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R R R B 4 L A 20 R YUK R T S 5T SR R 0 W 2 ek, R R R
MERETERE TERZALR QSR E RSB, X HE A 20 nm W RE ST, &
EMKRAERE LR R U EARERELR, FREALBEHRAVKRAERERS T
BHAEMERRGEANHRILERBEAEGRUBELARE R EE BN LS BIRR AR
HEWHRERN T R, ARERE L ER N ENFANERAFHERAY RUE, LR
BR,RAAMEARAERE B AL RE B EINE TR B I %
13 MENREERHXXRR, G RRALRE AR 7R, 0 REE K 1 x10° CFU/
mL, %R B R B BN F 5 min, FHE KR AR E KRS & BTN SRR AR R H
B RAEE ERTEEEREFRS BAER A,

REW KRR LMW R EAR BT B oS R BAT
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BB S BB (Aeromonas caviae) BIKF= 3554
i W AHBURE , R BB ESH DR
8, BAERRR WO RESL R RS,
FEEERKEREL R RBED ™ . HERANEE
S EEERBS PN ERE T ERHn, 5 IER
YEETL, B, ST R v | R AR B AR
EHIAKR SRR AT ERER, EANNEKR
SPMEEORNBIT T —RINOR, ZF8,
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FAR S B B SR T L A N T IR R S B
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1 ME5k

1.1 E#KRIE

&K S B M B (Aeromonas hydrophila) ( 5%
R, Jx01-1, M316. ZJ03-Al. ZN1. #f 7% 01618,
TPS30 B £ fR . #7 & . M0010408g3 . Bah3 , Ah342-
2., FHO1-bl, MO0010402F1. 7L H. M0052804 .
CHS33 ,Ah961004 ,PM203 , Ah10501 ,M0010325F |
YT-1, BL1, HL-605, Bah2, M0023162,
M00041005 ,WC H326 ,CQ3.13-3 . 7K X) BB N
(Vibrio anguillarum) (S #) BN S A E
(Aeromonas sobria) (£ #) WA R P
MARARFRPOEMLE, KAEBRAKWE
( Pseudomonsa pseudomallei) (03151) . Bl ¥ 1 5K B§
(Vibrio parahaemolyticus ) (03128) | W5 4 X I B
(Vibrio harveyi) (03152), B #Hi K B W H
(Aeromonas trota) (10067) . BR /R Z KB R H
( Yersinia enterocolitica) ( BR/RZEE) H v E %L E i
WS YpR IR R, WA PHE (A, sobria)
(96-5) ., 3 O1 #t Z &L 9K B ( Non-O1 Vibrio
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cholerae) (96-2) . Mg /K S ¥} (A. hydrophila)
(96-17) HBYKEE (V. anguillarum) (NA1) \J5# IR
i (Vibrio alginolyticus) (S5 H) JREU (A,
caviae) ( AB40511NA . AB40511NA1 ) . Jo ¥, &4 Bk
B ( Streptococcus agalactiae) ( TL60829NA) | & (K
AT EE (Acinetobacter lwoffii) (96-6) iR §li 2
48 & B ( Edwardsielle tarda ) ( Al60306NAL .
Js60516NA2) i B EE4 R K K P= B R BT K 7= 3h
I A SE R S BRAF o

1.2 ®WA*

mBPRFE B L1 EKE LB BRE
4B 3%k, 3 000 r/min .0 20 min JSYEEK,
0.4% HFEE KK ,3 000 r/min B.0> 20 min, I8 K
TEHE

BB KT B RS IR ( AB40511NAL)
FRTGBA A= 7 4 7K VA B B M vk BE O 1 % 10° CFU/
mL /B R IEHUR RS s /D4 IL3F 10 5%
B ERBWKE N1 x10° ~1 x10° CFU/mL /g H i
WA TIRRARYREE, HEXE
BRI I A R, PR B R VR O 1 x 10°
CFU/mL , ¥E B B M A F T 3 4R 4R 1
Fesritko

PR AT 3 TR T TG WALk
EIfefhB g REHETEHETT

RERALRA RS LEREHHE
A HUIR G & P R B T A Bl B PR, & K G
FRR S BAMREPR 0.5 mL, & S S e g
=5, WG B MeRE, BRE—EEnRaE—
W, 5 4 WHRE GRS L iF R4, shkEH L,
O, BIET -20 TREE.

