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Abstract: Malathion is an efficient but low toxic organophosphate insecticide with a large molecular
weight and a special structure. It is widely used in the prevention and control of various agricultural
pests. Mutation in carboxylesterases is one of important metabolic resistance mechanisms to
organophosphate insecticides in insects. In a previous study seven non-specific carboxylesterase genes
from Aphis gossypit  Nilaparvata lugens Spodoptera litura  Bombyx mori Harmonia axyridis Tribolium
castaneum and Apis mellifera respectively were cloned mutated at position 151 or 271 and expressed in
Escherichia coli. In this experiment the hydrolysis of the purified recombinant proteins of the seven
insects was further examined towards malathion. The results showed that the wild4ype carboxylesterases
from A. gossypii A. mellifera S. litura and T. castaneum were capable of degrading malathion and the
two single mutations did not improve their hydrolysis activity. The wild-type carboxylesterases from B.
mori  H. axyridis and N. lugens could not degrade malathion while the G/A151D and/or W271L
mutation made these esterases acquire malathion carboxylesterase activity implying that these two single
mutations could confer resistance to malathion in the three insects. Malathion carboxylesterase activity in
different species had large difference. S. litura had the highest malathion carboxylesterase activity and its
K../K, was 1.8 =1.9 L/pmol * min followed by 7. castaneum with the K_, /K of 0.87 —0.95 L/pmol

* min. Malathion carboxylesterase activity in other insects was relatively low with tenold difference.
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DK-8D
; 589011 ; N
o 7 95%
Culex pipiens ; RNA RNeasy
complex . Culex tritaeniorhynchus Mini Kit  Qiagen  USA;
Culex tarsalis Myzus persicae SuperScript'™ Il Invitrogen USA;
Schizaphis graminum . QuikChange™Kit Stratagene USA.
1.2 N N
o N RNA
G151D cDNA. GenBank
W271L o cDNA o
Lucilia cuprina- E3
Lucilia  sericata Cochliomyia 151 271
hominivorax Musca domestica G/A151D  W271L
Drosophila melanogaster ak7 o
C. pipiens B1 pET28a His-tag
( Cui et al. 2007 2011) , BI21( DE3) His—
Aphis gossypii~ tag (Cui et al. 2011) .
Nilaparvata lugens- Spodoptera litura 1.3
Bombyx mori- Harmonia axyridis
Tribolium castaneum Apts mellifera
. (pH
151 271 7.0) 0.2 ~12.8 mg/L
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/[ W271L 37°C o
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(Cui et al. 2011) . 2 mL 589011
( NPD) SGE
o 30 m 0.53 mm 0.5 pm
(330.35) 300°C 250°C 200°C
( 2.79 mL/min 29.7 cm/s 2.2:1
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Table 1 The hydrolysis activities of wild-type and mutant carboxylesterases toward malathion
Malathion
Insect Enzyme K, ( pmol /L) K., ( /min) K., /K, ( L/pmol * min)
Aphis gossypii WT 3.70 £0. 10 0.67 £0.01 0.18 £0.01
A151D 4.30 £0.10 0.73 £0.02 0.17 £0.01
W271L 3.40 £0.04 0.57 £0.01 0.17 £0.01
Apis mellifera wT 6.10 £0.30 1.00 £0.04 0.17 £0.02
A151D 2.60 £0.20 0.40 £0.01 0.16 £0.02
W271L 2.50 £0.10 0.44 £0.02 0.18 £0.02
Spodoptera litura wT 7.00 £0.40 12.40 £0.60 1.80 £0.20
G151D 5.00 £0.10 8.90 0. 10 1.80 £0.10
W271L 4.10£0.04 7.70 £0.10 1.90 £0.04
Tribolium castaneum WT 7.00 £0.30 6.10 £0.20 0.87 £0.10
G151D 3.20 £0.05 3.00 £0.04 0.94 £0.03
W271L 3.50 £0.10 3.30+£0.10 0.95 £0.06
Bombyx mori WT n. d. n.d. n. d.
G151D 1.90 £0.10 0.23 £0.01 0.12 £0.01
W271L 0.94 £0.10 0.32 £0.01 0.34 £0.05
Harmonia axyridis wT n. d. n. d. n. d.
G151D n.d. n.d. n.d.
W271L 2.30£0.10 0.48 £0.01 0.21 £0.01
Nilaparvata lugens WT n. d. n. d. n. d.
G151D n.d. n. d. n. d.
W271L 3.50 £0.04 0.65 +£0.01 0.18 £0.01
K,: Michaelis constant; K_,: Catalytic constant; WT: Wild-type; n.d: Not detectable.
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