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Expression and molecular evolution of recombinant
acetylcholinesterase for detection of pesticide
residues: a review
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Abstract:  Acetylcholinesterase (AChE) plays a key role in the pesticide determination. However, the extraction of AChE
from natural materials has the disadvantages of low yield, complex purification and poor stability. Therefore, the
preparation of recombinant AChE with high performance becomes the hot topic of researchers in recent years. In this article
we summarize the progress in the expression of recombinant AChE and the improvement of its analytical characteristic.

Received: August 30, 2011; Accepted: December 12, 2011

Supported by: National Natural Science Foundation of China (No. 30871755), Science and Technology Planning Project of Guangdong
Province (No. 2009A020101004).

Corresponding author: Yuanming Sun. Tel: +86-20-85283448; E-mail: ymsun@scau.edu.cn

% A RBl2EIE4E (No. 30871755), | ARARHEITHITIH (No. 2009A020101004) ¥iBf,



558

ISSN 1000-3061 CN 11-1998/Q ChinJ Biotech May 25,2012 Vol.28 No.5

Finally, we point out that the directed evolution strategy combined with surface display technology is the future trend on

improving recombinant AChE activity.
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Table 1 Expression systems applied in the preparation of recombiant AChE from different species

Expression system Surce of gene

Expression level

Specific activity Pesticide for test

African malaria Carbaryl
- o[8] 1.54 pg/mL 523 U/mg (purified) Paraoxon
mosquit Malathion
. Dichorvos
Baculovirus o] .
expression system House fly 0.42 mg/100mL 118.9 U/mg (purified) Carbofuran
Methomyl
Schizaphis Carbarly
- [10] 4.0 mg/L 245 U/mg (purified) Malathion
e Paraoxon
URBeStNTE 2 g/L 3300 U/mg (purified) Chlorpyrifos

Pichia pastoris
expression system

Escherichia. coli
Hematopoietic
embryonic kidney
Tabacco

brasiliensis ™
Drosophila 2

Human origint*®!

Rat [
Bovine

Human [

Not indicated

76% secreted protein

5% endosome protein
15 mg/L

>0.4% soluble protein

180 U/mg (total)
200 U/mg (total)

250 U/mg (purified)
Not indicated
3 841U/mg (purified)

Dichorvos

Not indicated

Malathion

Paraoxon
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Fig.1 3-D structure of Drosophila melanogaster AChE™Y. (A) General view of the AChE monomer structure.
(B) Detail of the different amino acids lining the AChE active site.
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