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Preparation of the monoclonal antibody against Ciprofloxacin

JIA Jie-zhi' ,CHEN Xiao-dan®,LEI Jie' ,ZHANG Zhi-ying'
(1 College of Animal Science and Technology s Northwest A& F University ,Yangling s Shaanxi 712100, China

2 Zhuhai Yingping Biotechnology Limited Company » Zhuhai,Guangdong 519000, China)

Abstract: [Objective] The study was conducted to generate monoclonal antibodies against Ciprofloxa-
cin (CPFX) and to identify its immunological traits for the detection of CPFX residue in livestock prod-
ucts. [Method) The CPFX was conjugated to carrier protein BSA and OVA by EDC to obtain immunogen
and coating antigen. The ultraviolet scanning and SDS-PAGE were used to identify CPFX artificial antigen.
Then BALB/c mice were immunized with CPFX-BSA. The hybridoma lines that secrete monoclonal anti-
body against CPFX (CPFX mAb) were established through cell fusion. CPFX mAb was generated by indu-
cing ascites in mice. The immunological characteristics such as Karyotype, titer, sensitivity and specificity of
the mAb were characterized. [Result] The ultraviolet scanning and SDS-PAGE showed that CPFX artificial
antigen was synthesized successfully. Five BALB/c mice indirect ELISA titer against CPFX were all above
1:10° and the IC;, of No. 4 mice was the lowest (17. 21 pg/L). One hybridoma cell line of 3D2 was
screened for specificity to CPFX after cell fusing. The indirect ELISA titer of the mAb was 1 : (1.28X10%)
in supernatant,1 : (1.6 X 10°) in ascites. The mAb of 3D2 showed high sensitivity with an IC;, of 9. 95
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1g/L to CPFX. The rate of cross reaction to Enrofloxacin could reach 128. 39%. There were low reactions

to other fluoroquinolones antibiotics. [Conclusion) The high-titer, sensitive and specific CPFX mAb has

been generated, which laid a solid foundation for the detection of CPFX residue.

