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W E: AHMIEAAH T (Clenbuterol, CBL)E 4% Juik(scFv)R A AR, FHN LA XKMATH F49%kiL. v, pCANTABSE-
CBL Az A A, ¥ 3 CBL #) scFv A B, 5 pPICZoA HR T, KRBV EHF 4 pPICZaA-scFv AR Y 3% scFv A

ifaﬁéﬁ 6 AN RBA(6xHis)H &, %iwi pBV220 % 4%, %Msk}%ﬁm DHSal, [EM 5% ¥ 286304 PCR % 2 5 it

TEYAMHAFFIMNE., THAHZREFFRAEMEHIIR, i@ 1E SDS-PAGE #= Western blotting #F %% . R
}t% ELISA # & 40 $ 48 FAR GG IR B A% . SR AP\ U pBV220-scFv A EA R K, 5RA 6 F K%
99.8%. FLLE G 5 F &AL 37 kD, HBALI His A5 £ 5 SRS F R 5 5T 4% B 49 CBL &4 1474, 1Cs,
{4 4.55 ng/mL. XA ERMRAMET EHMAK pBV220-scFv F FI T A& KMATH b 49 %3k, Hit—F 347 CBL
SRR e AN E R T — R e ek,
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Abstract: To construct the recombinant vector pBV220-scFv and express anti-clenbuterol (CBL) scFv antibody in Escherichia coli,
we amplified the scFv gene using plasmid pCANTABSE-CBL as a template, recombined it with pPICZaA, then amplified the
scFv-His-tag gene from plasmid pPICZaA-scFv and linked it with expression plasmid pBV220. We identified the recombinant
plasmid by restrictive enzyme digestion, PCR amplification and sequence analysis. Finally, we transformed the recombinant vector
into E. coli DH5a that was temperature-induced and expressed recombinant protein. We identified the recombinant protein by
SDS-PAGE, Western blotting and indirect competitive ELISA .The results show that recombinant plasmid pBV220-scFv contained
the inserted fragment with highest homology about 99.8%. The expression of scFv induced by temperature show 37 kD Mw and
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anti-His-tag mAb recognized-activity by SDS-PAGE and Western blotting respectively, and could competitively combine with CBL,

the ICsq is 4.55 ng/mL. The recombinant plasmid pBV220-scFv is constructed and expresses the scFv gene of CBL in E. coli

successfully. This study suggests the corresponding immunoassay methods could be set up by the recombinant scFv.

Keywords: clenbuterol (CBL), recombinant scFv, prokaryotic expression

FEAE 4 # (Clenbuterol, CBL)J&:—Fh2%FH 1 5h%)
K, 4 K", CBL @it & ¥rsEal kAN
W, EREY . BRSPSk Mg
THSRAEAE LB R B h BRI A il .
B ) L A B & R, A B AT RS Y
Wi .

G2 S BT A Sy —Fh e dE i R I vk, B
SIMTPGE . REGE A, HATAE CBL (P As I
Z RNV 2T E e SR TR A R 1Yz
FA PR3k 3545 FLAT 2 A v R S v B B R R R
AIfE, TR BT DL o TR 0 R R R Rk,
AR AR, AL S B i

pBV220 J&—F Al s % Rk K, HAT PL 3
BT, &R E S E A, AR
Shine-Dalgarno (SD)F¥ %1 1 £ 5w i 5 LA S AT =5 5K
TR MR RS0 5 ) A 5T A R TR R
SEER T B HAR pBV220-scFv A 1 K HAE KA
BRI, NPE— S CBL S 1 e i 42
HET —Fh RSP CBL H SR HUAR A B 1 A%

1 #H

1.1 FREFNE R

PPICZ oA AR ZR ) M H B 24 2 9 JHE 2 il
E. coli DHS ol bR FI A 24K pBV220 R )M ZE X 4
B B s 2 Il B . pCANTABSE-CBL b [ JBRL (5
CBL scFv B AR ZE M
1.2 EEFEZEIXF

PN Y EcoR 1. Xba I. BamH I il T4 DNA %4
liff & Primer Star > TaKaRa 2\ &]77 i, B AR SR U
R Oxoid A H]j™ i, Z NHE B % . Zeocin 4T
M EAFE IR A ], T His FRe8 B sk 7
MAEFEA T, BRG] 0 F Lo B4 TR
BIRAF, BRI LB M %5 1 ri e Ede .

