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Synthesis of Ceftiofur Artificial Bovine Serum Albumin Antigen and Its

Identification by Atomic Force Microscope

ZHANG Chong WANG Jian-hua~  WANG Cong-zhou
( Bioengineering College of Chongging University Chongging 400044  China)

Abstract: The ceftiofur artificial antigen was synthesized by conjugating ceftiofur to BSA with n—
hydroxysuccinimide and N N-dicyclohexyl carbodiimide. The synthesis product was characterized by
the traditional sodium lauryl sulfate-polyacrylamide gel electrophoresis( SDS — PAGE) and electros—
pray ionization mass spectrometric( ESI MS) method. The result showed that the ceftiofur artificial
bovine serum albumin antigen was succesfully prepared and the binary complex ratio of ceftiofur to
BSA was about 8. Herein atomic force microscope( AFM) was firstly used to characterize the ceftio—
fur artificial antigen.
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1
1.1
(98% ) ( BSA) . (DCC) | 1- 33-
) - (EDC) . N- ( NHS) . 16- ( MHA)
Sigma Aldrich Chemical ; R250( Sigma ) ( PBS Merck ) 140
mmol/L NaCl 3 mmol/L KCI pH 7.4; ( Merck) ; ( 18.2 MQ Millipore
) o
35 mm ( 14 000 ) KQ-50DB
( ) GS-800 Calibrated Densitometer ( )
DYCZ28A N ( ) Flexi — Dry ( FTS )
Finnigan LCQ""*** ( Finnigan ) ( CSPM 5000 SPM); 1.6
wm ; Si; N, ( 250 kHz) .
1.2 ( CEF — BSA)
31.5 mg. NHS 16.9 mg. DCC 45.0 mg 3 mL
8 h 5 mL PBS A; BSA 50 mg
5 mL PBS B, 4 C B 20 min 1 mL A 5h
0~4 C 30 min PBS( pH 7. 4) 3d 24 h 1
-20 C CEF -BSA 4 C o 1.
H 1\—'<\ u
o
NHS
L . ]\)\
NH
0(‘11 0
+ BSA —
n
1 CEF - BSA
Fig. 1  Steps in preparation of CEF — BSA
1.3
1.3.1 CEF -BSA ( SDS - PAGE) 5% ~ 15%
BSA  CEF -BSA 8 pg o 80V
120 V o 20% 0.5h
R250 2 h o - - (1:2:7) o GS-
800 Calibrated Densitometer Quantity One
1.3.2 AFM PBS
I pmx1 pm 2.0 Hz. AFM AFM Ima-
ger 4. 60 0
( 5) Piranha ( 3:1 H,S0, -

H,0,) 30 min . 1 mL  MHA 24 h
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MHA N - MHA 2 g/l
NHS 2 ¢/L EDC PBS 1h o 4 °C MHA 10 mg/L
CEF - BSA PBS 12 h. BSA CEF - BSA
4 C o
1.3.3 ( ESI)
4 500 V (N,) 4.0 L/min (N,) 5.0 L/min 180 C
m/z 50 ~3 000 5 plL/min,
BSA. ( 1:1) o
2
2.1
CEF - BSA 47.2 mg. (81.5 mg) 57.9%
7-8
2.2 CEF-BSA BSA  SDS - PAGE W Mk BSA - cERBSA
CEF - BSA BSA SDS - PAGE 2 CEF - 170 | —
BSA BSA CEF - 130 | A—
BSA BSA o 100 | S—
BSA 0 | -
CEF - BSA .2 CEF - BSA 55— -
70 ku BSA 40 —
66 ku BSA 8. .
2 3 25 -
BSA  CEF - BSA ( 15 —
3) 66 431 70 471, 0 A
524 BSA 507 BSA
8(70 471 ~66 431/507 =8) , CEF - 2 CEF-BSA BSA
9 SDS - PAGE
BSA (5~20) Fig. 2 SDS - PAGE electrophoresis of
BSA and CEF - BSA
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D , l .| T T T T
1000 1500 2000 2 500 3000 800 1200 1 600 2 000 2400
ms z m/z
3 BSA(A) CEF-BSA (B)
Fig.3 Multiply charged ESI — MS chromatograms of BSA(A)and CEF — BSA(B)
2.4 BSA CEF -BSA N (Sq) .
AFM BSA CEF - BSA
(Sq) 1.87 nm  1.46 nm.
BSA CEF - BSA AFM ( 4 ~5)

1 000. 00 nm x1 000. 00 nm.
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4 BSA(A) CEF - BSA(B)
Fig. 4 2D features of BSA(A) and CEF - BSA(B)
BSA  CEF - BSA ( 5) (
MHA ) 11.40 nm  12.59 nm o N
BSA CEF  BSA

100070

5 BSA(A) CEF - BSA(B)
Fig. 5 3D features of BSA(A)and CEF - BSA(B)
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