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AR, FESLERRE b 3R G BE B Je B AR BATRACE G A3 R KA ECL 3R AE % TMB &4y, dt— 32 5 1 24 S5 4200 B 6] fo
MRS B, (SR ]5H%5EJ 300 B B35 A SR a9 M BT A T 4542 £ 2 h A M IR 7T % 1x10° CFU/mL, [%4# ] R R
BT SR AR TMB JRAD 38 8 28 30k (1x107 CFU/mL) RAER S T 100 45, 345 £ 5 2 2R 7= e 3o Ae B ST Wi 75 @ LA BAFHY
FE B R,
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Development of Rapid Detection of Vibrio vulnificus

XU Chen' ,WANG Xin*> ,ZHONG Jiang' (1. School of Life Science,Fudan University, Shanghai 200433 ; 2. Merck Chemicals( Shanghai)
Co. ,Ltd. , Shanghai 201203)

Abstract
gainst V. vulnificus. [ Method ] The FD-1 was isolated from the oyster,taking inactivated whole bacteria as antigen ,monoclonal antibody was pre-
pared by hybridoma technique,on this basis,the traditional dot hybridization technology was optimized and improved. The enhanced chemilumi-
nescent (ECL) substrate was used to replace the traditional TMB substrate, which can further improve the sensitivity,shorten the detection time

[ Objective ] An ECL-based dot blot assay was developed for the rapid and sensitive detection of Vibrio vulnificus based on MAbs a-

and simplify the operation steps. [ Result ] Compared with the traditional dot blot assay,the incubation time was shortened to 2 h. The detection
limit can reach 1x10° CFU/mL. [ Conclusion ] The LOD is 100-fold more sensitive than the traditional dot blot assay (1x107 CFU/mL). The op-

eration process is simple,and has a good prospect for development and application in aquatic product inspection and medical diagnosis.
Key words Vibrio vulnificus ; Hybridoma technique ; Monoclonal antibody ; Dot blot ; Chemiluminescent ( ECL)

AR ( Vibrio vulnificus ) S 22 G AT I, &
JZAFAE TR AR I b vE SR R . TR R E
K it Y i A3 SRR AR ™ A e TR —
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TRV R Y 1 i SE T3 B9 1R T e ™ o b DXV ff £
i (JUHORAERE ) 122 42 (U2 DL . B IR ) SRR AN
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T 32 SR BRI P 55, 2 S ) AR R R IR K
LS SRR AR I REI AN T S P S R BN X e i
PCR RIS B 5 8 PCR (qPCR) £ AR Bl FI 5 46 ) 2 475 5K
T, SRinG, fE T PCR A B PCR 752 55 St I IR PR,
BELAT 1 3 vk 9 )0z o o 2R B0 B i 1 R A 3 A R
PCR EE'Z?I?( loop-mediated isothermal amplification, LAMP) W%
FHT RN (H12 07 A IR A 1 R v 32 A5 5
BR BTy B A E S o TLRR G 43 5 ik, AL 48 WK A2
JZE BT (ELISA ) | Feye )2 AT iR 4% Sk o 4 i FH TR A 9K i
(1 %7 R R 1) S ABRE T 35 2% 10° CFU/mlL, Li 551 4R

EBEN HE(1988—), %, LA Mt AFAMBRARL, * il
WA N FAEDBBR,
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T TR FH B R BE 5 2 5 AR ARG I s A RO, R AU AT 3k
2x10° CFU/mL, HAEAAERT I 8 h 45/ %2 2 h, EH K
R TK I R 7 T 0G5 (RS I0 , LA k45 5 e b
SRR 7k ST $2 S
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1.2.1 WL, B INEARERR ATCC 27562 %
HIREE (V. alginolyticus) FrifEtk ATCC17749 W F 32 FE B R R
B O (ATCC) , B8 3 #T B ( Enterobacter cloacae ) CM-
CC43501 W [ ] B2 2 G A 0 T R DR A B ot B 39K
W FD-1 B IMIREE (V. parahaemolyticus ) W 2E FCHREE (V.
B (O A EREE (Staphylococcus aureus ) F1Wg 7K S H.
JES (Aeromonas hydrophila) 2 B4 A BHE24BE A301-
8 UGB ARAT . Sp2/0-Agl4(Sp2/0) /I Bl B Jeg 4 i ik rhy 45
R RRE B A301-8 LI ERTE . 6~8 FEIR mmE:
BALB/c /NRIATF LB EHEAH],

