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FEEET ( Scophthalmus maximus ) J2= M KM 5 3#F
KE K I SR, BLE oy R E AL T
HEFRFEI FFR MR Z — o B SR P AL B B4R
TR B 565 1 B A TR o, 5 el A L e e Ry
THESE R ZE Y L) A SR A A R R R 2 R R, WE S
IR P2 KR S A R B TR BOR AR
AT 4 A SR B A I AR TR Bl 2E 3h 4
O Ry SR, 51 & AT B 5 LK
FREE I B AT AT o SCRR AT AR 45 S )22
BT, 455 7K A= Sh W i e i o 5 AR IS IR B R i i
Frast 507k B AR 0, AR B — B 4 1MLV
H & (bovine serum albumin, BSA ) #4955 5, i
VEIRGZBEHT AR M AR, 1T A L BSA i fAk, &
SR E AR ZESEHU AP A H R . — 5 T A AR
TIE 1R 4 G 38 2 M ARG I 4 7 1A 7K 8 28 v 1y FH B4 ]
A, 55— 5 TR T 1 57 RS2 SE LA X 4R Y
T AR 2 R A R B S Ak . e EAL B, a0
SR A BSA EIC (5 ] LA A it H A i 1Y)
ORI AT, R AT BEAIE & oK 7 3l ) 2 5 s 3
5% B A 2 B R AR B DR A I TR X —T
T R T AR K 7 SR B S e B LA A B
YO SR T 8 o T 5% o

2 MEEEE

2.1 Y

S IR RS2 6 2R 1 [ 75 818 FHK 7 IR 5 A
BRZAF] 2414 Sy 700 ~800 g3 HI -1l % 22 e baedt
PRIBTPY 22 R R W B e 8 RO B B, (R 2
2 kg, fAFR TR = S BN
2.2 XEFMFREBREQNRRS 4L

MA e K 22 6F 2 i Bk R 1, %5 IR MR 1 b,
4 Cd7% , Yk H B0 (5 000 r/min, 30 min,4 C) 4355
I3, 73 FHARAT T - 70 CORFETF .

FEE BT 1 W e 7 BK 2 B (immunoglobulin M,
IgM) 73 B A A I BRAE I B AN - K22 6T 13 DL S5 4
F10.01 mol/L(pH =7. 4) B R Eh 5% v} Y% ( phosphate
buffered saline, PBS) & ¥ /5, 7£ 0. 01 mol/L ( pH =
5.4) BEFRZE v ( phosphate buffer, PB) H1 4 °C BT,
B0 (3 000 r/min,30 min,4 °C) UWEVLIEG BT
JERHT 0. 1 mol/L(pH =5.4) PB HJ54kZi4% ik
T BT PR B OISR TTNE J5 4 HE % T 0. 1 mol/L
(pH =8.6)PB ™, i 15 Sephadex — 200 #E it #
(80 cm x 1.5 cm) pyit—24lifk, 2L 0. 1 mol/L(pH =

8.6) PB Sy B gz vpii , FH T Zbe S IR 4k 2R A 445 Tk
&5 it B, UK ( sodium dodecyl sulfate — polyacrylamide
gel electrophoresis, SDS — PAGE) #6546 , Wi £E 4l & 15 1Y)
Fedl, =70 CORRAFE
2.3 ZREHMEHE & RGN

oA IEE BT LT 1M 5 SEATRAY I IR 58 4
5] (Pierce, USA)IRAJFLALSG , XPBI 76 22 H AL H
N Z RS B ARIESS T mL(55 0. 1 mg IgM) (15
) 321 d 5, #F TgM 5 3 [ 58 42 442577 ( Pierce,
USA) S5 LW IR A FLAC JS , 3647 Jn sl #0951 S v 2t
1 mL(5 0.2 mg IgM) ( —48) ;21 d J5, LAAATE R
O EE RO R e ( =90) 521 d J5, 2L 2 mL (%
0.3 mg IgM) By 5 FRACMR S (DU 4e) o U4 21 d
JE 3 o O HIE AL 43 B ML L R AF T - 70 CukAf &
I b Al ()N RE R 2 3 9 R =K R
FHTA]EE ELISA 25 I S SRS o
2.4 % ELISA AR E 3L K ik ry i

