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Synthesis of the Antigens for 2,4—D Type and Development of Its Specific Polyclonal Antibody

WANG Sheng-ji, SHANG You—fen, ZHAO Jiu-hua, YANG Chong-liang, LU Xing—bo, SUN Hong—wei

(Institute of Plant Protection, Shandong Academy of Agricultural Sciences, Jinan 250100, China)

Abstract:2,4-DB, 2,4-D,as two haptens, were conjugated to bovine serum albumin (BSA )and ovalbumin (OVA )with improved EDC

method, two immunogens of 2,4—-DB-BSA, 2,4-D-BSA and two coating antigens of 2,4-DB-0OVA, 2,4-D—0OVA were obtained. The charac—
teristics in ultraviolet absorption spectrum of immunogen possessed those of both carrier protein and haptens, the location of the absorption
peak was at 282 nm, same as that of happten, 2,4-D. The reaction ratios of 2,4-DB-BSA and 2,4-D-BSA were 1:24 and 1:20 respectively.

Those of 2,4-D-OVA and 2,4-DB-OVA, were 1:10 and 1:8. The specific polyclonal antibody for 2,4-D were obtained by immunizing New
Zealand male white rabbits with the two antigens. Two rabbits PBD1 and PBD2 were immunized with 2,4-DB-BSA, produced high titers of
polyclonal antibody (antiserums )as follows, 1:102 400 and 1:51 200 respectively. The PBD1 polyclonal antibody was selected to next study.

Work concentration of antigens was 3 pg-mL™, the PBD1 polyclonal antibody was 1:12 800. The polyclonal antibody to 2,4-D,2,4-D butyl
ester had high sensibility. The midmost inhibitory concentration (Is))and the detection limit (Iy)of 2,4-D were 179.8 ng-mL™" and 1.09 ng-

ml", and those of 2,4-D butyl ester were 3 010.0 ng*mL" and 1.53 ng-mL™". The peculiar cross—reactivity of the polyclonal antibody against
2,4-D analogous compounds were also tested, the sensibility to 2,4-DB was highest, then 2,4-D, 2,4-D butyl ester, and 2,4-D isopropyl es—
ter, but the sensibility to MCPA, 2,4,5-T, Dichlorprop were lower.
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Fit, EPRALIEREEhRAEFXT 2,4-D 50 T 7™ 4%
RS S T AE2H 21 2003 4F 8 H A (i FH /K 7K Bt
F51E), FEKAAK T 2,4-D K B v EE Sy 30
pg -mL R 2001 AFA0 AR A R K K BT AR #1
TR A o 2,4-D BIREHIEGE A 0.03 mg-
L R o T R G v R e S AR AR 2,4-D
M iR B 43 42 0.2 mg-kg™ A1 0.5 mg-kg ™, 2,4-D
Gk 3 2R S OISR (GC) i Al i 7%
BAG BN SR — SRR E . B TR i R
TR SR ATAUHR RS I 285 A it 2t ) 3R i, 38 )
T ZARE W R ARSI A3 BT R R, 1T ELISA HR
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2,4-7 TR (2,4-DB)J5 245 (14 [ /5t 18 RERHEL
ABRAF]),2,4-0 (2,4-D),1-2.3% 3-( ZH i dk)
PI3RR — eEh R £y (EDC) , N—¥8 3L BE 11k
i (Sulfo-NHS) (W [ _Fifg 34 A= AR & A FRA
A ), BSA (4= 1L F 2 1, MW67000) , B3 i 2 11 (O-
VA, MW45000), —F B F A (DMSO ) ,N, N- - FI KL HI
ki (DMF) (1 [ i ot A Rk A BR A ), Bibr

TP ARSI T 1eG) (W A Jb st AZ £ 4k
AEYFARBIRAFD), 3 RTE AR (FCA), 3 LR 5E
LA (FIA ) (Sigma 23 7 7= 5 ) 5 BEIR S 40, R —
SN BRTR AN, TR U, SALEN, ATAETR , AR OR
MUEAUK, BRI , AN, 0 TR  BRR 53 AR 44,
1.2 ##Fnssdt

