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A dot immunobinding assay (DIA) to detect the exotoxin
produced by the pathogenic bacteria of the vibriosis in
marine cage-cultured Pagrus major

WU Hou-bo, PAN Jin-pei
( South China Sea Institute of Oceanology , The Chinese Academy of Sciences , Guangzhou 510301, China)

Abstract: Vibriosis, caused by Vibrie mimicus, became a major cause of serious economic losses in the farming
of red sea bream along the coast of southern China. It has been demonstrated that the pathogenicity of V.
mimicus for red sea bream is due to the production of a heat-labile exotoxin. In the present paper, a dot
immunobinding assay ( DIA) to detect the toxin produced by V. mimicus was developed. The lowest
concentration of the toxin the DIA could detect was 0.025/tg - mL~'. The DIA could detect the toxin in the
supernatant of liver and spleen of the diseased red sea bream Pagrus major , even if the supernatant was diluted by
1000 times. It was concluded that the DIA would be useful for rapid and effective detection of the toxin in large
samples.
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H—EFHEBADWE™E V- Pm BROFRRARIS FEEZATERZGNATRER Vn-Pm XML HTT
BRSHEED . A, A T RREEF T ZERE TR AN YRR RR T P REM TR TR, &8
MTRATHMB/EE Vn-Pn BERMAME  AXREA L Vn-Pn FRXAMERMOPTHEE.

1 MRSk

1.1 FH#b

BHMBEC-6-3%, AAEREFTEERBKNERAHAGBELAHARFHERAP T HEIMBITRLR, O™ 4L Vm
-Pm#FBE.

BBRBERERFHRAS AT 3.0g, BAMK 5.0g, BB H 1.0g, 505 20.0g, B K 1000mL,pHHE 7.2,
1.2 HERXWAMEAEN

HEXBREZOERRE. T RBEBEER 2L SEMMASER(NC)E L (FLEE 0.45pm) ,37TH T, BT NCBEH AR S,
CHRB I h /G PBSTH®R S K, SR 2 min, Z 120 WAMHFPITCHE L h HERFEBERE BT I7CTHZ1:10
BB PPAEWR P 30 min, FMEKRS, FHABRDPER 15~30 min, BEB T RHEERPILERN. BISFREAEREYR,

PBST # % % :0.05% Tween20 0.02 mol-L ™ '8 8% £ 28 ¥ ¥ (PBS) (pH7 .4) .

#HH % 1% 4 % B8 E A (BSA) 0.02 mol-L™'PBS (pH7.4),

B X Ak 3,3 - TS EBE¥ R (DAB,Sigma) ,20mg ¥ F 40mL 50mmol-L ™' Tris - HCl (pH7.6) , RIS 10mL M A
30% H,0, 20uL.

Bty BEIRAYMInCHSRE A EA(PPA).

Rbke#s MERATERERERA, ART RBAT S &S, M52 1:16 B3 R i UM .

1.3 ¥ I fr e W2 Ty ik

# Kirov 21 1 B 3547 . B T F8 50 mmol - L~ ') PBS & npifi (pH7 4)7E 96 LI EFF LB . RAEMFEN 1% A4
M, FIICHEBEIhBETICHE L HNER, DERSOTARMERIWREE IEMMN.

1.4 SAMERBENEIRENIZFRAECIBPELIRUER

1.4.1 BAHPELRAREE

HNEHENHETEB KEBEREFEF . OCEFE 24T, BLEABEHEESBKERBRES, T
30C 200 r-min~ "$EERIEFE 18 ~ 20 h, 35 W42 10 000 romin” ' B0 30 min, L EF M B AMERMER . AOEIEN
EEMmA .

1.4.2 SFERN4AL

RAMES A S . BOEEPMABRSRBKREE 20%KEME, BT 4CHE 4 h,10 000 r-min~ B0 30 min, 3 ¥
B EFLELHEPNBEARKREE 0 MME , EF4CHE 4 h, 10000 r-min~ ' B.0> 30 min, & EiF, FUIERF F 50
mmol-L™'# Tris- HCL(pH7.8) B vh B P , M HRAZ BN I W WA ANEEIFE L. AAASERNER WL
SR E I,

DEAE- ## % & -F X £ 4 B/ FE T1 I A CF4H DEAE - £ 4 1 I (Phamacia 7= &% ,2.6cm x 30cm) ., A
YWHE 0~1 mol-L™ 'Y NaCl LA K ¥ B 39 SOmmol-L ™' Tris — HC1(pH7.8) 28 Wi B B ¥e M, M H SmL-cm™>+h™ ', 4 4
mL i — B BN MESEHOBEMN . SHBOBBB R, A% EX 50 mmol-L™'#) Tris - HCI(pH7.8) & sh BB T
K. AR Z M (PEGI00) MR 45 B R 45 , 4R J5 FE X ¥R BE 29 50mmol - L~ '#9 Tris — HC1(pH7.8) 4% »h i Hr i 7, B0 A HL 3R 41 B
ETRLAAAMERAMNERX FOETENEEmM.

