
Jiangsu Key Laboratory of Zoonoses/Jiangsu Co-dnnovation Center for Prevention and Control of Important Animal

Infectious Diseases and Zoonoses, Yangzhou University, Yangzhou 225009, Jiangsu Province, China

Abstract: [Objective] To express Campylobacter jejuni cytolethal distending toxin B protein (CdtB) in a prokaryote to
prepare monoclonal antibodies (mAbs) against the protein, and to study their antitoxic effects. [Methods] The C. jejuni
cdtB gene was amplified and inserted into the expression plasmids pET-30a( +) and pGEX-6p-. The purified rGST-CdtB
protein was used as the immunogen to screen hybridoma cells for mAbs against the protein. The mAb titers were
determined with an indirect enzyme-inked immunosorbent assay (ELISA), and their specificity with a Dot-ELISA and
western blotting analysis. We determined the antitoxic properties of the mAbs in CaCo=2 and HD-1 cells. [Results]
Recombinant expression plasmids pET30a ( + ) <dtB and pGEX-6p-—diB were successfully constructed, and fusion
proteins rHis-CdtB and rGST-CdiB expressed, respectively. Five hybridoma cell lines, designated 1F3, 1F5, 2E4,
2E11, and 2F2, were screened for the stable secretion of mAbs against CdtB. The immunoglobulin subclass of 2E11 was
[gG2b and that of the other mAbs was IgGl. The mAb titers in the ascites fluids were 1:1 [1b* on indirect ELISA. Dot—
ELISA demonstrated that the five mAbs reacted specifically with C. jejuni. Western blotting analysis confirmed that the
five mAbs reacted well with the rGST-CdtB fusion protein. The mAbs significantly reduced the adhesion and invasion
capacities of the bacterium in CaCo2 cells (P < 0.01). [Conclusion] The successful preparation of five mAbs specific
for the CdtB protein will allow further study of the biological characteristics of CditB and the pathogenesis of C. jejuni.

Keywords: CdtB protein, Campylobacter jejuni, monoclonal antibody
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