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Detection of Shewanella smarflavi AP629 by Double-antibody
Sandwich ELISA Method

WU Qiu-xian, LI Qiang, LI Hua, WANG Yi-nan
(Dalian Ocean University, Key Laboratory of Mari-culture, Ministry of Agriculture, Liaoning Dalian 116023, China)

Abstract ; At present, skin ulceration syndrome is the most serious disease in Apostichopus japonicus aquaculture. It
caused mass mortality and great economic losses for aquaculture in China. A double-antibody sandwich enzyme-linked
immunosorbent assay ( DAS-ELISA) was developed for rapidly detecting S. smarflavi ( AP629), a pathogen of
Apostichopus japonicus, using polyclonal antibody ( pAb) from rabbit and monoclonal antibody 3D9 (mAb 3D9) from
mouse against AP629. The optimal dilution of pAb and mAb 3D9 were 1:400 and 1:80, respectively. This method
has strong specificity, no cross reaction with other bacteria, including Vibrio sp, Aeromonas salmonicida, Edwardsiella
ictaluri, and Escherichia coli etc. , and high sensitivity in detection. The lowest concentration of strain AP629 that
can be detected was 10* cells/mL and 10° cells/mL, respectively using PBS and homogenate of body wall from
A. japonicus as medium. 10 artificial infected A. japonicus samples were detected and 100% of them were positive.
So it has better stability and repetition. This method is very helpful for rapid and accurate diagnosis of A. japonicus
infected by S. smarflavi AP629.
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(ELISA) R AR RA R i R EUE R AR
i TRV SO0 AL, R E 7R K 7™ Bl DR bRz A T
IR ERUEE N T R sk e
RO SR —RI 05 I T B WT A S 0 B K
FeRy W B AR, H AR M08, R R gUE ik 10°
cells/mL; 75 NF e ) P 4 5 208 3 2 B T I
ZTCREVIAREE S, T BB IR R L AT OB
BB IR, W T FR5E F 6P B B ik
AR P 20T ) A S U A YR I 7
ST TR BRBHIA” R B B TR e O B K S
RIUEAR , B e R #E47 0 A S0 3K
FRIR BRI , FEFH AR HH N 66.7% ~100% o
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1 #MemrEE

1.1 SSBHEREF

18 7% T K ( Shewanella smarflavi) AP629
SETREMX B LR MRS, BINH
(Vibrio anguillarum) HUFP 5001 . 81|45 9K & ( Vibrio
vulnificus ) ATCC 29306, W5 4& X I8 B ( Vibrio
harveryi) ATCC 14126 . 75 3 YK ( Vibrio algnolytic-
us) KCCM 40513 , 8| ¥ 1fi. YK B ( Vibrio parahaemo-
lyticus) KCTC 2471, K #F B ( Escherichia coli)
ATCC 29532 . 385 B M B ( Aeromonas salmonici-
da) MT 004 . #5% {24 R B ( Edwardsiella ictaluri)
ATCC 33202 R #k 35 i #h B 42 R R BR
B SR 1R

B A PLINE AP629 S iR & ST ik (AN
1:32 768) Fl IR B TE DL IR 3D9 (B 41r1:512) i
ARSI 2 il 4 , BRE BRTREE (AP) ARIC I E 5T/ B
Ig S HEARBER L (pNPP) I T Sigma A 7]

1.2 Wikl ELISA 75 ikR &L

1.2.1 RFA4A L ELISA FE4EHEAEZ  F0.05
mol/L %% B8 3k 28 #p ¥ (15 mmol/L Na, CO,, 35
mmol/L NaHCO,,pH 9. 6) B BRI BB HF LK HE
AP629 ZTIREDIA, INAZ] 96 FLEER Z IR BEIR I
RMFLA (100 pL/fL) ,4C 3% 5, PBST (0. 13
mol/L NaCl,2. 7 mmol/L K(l,1.5 mmol/L KH,PO,,