2 hik

2.1 PCR 3|489i&it
PCR 5|#H BV T A E AR BRA Al E .

SIS IR
PSH1(Back)(5'-3"): GCCGAATTCATGGCCCAG
GTCAAACT (T 414 EcoR 1 FYILA);
PSH2(For)(5’-3"): CTCTAGATACTTGTCATCGT
CATCCCGTTTTATTTCCAGC (NI h Xba I i iz
M);

PSH3(For)(5-3"): CGCGGATCCCAAATGGCAT
TCTGAC (T %14k f BamH 1 BFYI 45)

2.2 pBV220-scFv By zE

B 4 AR pPICZaA-scFv., UL kL
pCANTABSE-CBL & # #iz , LA PSHI1(Back) .
PSH2(For) i5 14, PCR #1344t CBL scFv 2K B .
RARZ A 50 pL, RWAPER: 94°C 2544 5 min;
94°C, 30 s, 60°C, 30 s, 72°C, 80 s, 34 MR, 72°C
fifl 10 min, 489 28 S REAHHEE R H Dk S 35 2 [RT i
glifk. FRTHM scFv i Bz & pPICZaA 4 EcoR 1
Ml Xba 1 AWHFY) G R # TOP10, L&
Zeocin (25 mg/mL)fY LB Ilk#h V-4 i i 20 ve b, 2
S RL DNA, PCR. W1 %@ . AR5 DLE 41 ik
pPICZaA -scFv J#iti, Ll PSHI1(Back). PSH3(For)
J51%), PCR ¥1 scFv-His 3L BE. [ NiAR RN
50 pL, SO &R 94°C 28 1E 5 min; 94°C, 30 s,
68.5°C, 30's, 72°C, 80 s; 34 MFFR, 72°C #E{H 10 min,
JITAS 7 ) 25 B A O e v Dk S e I I i i, 3R A%
i) scFv-His F Bt & pBV220 £¢ EcoR 1 I BamH I
XU VI J5 % 32 Ak K AT & DHSa, Tk (100
ug/mL Amp)fii vk B4 o, $LEUTRE DNA, PCR,
i) %, T
23 #HUCBLSCFVHIRIERETE
2.3.1 #i CBL sCFv 9%

PRICBH M T, BEFPF 5 mL & Amp B LB 1555
Berp, 30°C, 250 r/min B SR R AR 10% 094
FhEFE4E S 25 M1 LB 1, 30°C, 250 r/min, 535 %
Agoo N 0.7~0.8 I, 42°C i 5551k 6 h,

2.3.2 1 CBL scFv #9 4 &

(1) SDS-PAGE %7 : &M/ F ripEiiFE4s

%, R SDS-PAGE # [1HL Ik XF 21K/ scFv #E47
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(2) Western blotting %55 $4 FE /1 o EHRAE TS
™, R Western blotting %} 1k (1) scFv #4755 .