BT TgM IILIE R A : 2L 0. 05 mol/L(pH =
9.6) BRIRER TS WM B 1gM 2 2 pg/mL, HL 50 pL F
BB A 96 fLHEGEPRAAL P, B 4 CokAE i %L
B, HLELO0.01 mol/L (pH =7.4) BRI RS b
& ( phosphate buffered saline with 0. 05 % Tween —
20,PBST) Ve % 3 U, B:4K 3 min; I 5 % $& LG T
37 CHFE | b SIAZEHOR B PBST 7k v 16
Pt IgM MTEVEREE —PUi, LA 1 100 JFA4% Lo
B RHLIA SO L, BIEXT B PBS, T 37 C b
1S min J5 L PBST [l BE 1k G AL A 50 wl. ¥4t
% 1eG —HRP(1 : 1000 FFE) T 37 °C 5 30 min
JE VRS BEALIMABTBC #1950 WL £ 3% DY T BETR
g (3,3',5,5 - tetramethylbenzidine, TMB) i {6,
5 minJg, iLA 2 mol/L HRERVE TR 50 wL £ 11 [ b 5 45
S ) SR DU OD g (8 P/N=2. 1 1
TENBATE) o BEALHY ODy5, 2y 450 nm K I A G
JEAEL; P O B AR AR A5 AL SR N A AR 9] 1 %)
FLAYBETE.

AT L A 0 K35 6T BSA 4075 38
RO R - BSA 9 BT T i [ 1 R BSA i
TEEA SR — UM A S 5 O S bt TeM i (1 -
10 000) 1E Ry 55 — ik, HoAts Sz fe] | o
2.5 MRl &
2.5.1 #MHEE

S T EAP R BT 4 R AE99 TSR ET
HER N (NC ) SR (M B AR S&S A F]) , 54
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SR (H EfaE RN A m It A ERE A R
(staphylococcal protein A,SPA) ( fidt I ZAJCIE BB A
PHARA T o F35h, X-only B a]iE £ {3 ,CMA000 7]
FIHL.BioDot-TSR 3000 145X Hi5E [ BioDot w4l
2.5.2  %Hegsiik

KR - GREERATIE S dlifkrh 2.3 3R
ZH0, W5 1eG, Z AT 5 e HA K1 K 2 B T
L PHEIFT 20 CHAAE.
2.5.3 BARIR BB AFIARIIR L L F LA &

R AR S ok i A I A 42 il 45 I
PRG0N B AR 20 nm, ZHUA AR S bR ic 4 B SC
BRLS JbAT, Horp A G VW /Y pH {Eh 8.5, 2410
AIPRICHEE R 0.3 mg TgG R THEE ARG o

P ET 2 20 5 AE G L 56 iR 1 DA AR
FEAE S B 43 C T4 3 h 5 fE T N = R
e o A EFRICH) ZHE N X — only Hijm]
WS o A 35 ) WE IR O Ab 3 O 1Y B B A 4k R
(20 mm x 4 mm) |=,43 CT4:3 h j5 AT
WEMRAT TR IR IR
2.5.4 EPREA &

¥ NC B T S0 1, BSA(4 mg/mL) A
A7t A,SPA (0.8 mg/mL) A A7 B, Jigf- NC
R, IR A LG BSA i SPA 4351 s 86 NC
T EIE A AN HRER . IZAHIR 0.5 em, fi T NC
JEER rha], PR R4 0. 75 em,, TR T AR
TG B TR E R R
2.5.5 RHAHAE

H NC B BARTUA B IS AT 4E R IR (L4558 |
OB LT AR (FE S ) SRR AR (IR 7K #) 4% B
T B IR AN TS R B (WL 1) o
ZH 2% 12 B AR 4RO CM4000 I EIHLAE P, B4 T
VI, LAk e 6 I il 4 a4k, TE B A 7 H
WL AT — B % E, 8 TR FREE

<

FE BN 77 1A

K ML it SRHUiE
SLRAR NCEJI Eoegs B

E1 iR &ESsa2EEmTEE
Fig.1 Schematic diagram of the test strip showing

its several components

10 FEIENF

2.5.6 R&EILEREEAR

I AR R A7 4G I B, R A 4G AR ot VR AR T
X, AEBHERT AR S S E AR —HiT %
PRI K AL o ARG DAL S 52 BH A B (5 BT BSA
(1) IgM, Bl BSA —TgM) A% it FR ARSI 1) BSA — IgM 23
HEGH BB (AT 1eM) 25618 iU 144
PAE AW, WE G Y45 NC B A £ AL 1
BSA Z54 , FEAEREINER DX 1 A IR ] DL ) B AR 4 41
2R o USRS 26 AN (g 20 €5, U] 330 W AG: T 5 oA B
o TCIRRRNAE S FH A B, S AnPi kiR & 5
NC E[fisE X HRZR ALY SPA 454 I BT 540 .
2.5.7 XAMEREME

