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Abstract: To express and characterize the soluble anti—carbofuran (CBF) single chain Fv(scFv). The gene of
CBF scFv using plasmid pCANTABSE -scFv as template,by means of designing the primers which consists of
15 amino acids as the linker peptide (Gly4Ser)3, splicing by overlap extension heavy chain and light chain
fragments,was cloned into pLIP6/GN vector to construct the recombinant plasmid pLIP6/GN-scFv. Recombinant
plasmid was identified the recombinant plasmid by restrictive enzyme digestion,PCR amplification and
sequence analysis. Finally,the recombinant protein was expressed in E.coli BL21,determined by SDS-PAGE
and Western blot.ELISA was used to determine the antigenicity of the recombinant protein. The results showed
that recombinant plasmid pLIP6/GN-scFv contained the inserted fragment. The expression of scFv linked with
alkaline phosphatase showed 78 ku and could competitively combine with CBF,the ICy, was 26.80 ng/mL. The
scFv of CBF was successful cloned and expressed,which could be useful for corresponding immunoassay
methods.
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F AR HTAA (seFv) I PERIETT ST, I X scFviEAT HT
Je g i A3 AT, A 3 SRR T AR BT IR CBF S
M T B B
1 MRlERE
1.1 HHR5NE

pCANTABSE —scFv /it 712 (5 FLCBF scFv /¥ 41D

A R s KA BL21 (DE3) playsS A5

B AR ALE ;s pLIP6/GN 4K  Dr. Frédéric Ducancel
(Pharmacology and Immunoanalysis Department, CEA/
Saclay, Gif —sur—Yvette , France) HOE Py b)) Sfil.
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1.2 LWHIE

1.2.1  pLIP6/GN-scFvifj#st  LLikipCANTABSE-
scFv AR, 43 5 LAVH B=Sfi I FIVH' linker, VL' linker
FIVL' F=Not 1 W41 5190, PCRY ¥ VHAIVL 7 B,
SNARZR M50 WL, N4 AT K : 94 CCAZPES min; 94 °C
30 5,56 C 30 5,72 °C 1 min, 29 MEFR; 72 °C 4E A
10 min. JTH3 77 W40 B R0E kIR ik S Bt i Il e 2
o FERABMIVHAIVLI A Bedb AT 8 S e p )V,
JRNARZR 20 b, Y ZAF 094 CAZPES min; 94 °C
30 5,56 °C 30 5,72 °C 1 min, 10/ H¥R; 72 °C %k fd
10 mino 2 J&5 P LARTAS P~ 42 iR, LAVH B-
Sfi 1 , VL'F=Not 1 514, PCRY Wi 4= KescFv T X, [
PNAR ZR K50 L, SV EAE R - 94 CAEPES min; 94 °C
30 5,54 °C 30 5,72 °C 1 min, 29 HFR; 72 °C %E o
10 min. JITFF 774 28 Bt Mg opH Bt e v 9k 3 Jie [a e 4l
Woo FAFMIsc v BRI Ap LIP6/GNZESfi 1 FiNot 1 43
S e BB R A R AT BL2 1, it (100 pg/mlL
Amp) Jii s #2H v, $REUTCRIDNA , PCR%E ¢ Jm 7Rl
ST AL -

1.2.2  PLCBF scFvIfid 4 2 % e

1.2.2.1 IPTG¥REEMISEM  PRHscly ) BE M v 5 2%
FrF4 mLE Amp P 2xYTH;FEEEH1, 37 °C.250 1/min
BEFR R, 2 2% W B i FE B2 550 mL 2xYTH:
Fedh, 37 °C.250 r/min, 1535 T Ago 4 0.7~0.8 15, JIl
A1 mol/LIFIPTG 22 H 23 J5 43 511 25 1.0.8.0.6.0.4
0.2 mmol/L, 28 °C.200 r/min, $5 756 h, B 1723
W10 L, f5 A 100 wL pNPPJERY) 2 (01 , 37 °C
210 ming, W 5T Asose, 26 W CAE A8 D0 B3 12 5% 12 1Y
.

