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Abstract: The starting material 2—chloro-4,6-diamine-1,3,5-triazine (CAAT ) reacted with 6-aminocaproic acid
(ACS)to create a hapten Mel-ACS, then this hapten was conjugated with bovine serum albumin ( BSA) to form
BSA- ACS - Mel, which was supposed to have a connection arm and would be used as an antigen for the
preparation of monoclonal antibody (mAb) . Antigenic characteristics analysis by HPLC, Western blot and ELISA
proved that the yield of hapten Mel-ACS reached 85.9% and specific monoclonal antibodies against Mel reached
42.9%.The antigen BSA- ACS-Mel had good immunogenicity and can be applied to detect melamine molecule
specifically. This method played a guiding role in the synthesis of other small molecule antigens.
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Fig.1  Synthesis route of melamine
conjugate antigen( BSA-Mel)
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EA 1K 59 AEMEEEA UL K gk RE BSA
YRR AR H o

AT HCEEAS [R] B4 B U7 2R A e I i) S 958
JEE, LAE DL = SR B 4% S BSA IR Oy NG
P . BT Mel 5 BSA TEGSMEAT HLE 5 D S 7 ik
2> B BSA AR, PR i 38 FH A Ui RN g 22 B It 2
&, BEHOK Mel 55 BSA ¥4 4Li% 4245 5] BSA —Mel,
1.2.1.2 il #5001 352 T 19 = SR U P Jst ( BSA -
ACS—Mel)  Z2% 30l & = AU BSA Z (]
A6 RIE TR I B AR PUEL, BAR NG g £
nE 2 oo
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b v 43 ] A5 EE K (R4 DL 43 BH S - DU A% T ACS
&) i A NaOH 0.61g ( 15.2mmol ) . KOH 0.85¢
(15.2mmol) ,Na,CO, 0.81g(7.6mmol) ,NaHCO, 1.29¢
(15.2mmol) 1 K,CO, 1.05g(7.6mmol) P47 155

A = S UM 5 I Mel— ACS 20mg 55T
SR ARUINA N=J2 5T ZBEMV % ( NHS ) 17 mg
(0.148mmol ) A1 1mL — H 5L H i iz ( DME) |, 53 3 3%
i, SRIE A N, N/— 38 2 36 Ak — IV i ( DCC) 31mg
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Fig.2 Synthesis route of melamine conjugate antigen( BSA—ACS—Mel)
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H lh, [AIEFEEAS FIXTRE  ARYE Ao, FO 25 A0 J T 2 75
RHETEG I
2 BHRE4H
21 AR=RERFHE(Mel-ACS) HMEHML

TEG W PU sl (Mel — ACS) 1y i B2 v, 2% 3¢
R AR [F] B9 45 1% 7] NaOH  KOH | Na, CO, |
NaHCO, #11 K,CO, #F47 FbEs, 4558 WA K, CO, iofiEfk
WORFAE, e b3k 85.9% (WL#E 1),

TEF AL e F /B B R BT, X Mel 5 ACS
P 27 A R T o A A5 JBE IR 14 S R T, B W WAL g th
FEAE TR, G 52 N 2 R B R N ST . 452 A Gk
I S M AT T Al A5 Sy BT LA, i K, CO; Al i
AL PERE B B 4 F NaOH . KOH  Na,CO, FI1 NaHCO,,
A B Mel— ACS ) 5 Ak 32 42 3580 3 v T HL At 48 15
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Table 1  Effect of different acid binding agents for the synthesis of melamine haptens
i H NaOH KOH Na, CO, NaHCO, K,CO,
R (C) 185.1 185.4 185.2 185.1 185.5
A (%) 96 96 96 95 95

W5 (1 £ ( mmol ) 0.18 0.21 1.46 248 2.92
Mel-ACS #4L % (% ) 53 6.2 429 72.9 85.9
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Fig.3 Chromatogram of melamine haptens

7E:A:CAAT;B:ACS;C:Mel-ACS ZfifL R ; D : Mel-ACS 4lifb )5 .