1.2.2 R BN fh2F & 60 ECL AT TMB K414 H
AT A RAT, FERRLT4E R (NC ) MRMmH L
IR (PVDF %) W B 25 [ Millipore, “F4i B IsG-HRP £
42 IeG-HRP F1 BSA W AL REERH AR AT, B
PBSTB }j 2% ( W/V) BSA ¥ fift 7 PBST W 5 2 P41 551 PB-
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4 CIRAEHR .
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X FQ-1 58145 9 A bk ATCC27562 1Y [7] 5 3% 99%
FRMINE FQ-1 § K% RAFA H . DIAS BRI B2y
1x10" CFU/mlL, 415 F 0. 3% B9 H B K35 24 b, KI5 T
SRR PR TE . KIE SRR T 4 CIRAFE AL
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2 BALB/c /N, i fil £ 48 i SR FH BT 66 15 75 14 Q0 405 I 1R
FQ-1, £ 5a b Abii v f5 3R A5 il Fe i 7= A B A o s pi ik
PR SCIRE AL , Ko 2 S T8 240 ML 2% B R 32 2% 10° A~/ mL, LA H
0.5 mL fEEA 8 JA# BALB /c /NRUIEIE N, B UEK)G
PAIAJ4% ELISA AR . K Protein A SEAIZ BT
XS RESUA S TAIAL , LLESMDE O B T 4 pr A
TR W AP TARR RE 50 %, 4390 T 260 nm 1 280 nm P
TGP | F-20 CIRAFE
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1 PBSTM 23 LABEFL | mL AR BB, F 37 C 15374
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o K S PSR R 1:3 000 F-EHL R HiiR
TWHIEE 90 min JEHEGH IEH PBST w3 ¥k, 305 A 150 mL
TMB fi (A CHE HERE T F 10 min,

1.3.2.2 R BEAAZ SR SR I, 43 0k 6] 49 K
FD-1 B9 # (ATCC27562) A HEIRE (ATCC17749) M4k
PG BV M & T TAB 853235 (2. 5%NaCl) T 30 C
ISR EESE K R IRR R 1x10° CFU/mL, LAZS 9 TAB 15557
(2. 5%NaCl) Xt IR HL 5 mL 5 Fh S 0 AR b a) I 7E
60 CHLKE 20 min {7 FLE E 7ERE L B EHUH A B 5% B AR
Wik B A 37 °C BT 25 min; 323585 B S B9 B
UGN B e EH AR B, T 37 CHFE 60 min; H
PBST K BEAIE vh Pk TS5 ARG B BE A 1:3 000 FEHLR
THURRRE R, RREE 37 CIFT 90 min; Fo e B BT AR
VEIRFR A H0IE FHER AR 5% A K A RIS Tk RO
RS TRIERHIN A ECL 8 3R IR 2 H-E A [ B Y ]
THHTHAE,

1.3.2.3 R BESZ38 T R R I, Ke O 47 DI B VR A
B 1x10° 1107 . 1x10° #1 1x10° CFU/mL 3 4 Fhige i | 3
DIFGE B PBS AER 28 FIXF IR B, 230 5 mL AN [) k2
B T B TR TR 918 T 60 CHERE 20 min $5HL & 2 70
RS ERCHE B 5 5% I NG Wk 1 PR 3R ep 37 9C A
25 min; B2 R 5 00 A B0 A0 497 91K R B v R AR 1 7
B, T 37 CHEE 60 min; F PBST RIS wh vk T¢I
AR N 1:3 000 PR B R, [RIREAE 37 «C
IEEF 90 min; e FF HE L A IC VRS 4% B — 0ot R4t 1
% BRI K 53 R RSEE FAh24 & SeR i [RIEHin AL ECL i
B R e AN R BRG] R A T4
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2.1 mEGIMEERERENE DB IO R AT

RIVE AR Sy /INBUS DAt K A5 WL T e AR 5K e
BRI ARSI i FH 22 58 988 200 1) 38 SUR AR5, 0
B — AR SR I B B DA 1) 2 5 98 40 bk 3A8, X
=R BT R AR A T 40 R A A B, TeG 1 W R ) 5= i
9 66. 5% , H A3 M Uk K Kappa T (22, 3%) . IgM . %
(2.7%) . PRl A 2R Wiz b 148 T 1gG1 WAL, H AU E
60 000 LA I ,SDS-PAGE B/R$iLifsrF &~ 55 kD(FE 1) 24
BE S SCTRAR T AR
1 2 3 4 M

TE:1 NN G AE R R LR 2 B & MR A KL
3.4 RELRBUAEE N M R A T RAS
Note: 1. Supernatant flowing through protein G ;2. Extracted solution of
ascite by (NH,),S0,;3,4. Purified antibody ; M. Marker