WL 96 FLER M BEhR AR B 4% (FeiFiE it o
Fi<6 000) , FRL— VR E S8 (5 mL 2.5 mL) 55
SIWIRIRTE 1.5 kg 3708 2 Bk P S (I 1 AR g & 00T
FRE ),

I8 22 436 FE 1 (Beckman DU600) , i bn
{X(TECAN A-5082), = #¥% U 25 0> ML (Beckman A-
VANTITMI-301) , # 3 Fa5 , B iR & 4% , 4007
K- (FTi5r2—) , BEEE S35 (10 mL), 6 21
S SRERR , £ UAK RS WA, Thermo PEARAIL
1.3 K&

1.3.1 AN THURMA BT

KR EDC 3 $EAT T 0 0 A I A i,
RN TR 64, 43l FREL 2,4-DB,
2,4-D £ 120 mg, AR 20 5E AT DT A& 4584F
24 mL 0.05 mol - L™ PB(i pH 11 LA ) ¥, Z 5
1.0 mol - L' HCI 9 1] pH 7.2, /il 120 mg Sulf-NHS, 7,
IHIRET, S # B & 5 min, ITA 180 mg EDC, 75
AMRA], FIREHE 5 ming, Y30 120 mg BSA i3] 18
mL B 2K, HRG LA N SR 1IN EZ BSA ¥
WH (29 1 h), B 4 CREFES I, SO S8 iU , 26 A5
Br4$, Lk 0.15 mol - L NaCl {5 WGENT, 8 h- !, BT
8, HEBHIMNE A BT 2,4-DB 1485k
WSCREIE . KEBATT B HTAS N 2,4-DB-BSA 1% 2,4-
D-BSA {HERPI R, I FH S8 S sl Fr 5
IR ZE G L, A5 BIPE 15 455 LU Y, —20
CHAF. H SRR IR, JE4T A TR &
B, 3L 2,4-DB \2,4-D SAEdU)E, BRE & OVA
NEAREE, #E MY 2,4-DB-OVA 2,4-D-0-
VA, il 77 5 e JEAH A
1.3.2 PHue 5 R S PSR T vk

M8 B2 A 2,4-DB-BSA i), H
TN (D FRE 2,4-DB 20 mg, 7T 20 mL 0.05
mol - L™ PBS 1, U 1 mL #4745 LUAR B, KR4 1000,
500.250.125.62.5.31.25.15.625.7.812 5 pg-mL™ 2%
WRBE A BIBCER A MRS a3 . (2) MR I, i
2,4-DB ¥ FE X WG BE B AR UEWI T 28 0D,y 2,4~
DB, 2HX 2,4-DB S5 KW SIEAL (G RE ODy o ano
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(3) e [FIREASES: , B BSA 20 mg, 75 T 20 mLL 0.05 mol -
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BSA AYLAMNGIER, 152 Ham KR SIEAL A ODyssao
(4)iBHT 5 MBI  BE 10 A5 I UV &5, 4R
75 BSA Y BEXT W IE AR EIIR T ZE ODypsa—BSA Al
HAE Nmax AL A OD s ewro (5)IEINH BSA
FER BT IS FE R &R S A, nIARYE AR
Fb 5 A B V5 T BSA WK E Csr, B IR A
ODyss—BSA FRUEN 2R ka2 A K, TR 4l
BSA AT IR IAE ODyasao (6)FZHRIBEAE A AT Z 1
JECHE A5  2,4-DB XA EIELA TTHR 0Dy 400
@ﬂ‘j : ODmxz,sz:ODmx 134,11}1—%_0])}\:%35\, Hﬂlﬂﬁ”ﬁﬁ[ﬁﬁﬁﬁ XUL
¥ ODywz 4 0e—2,4-DB FRUEMINZE , BIATEC 2,4
DB 7EMRER Th R EE Couvso (7)) BSA J2 2,4-DB )
J R B R BE R, 3 B FE AR B R AR
1.3.3 sh' s