1.2.22 FHRE AR P sclvr) BHE v B 2%
B4 mLE Amp 2xYTE; 25 4, 37 9C.250 r/min
ViR, 2 G 2% RN B AL 1 22 50 mL 2xYTE?
FEFHEH, 37 °C.250 rv/min, B5FE 4 Ago 0.7~0.81, I
1 mol/LI¥JTPTG % H: 24 3 52 25 1 mmol/L, 77 il H 28
EW10 wL, FF AN 100 wL pNPPJEMY) & (A9, 37 °C
210 ming, 5T Agse G CAE K 00 B4 5% 12 1

#1 PCREIM#*
Table 1 PCR primers
EIRZES 51751 (5'-3"

VH' B-Sfi [ TTTAAGAAGGCCCAGCCGGCCATGGAGGTTCAGCTTCAGCAGTCTGTGGC
VH' linker AGAGCCACCTCCGCCTGAACCGCCTCCACCGAGGGAGACTGTGAGAGTGGTTCC
VL' linker GGCGGAGGTGGCTCTGGCGGTGGCGGATCGGACATTCAGATGATGCAGTCTC

VL' F-Not | ATAAGAATGCGGCCGCACGTTTGATTTCCAGCTTGG

VI SR R L AR B DAL T, BUR RN LR BN 57
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1.223  iHSEEF s BhEsckFv i) BH M v 4%
FhF4 mL& Amp (A2xYTH; 77 3L 0, 37 °C.250 r/min
W IR, 2 J5 ¥2% (N hh /e 2 2. 50 mL 2xYTE;
FEIEH, 37 °C250 v/min, 17 F7 4 Ago 1 0.7~0.805, A
1 mol/LITPTGZ AR % 5 1 mmol/L, 24 °C.200 r/min,
PSR 956.8.10. 12,14 hilt, HU& 155 S kb K 11 5%
FEAL FIEW10 wl, NN 100 L pNPPJEY) & 48,
37 C 010 min, W 5TE A s, 0GR O AL I sl 14 5t 72
P Bt % A2k o

1.2.2.4 PLCBF sckvfRik 2 U b 54,
BRE scFv I BHPE S R, 2680 T4 mL75 Amp [P 2x YTE;
FRHFE, 37 °C.250 v/minkE R, 2 )5 2% K R
AR50 mL 2xYTHEFREE T, 37 °C.250 r/min, 5
FE 4 A N 0.7~0.81F, I A0.6 mmol/L. TIPTG, 24 °Cifs
FRIA10 h, F0 G BIEFE A FIEH12% SDS-PAGE
H UK A AT, R S T e PR ERAE fR E 0, SR A
Western blottingXﬁf%iﬁ HiscFvidE 1T 5% .

1.2.2.5 $HLCBF scFvIPUR G G uh M E  LLCBF-
OVA Ny G5 o Jat, SR 4 56 4 ELISA v, X Rl &
Bl P 1 TR I 1) seFv (AP —scFv) IR 3T J5t &% & 3 Pk 0k
AT %58 , CBFARVE i R AWK S 5 0.1.56.3.13.6.25.
12.5.25.50.100 ng/mL.. HX50 wl. CBFARAES BN
AL T IR Bl AR AR b, 0 N S AR T PBS I 24 4 RE 1)
Bredt RIS, RS . 37 CCIRE 2 h, FE LAk,
JHPBSTHEE 6K, IIN100 L pNPPE R 2 €0, Ml 52
A%S{Eo

2 HRE4HH

2.1 pLIP6/GN-scFvi#3&

2.1.1 CBF-scFvZEF 4  PLpCANTAB5SE—scFv
AR FORL, VH B=Sfi T FIVH' linker >k 51 #PCRY™
1919 31360 bp i) EHE H 1) v B, VL' F-Not 1 FIVL
linker 4 51 ) PCRY™ 34 15 21324 bp 455 H 11 v Bt
D, NS UM R . # i H B2eSh 1 FNot 1
XUEE V) 5 3% N3R5 AR pLIP6/GN, 15 3] & 41 7% 14
pLIP6/GN—scFv,

bp

500
250

K1 PCRIHVLAVH )T B
Fig.1  Amplification of the heavy and light chains gene
7 : M: D1L2000 Marker; 1~2: FHEPCR ™ 4); 3~4: FHEPCR ™4 -

