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Abstract: To prepare complete antigen of doxycycline (DC) and obtain mouse polyclonal antiserum with good immunological
characteristics, carboxyl groups were introduced into DC molecules by succinate method in this work. A Complete antigens were prepared by
coupling with carrier proteins using an improved succinic acid method. The coupling effect of complete antigen was identified by UV and
SDS-PAGE. Four BALB/c mouse were immunized with 30 pg artificial antigen, and the antiserum immunological characteristics were
identified by indirect ELISA and indirect competitive ELISA. The results showed that the coupling effect of artificial antigen was good, the titer
of antiserum of all four mouse were higher than 1:12800, the serum of all four mouse had inhibitory effect. The antiserum produced by mouse
number 4 was the best. The inhibitory concentration (ICsq) was 24.75 ng/mL. The cross-reaction rates of OTC, CTC and TC of their homologues
were 3.4%, 3.8% and 3.0%, respectively. The cross-reaction rate with other veterinary drugs and carrier protein was less than 0.3%, and had a
good specificity. This study successfully synthesized DC artificial antigens and prepared DC antiserum with good immunological properties,
which provided a good foundation for the preparation of monoclonal antibody and the establishment of immunology rapid detection method.
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immunosorbent assay, ELISA)AfCE G HTHA
I RGUE R FrmtioR, SRR L GE SRR 1)
PO IR AT SO0 TR V2 B TRl e 2 24 5% B LA
MEAEYE YR (AT B 2k &,
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Fig.1 Molecular structure formula of DC
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1.1.1 35
o 7] % 2 ( Doxycycline, DC) . + & &
(Oxytetracycline, OTC). 4% % (Chlortetracycline,
CTC). VWU¥f & (Tetracycline, TC). ¥ Hivb 2
(Sarafloxacin, SARA). # A% % (Cyromazine, CA)

CRAgRTR T AR I A IR A ED; 1- (3-HE I
PIFE) 3-8k % (EDC). N-FRFEBEIAEE P %
(NHS). 3B EK5E4/Em (FCA). #hRA e
(FIA). ZFIiEEA (BSA). SIIEEE (OVA),
(Sigma A ]; SEHUR AR —$HT (GaMIgG-HRP), (4
EAEY TRARAT)D; Bradford 85 [ E & k77
&, ERZEERAIRAR]D; ELISA Bt AR
(pH 9.6 [#] 0.05 mol/L Bk EhZZK, CBS). Mkl
(pH 7.4 1] 0.01 mol/L BERZERZZMK, PBS). Pkl
(&4 0.05% Tween-20 [¥] PBS ¥, PBST). ik
(B 5%l 95k i) PBST #7023l (TMB R &
FEERRZ MDD IR AIE (2 mol/L 1) HaSO,
D SR RsER =R, KA T &5
DIESSEw R
1.12 &

ME204E 4 H7- K, f8[E Mettler Toledo /A 7 ;
UV-5100H B! 840-0] W53 6 e EETE, 25 Thermo
Fisher A#]; DYY-6C BUHIKAY, JbIHAR—IE
ChemiDoc™ XRS RUEHI K %1%, 3£ E Bio-Rad /A #;
550 ZYPbRAY, 35 Bio-Rad AH].

