8 2 Vol. 8 No. 2
2017 2 Journal of Food Safety and Quality Feb. , 2017

Zanl, A F! AFE? pEE LY

(1. , 712100; 2. , 710068,
3. , 712100)
H E H® (single-chain fragment variable, scFv) ,
ik pET28a(+)-scFv  pET42a(+)-scFv BL21(DE3),
(SDS-PAGE)
scFv/GST  Glutathione Sepharose 4B Factor Xa GST scFv, Western blotting
scFv 7 gg 0.1
mmol/L IPTG , BL21(DE3)-pET28a(+)-scFv  BL21(DE3)-pET42a(+)-scFv
R scFv 30 kDa, 1:25600
Hap1 scFv  1Cso  2.43 pg/mL, 0.045 pug/mL; scFv
, ICso 329 472 555ug/mlL &g
; 3 ,
KA ; ;

Preparation, characterization and specificity analysis of single-chain
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ABSTRACT: Objective To prepare the soluble single-chain fragment variable (scFv) antibody against pyrethroid
pesticides, identify its immune activity and analyze its specificity. Methods The recombinant expression vectors
pET28a(+)-scFv and pET42a(+)-scFv were transformed into BL21(DE3). The target proteins were identified by
sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) after induction of recombinant bacteria.

scFv/GST was purified by Glutathione Sepharose 4B, and scFv was obtained after excision of GST with Factor Xa,
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and then identified by Western blotting. The specificity of scFv against seven pyrethroid pesticides was analyzed by

indirect competitive-enzyme linked immunosorbent assay (IC-ELISA). Results After the recombinant strains BL21
(DE3)-pET28a(+)-scFv and BL21 (DE3)-pET42a(+)-scFv were induced by 0.1 mmol/L IPTG, the target proteins

expressed in the form of inclusion body and partially in the soluble form, respectively. After being cleaved the

GST-Tag, the soluble fusion protein gave out 30 kDa-scFv, and its titer reached 1:25600. The 1Cs, of the homologous

haptenl to scFv was 2.43 pug/mL and the detection limit was 0.045 pg/mL. Specificity analysis showed that the ICs,

of scFv to permethrin, cypermethrin and deltamethrin were 3.29, 4.72 and 5.55 pg/mL, respectively. Conclusion In

this study, a soluble scFv antibody against pyrethroid pesticides was successfully obtained with high specificity to

three pyrethroids, which can provide the basis for multi-residual immunoassay of pyrethroid pesticides.
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2L 50 uL DH5a (NC ), 2% PBST(0.01
R 50 pg/mL LB mol/L PBS, pH 7.4, 0.05%Tween-20) 1 h
37 C PCR, HRP/Anti-His (1:10000) 2 h
, PBST 3, 10 min/ DAB ,
Invitrogen (2131, 30s, s
pET28a(+)-scFv  pET42a(+)-scFv 2.2.6  scFv LR 269 M) 2
ELISA scFv 1181,
®1 3IMMEBERSFT : Hapl-BSA 10
Tablel Namesand sequencesof primers ug/mL 100 WL/ ,37°C 2 h: 200
(5-3) uL PBST 3 () : 0.2%
F-Nde | CCCATATGATGGGCCCAGGTCCAACT PBST, 100 uL/ 37 C 1 h; ; scFv
F-Nco | CATGCCATGGTTATGGGCCCAGGTCCAACT scFv. PBS(pH 7.4) 1:400 1:800 1:1600 1:3200
1:6400 1:12800 1:25600 1:51200 , 100 ul/
R-Not 1 TTGCGGCCGCAACCGTTTTATTTCC
PBST R ,37°C 1h, 3
2.2.2 pET28a(+)-scFv #F RiEfa+ In AABR AR & ; ;o  HRP/Anti-His(1:7000 )
M BE Mg %% 1% W, 5k (sodium dodecyl sulfate polyacrylamide gel 100 L/, 37 °C 2k ’ . IMB
electrophoresis, SDS-PAGE)% € 100 uLs 37 °C 30 min; 2 mol/L ’
pET28a(+)-scFv 50 uL/ 5 ODsso = (
BL21(DE3) , ODyso - ODyso  )=( ODyso -
50 pg/mL LB 37 C ODysy ) 2.1 ( P/N22.1),