Sephadex — G100 & #7  Hi$2 41 8 % T2 A B F4 9 Sephadex-G100 2 7tk & ( Phamacia 7 &% ,1.6cm x 100cm) , Fi ¥#& B
3 50 mmol- L~ ' Tris - HCI(pH7 .8) B Wl BE M , M E N 6 mL-cm ™ *+h ™' B4 mL i —¥ FAHRNESEHELN. &
HEE %, PEGI00 AR V4R, RS A X ¥ B 25 50 mL-cm ™2 -h™ '8 Tris - HCI(pH7 .8) & s E T L 7 , BP R sl fb sh
EDHAAMERNEE AOAETRMESHELY

UEEHAIRSDHRARREACRX(EBANANEZNIEREA% . EAFRS @Y UV - 754 480 E it
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(LWBE=4HLRR) )280nm TR E o
1.5 AMERBFARIERRMFAHAAIKEETHETR

S BRSBTS, %5 ,10 000 romin~ 'BL 30 min, R EH HF LHF O0OFRE AAASERNE
B AMERRNEHELS. AERERAEX R, EEETF AL EREHE,

2 R

2.1 MASAMEIMELHEZREINMSEREIBRFELSRER

FIEREERMOE.CEE, SRSV DEAE - 44 XA F X8 2 H7 X Sephadex-G100 E it 75 B itk &8 —
EWUHEBEARIB BFON FNFRERBRAYLE . TIL.2.TDBAHE 0FERES FAASEATERORN, &
RRE 1, SifLERS 100 000 HHEG AT RN Y X%V AMETHNLEROBRMKTRTE0.0250g-mL ™' Wi
EmATREMBEMNGLER HBENAMATE 1256 URBRBFOUETRTRMNERNRBEIEN ?.77g‘mL_lu
By VT I, , V) B 6 P RO I v SC R A WAL B R, AR B A RO LR i X R Wk 400 fEE .

N1 ARZEINBEXREMNBERDIBGESREXSR
Tab.1 Purification steps and hemolytic activities of the toxin and
dot immunobinding assay (DIA) for the detection of the toxin

B Enai WEEA  dilutions SN R M Tk B
purﬁfaﬁufnascep (mL)  (pg-mL™") hemolyjigc%ty titer (pg-mL™")
volume  protein content 10° 10" 107 10° 10* 10° 10° lowest content detected by DIA
cumi":s“u-tﬁ ¢ 5000 0.69 61 + 0+ 4+ o+ - - 0.069
R UL

ium sulfate 50 7.72 2048 + + + + + + - 0.077

DEAE - £ R Bt

DEAE cellulose 20 6.05 1024 + + + + + + - 0.061

Sephadex — G100 E#7

Sephadex — G100 10 2.5 256 + o+ o+ + o+ o+ - 0.025
PEG100 M4 4b B
PEG100 concentrated solution 5 5 512 + + + + + o+ - 0.050
Bt o IR

pegative contrast o 0 6o - - - - = =" -

W+ TRAEREMEAN - "RRBEREM

Notes: + means positive reaction by DIA, — means negative reaction by DIA

2.2 WAHRIEK EFHIERGEN

MERERT FUALHERBFENSERABERMEIENERMERDLE 2. AR 2 T, A FE AR LER
METRNIAGERAE BERAAA LHBRR 10FE . FNAEXRHAR MANEIERNARRNFE. AR2E
ATLAE B S  H AR R 1000 15, AR RN BT RNIFE.

3 itie

BRI TFIELSABERAEN T ERESARBNARREYEFEHORE IF ALK BRI REIARES TR
-7 AR FHEBEAEE AAERE BEATRIEBR R RENBN L, EFE CARIRRRERET
HO2ET —SHRRENFRIE. A HERREREZ A SR NAOEE, 8y T8 S %0 ELISA R MESME
(Vibrio cholerae)NMDCY # ¥ (non-membrane-damaging cytotoxin) U 318 I AR R EFNHES G B TEM PCRF
BRMEAIERE LR RMICH (Vibrio anguillarum ) B 1 " 6177 %
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22 ARARABERBOMEXTRENFLALD FHEX
Tab.2 Dot immunobinding assay (DIA) for the detection of the toxin and the hemolytic activities of
the toxin in the supernatant from the tissues of diseased fish

AR FEREE FEEHAR L EBERE
L2 PR3 supernatant from liver of diseased fish supernatant from kidney of diseased fish ISq'ﬁEi\ﬂ!ﬁ Fﬁﬁzxﬂﬂ
methods negative contrast  positive contrast
10° 10! 10? 10° 10* 10° 10! 102 10 10*
AMERN DA  + + + + - + + + + - - +
o i e

bemolytic activities  * * - - - + * - - - - *

W+ "RAFERANBEHE - "RAERQNBY

Notes: + means positive reaction, — means negative reaction

FLRBITATRMBNMESIERYAME XS ETERIAABESERFLERHBER . TRHORMKIES
0.025pg-mL™ \ MEMHELRTRMEROSMIEN 9. 77ug-mL™", i B 7T 1, B o F FH & 86 35 A 95 M 4 3556 40 M 4
HER AMEORBRELFD KR 400 AL, Bt AMEERHBRROREE. A CHETEMEBRE
WAt B HAR ERTRROFLE, MBEDETRAURLBRME X - SUERACREOREE RO LR, F
RO EAMEEE=SRSINAOTAHE, XHSERMBEROSEHRR T — N E SR TR F B, BN
7 9R 89 5 R R B

EHFRLERFHADEFEBE KRS A THIZF OB F TR, ESMR!
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