RERALFOHE R ERAE D RBEAR S
MR FFESE REEE K&
Uk, 5B PO B BEAT 5 BATT REHLAR S T E
ST 5 WA %R A ELISA 3177

FERALIOH L ARSI 5 s %
£ HEREEA A FENE4L% A SDS-
PAGE M3k

FAFAE BR4ALEIE, 2AEEK
##.,0.3 mol/L KCNS 4 T4 12 h, 0.2
mol/L pH 9.6 BERZE i 4 THENF 12 h, B
HW 4 K, 4 PEG W45 /5 ER . 7E 260 nm 1280
nm JHFKANN E OD {8, B H iRk B, WK E
% 2 mg/mL,4 CREFEH.

FHFRARIRA L ERRRRE S5
o4 RF Western-blotting 3",

Bk a8 W4 RAI Frens 11,

B EFERCPHGHZ  FH0.05
mol/L K,CO, F10. 1 mol/L HCI 4} B¥ IRk 4 145
W Z AR pH # B, BURFE pH BB K&
1.5 mL, 73 FA0 A $bi 4 B AL 3 o 40 B B T [
Hidk 10 pL, AR S], EE T HE 30 min J5, 0
A5%KCl 50 pL, RS 5HE 4 h, WERF AT
WB/PMLRTRELN , % pH ARG ICERBUE

FEIEREREAFREORBEHAE H
0.05 mol/L K,CO, il 0.1 mol/L HCI ¥tk 4
WA B pHo, BURHLA AL B AL BUR Y
BB AR E A FEESE R, FMARE pH
B SR 1.0 mL,B5), 4 CHE 40 min,
A 5% KC150 pL,iB5/5#E 4 h, WEFE
BUEPMYA, ICRIMAR R RN AEA R, &
BHWEE NBREICKE

HMRAGEEFRALE HRGERES
1% CH,OH( & 0.5 mol/L NaCl) & )5,37 TR
TR, BERE I AR RARE L wE
Pk A pH 7.6 B 0. 05 mol/L PBS (0.5 mol/L
NaCl.0.05% Tween-20 ) # 8,12 000 r/min B.[>
10 min, f 2 pL/cm BH¥R T HHER£F 45 2 B iR
BELSRMENE,37 CEMTHE2h,pHT7.6 1Y
0. 05 mol/L PB(2% BSA.0.1 mol/L NaCl.0.3%
Tween-20) #1[,37 CIRAE T4 4 h,

FIF R AT 3 5 B 8 AR AR

PR AL B b B O v, e A S Bk, 12
000 t/min B> 10 min EBRIIIEEH., B 10 mL
BEEE®, A 0.2 mol/L K,CO, (1% PEG,
15% Tween-20)200 pL, KBEEET , InAPUERR
7 20 min,4 C 12 000 t/min B5.{> 60 min, 3 |
B pH 9.6 (0.2 mol/L iERERE M (1%
BSA.0.02% PEG.0. 3% Tween-20.0.1 mol/L
NaCl)10 mL % &3 ,4 C 12 000 r/min B.L> 60
min, ¥ F#E,EBEHE 1 R, pH 7.6 ) 0.05 mol/L PB
(1% BSA.0.02% PEG.12% BElE#.0. 3% Tween-
20.1% NaN,,0.1 mol/L NaCl) & &I, 4 TH-
&

i s QP WRMAHEN 1%
CH,OH E ¥t 5, 76 pH 7. 4 1 0. 05 mol/L PBS
(1% Tween-20) H1iE I 20 min J5,37 T4 2 h,
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B SAPUR Y S BIR TR 4R | ,37 THE
T4