(3) ELISA %: Ll CBL-OVA WAl #iHils, %
FHIE4% 55 4 ELISA %} scFv BIPLRZEA 16 Ph kA 1 %
£, CBL AR Sl R 513 M : 0 ng/mL ., 0.01 ng/mL .
0.1 ng/mL. 1 ng/mL. 10 ng/mL. 100 ng/mL. 1000
ng/mL. HX 50 pL CBL ¥ WOI0 343 4% 4 i B b
Be b, IMAZERFRA] PBS i 4 F Y scFv, R4,
37°C #iLH 60 min, JRELEH)E, FEEfLhwiAk, 1
PBST % 4 ¥R, MIA 100 uL A PBS1: 30 000 i F¢
Y P His BATEEPUIE, 37°C 16 F 30 min. JR B 45
5, IR, FIPBST ¥R 4 UK, MIA 100 pL
JH PBS 1: 20 000 # B (4 E- 41 Bl-1gG Bik, 37°C I E
30 min, WE LG, FLFLPWIA. TMB B, il
ﬁg A450{Eo

3 R

3.1 pBV220-scFv By EE
3.1.1 CBL-sCFv HAH9# 185 & 4 # £ pPICZa
A-scFv 974

IS A scFv R ) pCANTABSE-CBL Jfiki ly
MR, PCR P H155125 759 bp 09 H B9 R B, It
KNG HUBIARSF . X E AR IET Y] . PCR %556,
A LI Y, £ EcoR I 8 Xba I BAMEY] 51 W, 4279 bp
) DNA h B, K/N5#UK pPICZaA(3593 bp)Fil
scFv 1 BL(759 bp)Z FIAHATF. T4 EcoR 1 Al Xba I
MY IE, 138K/ 750 bp il 3593 bp
i) DNA R B, 53905 scFv B BOfl pPICZoA “H 28 F
BER/MHFF . [FRE, DUZEH AR AT PCR
Pri WA F| T4 750 bp A DNA B
3.1.2  scFv-His H A #9415 & 4] # (£ pBV220-
scFv g9

D) 2H JF ki pPICZoA-scFv AR, PCR 91443
#] 921 bp #) DNA Jr B, K/IN5 scFv Fl His JE[H A
B Z FAHAT . XTE4 kL pBV220-scFv HE1 Y]
PCR %45, AILIFEH, 4 EcoR 18; BamH I Hli] 5
W 4587 bp B9 DNA H B, K/h5H# ik
pBV220(3666 bp)Fl scFv-His } B (921 bp)Z FIA4F.
1% EcoR I Al BamH I XA V) I, & 2] T WK/
241°4 1000 bp 1 3666 bp ) DNA F B, 4% scFv-
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His A BtAll pBV220 B 48 A BEK/MHAF . TRIRE, DA
AR R T PCR §74%, d75%] T 1000 bp
) DNA F Bt XHfi AR Wb f e 45, 45 1 2% i
Zh B I e A0 B [RIEE IS 99.8%

M 1

bp MI1 2 3 4 5 6 M2

4631
2322
750 bp
750 bp

1 PCR 18 scFv R R R E4H KL pPICZaA-scFv HY
KE
Fig. 1 Amplification of scFv gene and identification of
recombinant vector pPICZaA-scFv

(A) M: DL2000 maker; 1: PCR products of scFv

(B) M1: A-Hind III DNA marker; 1: pPICZaA-scFv; 2: pPICZaA-
scFv/EcoR I; 3: pPICZaA-scFv/Xba I; 4: pPICZaA-scFv/ECOR
I+Xba I; 5: scFv/EcoR I+Xba I; 6: PCR production of scFv; M2:
DL2000 marker

MI'T 2 3 4 56 M2

bp

4631 —
2322 —

1000 bp

2 PCR 48 scFv-His FrEx R B4R BT pBV220-scFv £
Fig. 2 Amplification of scFv-His gene and identification of
recombinant vector pBV220-scFv

(A) M: DL2000 maker; 1: PCR product of scFv-His

(B) MI: A-Hind III DNA marker; 1: pBV220-scFv; 2: pBV220-
scFv/EcCOR I, 3: pBV220-scFv/BamH I, 4: pBV220-scFv/EcCOR
I+BamH I; 5: scFv-His/EcOR [+BamH I; 6: PCR production of
scFv-His; M2: DL2000 marker