E1 eIEINE ST ER A4 SDS-PAGE &R

Fig.1 SDS-PAGE of the purified V. vulnificus antibody
2.2 MRMAZRLERBE M SCIR[6] R Western
blot fk2% % R (ECL) A% TMB a7, mE 2 al %, ik
R ECL B s 2% 28 ¥& X A1 453 9 18 14 5 A% A I B S 1 x
10° CFU/mL,, 1fij [8]4% ELISA FARAMFR 7 1x107 CFU/mL, 5
ZHAR A AR S5 SR — B 5 G B A A 5 ik e
ELISA ¥EAH L, B RS Y ECL A 5B BE R 258 1 5 A T i Y
REGE, BAL B0 BE A5 2438 1 1 R &5 100 i 5 04
ELISA I 7E BBV (CFU) K EAHEL SR JS 19 ECL A1
BE A ACTE R BUE B 1000 %,
2.3 MRMAZEZZERME  DAIGINEREREE ATCC
27562 S FHAEXT R4 T2 07 Ik iR S IR B 42 A 5K
AR WA TR AT AE 38 SURUNE , R 25 SR 8] 3 o, 45 5 4 1
BRE ARG FD—1 #RAN, 500 4 PR BE | 4 0 (0 R A BR 1A |
WREEINE ATCC17749 R AN (/K S A B BRI AT
T CMCC43501 BITEA8 LR o St 5 ARl ik B2 43 51 R 1%
10° .1x107 \1x10° . 1x10° CFU/mL B, 21 A] %6 B G598 5, iE
W37 125 AT LU T B0 B A
3 itig

BTSN ER 2 )32 43 A A VR RN 10 B4 J5L v, mT ek
P FKAZN Y, FEEEEATI R ERETFHIR, B, XF
TN R I e A5 e 2, H AT CHGE B
ARSI 7575 324 PCR AN \LAMP LSRR 43 e JZ p ik
YRARTL, PCR LB IRBEMSHCIAGIN s G 9N R | (0 7 B4
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1 V. harveyi
V. parahaemolyticus
) Aeromonas hydrophila
Staphylococcus aureus
V. vulnificus ATCC 27562
3

T B 5 9K T T VRS RE R R T [ E A R AT 4E R B b
(5 WL/AL) , ARG B 5 BB E S — B0, 200 LA 2
S0 ECL FTMB /Ry B350, 451470 ECL B0
a~e. SN 1x10° ~ 1x10° CFU/mL 10 1756 B2 B A1 059K
BBV E 2 PO IR 55 2 4700 TMB 50 a~ £ 43 510K
1x10° ~1x10* CFU/mL 10 154 B R B G 05 S T4 T W5 ¢ M
ZEHXNIR, #5347 ELISA 2r BB, A 1:4 000 LL ]
i R 1 R V5 IR AT 2 s SRVl —HT a~ g 231K 1¢10° ~
1x10* CFU/mL 10 {5 B EER R QI 155 R (100 wl/AL)
h B2 X

Note : Sensitivity of V. wulnificus serial dilutions were spotted onto

the NCM (5 pl/spot) and conducted dot blot using MAb as
the primary antibody. Chemiluminescent reagents ECL and
TMB were used as colorants respectively. Row 1, ECL as a
colorant;a. 1x 10° CFU/mL, b. 1 x 10° CFU/mL, c. 1x
10" CFU/mL,d. 1x10° CFU/mL, e. 1x10° CFU/mL, f. blank.
Row 2,TMB as a colorant ;a. 1x10° CFU/mL,b. 1x10’ CFU/mL,
¢. 1x10° CFU/mL, d. 1x10° CFU/mL, e. 1x10* CFU/mL,
f.1x10* CFU/mL, g. blank. Row 3: The ELISA plate was
coated with serial dilutions (from 1x10® to 1x10* CFU/mL,
100 pl/spot) of V. harveyi, and 1 :4 000 dilutions of
MAb was used as the primary antibody. a. 1x10°® CFU/mL,
b.1x10” CFU/mL, c. 1x10° CFU/mL, d. 1x10° CFU/mL,
e. 1x10* CFU/mL, f. 1x 10> CFU/mL, g. 1x10*> CFU/mL,
h. blank

B2 JLEEG IS R R AR I R R LB

Fig.2 Comparison of the sensitivity of the detection methods of

monoclonal antibodies in V. vulnificus
TR AU A A — E BB RE , JO 1 1 58 2 IR AL R AT L7 A6
I, TT LAMP 32 SRS BERR IR 78, (EN R AR PR R OR 38
i, Lo A B A 4t 2 2 BT iR AR 4% B AR AR A
i {H S Fe s HUBEIA 1x10° CFU/mL, JoiE T 3 i H

W,

V. vulnificus FD-1
Enterobacter cloacae CMCC43501

V. alginolyticus ATCC 17749

TEa~e. SMBINATEEWIE A 1x10% ~ 1x10° CFU/mL 10 {586 IR
TR 1 7 B 5 £ by s FOuF I
Note:a~e. Bacterial concentration with 10-fold dilution: 1x10® ~ 1x
10° CFU/mL;f. Blank
B3 HGINEM RBEA SR EREERN
Fig.3 Sensitivity detection of the modified speckle hybridization
method of V. vulnificus

IPIEIE TR GEBE RIS HAR | DL R S 41 ECL &AL
TMB JEEY) . G, SE L 1T RGeS ARSI, 5 =2 TR
R GEREEASSEA L RBUE$E 5 T 100 7, X ELISA 2
PR T 1000 4%, A LS R A ) K e J8E 44 0L, O 7 AR IRD A 8 h
AR 2 b, AT DL RI05 9 9 B PREAS
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