MRy ®  WHAHERBERpH 7.4
B 0. 2 mol/L PB (1% Tween-20,0. 5 mol/L
NaCl) #&3 20 min )5 ,37 TR TSR

RAFHEE  BROKK, SRR 4
R IR BOEA Y BORA YN LB T AR E E
FATERIRMR L, B Btk , 5 TR —EEA
FRIELEN , BHIH

WA EHRA SRS FTRRER
HESERZER, U EE N S DS
AT PR B R AR 100 pL SR RAT R A
MIEFLA 5 min PSRRI

Fagzw FHEHEATFHS REE
TR, B B [ A op B i R RS
B R A 100 pl TR g E R
FEFLPY, 5 min Py I EC Rl 2 50

R e EREESEKERET 3T
CHEIRAAM 4 CKAFHT S, #EATR AR
ERE, PN, B8R 7 d EIBURgE,
2 WA LR 2 o B ik R PR A B P R
A(HMTE) JPBS 3 4, BHBEBENE 5 K, RE
Pt sE o

2 R

2.1 PR S S A 5T B b iR 24 3T 4 Bk
Bar

AR A IR BE EEAR , 2LIR1G 3 BREBRRE
S3INPLIK BB M TR B 5 T AR 194 2% 38 88 40 e
¥k, 4y B4 4 1F10,1C4 . 0E10,
2.2 KFERSpRESRERGEERERT
KETE

FIFEL R 186G & W KL k4 Je 0> ELISA
P48 ,1C4,1F10 /& 1gG,,, OE10 /& IgG,,
2.3 KERSyRESARERFEKEEEH
HriE

5 JA i iy Balb/c /BRI 2R K, T2 PR B
ST BT BT AR, 1F10 2 1:5. 12 x
10 *,0E10,1C4 % 1:2.56 x10~*,
2.4 PiBERSHAMEESAREREERESHT

LK SRS B TR B 5 DL AR 5B K S B
(MC316.9617.JX01-1 . 2% #) B ISP E
(BEH.96-5) BB INEH (PR NAL) (JE B IR

H(SHEH) BB MRS (2%5H) .3k Ol HE
BLIKEE (96-2) BAR XM, 5K BRBEE
( AB40511NA1) KBS M ( AB4051INA) A
PR R
2.5 hERSSAREATERENGLSHdE
U

g PR S 4tk 5 K 44 H £ SDS-PAGE
HIkE B, dibe i aERE (F 1),

1 2 3

STk  —
66 ku

B —

L5EU

B1 $Hiffsiik SDS-PAGE Bik53 47
YKOE 128 1 BARAERE B s TR0 2. R AL S i 1eG; TKGE 3.
bR ER
Fig.1 SDS-PAGE analysis of McAb purified
with Protein A
Lane 1 ;Protein marker;lane 2 ; purified IgG with protein A ; lane
3 . Flowthrough

2.6 NBFERSEMEERERERESSMN
B #T

Western-blotting %5 B2 00 3 #hit K RS HH
B m DR R B A R RSB 9 3 AN TF
HIPLIRFA (B 2) .
2.7 BekEniEE

S BN BT K HR N E , O
T BRI IR 524 nm AL, Biril 45 B0 e iR
ORI 5 FERS T, I A HE - B WL S kL
EHZ%20 nm( WK 3.4),
2.8 HEFHFHREINT

BB SRR 5K S TS (33 1) .
BBINER (2 k) JJE O1 BFEALINHE (1 &) FOUR
BAREER (1 #R) (B MK (1 &) IR S5 A
(2 BR) JHEBEINEE (1 %) A ERIME (1 #R) . &
P BARTE (1 BR) HRRZRRBRE (1 #) (L3,
BERREE (1 BR) VB IRASIAFE (1 #R) (IR 418
BTN (2 Bk ) 13 B 48 #RoK ™ 4T 2 B AT,
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1 2
O7 ki o—
66 ku — ——— 104
45 ko -
HEG OE10
15 ki mm— S 1710

