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Expression of the Aphis gossypii AChE1 Gene Using
the Baculovirus Expression System
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Abstract: Using the Bac-to-Bac baculovirus expression system, the acetylcholinesterase 1 gene (acel) of Aphis
gossypit was successfully expressed in Sf9 cells. The enzyme was secreted into the cell culture medium and tested. The
affinity (K,,) of the expressed AChE1 for the substrate analog ATChI was 144.5 £ 28.6 uM. The sensitivity index (indi-
cated by K; value) of expressed AChEI to 2 carbamate insecticides (pirimicarb and triazamate) and 2 organophosphate in-
secticides (omethoate and demeton-S-methyl) were 513, 1 883, 5 and 23 (mM min) ~', respectively, which is in agree-
ment with previously reported values obtained with the natural enzyme. The expressed enzyme showed highest activity when
harvested at 2 — 3 d after infection of the insect cells. The expressed AChEI was very stable without obvious loss in enzyme

activity after 90 d when stored at — 20 °C, although 70% of the enzyme activity was lost after 7 d when stored at room
temperature .
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1.1 acel

1.1.1 acel ¢cDNA
ace l Li & Han 2002

Agl -1 Agl -2  Agl -3 Agl -4

PCR acel

Sal I  Xba 1
Agl -1
1 5'-CTGTATTTAATAATGGACCAGTG-
3" Agl - 2 1 5'-GAATCAAAAC-

GAAATTTATAACATCA-3" Agl -3 2 5-
CTA |GTCGAC| CATGGACCAGTGGTTATTATGG-3’

Agl -4 2 5'-GAG CGAAATT-
TATAACATCAAAACGGC-3’
Bac-to-Bac
pFastBac™ 1
Tn7
SV40 polyA
Tn7 acel ¢cDNA
acel pFast-
Bac™1
1.1.2 acel Bac-
to-Bac Invitro-
gen Invitrogen
2002 pFastBac™1
Bac-to-Bac DH10Bac™
bacmid
Tn7
pFastBac™ 1 Tn7
DH10Bac™
DH10Bac™
DNA Bacmid
DNA 0.5%
DNA M13 - 40 5'-GTTTTC-
CCAGTCACGAC-3’
acel 5'-ACGTTTTCTTCCGATACGA-
3’ DNA
PCR PCR
1.2 Sf9
1.2.1 Sf9 Sf9
Sf-900 [  HyQSFX-IN-
SECT FBS
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CellFECTIN
Reagent
DNA
4~5d 500 g
5 min P1 Pl
P1 P2 P2 P3
1.2.3 Sf9 acel PCR
P3 0.1%
SDS 5 ~ 10 min acel

5'-CCAATAGGTGATCTTAGGTT-3" 5'-
TTAAGTTGTCCAATAGCTTTAA-3’

PCR 1.0%
1.2.4 P3 ~ P4
2~3d 500 g 5 min
-20 C
1.3 acel
1.3.1 Han et al
1998 25 C 96
30 «L 100 L DTNB 75
pmol/L 100 pL. ATChI 1.5 mmol/L
30 s
405 nm 40 3 ATChI
DTNB 0.02 mol/LL. pH 7.0
1.3.2 K. Han et al
1998 8 9 ~ 1 400 mmol/
L ATChI
K,
1.3.3 Bradford
1976
BSA
1.4 AChE1
1.4.1 4

Sigma

1.4.2 K;
1996 96
30 pL 50 pL 8
~ 10 25 C
100 L. DTNB 75 uM
1.5 mM

Moores et al

10 min
100 pL
ATChI

K; K;
30 pL 50 pL
Iso 01 2 4 6 8 10 12
min DTNB 75 pM ATChI
1.5mM 100 pL
3~4 K;
log P P
mM
min

K;= x 2.303 ATChI

0.02M pH 7.0

DTNB

2.1 DNA PCR
3 DNA
Bacmid DNA
1A pFastBac™ 1
DNA DNA M13
-40 acel

DNA PCR
2 100 bp 1B
acel
2.2 Sf9 PCR
acel P3
PCR
970 bp 2
ace 1

2.3 AChE1
AChE Vi

AChE1
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Fig. 1 Agrose gel electrophoretic analysis of the recomb-
ined Bacmid DNA A and PCR product of the re-
combined Bacmid DNA with specific primers B
DNA A B
The arrow indicated the band of recombined Bacmid DNA A and
the band of expected PCR fragment B

Vi
Ky
144.5+28.6 mM AChE
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AChE2 K.
2.4
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2322
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2 Sf9 acel

PCR
Fig. 2 Agrose gel electrophoretic analysis of PCR product
for acel fragment using the culture medium after

the Sf9 cells infected with the recombined virus
acel The arrow indicted the expected

band of acel fragment

K, 2 AChE1
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1 AChEl1 K, Vi
Tab. 1 K,, and V,, of AChE1 obtained from the expression system and the cotton aphids
K, oM Vo mOD  min pg ~!
ACh E1 Expressed AChE1 144.5+28.6 88.6+5.5
AChE Crude AChE preparation from cotton aphids 43.0+5.8 26.7+0.9
Uninfected cell culture medium — 0.9+0.2
K; IF

2 AChE1

Tab. 2 Sensitivity index K; and the relative insensitivity ratios IF of expressed AChEl to different carbamate or

organophosphate inhibitors

Pirimicarb Triazamate Omethoate Demeton-S-methyl
Ki K value mM min "' 512.92 +53.06 1 883.44 £46.41 4.54+0.37 23.24+0.75
Relative insensitivity ratio fold 112.98 414.85 1 5.12
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