Key words; Ciprofloxacin; monoclonal antibody; ELISA ;hybridoma
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1.1.1 4 # CPFX,4liiF >99. 0%, Sigma /=
i BV R A AR R VARV B ORR A
B2 VD PLVD AR E B0 A o B 2 A SR T 4R
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F A E N 90 R 5E2AE R (CFA) (3R RO 58 2 4k
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1.3.1 ATHBRGESR SHICEKL6 M L, R
FHBR W B B RV B 3 i R Bl S
BSA FI OVA -l 25 00 2 JE 8 15, & i T A0 41
Jit CPFX-BSA Ffif gk ¥t Jii CPFX-OVA, ¥ & i
N LHUFEAE 200~400 nm 2 AP 71, 46 00 1
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1.3.2 AT#HRRHEE DUV EE., /] PBSIH
il CPFX I BSA 5 i ¥ W » M — 7€ 5 1) CPFX-BSA
7T PBS, ] Braford v AR 1 5 A9 o 5tk 32 4l
IG5 RV B T CPEX-BSA ¥ rf BSA 4 3 1 vk J
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JRE) 6~ 8 JA I MM BALB/c /NEL 5 H. T E
CPFX-BSA % /i (0. 3 mL/H), #| & K 100
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CEA R G FLAL DY s o M K 6 I 4 o B2 R EE 55
58 f P HIJC W PBS #i B: CPFX-BSA, 54 & IFA IR
AR B b 2 L s 5Kk,
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o B TR I I LR R A L BELT ELTSA 2546 I H:
TR AN e B Ak A v L 5 e A A /N U
T4 Al .
1.4.3 mpasks AMMERHSHT 3 d, ] RPMI-1640
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1L 375 5K /0N BRUBE S5 B0FE il T R B4 20 70 6 W RS R
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1255 4 ELISA i 18 FH P 2% 22 988 40 M A 6 48 58 BH 2k
PR A A K B4 40 R FL T A 20 B B &
24 FLANMRE TR T KRR IR L5 d A2 AT R T R
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B E 1 hsEEALANA 100 pL TMB (58 . 28 i 52 B
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CPFX 1y 1 il R = X 8 41 OD. /X 41
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DI [A] 5 4 He B CPFX A9 % 0 008 o # Ak
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P g 3m k30 . LB W ELTSA 3 23 510 52 Bk v &
WHi Vb B R R B E AR &R 1C, H. L
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SN R EE T A R UL 1, 1 AT, BSA
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2.2 INREEERERNE IC, HNE
INERZ SRR BT ] 422 ELISA 204 52 45 5% I
F 1, hFE L ATA, ey 5 HUNER £ 5 B i
HRMIERN T 1 10° 47 BERRE L. /DR
CPFX Z vifshifhxt CPFX (4 th <k W 1d 3.
K3 AL, 5 HUN B 2 g BE DT AA I 7 X CPFX 1y
A0 HAE R A o il 2 B E R Ay Ry =
—29.436x+ 84,344, R* = 0. 953 6; y=—28. 6872+
86.362,R*=0.974 3;y=—234.108x+96. 069, R* =
0.921 7;y= —31. 2222+ 88. 594, R* = 0. 981 3; y=
Z ATALICPEXESA 09 SDS PAGE % —33. 1832191, 078, R* =0. 941, R4 7 v th £& 11 )9
1. Marker; 2. CPFX-BSA;3. BSA
Fig. 2 Identification of CPFX-BSA JrRRVEST R R B R I 1Cs o 2234 S/ R
conjugation by SDS-PAGE 1y 1C, Fefik . 2 17. 21 Hg/La PR I 5 326 425 100375 25 B =
H IG5k iy 4 5/ AR MLl
% 1 CPFX pAb RyjE# ELISA % #
Table 1 Measurement titer of CPFX pAb by indirect ELISA
N LR BEAE 4L Diluted multiple of pAb R A =
s ) . NC BC
No. 1:(1X10%) 1:(2X10%) 13 (4X10%) 1:(8X10%) 1:(1.6X10%) 1:(3.2X10%) 1:(6.4X10%) 1:(1.28X10%)
1 1. 868 1.784 1.676 1.418 1.233 0.775 0. 504 0. 388 0.175 0.058
2 1. 893 1. 749 1. 670 1. 441 1. 244 0. 853 0.621 0. 396 0.170 0.069
3 1. 864 1.701 1.519 1. 244 0. 906 0.671 0.411 0. 368 0.180 0.079
4 2.094 1. 987 1. 893 1.778 1.599 1.474 1.236 0. 954 0.169 0.068
) 1.917 1. 580 1. 397 1. 135 0. 829 0.572 0.393 0. 389 0.181 0.089
100 J=—31.2225+88.594 FAE I3 J5 R T 2 58 968 At R ke o3 W O AR RN B E
5 5] 2.4 CPFX mAb B4 ML=
g | 2.4.1 Zmmmieny etk E 54 SP2/0 A
£2° Mo €Ky 68 2% JRANHIZE (0K 40 2% 4550 40
e Motk 3D2 Ye (PR 2 2% 96 (). 2 T 2 A
£ 20 H S € A 45 2 S0 0L 0 R4 4T 3D2 190
a . . . Y SN A S SP2/0 4 M ml G A Y H R A Rt
03 "logp:‘CSPF;‘)O 2=t RERM G B 2 i i 4 22 b g gk
K 3 CPFX ZFrkEduikxt CPEX Y3 iih £
o LB/ 0.2 BAR A3 BANEG
A B/NRG 0.5 BUNEG- - - Linear(4 5/NED
Fig. 3 Inhibitory curves of CPFX pAb against
CPFX by blocking ELISA
—¢—. No. 1 mouse; —J—. No. 2 mouse; — A —. No. 3 mouse;
—x —. No. 4 mouse; —O—. No. 5 mouse;- - -. Liner(No. 4 mouse)
2.3 RS AR A B o R PR 2 35 76 40 AR Y 0 I

ARSI 6~7 d AT sE B LU I
A 0 A R0 8300, FHIE AR 1200, 1 ) 3%
ELISA Fla]#% 35 4+ ELISA #E47 i 1% - 16 BORH w5
AR e B 2 A FLBEAT e R L 285 3 AT IR
Mo REve B Al B AT ) 1 Bk AR FRE 4 WA 4y 5 M BT
KB 2 SR AL Bk L i 4 0y 3D2. & Z AL R AT

B 4 s ani 3D2 1 Y R AR B (400 X)
Fig. 4 Quantity of chromatosome of hybridoma(400X)
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LA 3w iR - 4 85 3% 13 A K B R o
PEEFENT 1 ¢ (1.28X105)FI1 ¢ (1.6X10%),
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2.4.3 #AEME  WE 5 iR, 3D2 mAb by PR e K EEH., B CPEX Bib2#450 . 78

Pl 2 0y Lk Inl )3 7 B y = — 32, 733x +
82.657(R*=0. 982 8), R 4 [l 4 7 # i1 & i 3D2
mAb X CPFX # 1Cs, g 9. 95 pg/L, £ W] CPFX
mAb X CPFX HA # i 18Uk

[ y=—32.733x+82.657
& 8Of 2_
5] R=0.9828
= L
3
o\\° g 60}
e T
E.2 40
8= L *
£
g 20f
s 1
0 1 1 1 1 J
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lg p (CPFX)