1) 30 I A 5 1k 43 Ao T 1Y) K22 6
Pt BSA HLIMLE (BSA fgg)5 1 ~ 10 JE AL S ) DR
FRERIK 10 A7 5 18 0 BH M IR |, (R R 22 6 1L 75
DAARERIK 10 A5 R B IS AE R B I3 , FH AR BEER 7K
YRR XTRE . B 100 WL A% i I AE 2 Bt il 4R i A
A AAIX, 5 min YA HRIR DRSS 2, [R] B FH BioDot —
TSR 3000 24540 R I 2R 00 A T2, J b 25

2) IR ARG R B, B T A 0 R 2R
P BSA HLIMIEMN 1 = 100 T4 LAAE BEER K A5 Lo A
PR ARG 30 4R Y R B il R A 325 6 I 35 A A PR
7K 100 f57% B J5 18 A BV L3, FH A= BRER KR M X
B B 100 pL A i in e 21 B 4R AR L AR X
5 min P AT AR WREESE 5 | A BioDot — TSR 3000
TESRASO R I 2 A T 321, b2 2R

3 HRE5HMH

3.1 XZEHMF IeM Mt R ERRMFRAEL
REEBEI T 2 EE AT LB A oy i sl A )i
Fi% SDS - PAGE K4l b J5 1 L35 TeM 45 2 /4%
AL A4 B 76 kD 127 kD, AR A BRI
A EE R AR (LI 2) 45 2R 55 3CHRT 6 14—,
2 1 AR
o M T

31 KD
27KD S

20KD
“w 14KD
a1 A EREAY REE ST ML 52 RLlifb iy TgM
B2 “erRZEELmFREIKES IeM #) SDS -PAGE [EiZ
Fig.2 SDS - PAGE analysis of IgM purified from

turbot serum



R AU RS BF I 7 TgM SBET v 22 %, &2
i 4 WP, LA 3 ELISA 3246 I S 47 i 15 2
N1 1256 000, M et i I o — 2P Al AR A5 1 TG
FHF il 2 A AT, A AL 1 - 128 000,
3.2 [E#% ELISA A& A ST BSA S iiFM

REgtp2d BSA ), 5 4 JiOTth = A 57
PEUUR , BLIRZLAN 91 = 800556 5 JH 22 7 JAHiiAK
FZA T 5 8 DT PTA K- IR L« 51 200
TR X — K255 10 J,
3.3 AEKEFHEFRERD

DAL B R AR G ) 78 DR AF Y R 22 6F BSA
PRBEIMLTE , 4R /R , RS BEARE 5 26 4 TR JHIR 1Y
LA ity 22 I TS I, JHEAG 0 £ B Y 4 €5 e
IO, B FMAE BN 5 X0 25 10 £ 8 €8 e oy B A R 22
A 2 I ) 4 A T . €0, ELBE IR, HAR AL 345
[A]4% ELISA JEAR N4 R — 2 s 10 2o
559 JAAH H A A 555 , X 5 ELISA A6 I i 25 10
Ji 9 St AR G E SR 5 5 O Jo] HE s (A — 2
TRARAS S g R REE B 11 T 0 A B AR K 1 22 [P SO0
AU ZE 52 BioDot — TSR 3000 13 4% (#4713
ERALE AR 1o KEEEF BSA A6 I 4T B 1
FIBATE P EIA CREEHRANIE 3 Fr/R o

R1 N ERE RSS2 B AR 2 E

Table 1 The relative optical density (ROD) of test lines

on the strip with different samples

S IR AR % B (ROD)
w0 0.82
L\l 0.86
w2 0.79
w3 6.11
W4 18.04
w5 59.32
w6 107.83
w7 122.24
w8 142.39
w9 176.33
W10 152.65

popiE 0.77
ETE MR

TE: R BRI 25 5, T 20 AR B A I 45
3 KEE BSA RN
Fig.3 An immunochromatographic strip for the
serological detection of antibodies against BSA in turbot,