1.1.3 REHW%

6 JE# SPF 2 BALB/c /N, T4 H ¥ ra I e st
IEFTHRAT, WAliFgS: SCXK (&) 2014-
0007

1.2 7

1.2.1 DC AZIZIEE M

KB RRME N ERR — WA R DC A
THUR, & REgZan® 2 frox. FREC5.0 mg DC 1 3.0
mg BEIREE T/ 4 mL MERE R B+,
120 CREHERIFTING 12 h, F e 2 R ACK e e T
3 DC &Y, A 200 uL N,N-—FIEEHEEZ (DMF)
B A . FREL 5.7 mg EDC F13 mg NHS % T 1 mL
WAIKH, 4 DMF #f#R) DC SusEyaz i@ in
L, W pH N 4 i, EIREOGIEI 1 he 9.4 mg
(1] BSA ¥ T 2 mL pH 7.4 [f] PBS 22, ¥ Lk
iR Zgm N, AT pH A 8 A, EiEHKk
N 4 ho R SRR RS Bt BT, 4 CAAF
NHI PBS fiHEENT 3 d (BRI 3 V0O, BTEE G,
1000 r/min &0 10 min, FFEPER HIER PR
DC-BSA, -20 ‘CM FRfF&H . iR DC-OVA
il #& i b
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Fig.2 The synthetic route of immunogen DC-BSA
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0.15. 0.2+ 0.3, 0.4. 0.5 mg/mL F PBS FifeiiEATHC
i, 3 AHL 20 pL T 96 FLBRH, BEFLINIA 200 pL #
B 1A% G-250 Jetaif, =IRFRE 3~5 min, HEE
FRXAE 595 nm A FIEWOELAE, DL E i sk AL
AR, WG R AAR s bRt e . LAAH R
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FRAE VRN BSA W, FIFEEAM-0] Doy Je e R vt
£ 220~350 nm PEATEE N e TR, 53
HMAREINE, AR AR A W AR IR,
fHPi)E DC-OVA RECER % e F .
1223 SDS-PAGE %5&

ZIRAFSCHR EBR A IAA BN 5%, H
FEN 90V, 7 BSRAAFA N 12%, HEHN 60V, Ff
fINEN 10 uL (DC-BSA 843518 2. 3+ 4 g,
BSA &N S pg), AHESIRERAE 6h, LR
PRt 6 h CRE 2 h #e— IR, B B Ak
BARGHAM, Eidx b DC-BSA #1 BSA 4%t B 2%
FEHIWHBEESUR . AL PUR DC-OVA BB R R % 2 7
RN
123 DC %4uhiFeg4|&-5%5%

P 4 H 6 FRMEN: BALB/c /N, T S BEAd
g, F KB PBS Fikt 4% i DC-BSA, 715
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SRR FCA RS, ISR AMSE, L 200 ul/
H (% DC-BSA 30 pg) MIFIERHEHE N2 miEy
T, = UG, FH FIA A% FCA,
PR 3 o 45 oG 10 d BRI, FH PBS
FiE 100 £, 2000 r/min #0> 10 min, FFRVTHERUML
THEATEH .
12.3.1 DC ZHMiE M E

K HHIA#E ELISA =", Fl CBS K Hi )i
DC-OVA #ift 2 2 pg/mL, &FFL 50 pL G4 T 96 FLE
LM 37 CHEA 2 h, PBST P10 100 pL
B, 37 CHE 1 he B AR IR LMt
IO AR ) 2 hu G Hs B S A, 37 CiFE
15 min, ¥EAREIMAREFRREE 1000 £51) GaMlig
G-HRP, 37 CH¥E 30 min, VeGSO, ik
EE 7 10 min J5 2R Ik B A I FEEEL ODyso nm
{E, 24 ODyso /7S FAFL ODyso nn>2.1 B, F5E N BHE
L.
1232 DC ZHuMiEBUEIE % E

FHAHESE 4 ELISA ., B e i DC-OVA
IR LI, BEFLINN 50 uL AFEREERSE R DC
FRAE SRV 50 wL 28U I 5 B ODaso i BN 1.0 2645
B B R RE ) 2 i, HRE S AR, HAibb
PR 54z ELISA #AE 5 72AH[R . UL B/By NAALFR (L
W B OARE S AN EE T 1 ODaso nm 1, Bo AARE:
WP R FEIN ) ODygso B » LARRIE SR E I XH B N
MEARKR, i thde, SRR, HLE
HAHIRIE (Cso) SRVEE Z T MiERUSE.
1233 DC ZHuMiiEHe % e
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4 OTC. CTC. TC. SARA. CA. BSA. OVA
VERNTEG ), FIF A1 SE 4 BLISA VEIIE 5 5 G+ 4xt
ZHUMIEN ICsoo LA DC ] ICso 5% 351 1Cs 1)
AN X RBIE, A8 MNEFAR, 36
SR,