PAFIN THUR PR 2 S, R )R
BfiE 2 R4, R T 2 s g Jeib T akhli e
PBEGPEFIEL A 0.9 mg - B, S J5 A= BER K R
AT B Qe AR R A AR RS, Z a7
5 PhIERGE , oA 0.45 mg- S AR [GA
SEAARF, BRR S E R Rl I 2 JA. fela—Ik
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1 0.1 mol - L™ pH 9.6 AYHk FR £k 2% i iiCHE . it
T B O R 6 B8 I A 9 7 96 FLEE AR I, 100 pl-
L4 CRE M E ,PST YE¥ 3 I HH 1%0VA 150
pL-FL7 BT ,37 CHREFRAEWEE 2 h, HFUER 3 X
(PST, R IA], B0 ) s In A 28 PBST i B 1) & 51
PUMLTE W 100 pg-FL", BRI ML A BIPEXT IR
VAR R B M 25 LR IR L 37 IR 2 h; AL
PBST # &5 000 135 19 £ i % 1gG-HRP 3,100 pL -
FL1,37 CHEE 1 h; S IMASBAR —ZIEWE
37 CWEE 15 min, B4 JIA 2 mol - L™ FYHRIRZ 1E S
I, 50 pL Lo ZEBEHR AN E 45 FL I ODaso {8 o 0L 7
FEHED , e 1Al ELISA R o s d ik ny TRk
JZ B ODuo 24 1.0 245, b H & 5 b ik Jsi e
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PBST ¥ 2,4-D.2,4-D butyl ester.2,4-DB 43 5I| % B
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Figure 1 UA spectrum of artificial immunogen,2,4-DB-BSA

{BEEH)(2,4-DB-BSA 1 2,4-D-BSA )% kW iy
282 nm, 5P 2,4-D AR, X il fE A iz
P I KW ik 282 nm 48 4P i A 484 K 11 BSA
A RIWSCAE 277 nm (Y 58 ARG 22 (510 47 ) i
BRI, PR 5 Je W SO A B s X ARG . PRIk
MBS AR 3 A A o AR B 7 2241
DX 3R R LA 249 46 Ui 12 2 1A AR B D L ) ] B
T, BT LI A 282 nm B WISCE, HER S A L.
1A, A 2,4-DB-BSA \2,4-D-BSA LAY
4G A 1:24 1:20, 5 UK 2,4-DB-OVA (2,4
D-OVA BRI 25 A LA 1:10.1:8,
2.2 HEHIR M

KR ELISA 3505 il £ 2,4-D £ 5o pEdhiik
(Beiiid , N ED A, R F BRSO R 2.1 f5
(PN>2.1)B 2 BB TR S R B EEVE A5 , A
2,4-D-OVA ¥ 43 9% 3.1.5.0.75.0.375 wg-mL™, il
FE L TLREPUIRRANY, % 2,4-DB-BSA [ H 4
PBD 11 PBD2 43412k 1:102 400 i1 1:51 200( [£12) ; 5e

35 - 3 pg mL(2,4-D-0OVA)
3 - 1.5 pg-ml7(2,4-D-OVA)
£25 —A— 0.75 pg-mL'(2,4-D-OVA)
SR - 0.375 pg-mL™(2,4-D-OVA)
g 2 2K 3 pgeml7(2,4-D-OVA, 5%
X g TR 37 , with CK serum)
=
0.5

S

8 16 32 64
2,4-D ZFEREHUARR R EE (x107)
The dilution of polyclonal antibody against 2,4-D(x10?)
2 2,4-D ZFEHMA (% PBD1 HLILIE ) R0/ £k
Figure 1 The titer curve of polyclonal antibody for 2,4-D
(Rabbit PBD1 antiserum )
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2,4-D-BSA 17 2% PD1 1 PD2 43 %Il 1:25 600
1 1:12 800, BEFEELM # =1 1Y) PBD1 Z5afdifa, i —
HARA ELISA [, ik Mo iR TAEH B, 2,4-D-
OVA {5 3 wg-mL?,PBD1 ZHFEH{AK 1:12 800,
2.3 MEHERE R