Scophthalmus maximus

3.4 HEFRREERT
YIALIF RIS 1I00FF AR A5 LR R A K22 6F
BSA Gz ML SV, B R A S50 084 o, BRHR T DL
YRR SRS o A REE BT G I 56 L I
TN, SIS : 25 6008 2 €0 k55 FAYE , 4kSk
PRI L 8 0 S 7, XA AR G 25 3% 5 W] 4% ELISA
VAR ZE AR 4RI S (R SE T 11 3 A R
IKERBATERN . IR4UA U2 BioDot — TSR 3000 332
FAGHAT R E LIRS R AR 2,
R2 KNAEBRESENERERKERNLEH
BxEEE
Table 2 ROD of test lines on the strip with different

dilutions of the samples

56 JLJE I v AR R AT % % {H (ROD)
1/100 120.48
1/200 103.98
1/400 101.05
1/800 63.57

1/1 600 53.81
1/3 200 45.98
1/6 400 39.68
1/12 800 19.98
1/25 600 10.97
1/51 200 6.22
BA P 1 3 1.39
popiiskiil 0.93

4 BE5HE

T, K IR AEAL T BE AR I 4, A5 AN
T T ) PR T £ 28 R R Ty 1 2l
F BN R Z —o BFFER I, 76 M 28 s &
G 4 A PE Bk E B (Immunoglobulin, Ig) , BJ
IgM IgD \IgT 71 1gZ " Horfr TgM 2 AR U fa S rh
PR W e 22 1Y T, Uil 2 2 i 2R BT ARSI 1Y)
F B Ig, B, BFFE N AT DLGE % TgM (38 46 ) 512
PRSP ST . B I i LA T T
PUIAGIN | PR AT LATE BRI O T AR A0 PN BB 34, i
ZEATH R EEM ., SR, X T TgM AR, A
I B RAS A B K, B Tl A5
BB I, FRAE AR PR — 2N D e B AR A —
PRAETETE AT DABE IS PR i ik, DS LR 5
X R R R R B 2 W

AT G SCHRAE , I A 4 B A PR IR T LWL 3]
WLLE S2R AW R 7 (RS PUE) 455
Ja AN HE R A LR, TR iz 0 T AR e 20
ZUNANM BRI BT | SR T A 38 B R B2 J 2 A 2 45
B AR, R A SR I S AR AR S
AL 5 FRC I PR AR 4 A 82 J2 BT A IR, JHG R Ak
CIE R Sl 45 2R, JF HrGH & e ok
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R ST PO K 7 T B 5 2 R
Jilo SRRINALE BT SR T R 5 AL 72, OF R
HEPNCLIE A ol

ABF IR T Ol s Rl B A fr A
T3, Y46 1 4 S K 46 T 28 B3
R F TR A B —— 50T BSA $io pk AR ,
F 9 S 4 i 5L R 5 ELISA G 30 /K 424
BT R, 2T A B AR 1 2 Sy 4 7T 7 ¥ K £
TP e R, USSRy £ 2K s 1
MRS AEHT AR 77 3 L T EL AT LA W8 1 G ek
SRRV SR Al Lot 25 5 O | VLA BT 7

SCEEHES KSR 0T BSA HL I R I 4% 2 B L
LA B R S O , 43 HL PR 2 5
VR AR I b R R SLA By 7 e K 4 b i
SRR pH i FIBR A0 26 F1 W 9 AR B
SR A 4 AR s 8 W L% B TR
FA R, FUIUA 1 5] AR SRR IHIE , 9 AT
- AR, B AT T M AR I T 4 b T 5
SR 5 TSR W 5 7 0 2 00 7 P b 380
T T A 7 A (G 5 O B A S I
R o AR R I, X PR L TeG X3 5 2 4 22 1
HEAT 55 P A 0, A 032 266 2 % 7 4 S 0 R
I B RGE A  h K BG  2 68, 5 24 FT1E
LI HEATED P AL TR , TR 2 A R R
b, ek 4 5 hRIT R 1 2 1 R 74 5 3 S B
SEHE B 2 —, MR A pH {0
FRCE 1 5 S T 1B ) 553 < BT B
B A A R B R R TR 2,
FET U B 2 R — 2 (VR T, T i 7 53 3 ik
MRS, I 2 W2 S BRI A bRE AR 56 4 , i
WA AR FL % | I 7T A U B % . St
WRERRC I, 7 LB R A BRT pH (EABR D &
AW FE , W e P e pH B 8. 5, L2240
{19 15G ARITIRIE N 0.3 mg /mL i, BVAT 3 2 b
SRR,

WIS IR | 5 255 ) i 1 £ A TR
SR 6, K I e, TR R o 3 7
AR R R BB TR TR, FE SRR
P e ] P8 1 10 00 PR A B Pt o
5 UL X9 5 0 R A ot R AT S BB A
e, BRI AETE AR LB LU HOBF SR et