3.2 HiCBLscFvHEIRIZELE
3.2.1 SDS-PAGE #/Western blotting 4 &
SDS-PAGE HLUKZ5 S i m ik =W A7 — 45 AH
XHorF iR 37 kD MR I, 40 IR R E
[ 16.1%. Western blotting 43 #2¢BH,i% 455 n] 5 il
Pt His P2 BP0 R AR 045 & RO (LA 3).
3.2.2 ELISA X4
Pl CBL-OVA A 9 #t e, R HH W) 3 5% 4
ELISA 3% scFv BIHTIRE 4SS & 16 PE 1 748 % . L CBL
W BE Sy Al AR bR, A0 S Sy G0 AR AR (I T =A
A/Anax X 100%), Fi Logistic PUZHoxt$ 7 FE1% i
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M2k, 155 1Cso fl, DA 1Cso 1B S ML 4T I 45 5
Tk G5RFEI, FIRAYBABEDUA AT B 2 CBL 32
e, 1Cso 1E4 4.55 ng/mL(WLIE 4), XEH scFv
BARF R PURSS S, AT CBL AR,

kD .

~n

43

31
scFv

|

3 1 CBL scFv HJ SDS-PAGE(A)#1 Western
blotting(B) ##T¥E
Fig. 3 SDS-PAGE (A) and Western blotting (B) analysis of
CBL-scFv expression
1: induced E. coli strain of pBV220-scFv; 2: induced E. coli strain
of pBV220; M: molecular weight marker; the arrow indicated the
scfv protein
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4 %7 CBL scFv By )& g2

Inhibition curve of anti-CBL scFv by competitive
ELISA

Fig. 4

4 3t

AHWFFELL E. coli DHSoff M 15, K AR
R R IR AR pBV220 I # 1k T B4 HT CBL 1)
BAREPTIAR . HE A S0 % AT A BIF 5T 2% 0 3 i
W T AT A AR5 14T CBL SRS TR AT LA LT iR
ST IR, A S50 40038 i b A s 3R Ok B DA A% e
CBL WJHEEHUIR, BTy pBV220 FikEk, &
TR E RS, @i h E"Y, e REZLRIE
BJE RIBIMEE AL Rk, 754k, RATEREDH
TR TR, B8R pPICZoA 5IAT 6
AR, 5 EU R IR IR S A R L%

F 8 Rl R 8 AR 25 F T H B8R G 2l Ak s,
IFi] B} A 35 M 2 25 7= ) ) A 2 0

MEE EF pBV220 B ARk H By 3L A,
HABFFE Y, ik SDS-PAGE & [ HLIK /> #r % B,
$U CBL scFv 3Rk i I AR 1k B 40 SCHRHE 9 1A
{8 20% L4 B, SRS R BE M 16.1% 44 . 12
71N 20 TR B8 TR 1) 3 B 1T B 7 B AR RS PR R
Sl st R Ui HT CBL Y S s b 14 8 41 78 11 7T fig
M TE R R SR e . P AR IR IE, Ab
T 35 TR o 2 A T TR, T 2 R, 22 S TR 55 K I o
i AR BN BT, 2SR EHPAE RS
B REAG . FATHEXTHT CBL scFv &K I FF 4 gt4 75
MG & B, AR scFv LR A B & 40 4ihs
22 R I B RS T, 76 H 4 PRBE BT IR S SRR AL AR P
i, 18 16.7%, MEEEARBA 15 4, HEAH
BEHUAR R EERRA Y 6.2%. 4N, 1 EEmH R
R AR (IR G A Gk, AT RE T EE A
iUk [k R0 Rk, et e i Hofh s &
W, DA TR R R A 41, IREsEST CBL
PAREPUIAR R F A . %O TH AR TAEFRATHR: 55
s .
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g B A T AR BE B+ M 247 PR 3 2 A HEOR 2 6] CEO FIIBE AT CTO 4. 1 2 1% i 5 ¢t
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