2.1.2 pLIP6/GN-scFvIFJPCR¥E  LApLIP6/GN—scFv
N BRRIEATPCREESE , 97 W43 1] T 29750 bplf 4111
scFv H I BE(E2) o Xl BEIEAT 3 210 5 5 &
R Z )T B hyscFv H I B
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K2 R pLIP6/GN—-scFvIFIPCR %5 5
Fig.2 Identification of recombinant vector pLIP6/GN—-evoscFv
#: M: DL2000 Marker; 1~4: scFvPCR™ 4.

2.2 #HCBF scFViIRIZE5%E

2.2.1 SDS-PAGE fll Western blotting % & SDS —
PAGE HLYK 45 2R W7, LABL21 4% 804 B 44 4 Ay %o L
RIK Y h (A~6UKTED A7 — 4 XS 43 T )58 78 ku
FRISHT B 45017 (83D » Western blotting 73 #1221, % 4%
ity AT 5y B O TR Rl T Il PR BT A AR AR S R R Al S S Y
(ED .

ku
97.4
sckv—AP
66.2 66.2ku

K3 $CBFscFv{ISDS-PAGE M T4 5E
Fig.3 SDS-PAGE analysis of scFv expression
T M S B0 T AR 1 X B BL2 1P SR B A 2~3: X R
S IARLIE L3 1 4: PLIP6/GN-scFvi# {4 ; 5~6: pLIP6/GN—-scFy

I8 LG
ku M 1 2 3 4
97.4———
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— — - B
K4  HLCBFscFvWestern blotting % i
Fig.4 Western blotting analysis of scFv expression
VE:M: R A T ERRUE; 1: pLIP6/GN-scFvE A 4 2: X
BL2175 %44 ; 3: pLIP6/GN—scFvIL = 1); 4: X HEBL2 175 ik

scFVTE M R Ge rh RIEH W R 7 =0, — Ik
PRFIL, BIPLiR BB AR R, & 5 W3Rk, RIS
B AE R T s v 5l gF R AN IR B - wh B AN . AT
% H, JM i SDS—-PAGE 28 11 H3 vk 2 # & W, HTLCBF
scFv—APFZRIE I AL R T B A, B2 — AL
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S A [ (I L 2B VN L 1 | [ W (E P (A = Y e )
Rt o IPTGH B A7l i S, DA AN B35 FAE A «
RIS A7 AR WA 1 B A 19 AR A, T S 3059 W
RIEE R, — A N 8~10 °C y B A A K Il S
B, DRI 5 5 3608 (PR BE AN BEAIG T-8~10 C™. [A] 1L,
ARSI P HNE SR IEPIPTCEE SRk & R &
AT SRS ], 345 T IPTGIR JE 25 0.6 mmol/L, 5 TR
JE 24 °C, 75 S E) R 12 hi 840 26 3k 4k (&5~
K7D,
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Fig.5 Effect of IPTG concentration on CBF scFv expression
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Fig.6  Effect of induction temperature on CBF sckFv expression
2.5
2.0

1.5

Adosum

1.0

0.5

0

4

o)}

8 0 12 14 16
i75 I 1] (h)
K7 FHRXTCBE scFvRiE

Fig.7 Effect of induction time on CBF scFv expression
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24326.80 ng/mL (FE8) , iX Ut W scFv AT H 4T i) i it 25
GE e, v H T CBFIAS I .

MRS PF, SUBE DA R PR v B B R S
PEAZAHZEAN K, i A7 4 T S5 327, P ve g v B
PUA IR 7C 11 AN P IR FETC 5 M 1.18 ng/mL, {HASHF 5T
H, HLCBF scFvIr v H s8] ik BE1Cs, 24 26.80 ng/mlL,
B TP T S B BRI ICsfH o X ] HEAZ RN
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Fig.8 Inhibition curve of anti—-CBF sckv
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