i CAAT ACS J 2liAL T Mel— ACS (35 & %)
b, AT LUE H 25 L HT B9 Mel — ACS A 5] T CAAT
(3.15min) Fll ACS, 75 Fi% (4.28min ) A= 5L, X iz 433
a5 B a4k J5 Y Mel- ACS, WLIE 3D, 7= 9 ik —
AT 53 AT
2.2.2 Mel-ACS JiiZE XTaifb)s i Mel— ACS (1
FUEEA T B ASIN S3 AT, A SR AN 4 oo

100
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0 h .
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Fig4 Mass spectrometry of melamine haptens

L Mel-ACS (153730 CoH (N, 0, , 7314t
A 240.26 55467 ) Mel- ACS & RIS S, % E A
— A 240.26 , Ui B i 4355 AL & il Y o
23 =REENERMEEREE

Ao FH = SR UG 45 S5 VE B PT BSA AT S A Sl X
REAY PBS 43315 6185 Y BSA— ACS—Mel \Mel-BSA &%
BSA #£47 ELISA SZ56 , SRR i S A6 1) il A 12 19 - BT
FRUES T /e v, TMB I (75 45 2R A7 BSA- ACS—
Mel il = BRAGUERR SE4h &, ik 2 s
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Table 2 Comparison of melamine conjugate antigens reactivity

_— I i %o .. FFT 1 % et
LR (PBS) Mel Bt (BSA #47)
BSA-ACS-Mel - + +
BSA -Mel - - +
BSA - - +

TE =T A + 7B
[F]Et, Xf BSA— ACS—Mel ,BSA —Mel . BSA #4775
UK FRRE SRR BTN — T, AR A A Y AR
ICEPL R Z 308 — 390, DAB 4, fif Western blot,
LERE S R,
Marker BSA-ACS-Mel BSA-Mel BSA
130kDa

100kDa

K5 =REHASBITT Western blot % 5E 75 B4
Fig.5 Identification of melamine
conjugate antigen by Western blot
7 : Marker §1 70ku {37 B 2517 A BSA,
12,3 UKIEAA RO B YA AT, Ukl 4 TR,

TEARER BSA J5, BB THUESF TR, i 6
PSR 7 AN E T, B R A ELISA
Western blot 5/ =2 )7 EEM %€ o M. Western blot H3,
VKER] PAE H, VKIE 2 13 R R0 = RS P
Fb = IR FUMAB B PR YA W, i 5 UkiE 4 1Y BSA
AL, T B AR S 1 = 2R UK A T LU I e
JEOIT 5 H s vy 8, R = R FU 2 AR B E] BSA |-
VKIE 2 )2 v BH R T UKIE 3, R A R R BT R
F2 07 TP B i T P R T R 24 £ g ELISA Az,
R =R EU R PR — B, PR i S AL P B bR 10 1Y
FHURZ BRIy P, TMB Je 851 U 7 %
ETFENMBRIE SR E2REEBRIS G0 a,
TCZE TR RPN S5 = = R EE BRI E &
WA, P 2L IR I R T 10 = R EUR R B BT
AIRE T TR MBS IR B AR, Mel 207 BB O,
PRI BT B G 14 S N L
24 ZREBEERUEHETE

Ao P WA A = SR AU A I BT st S e /N L, A% 3 Y
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GePEPTRTR L , S0 il #5455 14 BRAN 34 PREAPT, 22—
R FHWTHERE , BSA— ACS—Mel $7¢ 555 FIrAJA T Y H
VEREPUAR AT 6 MR EAT KLY VR VR, SO
42.9% , FPEIFNERLE o 1T BSA—Mel T J5 G5 T 345
PRI ER S BEDC A DU A B 77 126 ) 4 S PR 1) — SR U AL .
PAPARHAS [R5 I S A 30 4 R v RO A I IS it A
JH = 2R U BELBT S 56 A I 2 25 2R N2 3 s

3 RGBT e Sk X H
Table 3 Comparison on immunity

of melamine conjugates antigens

IO & i s el R BRI R (% )
$*}Lﬂ£7<
BSA-ACS-Mel BSA-Mel BSA—ACS—Mel BSA-Mel
IgM 0/4 0/6 0 0
e 6/10 0/28 60 0
it 6/14 0/34 429 0
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e IO, B SO S
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BAT AR AR = (503 85.9% ) , R BT I5t 59 =2 17
JEUPE K i St (AR S P AP SR AE 38 42.9% ) I 5Ly
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