1) IRE M AR RE X 43 7 A U 40 P 2 o908
VB A 18R 5 T 72, R T R i A o g

12 FEIENZ

¥ DU AT R TR AR A BT ™ A 0 ; AL A
ARHERN L v, I T A0S, 0 A D] 358 B #8144 G E
SO M B 0 S e . 0 H AT HAEZS &
F PRI R BUEA T o0 AT P-4 Fe 2 W, S B Bk
S SRR I A, D B v B B D A
ESh oL

2) s AR B SN2 Bl AT A K F
T i TS N, R 8 1€ S B 5 o R
IKAPAFAE—RE RS 2, HU I R ARV o4 TG ik
HEAT RE B H B 5 TR F A BioDot — TSR 3000 32 2% {%
AR IR AL SR, (HOR R R I 2% 5 20 Rl
AE, ELANGERET , BRA T B AN G A AR A 1 5
W o P, 4 J i T A s 4R A% B e, LA
2 SR BERE 22 iR, T n] ik BIR AT E R A
25 2R 1 [ o P ARG s A I ORI
iz i, T S B EORE A R A K o

3) il pok AR R C A E] T ELISA YRR
K-, {EL i ASREALE £ 1A G 8 400 0 BRI S 4T (A K- ik
TRARACT AR N 4528, 504 J5 i s i — 4
B iR A AGHI A4 S AHRE , TR P B e B T A EAR U
AT RE SRS WA AR bR, B8 RS S HOR &
G0, AR - SRR RG B ea iR s kAT
HRINGRAE , 2556 ] Sy AR &% , 8 vl ik — 204 g
R RBUZ , LAAH S AT

5 £5iE

B L I A G 9 2 AT K G P S A 0 4
A B RAERZE B _E R B0 A G I 34 (it
PRI AR E 3R AT 5K 52 ATB 2 & R4, LA
5:71201120131593.7) , FIIZIE AR 0] LLHET N
T (.80 T BTG DN , 38 mT AL i 1 A
PSSR IR, 7= IR B s W B (AL 45 E 1k
ARBE T A AR MR AN ) 1 582 TR A
TR BURGE T Be o I TEAR 1T AR i 57 58 A 7 B
GG 5 M I 0 A A A AT RE, FEERE S
ARZETEOEAR S, TR R O 1 AR 7K™
FRAH AU ARERG IR FIPRSE | fo i = R L B B, B 1%
TES Jer it — T AR A IR AR W S AT

S 3k
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A quick detection method for the early stage of disease in turbot
( Scophthalmus maximus ) —Development of the colloidal gold-based
immunochromatographic strip

Wang Weifang' , Chai Shujun’ , Liu Qingtang” , Lei Jilin' |
Ding Fuhong1 , Hong Lei' | Liu Xinfu' , Su Ke’
(1. Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071 ,China;2. Henan Key Laboratory for

Animal Immunology, Henan Academy of Agricultural Sciences, Zhengzhou 450002 ,
China;3. Qingdao General Aquaculture Co. , Ltd. , Qingdao 266404 ,China)

[ Abstract] In this study, an immunochromatographic strip was developed for the serological detection of an-
tibodies against bovine serum albumin ( BSA) in turbot ( Scophthalmus maximus) , in which the BSA was taken as
antigen. In the strip, the rabbit anti-turbot immunoglobulin M, made from this research, labeled with colloidal gold
was used as the detector, and the BSA and staphylococcal protein A were blotted on the nitrocellulose membrane for
the test and control lines, respectively. The positive serum samples from turbot vaccinated with BSA and negative
serum samples from normal turbot were collected to evaluate the characteristics of the strip, and the results were
compared with the method of enzyme linked immunosorbent assay ( ELISA) established in this study. The strip was
shown to be of high specificity and sensitivity, and similar to ELISA. Furthermore, this dipstick assay based on the
strip is rapid (5 min) and easy to perform with no requirement of professional skills, reagents or equipments. This
suggests that the immunochromatographic strip is an acceptable alternative for use in clinical laboratories lacking
specialized equipment and for field diagnosis. Based on the model of this strip developed in the study, this pattern
of strip could be performed into any antibody detection in aquaculture animals; it provides a rapid and simple test
method to validate the efficacy of the vaccine and to detect and monitor the fish disease in time.

[ Key words] turbot ( Scophthalmus maximus ) ; antibody ; immunochromatographic strip ; point-of-care test;

colloidal gold ;disease
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