R 2.2 AT PR PR TAEMREE, DhR
ELISA 7%, W& 2,4-D Z e BEdiiAxt B Arsr
K 2,4-D .2,4-D butyl ester PRSI | I 5 25 LA
TR (D) A YNEEFR ,2,4-D . 2,4-D butyl ester ( 1,
2,4-DB)IR FE 1Y 1g fH (1gC) MR JAEAR , 22 il H A v 31D
P2k (K 3) g S B2k, 16 2,4-D 2,4-D
butyl ester( B 2,4-DB) il 107~10" pg -
mL™ Y B P26 (1) 5 R BE Y 1g (B (1gC) e AH
X, eI T R4 3R, 2, 4-D - 1=13.54 13C+60.09
R?=0.993 9;2,4-D butyl ester:/=13.08 1gC+56.82,R*=
0.9975; ki 2,4-DB:/=13.88 1gC+64.55,R>=0.9939;
Mg BIH R, TFE 3RS 2,4-D.2,4-D butyl ester,
2,4-DB XL B S 0] 509% Fi 20% it e
(ng-mL™) R Lso AT Lo (ARSI BR ) 4351 24 ,2,4-D:179.8
ng-mL™",1.09 ng-mL™";2,4-D butyl ester:3 010.0 ng-
mL™",1.53 ng-mL™"; 290 2,4-DB:89.48 ng-mL™",
0.62 ng-mL™" X 2,4-D I REGER S . 22 5ekE
PRI H & TAEEE TEP SM™ MRS 2,4-D
FAR 2 5R B S S MR 5% T N 2, i — 2
A MBI A 2, 4-D 0 ELISA 328057 6585 2 S

J3ANIE T4 2,4-D ZrapEbiiAaxs JLFh 2,4-D
KRGS SR RE RN (R 1), PSSR R
(CR) i, R P F 405 2,4-DB SRR £ 4 i
3%, CR 4 200.9, &5 F 2,4-D MHiARM S 1, X &
AR 2,4-DB R T 2,4-D 43 FHE M
o S5PPUR 2,4-DB k2= SRk &9, 58 X
SN N, Fod 2, 4% T g 2, 475 S5 TR S 40
2,4-DB-BSA HUiR 38 SR N 55 , i R T4k
HOE BRI SE I, 2,4 ZRURI 5% 2 s EDLIR Y
SRR, TREE Tz A WA H A
2,4-D [ ARE AR (PR P E B A&, Wmi A+
Hizbukm Gl 2 wkEbiia s 2 B 4 40.2,4,5-
T8 SN PR/, 1T RE TR L BRI 0 )
PR S E S T H S PUARMIRAIRE ) i 2 ikt
K5 2, 4-NIR A2 XU N, SRR AT R
2,4-D.2,4-DB ALY, HA5H F 5 AREEAER C 5
T A B SRR T 3 Ak H A | L 2 B 1Y
AnAb, W I i S R B R AR, R U, PR AR
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Figure 3 The standard inhibition curve for 2,4-D,2,4-D buty1 ester

FEAHIE BB 1 45 A4 2~ CH— i 2 -CH(CHy ) -, 22
XIS S RGP HE U RS R o

3 it

ARAFRM S SRR DT AR A ST S o B
TTLIEE . A2 Z 0/ N T E Y, i s
TERZINAE . ~FEHU AR 5 2R B R R4S

B, EREE K S AR

RBUERRF S AW

445 LI R M ST
I 2,4-DB 12,4-D 5

BARE B, RS T S KRR Y, 45
I3 I R A ) S B i T 7 AR AR R TR 5
PEVIRE R FI T o> T L5 ARIE FE /0 2 il o M E S5 RG
£ 2 4 S (MCPA)BEH i i T /@ TR V&
SOm, 1538 FEA A R BB R g 7 R
MCPA Je 15 2] (4 W F 2 0 5 4+ 43 ) 5 3k
BSA A T PR, Zeid sh e -5 0 3 Fh
FHRE 22 FEREPTIAR , 20 BN A S, 45 Rl i e R A
KGRI = A BT IARS f i