8.1 mmol/L Na,HPO,,0.05% Tween 20,pH 7.4)
BE¥R 3 W EALIMA 200 WL 3% W4 MEHEH
(PBS Bfil) ,37°CH M 1 h; PBST ¥t 3 3k, G L
A 100 pL AP629 B2 ¥, LA PBS 14 B % B,
37°CIBE 1 h;PBST 2k 3 R, BFLIIA 100 pL 3
MEHI A 3D9,37C B 1 h; PBST ik 3 1k, &
FLINA 100 pL B MEBERRER (AP ) ARiC B9 F 0/,
Ig(1:1 000) ,37°CH¥H 1 h; PBST ¥k 3 W, WA
100 pL 3. 8 mmol/L pNPP & f& ¥ ( 15 mmol/L
Na,CO;, 35 mmol/L NaHCO,, 0. 53 mmol/L
MgCl, ,3. 8 mmol/L pNPP-Na) , &2 i 5 ~20 min,
HILIMA 50 pL 2 mol/L B NaOH, f&5E 3 ~ 5
min, EFR{GEEEL 405 nm 4b K9 OD {8, T+ & INEE
BB L5 PBS AL B Z L (P/N) , X4 P/N
=2.1 KR,
1.2.2 RAEEGEIARENAL KBERENR
PRM 1:100 ZE 1:6 400 1E 2 f5 LR PR, L HR
FRAR , BB A SRR L 1:5 & 1:1 280 452 A5t R 5
FfE, AP620 BB VEE N 5 x 10° cells/mL, 2 1%
1.2.1 frR R AT € i € £ e hL
AR TR B TR,
1.2.3 HABRRXE HBHREBHRHS x10°
cells/mL{f) 8 %5 75 FL G 7§ AP629 504 4E GO
BIVE M INE R B SRR TR S O FpinEE R8T
JEAS , 22 5 b A Fn SR S RE BT AR SR B T
PEWR RS ¥RIR 1. 2.1 Frid ki e il
1.2.4 #BAMBKXE WHEEHLIKE AP629
5 x10° cells/mL F§TCE PBS #47 10 4% L &5 #
B, Z DA T PRI R AR T AR
B, LA PBS BB B W AE N B M AT B, AP #5126
FP/NE Ig /E1:1 000 # %, # M 1.2. 1 friRy
DA TR R, B TR P B ARHL RR
BUARFR S /MR R DU Sk
£ R4 P LR B AT 48 B iR RIS 4k
BE FATGES R PBS #ik/a , LA 20 5 &R PBS i
1754, B0 (1 500 r/min,5 min) BB, DA
BES)H RIEVE AR B B, B RO T 3
KRB AP629 B &% (5 x 10" cells/mL, PBS &
=), BT 10 £5 AR B, SRR B2 51k 50 ~
5 x10° cells/mL, FXWHLikJe.0> ELISA B,
DIAE TR AP629 [ RBESI ¥ 118 W AE 9 B o
Xt s B ANE: Eb ke, 28°CIEREFH 24 h J§,
WAL ELISA Pt 7R
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1.3 RS " EehEiEA R REQT

FARBE S R AT IS (KK 8 ~9 cm)
B TR GRS, et FI B8 % BLIC B AP629 ¥k
BER 5 x 10° cells/mL, 4 & HE 5, 8 & FE S 100
wL, IETEST 10 3k, S RAES SR A K, 24
h G, BRYAfRIS M BURREBE , (R 5T & B
Bz, B ZFOT, Xt B AL {5 IS ToAE ] 5 R o
YIBUR S B A Fvd R Sk B FIJLH PBS mhik
J&, LA 20 fERFR Y PBS BEITAI% . RBERYSIH
WAL EE L (1 500 r/min,5 min) B E 7, 100
wL/FLFEBE AR AR B BE 4T 0 B, UL Mk e 0> ELISA
TR

2 H#R

2.1 HmEEETERENHE
25Dt Bl B0 4 T IR T B B AR MR A0

#= VR, B RTREE S Ak B s
PLEIRAR 7,5 I ELISA J7ik ot A gl vk
HysRE ek AP A OD,s (HHEE T 1.0 B Y
PLIRR A R B AT BV I , 0 L AL Bk
JE N 1:400 RERRR, SBLH SR AR RE J 1:80,

2.2 fERMRE

JO7 P B9 7 BL R B AP629 XL {A% > ELISA
B AR Xob 5 Fh B AR BRI, A BRI T 1k T LAY
SR A LG AP629, 5K . SRR
H RBERE. KB ESH LR XXM
(£2),

2.3 RyEHEI

XL e > ELISA 10 25 Y875 FL IR B AP629
WREERKESR R 3, U PBS fE VSR
J5R, VRS B B A VRV BE A 5 % 10° cells/mL (£
W1)o NROTRISHEES B EERE I REA

®1 SHREGHRETAAKETERENBHZE

Table 1 Determination of optimum polyclonal antibody and monoclonal antibody concentration.