1.3 #HAEaE

Xt TS HIEHER ] Excel 2003 #E4TALHE (G145 [H]
B A VR T i ) P s e e A = W g 0 W £ A L3 e
Chem Draw Pro 18.0 31744l

2 HERS5D

2.1 DCATHEER

2.1.1 ATHREEREZNZ

3 24 Bradford £ R FEI & R SN & B
WREEFRIUE 2R, FRHE A 26715 59 P i DC-BSA.
4% Pl DC-OVA 18 H i =W L4 A 4.5

mg/mL. 4.1 mg/mL.
0.6
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Fig.3 Standard curve for protein concentration
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Fig.4 UV scanning spectrum of DC-BSA, BSA, DC
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¢, WPGIERH DC Al BSA BRI, B 5 4 DC.
DC-OVA. 1 OVA #4MAHERE, [FFHIER DC
OVA fHEERI) .

051
45T
4.0
351
301
251
20F
1.5
1.0
05

0.0 L
220 240

A450 nm

280 300 320 340
WA /nm
[E5 DC-OVA, OVA, DC ZsMIHEE
Fig.5 UV scanning spectrum of DC-OVA, OVA, DC
2.1.3 SDS-PAGE %%
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260
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Fig.6 SDS-PAGE identification results of DC-BSA
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Fig.7 SDS-PAGE identification results of DC-OVA

KH SDS-PAGE X} N\ THuJs i ridt— %,
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#* 1 3 DC ZHUMIEHMMESER, "TLUEH 4
RGP/ N R Z BUILTE RN A F) 1:12800, Hrpr 4 5
NRIBF] 1:25600, 5B A B S I B B
FIERCR

<1 DC SIMBEBUNMELER
Table 1 The titers of DC antiserum (n=3)

S . . .
PEA sl g 23R 3ELA 450

A
200 1.12 1.92 2.10 2.25
400 0.73 1.27 1.73 1.89
800 0.75 0.69 0.96 1.29
1600 0.57 0.57 0.65 0.98
3200 0.37 0.45 0.48 0.78
6400 0.26 0.21 0.31 0.54
12800 0.13 0.16 0.2 0.35
25600 0.11 0.14 0.17 0.27
=P oA 0.06 0.08 0.08 0.08
222 HEBMERE
09
0.8 y=-0.2922x+0.9072
_0Tr R?=0.9914
o 0.6F
g ost
B04r
§ 03}
02F
0.1}
0.0 1 1 1 1 1 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0

DC ¥ BEXT B
8 4 SR SHUEHNFIEZE
Fig.8 The inhibitive curve of No.4 mouse antiserum
% 2 DC ZHnMiHENETES ELISAMELER
Table 2 Indirect competitive ELISA of DC antiserum (n=3)

’g(j;mg LB 2F0R 3FNR 450
500 0.18 0.27 0.23 0.11
250 0.2 0.31 0.29 0.21
125 0.30 0.35 0.31 0.32
62.50 0.3 0.40 0.42 0.42
31.25 041 0.43 0.54 0.5
15.63 0.53 0.51 0.62 0.55
7.81 0.65 0.60 0.68 0.63
3.90 0.75 0.48 0.82 0.79
1.95 0.80 0.71 0.86 0.87

0 0.82 0.9 1.02 1.05
=8 0.07 0.08 0.08 0.06

2 N DC ZHilLiFa1FE w4 ELISA Wl E 45 53,
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AILAE H A 1) 4 SN T A 1) 2 B s S5 40
R, Hd 4 SR EPUNISERCER E L, HAmih 4k
W 8 fizn, LRt FEA y=-0.2922x+0.9072, R®
90.9914, ICso N 24.75 ng/mL, Z5EFHAHI# 1 DC
Z LIS BURMERLS -
223 MR R