VEREH PR 2,4-DB 2, 4-D AN TR, =g
TN, 2R N TR A BOSCR , e T
2,4-D ZTEREPUIAR I AR50 o A SCHE# W et R
[ 7 5 2,4-DB 2,4-D [ HLE . RSk,
PIAT LA DMF By fLUsE e B pH (B2
TN THUFIE A2 S8R - i — A BIE T
YU R ZLRYIDTEIRES 5 — b B B N T4
TR . X B SRR A TR sh
I A PR 22 A0, DA L R M pHL {H Bh %
EHilE 2,4-DB 5 2,4-D & BN A LA b b
SRR, YT LA HLEAT DMF Bhigs LR ldo)s
B UGN THUR I G RCR , AR IUAE 45 T
THH R XRTRE IS T AT AL BRI B

R 12,4-D STREHRGILF 2,4-D SHELHIZE X R R

Table 1 The Cross—reactivity of the polyclonal antibody against 2,4-D analogous compounds

L&Y FR #hithfriX il Hfk B /wg - mL™ The midmost 38 XL %
(Compounds ) (Structure skeleton symbol ) inhibitory con—centration(ls,) cross—reactivity(CR, %)
; Gl 0
2,4-7§(2,4-D) d | 0.179 8 100
C1-{_>~0-CH, C-OH
Cl
2,47 THR(2,4-DB) \ I 0.089 48 200.9
C1—¢_>—0—(CH,);-C—OH
; Cl 0
2,41 THR(2,4-D butyl ester) | 0.301 0 59.7
C1={_>—0—CH; C—0—(CH,)5CH;,
“ ? cH
24— S TR (2,4-D isopropyl ester) CI*Q*O*CHT%*O*CI{I } 0.276 62 65.0
N CH;
2,4- "5 # W (2, 4—dichlorophenol ) 1 03325 54.1
A= FH R ,4—dichloropheno! . .
! cr@mn
X CH; 0
2 1 4 S (MCPA) | 2.166 8.3
Cl— —0—CH;C—OH
Cl 0
N I
2,4,5-14:(2,4,5-T) Cl— —0—CH;C—OH 2.02 8.9
Cl
Cl 0
N s - [
2,4, 5-HfAm(2,4,5-TP) CI*Q*O*CH*C*OH 3.46 5.2
N
cl CH;
N Cl CH, 0
2,4-7 R (Dichlorprop ) 463.7 0.039

|
Cc1—<_>—0—CH-C—OH
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N LHUE, X BAAR TR e 3N, O A7k
T S VA AR X B R AR R 7 A TH AR R Wi 5 I o Ak 2
TN AT AR SR, AT RE & A A8 1
EUBER , S RCRAR IR

TERIFSE IR B, 3 FHAS [R] F A st 5 i 22 e
BEHTAAR S NI 245 0 W1 i A1), 2,4-DB-OVA ) 1]
BT 2,4-D-OVA BRI 2,4-D 7 B0 FI4F 5+
Pk B& 1 2,4-D-OVA it g, R 4 T 2,4-
DB-OVA ffa )i, v UL, A2 swbEbtik G )
TSR AN 52 AR iy | DG B R R 2 T 3 A U
FRYRE I AT AE T WO R aT Ay, SR B
EIRTE 2=y sl DS 0 AN -y Y i R - WL Bl
LI 55 95 10 2 s BERUAR S R Z R 265 0, 4
XTI ARG A 24 731 (2,4-D) WSE 5 N RE T o

TERZ] 0 G NG I At ferh Al i — A
BEURSEH F R e BT CE R ) kA s 2R 2 A
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