ZHRRE HFFREE mAb concentration
pAb concentration 1:1 1:5 1:10 1:20 1:40 1:80 1:160  1:320  1:640 1:1 280
1:100 2.451 2.426 2.393 1.863 1.565 1.441 1.216 1.002 0.938 0.924
1:200 2.171 1.645 1.565 1.415 1.408 1.35 1.191 0.876 0.643 0.525
1:400 1.361 1.282 1.25 1.122 1.072 0.997 0.845 0.797 0.421 0.353
1:800 0.938 0.946 0.903 0.869 0.728 0.672 0.543 0.359 0.334 0.317
1:1 600 0.924 0.911 0.893 0.845 0.677 0.654 0.512 0.347 0.294 0.284
1:3 200 0.755 0.717 0.704 0.653 0.604 0.588 0.510 0.2890 0.254 0.265
1:6 400 0.753 0.694 0.687 0.639 0.598 0.563 0.447 0.257 0.243 0.195

R2 WhEROEERRE A ZAS AN
Table 2 Identification of specificity of double-
antibody sandwich ELISA.

B #E4Z FR Strain species PI/)]/VA;a{jiue éfjﬁt
#8355 Vibrio anguillarum 1.85 -
BIIREE Vibrio vulnificus 1.38 -
PAHE XY Vibrio harveryi 1.38 -
YBE N Vibrio algnolyticus 0.90 -
BI¥S KB Vibrio parahaemolyticus 0.98 -
KT E Escherichia coli 0.88 -
S BAREE Aeromonas salmonicida 1.14 -
&2 AT Edwardsiella ictaluri 0.85 -
AP629 6.28 +

FLIRTE AP629 ) # B W HE 4T W HL Ak 92 > ELISA
EREERRN, FENEERZEEEATR
WIS T A LR R T Tk, R%E
B DARBES S IS WA T BV A IR, VTR A
BAKEE WV 5 x 10° cells/mL(#1 2) , & F
28CIEYRIES 24 h J5 , VTR A S5 I o8 VB Vi B AT
5 x10° cells/mL(#:3 3) o

2.4 fiflS"“ LR B E B AT IKE AP629
AR

Mo} IR G 2H Bt BR AL B RIS o B HEA T LA e

> ELISA %0 (& 1), B F§ SPSS 17. 0 3k 4% fir

BEREHETRIT AR, R ASE R E ST

STHR4H (P <0.05) o L1103k % B 4 45 il 2 i 46



120 E R AR R 13%

£3 Whifk%kl ELISA HRERRE R
Table 3 The result of senstive test in double-antibody sandwich ELISA.

AU E (cells/mL) e 1 Test 1 FE 2 Test 2 5 3 Test 3
Bacteria concentration( cells/mL) 0D, P/N 0D, P/N 0D, P/N
5x10° 1.085 8.48 1.137 6.65 1.364 9.03
5 x10° 1.017 7.95 1. 003 5.87 1.107 7.33
5 x107 0.974 7.61 0.936 5.47 0.887 5.87
5 x10° 0.922 7.20 0.633 3.70 0.694 4.60
5x10° 0.781 6.10 0. 308 1.80 0.217 1.44
5x10* 0.617 4.82 0.218 1.27 0.169 1.12
5 x10° 0.227 1.77 0.189 1.11 0.167 1.11
5 x 107 0.161 1.26 0.187 1.09 0.163 1.08
5 x 10 0.143 1.12 0.181 1.06 0. 158 1.05
BHEXTHR 1 Negative control 1 0.128
BHYEXTHR 2 Negative control 2 0.171 0.151

T FAERTR 1: LA PBS B UHR R BRI 2: VR S BE R BB R R.

Note: Negative control 1; PBS instead of bacteria; Negative control 2: Homogenate of body wall instead of bacteria.
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B1 ilSFE R BRTICHE AP629 MMl
Fig.1 Detection of S. smarflavi (AP629) in
body wall of A. japonicus.