ODgo 0.6, B-D- 22.7 ¥4k Hapl AR/ 4|ty K692 5
(isopropyl-g-D-thiogalactoside, IPTG) 0.1 ELISA Hapl
mmol/L, 15 25 30 °C 10 15 h, ELISA ELISA (226
IPTG PBS(pH 7.4) ) : scEv

, (200 W, 3 s, Hapl

5, ) ’ scFv  PBS(pH 7.4) 6400 Hapl
5% i 12%SDS-PAGE 5% pH7.4 PBS 100 33.33 11.11 3.70
1.24 0.41 0.137 0.045 0.015 0 pg/mL s
223 pET42a(+)-scFv ## § & ik f» SDS-PAGE %% sckv, 450 nm
222 , 3 (LgC)
BL21(DE3)-pET28a(+)-scFv , ( 1) ,
, , I=(B-B)/Byx100% ( 1)
:IPTG 0.1 mmoL/L, 15 C, 15h I . B: ODyso  ; By
224 T ScFV/GST @& & 49 F A s B L GST 47 ODys
Ml*ﬂ"?mo ) 228 B4R scFy T R & 5 5 5 K 25 s 4
m s

Glutathione Sepharose 4B scFv/GST
(), , 12%SDS-PAGE

scFv/GST R 5 uL(10
) FactorXa, 25 C 6h 4°C PBS(pH 7.4)
GST, 4 h
Glutathione Sepharose 4B
, PBS (pH 7.4) 10 mL,
Bradford scFv ) 12%SDS-PAGE

[15]

2.2.5 Western blotting %% scFv #uik

i

7
2.2.7 R

(),

3 HREOMH

31 BEHEFTIEHMAREE

PCR , 1
s PCR 730 bp R
R pET28a(+)-ScFv
pET42a(+)-ScFv



2 s 389
3.3 pET42a(+)-scFv MiESRIERAWERE
BL21(DE3)-pET42a(+)-scFv
S (GST)
, scFv/GST
SDS-PAGE s 3
2000 tp
> 68 kDa .
scFv/GST ,
1000 tp
750 tp kDa M 1 2 3 4
180
- 130
500t
e 95
72
55
250 tp 43
34
100 tp
26
M: DL2000 Marker; 1: pET28a(+)-scFv; 2: pET42a(+)-scFv
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Fig. 1 Agarose gel electrophoretogram of recombinant expression
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10
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15h ;11 128 30 C 10 h ;
13 14 30 C 15h
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Fig. 2 Expressions of scFv under different induction conditions

Fig. 3 Identification result of scFv/GST fusion protein by SDS-PAGE
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Glutathione sepharose 4B scFv/GST
s scFv/GST
SDS-PAGE
s 68 kDa scFv/GST
( 4 50 25 kDa
scFv/GST GST
s 6.81 mg/L,
10 scFv 0.681
mg/L SDS-PAGE scFv 30 kDa,

3.5 Western blotting %% scFv B §EHiik

scFv C 6xHis S



390 8
HRP/Anti-His R 5 kDa M 1
NC 1 s 30
kD Fv/GST
a, scFv 7
scFv
55
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43
180
130
% 34
72
55 26
43
34
26
17
M: Marker; 1: scFv
5 scFv Western blotting
b Fig. 5 Western blotting result of scFv
10
36 HIEHIK scFv 3N AYMIE
1: scFv/GST; 2: scFv; M: Marker
4 FV/GST GST Fvd '
e Ve ELISA scFv
SDS-PAGE
Fig. 4 SDS-PAGE result of purified soluble scFv/GST fusion ODsso PIN 2 >
protein and its GST-Tagresection 1:25600

%2 scFv 3R Hapl MM ELE R
Table2 Titer resultsof scFvto Hapl

scFv
400 800 1600 3200 6400 12800 25600 51200
ODyso 0.21 0.04 2.44 2.15 1.68 1.45 1.11 1.09 0.68 0.31
P/IN 14.11 12.41 9.64 8.29 6.29 6.17 3.76 1.58
1 P= OD.sy - ODyso 3 N= ODyso - ODys
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