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1002 Koo R 35 %
PR E H A R H S50 AR (10 J5#8) ARIA] Lo ARSI /N3 ot B I 4y ot
W A PR SR R i R BT i 2 kg 2y MR — A, URES Ok R B P AR R W o R T,
i B AR IE 5 —-20 CI7F
1.3 ZHBRRESR 1.5 GREBBRSRAIH
RS i 0. 2 mol/L pH 9. 6 fi iR £k 5% v 183 3% B SDS-PAGE &, ik 4 #7 IR
?& Wi Q% v :0. 01 mol/L pH 7.4 PBS {5 ; ¥k HNMAIERL & i 10% , BUZI 1 h 5% o F1

YW 0. 01 mol/L PBST; TMB JIX ¥k ; &
Ltmz 1.2 mol/L H, SO, % i ; 454 28 vhiK : 0. 02
mol/L pH 7. 0 fij¢ R+ 2% vl i 5 YE WL 22 vh i - 0. 1
mol/L pH 2.7 T Z(BREh RS vl ; A 22 vhifk - 1
mol/L pH 9.0 Tris-HCI 2 & .

1.4 FHEEEFIE OA REEFEEE

OA J&—Fh Z I RIS R A Y R, AT
K RPRUEABI 52 B A MR 34647, F DMF A4 S i
RZREH . 7E DCC BIiAK4A G1ERT ,OA 43F
FIFRFE S NHS H ) F2 35 S A s FE Re AT A= 90
BT AETR G TR I B2 AR P b S s 5
P A 2R S A BT R () IBER B 54 , AT 5
BRI (OA-KLH) 5tu i (OA-OVA) Y& I

A WL S % MATSUURA %610 ()73, 9F
FEVEME ;3 mg OA 0. 466 mg NHS . 0. 855 mg
DCC T 200 uL DMF H1i5] =i E 3 h, Hr
120 L 0 i Zé 1 %) 10 mg KLH(#% T2 mL
0.1 mol/L NaHCO, ) , vkt | 5 3l fr F5 IR S 1
2 hP I, 4 TR, 534880 wl KW HNA
10 mg OVA(%F-2 mL 0. 1 mol/L NaHCO, ) , #/E

*1

3 10 mg/mL f#j KLH ,OA-KLH ,OVA ,OA-OVA
%10 pL 5% 5 A 0pIRIR AT, WK% 5 min
JG RFE . BUZIH N 80 V, RfHE /R FI#% 2 43
G W H R TE R 120 V Taﬁ%ﬂiztlj&ﬁw:%lﬂ
HLE . ST % s i R-250 Y3 1%, 25%
LTE/8% LRI Z TS 51iE M, UVP BEE B 3l il
BRGHAE,

st kigdars B REGTIRZEE A
FSest T 0 AL B b, AR B 5 0 R, iR AT
400 ~5 000 cm ' ZLAMEREFHE
1.6 OA &%

PRI T4 9% it ( OA-KLH) 7% T A= # £k K
oA SRR S AL Z A KR AP 8RN FL AL
FE4Y R SRS s R R, KR AL A 5 s R 5
BRIERT N 1,55 3 ~ 6 W s 58 UG
10 d, FoFH-ZHU, >R F B 4H2 ELISA 3250 &
TR P B8R k. T4 6 IR sy f5 10 d
PEAF MR AR 1,37 CHUE 1 h J5HA 4 CIKFE
B3 7% , BF I3 10 000 r/min B0 10 min, Jij| &
REN(1/1 000) J5 =20 CTEZRRAT

REERF

Tab.1 The procedure of immunization

BB I

times of immunization

e/ R

immune dosage per rabbit

it T/ d
time interval

B UK g the first booster immunization

5 KR g% the second booster immunization
B = YINERAE the third booster immunization
S PUYR R fa g% the forth booster immunization
TR the fifth booster immunization
SESUMNGR A the sixth booster immunization

1 mg %) +1 mL A FHEEK +1 mL FCA —

0.5 mg g +1 mL ZEFEEK +1 mL FICA
0.5 mg % +1 mL AEBER/K +1 mL FICA
0.7 mg %R +1 mL A FER/K +1 mL FICA
0.8 mg i +1 mL A= #iEh/k +1 mL FICA
1 mg %) +1 mL 433k +1 mL FICA