#* 3 N DC ZHMIER RIS e g R, WA H
DC 5H[F #% OTC. CTC. TC fFAEMIINIZ X, 3L
MRMFESHIN 3.4%. 3.8%. 3.0%, HHAMEZ K
BRI RS U RIS /NT 0.3%, BRI 240
M3 BA BRI 1

# 3 DC ZIMIMFES TR R KL
Table 3 The cross-reactivity of DC antiserum with other

compounds
%44 Competimer  ICsy/(ng/mL) R TR H /%

DC 2475 100

OTC 720.50 3.4

CTC 650.56 3.8

TC 820.25 3.0
CA >1.0x10* <03
SARA >1.0x10* <03
BSA >1.0x10* <03
OVA >1.0x10* <03

3 g

3.1 DC JgT/MMrv¥huli, REARE RN,
T AR MR A AR LA = A A N A, 43
BT DC /T80, MBS R A58, AR
KW (GA) %, Ik (EDC) . BEARHIR
AT DCABERRIFEUAE A b S8 GA VAR S
S5y IR R AR B I, R/ N TP R R e R R 0 R R
HEMTRMA G R, 2o R GA VR R P
SR RIFIBUE. &OMPERA EDC T3
B ICso A 44.46 ng/mL, 5 TC. OTC I3 X%
IR 8.87%- 5.86%. X142 A U R
T3 B T B4 1Cso N 126.5 ng/mL, 5 TC. OTC 7f
TERRAE SR N, USRS A FF g . AN
I6 8 VORI BE AR AR DC HEAT NG 5l N R I I
M, ARG RHNGE EDC EA A THE, 8t 5
/N ITSRZ P 1Cso N 24.75 ng/mL, 5 OTC.CTC.
TC ARSI X, FELRT AWFFY, HAausr: fgy
SEPEREGE, T A A AR A ] % 1 B R
e Z il s 10 (5820w, Bt AASRII SR R
M, R AT R S LA

3.2 AR BSA 18 DC fuEhiisia®ir,
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OVA fENtHREAEN, BSA 7 FHEARKE
liE s s, HEARG ISR, AR T POz
(3T, [FIRF BSA 701 BRI ERELD, AT—EfE
FE_EW DT RBUAR 4. OVA Fl BSA 7E45H E7F
TERRZES, ARG RR, 1ERUENE AR
PESCIGH, TR G BRI B B 1= AR IR S 25
FRTRERF I = AR AN RS2

33 ANLHUEERZ G, 8RR 2ok
TR % e, EANAH (UV). 24N R, #
WESEHRERY (PC-NMR). SDS-PAGE #ERHLik .
BC-NMR A0 IR ] ARt N THUR Ak 4 4 K
FEPGEAT T, (BEAEEBL Mg S, AR
7M. UV F1 SDS-PAGE ##% H kv B HERFPEAS I i
&, EERERER. ARG UV iEH1 SDS-PAGE #t
JRE HIKIENID S5 5 DC N PRI R T, (HH0 1
PR RIE TR e MR 25, IRIERETS 42 DC ¢
SRS TR .

3.4 ARPREG R FH B R B VA AN SOk i — 0 i i 3
A DC N THUR, Al 1 SRIE 2 PUILTE R ik
F1:12800, HH 4 S/NREZHUMITEBURMERL, 1Cs
N 24.75 ng/mL, 5 OTC. CTC. TC FEEMIIAE X
N, A SRRBIRT N 3.4% 3.8% 3.0%, HHAth
Y] SR A SUR BRI /N T 0.3%, BUS AN
e RAF, A DC ST FEPUIR 4 S L fais 2
A 7 ST B e T R FERE.
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