MR BN B, 735 10 L
RIS P/N {H, iR IE ARSI 8 7 4 PR it 45 SR )
TERRE, BB 10 KRG RIS BRI 45 R 35 R
PR

B3R 3 Rl 2 BEUE DAPLIR YR 10 B9
W AR (X)), DL ODys fE W HPAAAR(Y) 24l
Hi2R , Rk EIHH 2% Y =0. 136 4X 0. 149 3 41
XA R =0.8784, HF R >0.7, THENRY
5XZEPARBELMEMERX, B 10 L45Hi2
19 OD,s FHE (Y) 9 0. 834 6, R4 L 19 [F11H
R, R R AT RIS AR S R LER

HE &8 FY 0 10 B9 7. 213 K5 (X) , st 2
BRI R 21K 107 cells/mL, 1 g 4k ARBELH A
2L 20 mL PBS 5) 8505, 3648 £ 2.5 ml,
M HRE/NE LR R ARS8
2.5 x107 cells,

3 itig

14 K1k, i EXT A L IRE MR R
HERD, HFEH Yoon £ F Mg HEK
18,2006 4F, B1 fF &% 3% Bharathkumar £ F + 4y
BAREE, HRE T XE A RNA 73
(GenBank DQ648610.1) , HEALEKERET
HEALRER, KA KM E—BLREA
S, H— St e e i R o i R
RS0 —Fp R BBORE . BUK= TR S5
5, PR | R 2= 5% B 16 M TR 4R 14
BREEE D TEYEFERRE, HZER
R T IS ML AFER. AMRFHEAE
Tl B A TL IR 2 5 B h R f B S [ Bt
PR, 8 T E IS A LI TH AP629 ) X Hi fk e .0
ELISA f iR , W] EHBEA TR IR BRI , R G
i B TR X T B

ZoIIE , ARSI 3 3 ) XUPL 4RI 0> ELISA J5
BRA BN, (XS HEATLIKHE AP629
RN PR R, 5 T R AR TR X R
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N B BETH Tt A0k, KRR At
T —LBIE,

X e 0 A R A gL R B R R AR
A, EEARHLIR (408 B f & B B 3% &, AT 2
BRI REE, TS g el GInE
XU g2 0> ELISA £ 5 A, H R 8% 1% 10°
cells/mL; B2 38 4211 g 37ty o By A T U ok 92
> ELISA BrllHiA , B kK HFR % 10° CFU/mL;
B T ST A0 7B B B UL M e 0> ELISA
BB , HEER HIR % 10° CFU/mL, ARSH
ST 3 ST B B A BL IR PR B Ak 2 .0 ELISA il
BAR, LA PBS fE B WA R, RS 10°
cells/mL, RE BRI REE, AT RIEFTES
XL 2.0 ELISA & il £ A 275 7] B8 5
FRRTRIS PR R R R, 1R Jo 7 2617 40
BB il , AR 5T LAG FI S IR BE S 3 LB WAE
B RHAT TR, 15 & BRI R s B
BFEMK, AU 10° cells/mL, FHA PRBES 3K 5 W
FUH ST T HURTLRRIME A, SHIMARRE
75 BLECTH O PRBE 513 IR FF 24 b )5, HAam
R 10° cells/mL, FEHIFEK 357 i ] %
TR BAER, X T & B S8R B S U A
B AE S BEY KIEFRA TR,

XLk Je.0 ELISA A A TG 8%
FREENTRISHTRN, REEMBEE®R
7, HRERHER R 100% ., B4, ABRET N
T MBS U, 7T XIS A R R B AR Y
# IR HETE &40, Bl TS0 E R —
AR K E R, ERTERBE PR A S,
B RS E SR, REMER T, R
SR BB BOR T BEEE FE -1 7R v
VIBUARBEH A, B, B P AR T vk T e A 0 45 3R
S A0 RRE P EE & BL IS B, DEZEAT RIS 4k B
B s HA DA B AL AR BE AT S R AR, B 4F
[F) B B4 22 s R, (EL A 0 B SRR el 24k
FERBE LB MR B R A B T A R R R A
BB HE— PR,

GLFR AHREIHESSFLKNE
AP629 Xk J2 0> ELISA ¥ LG W HREE. R
OB R4 1, MRS R AR5

¥ BL IR AP629 FRM T PR v B R I 77
%, XFREE P AT O RIS BRI R BRI B
BAERNHEBALRE L.
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