14
14
14
14
14

1.7 HLMFEFFH (affinity ) B EERE

BigbR A B AL A 100 pL OA-OVA (10 pg/
mL) 4 CHPEIR, VEHRE T 1% BSA B P
I T E 1 h, BEAR, A L B B BR dh OA
(1 000,200.,40.8.1.6.0.32 pg/L) 57 &Y
P , % B 5w 4+ S 1 b, Peds 3525 A 100
L 1:5 000 fFf B ) BRAR L AL BEPR IC 1Y 509
MR, HLE 0.5 h, YEH, A TMB YIRS

W, 15 min f5Z0E RN, FHEEARXAE 450 nm Rl
WOGAE . ARYE TN GAE T34 ] 28 (inhibition )
DA it v BEXTEAE Sy X il JCARR A3y Y fhss
i, M EA AKX T .

AR % =[1 - (Agy

Au) ] %100

1.8 k&b iRk ER)NE

= A/ (A =

2% 52 50 SR R AR RN B R A R T IR
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Protein A Sepharose CL-4B & i A4 )2 #7242 B 46
G ) 1gG A2 # b, RS R TR
Ve, AR E AT 1. 5 mL/4, I & H A 280
nm Kb ISR, W8 R I rh IO (B UV > 0. 2
M HZ T, 2 PBS & A5 A 1/1 000 1)
NaN, %M

R EEAM 3k e AR h B A
CSEAE 260 nm Al 280 nm &b YW 6 Asy A o
IGHEHHEITAAX HA & (ng/mL) =
(1.45 x Ay —0.74 X Ay, ) X FBAEER
1.9 HEALREN

E O R A Al Ak i 1
PBS j& Y #i B )5 5 2k 5 1Y 7% 75 280 nm &b i
TFEE5METEFTHE | L PBS 28 P AH0xt BE, 4600 4t
R

) 4 5E Gk M S AR A LA AT G 649 45 1
53 AEAC T 5 BT #E AT (] H2 ELISA 564 2
L, 2zl Hh 2k, HeBCH B ARAS I BR A 281K
2 4
2.1 {BEHLE SDS-PAGE Eik&E RS

ML o 1.2 Z5i AT LAF Y, KLH-OA Z57i7 g
HiE T AR 1 KLH 4547, 1 H 3.4 2540 A,

OVA-OA Zifflighiie T OVA 2%, A K4
HE GRS BT3RO MITEAR LA

861

EHE %
transmittance

82 - \ je—

TN

Lt 20 A SDS-PAGE LIk R4,
FEFH A R R, HOE A AR RO T 1
TRV, P AT HEWT 2R R A 2T A T A
A, AR OA RIS TR E R T Eo

1 HEZEH5HERN SDS-PAGE BikE
Fig.1 SDS-PAGE of carrier proteins and conjugates
1.KLH; 2. KLH-OA; 3. OVA; 4. OVA-OA.

2.2 I5MRIEEETEANTHE(OA-KLH)

M KLH 2L 40 & 5% (8 2),3 4221 655
om ' N FR I I R AE W WACH | 1 £\ T4 ( KLH-
OA) LLAMETE B 1,1 661 cm ™ 4k & — CONH -
H C = O (PZEHR SR AE MR 3 431 em ™' b J2: —
NH {45 Rshmg i, 1 074 11 162 em ™" kb g%
HAorE OA 7 F iy —C -0 - C - X FR 5
XEFRARLFR S, 702 862,836 cm ™' ALY IR AT g
J& OA 51+ C = C [ AS RIS 235 ) 1y Wz 1A 0
AT DAHEWT Y OA 534 11 KLH RGO
THi) (KLH-OA) )58 i o

Y
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Fig.2 IR spectrum of KLH,KLH-OA
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2.3 HmELSE 250l
B du i JE 09 T AL MBI ELISA il & fin E i
R LIS T L s B350
FREUCEUR N B B T S — R L2 BElo
1 800 FIR A LI 41 ) 12 800, L L] Zos
I SRR RET SR I RO L T w15 w0 B w5