Bl 5 CPFX mAb X} CPFX sk i1 46 )

Fig.5 Test of sensitivity the CPFX mAb against CPFX
2,44 HFFpmamlZ 3D2 JE K BT S v I E 45
KW 2, hE 2 05, CPFX mAb X} CPFX iy
ICs0 4 9. 95 pg/L. Ui ] CPFX 5 H mAb &4 57 %
s, T CPEX 2 Bk v 2 i A ™
Pt A AR R B BT L= AR 1 mAD X R
b A B0 I 58 SR, A 5 H At W) R Y e A B IS
oAk R 28 O AR IE B3R5 B B pT X CPEX
A AR 5 AR S

% 2 CPFX mAb EEEMEAREERN
TXRME
Table 2 Cross reactivity of ciprofloxacin McAb for

fluoroquinolones antibiotics

N . . X &K/
L e %2 . L, RRREE/A
. 1C50/(pg « L7 Consensual
Fluoroquinolones .
reaction
HmRANY R
Ciprofloxacin 9.95 100
mhydrochloride
Wi & Norfloxacin 319 3.12
i1 B Enrofloxacin 7.75 128. 39
Yo hrvb B Sarafloxacin 147 6.77
e BT Levofloxacin 1 805 0.55
5 % 4 v B
TR R D 2 305 3. 26
Pefloxacin mesylate
AT & Ofloxacin 236 4.22

3 i i

3.1 AIHMERMARK

CPFX 4> T3 & Ci Hig FN, O, « HCL, A %t
Sy F i 367. 80, J& TN TR PR A BN H
A P RE AT AR A A T5E e
B, A BE AR e M . MR YIS Landsteiner @157 1 /)
OF F BRI U AE BT R G 3 Ak JE N
AN T A BT AT DR R R 5 Ak 2 R AT B 5 4T 5 T B2

N 58 4 Pu )i A i, A3 56 R H EDC 2, 0%
CPFX 3 fii LR E A 5 81k &E 11 BSA f
OVA LB a3 mut, A T AT e, &
IS Z T IR EDC 24 58 AP, & X AR
EDC 3 BEORTIE ™ A= 19 3% #2407 K BN &, X HE R A AL
b G M B A 0 7 AR B AR T AR A 7 R R
A 5638 5 8 A4 3 B SDS-PAGE 6 1ll 3iF B , CF-
PX-BSA e P s il £ LTy . Jo M 0 1 4 A5 1
mAb K I 2% FEARUE B T T AT R A I A
3.2 PR A B Y 0% 1

W B B bk 2 4n i 5 A R R R Y R A
JHL SR A7 240 J6 il i 3 Rl A R B AIL Y 5 R 2
JIE0 0 OGR4 L A 1 o A A R R AN L =2 T O A R
9 200 0 =2 T A s DA B — e SRl A R A0 .
IR A0 5 G A e G O T A 3SR A L. A
XSO AN A, A 2% 38 96 A0 M BE A AR Rk HAT B
Fr I AP AE G DT RS 2% 58 980 40 B 43 8 ok . T 3 9
I v A K e 5 TR A0 L A D B A T E R
PERA T BT A A A . R L, 0 20X BH P L R AT O
Vo AP 2% 529 40 A 1 7 5 e TR S B O B Y L
TEAF AT L B AR o3 I e % TR R B AR, 25 5 T B
P 2% 52 96 240 1R 5 O 16 A5 5 W, 2% B R A0 A K
AT BE 25 5| B P 2 22 TR A B I FE T A 40 o 0 3
B[R] AT IR e R Tk A& 5 58 12 Rl ATh
B o O T — A LA PR TR AR Ok SR AR it
55 2R [ 4% ELISA Jy i, il CPFX-OVA i # i}
P A et P20 T 6 1 FL A A A T R 4
F% B X FERE NS R A] fE s AR IE BT A R PR SE SR 2
CPFX ¥ M 45 & ry bk, 1 dE BSA BT 7= A= 19 41
o AN AR BT 24 FL AR R 77 06 i 45 649 BH 1
REEAT Y38, T LR Ao bl T e B AR D AR KOR
% 45 Ji AL s P B P A 1 5 2 [T e SO B
P B ) FLEAT 0 5 B L o B A B ] R TAE K
GG IR ET AR L AR, N
TR T A5 B S A A ) B 0 R

AR 32050 38 I 20 L G B R L AR AR T 1 Bk R
B U RE T 04 43 W R E TR 1Y 2% 28 0 A I bR L 28
Z WAL HRAE 5 B I, 24 398 40 M 43 W P AR AR E
CPFX mAb (1% B 2y il 25 Ay fo 28 2 6 I I8 9 10 B 24
Y% BR T AH C 7= b (0 T A B8 T AR Sl

)
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