B2 =#hampinERA S
i1 FEAQREERE R HE 2,104, 0F10, 1F10 Westem-
blotting &2 BT 3
Fig.2 'Western-blotting assay of 1C4, 0E1), 1F10
Lane 1. Pre-stained protein marker; lane 2. Western-blotting
assay of 1C4, OE10, 1F10

Wi
absorbance
[\D#CDOOS

500 700 900
K /nm wave length

B3 ST RN EITREE
Fig.3 The spectrum of the colloidal gold

B4 EF£TFNEFBFERBRSE
Fig.4 Colloidal gold scanned by

transmission electron microscopy

TLRESE 2 KRS ERERY Y R
Mo FEFMERNFTANEERS CET R REE,
BEBA AR S B AR TC3E LR
2.9 REEHWRFEKN

JEE AR i R AR AL BH P A A 1) SR A
1 x10° CFU/mL(Z 1),

F1 HEFENEKRSEE(AB40SIINAL) REFRWLE R
Tab.1 The sensitivity of strip to Aeromonas caviae ( AB40511NA1)

Hitk #A i Y& /¥ bacteria concentration( CFU/mL)
strain 1x108 1x107 1 x10° 1 x10° 1 x10* 1 x10?
RE S EHE AB40511NAL s ey . _ _ _

Aeromonas caviae AB40511NA1

3 itig

3.1 BRSPMERESRERNBREEN
AhmEE

ASCE S R 2 R R R TR IR LT
TEREHEBEAR N, R GRS RN E
Bk BRI 2ot A B LK E , Rl SR B
AR R | RBUE R R, KR
WREZEE R, B SR gCAR B IR R
RIREN BRI XA ERBEERENSERFR.

3.2 BRBRSEEERESRESIKKFHRL
BETRR

Bl P T RGE A SR I SRS A T 2 T bt
PRI PR B S BB B L (B T I AR R
Te FJ S Ry 2 A IR R A R RS
REVR I B KT FARNRF R, Aol
R YR O PRI R IR L OIR A
Bl S —FP 2T T I R SRR 21T, 45
REBA 85% Z£H W HE R AT E W IR 4 J5 36 ~
48 h AR AR, WA T REHERAELERE
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B TAER AR AR, XS E R Rk
58, X B A B LSRR 3 ok 38 X 346 , (B AP A
SEEBUE, 3R PR K S S AR AR R
EHXXABEB TR, &ENE" RE 0K
S BB BT BT AR T LAY T ELISA X5 &
B %, O sl R EUE & Ay R, (BAEE
For I B PR ARG R R 7 22 B SR A I 14 2%
RENHFEARNGFRE,

ARSCEE ST B R & e e R AT R A MR AR AR
BA PR R AR ERR A R
AR B FEARERBER S, EFHTRHUEN
WGBSR, B A MITRFEEE KRS AR
HRRE BRRNERBER. BRE&tER
Wi RETREER N 5BRE SR EEAR N —
P2 W v , 76 TR A R FURLHL B 9 A I A
R R GE B AR B, R R BUE
ELISA BAES,

3.3 HHENRS

TR R A PR B R EUE R E 2
WA A B BE A R E BRI, ER7ER
LBEHENI AR AEN SHEERMHEBRT,
FEHTERAESEARXRBENAR FER HE
FEBRAY R, e PR A b, VT LA o 3 B R R
TR rpb i 2 LA R
3.4 pHitkrgRiE pH

ik 5 Bk & Z R AT T | ) — LR IC
BEERNZ—, Yt0icl pH IRFHEEAN
FHENEQFAERM, 5 AETNRES
BoRL R A SRR B I /E A A BIARIE SR . 7E45
ICRMHRRIB R, TN 1F10 BgEHLRR
BIEFRIC pH 24 9. 6, 5HAMSCERIRIER 7.0 ~8.3
BpH KA FERRHERYY, XTRS
1F10 B 57 PRI A BB AT 5 %,