© HUMLTEFRE 12 800F%

12 800—flod dilution of antiserum
B HL ML F 6 40065F

6 400—flod dilution of antiserum
PUILHEFRRES 2004%

3 200—flod dilution of antiserum
& HLMLEFREL 60045

1 600—flod dilution of antiserum
= HLINLEFRREB00F%

800—flod dilution of antiserum

(=
T 1

no ¢

= = D Nhowow
2

R absorbance

=]
(=)
T

B3 fsmFEBETN
Fig.3 The change of titer of the antiserum of rabbit

anti-OA after each booster immunization

FhFERAGETL B3 IRNRELE
ORI Je I 7 ) 1) 4 5 A it 2 (161 4) mT DL
Bl L RE IS 22, [A] — R B OA Iyl 2 2
BER T 1C,, (A 2k 50% I 1 ARE
W) B 125.56 ng/mL F[&%] 15. 45 ng/mL, Jii,
I fie i B2 Y BB B 5 1S SR BT I TE YT OA 119 2%
DA

100 YR ML L
90 antiserum obtained
30 at first time
sz 70 - 35 YR ML L
< 60 antiserum obtained
¥z /?8 at second time
EE 3 ~ i ZYCR ML
= ol . ;
g= 20 antiserum obtained
10 at thired time
U 1 1 1 J
-1 0 1 2 3 4
LgOA / (ng/mL)

4 HmFEFRMEHZL
Fig.4 The change of affinity of the antiserum

2.4 HURALHR

WA F A PUILTE 2B R L TITE 4l
RJE 3 2 e R Bk VLB YY), i BRI PR 4l
TRk E 16G HHEH A 7458 % bk 4%
TFRE G 2R B B AR ok 0 1 —
ANEE E RIS, BE S I pHL Dy 2.7 B e I 22 e
W SRRk 1gG Ve R R, 4R BT 2k 2
4 2.16 mg/mL AL,

1.5mL /&% tube

5 Protein A Sepharose CL-4B TR
AR LM S0 B B i
Fig.5 Chromatography of antiserum on Protein A

Sepharose CL-4B gel column

Kobiads T bR Z i BEBLIN G
FEAR G AL HT & K T IPURBUARE RS S 1
ST B~y /D TN AR = I o SN v ]I 7
H & 6 B, ALk L Y% 43 4 & h #E 416 nm
Ab A B S A R i 0 D 415 nm Kb i 21
B R M i T I3 A4 S T B
WS 2k FLAE 280 nm A5 B 5 2 WS it
B I3 AL I A S R BR AR I R —

4

5| b, 1

2 2

% GEE  absorbance

-1
200 300 400 500 600
K /mm
wavelength

E6 HmFANLAEHEKIKEIMNTRE
1 REAALI TG 5 2. 2L 03 o
Fig.6 Ultraviolet spectrum of antiserum
before and after being purified

1. unpurified antiserum; 2. purified antiserum.

ja) 43 4 ELISA % % sh b2 % EiN(IRT-
2l A J5 SR A R Z W R, HHIRIR B OA
IR A B i, A U IC s FEAIG, 2 e bi ik
SR X PU IR PR S RN A R SR E (B 7) 6

3 8

LRI, T 525 IR oK ™ il 22 4 WA 11, 43
Yyl E T DSP fYFREARIE , e Ap 5 A A 25 4k
B B R (FDA) 2 20 pg/100 g Al £k 5y, BR
SHEU 11 B it A7 1l 16 g /100 g i &4
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Synthesis of artificial antigen and preparation of
polyclonal antibody against okadaic acid

WANG Li, SANG Ya-xin, ZHOU Qun-biao, WANG Xiang-hong *
(Hebet Research Center of Primary Products Processing Technology , College of Food Science & Technology,
Agricultural University of Hebei,Baoding 071001, China)

Abstract: Okadaic acid (OA) is one kind of lipophilic marine biotoxins, and main pathogenic factor of
diarrheic shellfish poisoning( DSP). In this paper,the artificial antigen was made by coupling hapten of OA
with keyhole limpet hemocyanin ( KLH ) using active ester method, and the artificial antigen was tested by
SDS-polyacrylamide gel electrophoresis and IR spectrum. After being obtained from rabbits, the antiserum
was purified by Chromatography on Protein A Sepharose CL-4B gel column,and the purification efficiency
was verified by ultraviolet scanning and ciELISA. The results showed the artificial antigen was prepared
successfully and lots of interfering substances were removed. After being purified, the concentration of
antiserum was 2. 16 mg/mL, it had high titer( 12 800 )and sensitivity ( the value of IC,5 was 3.41 ng/mL) ,
which was tested by ciELISA. The success of obtaining polyclonal antibody against OA with high titer and
affinity provides the solid foundation which is practical and theoretical for developing rapid and economical
detections.

Key words: okadaic acid( OA) ; antigen synthesis; IR characterization; antibody purification
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