3.5 ShERERIER KK ETH

ARSCHRIE IR AR A K B SR S —
TR , (B2 FBOK = RE SR E X E

M R ZH, BT LR & i sEE R Ik &
EH B XA R AR SRR e R RN
W75k , 74 BEWG R R A= 7= N Y 205K, S BAE ]
—AMAZEAR L [F] i Xoh 2 40 W HEAT AR U, AL AT LA
RV B AR I BEAR R 3R R A U2 R
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A rapid immunochromatography test format for
Aeromonas caviae detection

XIN Zhi-ming, FAN Hai-ping, WU Bin, ZHANG Xin-yan
(The Freshwater Fisheries Research Institute of Fujian Province, Fuzhou 350002, China)

Abstract ; Aeromonas caviae is a pathogenic bacterium that can infect various farmed fishes, and cause high
mortality. Thus, a rapid and sensitive technique is necessary for the detection of the bacteria to prevent
further economic losses. For rapid and simple examination, an immunochromatographic lateral flow assay
system ( GICA) was developed. In GICA, the rabbit anti-A. cavice antibody applied to nitrocellose
membrane acts as a capture reagent for the target analyte in a sample, and the monoclonal antibody against
A. caviae conjugated with colloidal gold acts as signal generator. Sodium citrate was used as reducer to
donate electrons to the positively charged gold ions in solution and colloidal gold particles was produced.
The size of colloidal gold particles was checked by a transmission electron microscope (TEM), and the
TEM images showed the average diameter of colloidal gold particles was almost the same size:
approximately 20. 0 nm in diameter. We produced monoclonal antibody against A. caviea by hybridoma
technology. After cloning, three strains of hybridloma named OE10,1C4 and 1F10 were obtained. An
absorbing pad, often paper, is attached to notrocellose membrane. On the nitrocellose membrane, rabbit
anti-A. caviae antibody was used as a capture antibody at the test line (T) and goat anti-mouse IgG antibody
was used as the capture antibody at the control line (C). A conjugate pad which was attached to the
notrocellose membrane contains gold particles conjugated with 1F10 monoclonal antibody specific to the
analyte being detected. A sample pad, usually glass fiber, is attached to the conjugate pad. During
detection, the liquid sample migrates by capillary diffusion through the conjugate pad, rehydrating the gold
conjugate and allowing the interaction of the sample analyte with the conjugate. The complex of gold
conjugate and analyte then moves onto the notrocellose membrane and migrates towards the test line (T),
where it becomes immobilized and produces a distinct signal in the form of a sharp red line. A second line,
a control line (C), was also formed on the membrane by excess gold conjugate, indicating the test is
complete. The preliminary feasibility study of this method was described as follows: the sensitivity of the
GICA test strip towards A, cavia was high with a detection limit of 1 x 10° CFU/mL, The specificity of the
assay is 100% with no cross-reaction being observed with thirteen bacteria of aquaculture pathogens such as
A. hydrophila, A. sobria, Vibrio alginolyticus etc. , Accurate reading time needed for confirmation of the
assay can be completed in 5 min with a liquid sample of 100 pL, The GICA test strip is stable at room
temperature for 6 months or more ( data not shown). This study indicated that the GICA test strip assay
system provided high sensitivity and specificity for the detection of A. cavia at low concentration. The assay
is rapid, simple, cheap, and does not require any sophisticated equipment. Thus, the GICA test strip will
be a useful technique for rapid diagnosis of A. cavia infection.

Key words: Aeromonas caviae; hybridoma technology; monoclonal antibody; coloidal gold;
immunochromatography



