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were reviewed. The gene structure including ten extrons of insect AChE gene ace
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Abstract Recent advances in the studies of acetylcholinesterase

AChE EC 3.1.1.7 genes from insects
was discussed. All the
up and the phylogenetic tree was constructed based on the
insects. The ace structure characteristics the functional sites

on insecticide resistance and their relationships were also

discussed. Finally the problems and prospects in the studies of insect ace were analyzed.
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Combes et al. 1998 AChE
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Temeyer 2004 ace
Boophilus microplus 620 ace Charpentier
cDNA ace Fournier 2001 AChE
3 ace Gao  Zhu 2002
Schizaphis graminum AChE
Weill 2002 ace
acel ace2 acel AChE
AChE 1.5
acel Russell et al . ace
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Table 1 The acetylcholinesterase genes of 21 insect species that had been reported
Species Classification of ace ace related to References

pesticide resistance

Drosophila melanogaster *
Musca domestica
Lucilia cuprina
Bactrocera oleae
Anopheles stephensi
Aedes aegypti ™
Anopheles gambiae

Culex pipiens

Culex tritaeniorhynchus
Nilaparvata lugens
Nephotettix cincticeps
Aphis gossypii
Myzus persicae
Schizaphis graminum
Bemisia tabaci
Trialeurodes vaporariorum
Leptinotarsa decemlineata
Helicoverpa armigera ™
Helicoverpa assulta
Plutella xylostella
Apis mellifera

Boophilus microplus
Rhipicephalus appendiculatus

Boophilus decoloratus

Tetranychus urticae

ace2 Only ace2
ace2 Only ace2
ace2 Only ace2
ace2 Only ace2
Two genes coded
Two genes coded
Two genes coded

Two genes coded

Two genes coded
Unknown
ace2 Only ace2
Two genes coded
Two genes coded
acel Only acel
ace2 Only ace2
ace2 Only ace2
ace2 Only ace2
Two genes coded
ace2 Only ace2
Two genes coded

Unknown

Two genes coded and a possibility
of three genes coded
Unknown
Unknown

acel Only acel

ace2 Hall and Spierer 1986 Fournier et al. 1989
ace2 1997 Kozaki et al. 2001 Walsh et al.
ace2 Chen et al. 2001
ace2 Vontas et al. 2002
Unknown Hall and Malcolm 1991
Unknown Anthony et al. 1995 Weill et al. 2002
acel Weill et al. 2002 2003
el Bourguet et al. 1996 Malcolm
B et al. 1998 Weill et al. 2003
ace2 Mori et al. 2001 Nabeshima et al. 2004
Unknown GenBank CAH65679
Unknown Tomita et al. 2000
acel Li and Han 2002 Javed et al. 2003
ace2 Javed et al. 2003 Nabeshima et al. 2003
acel Gao et al. 2002
ace2 Javed et al. 2003
ace2 Javed et al. 2003
ace2 Zhu et al. 1995 1996
ace2 Ren et al. 2002 GenBank AAY59530
Unknown GenBank AY817736
acel Ni et al. 2003 Baek et al. 2005
Unknown GenBank  XM-392492
Baxter and Barker 1999 2002
Unknown Hemnandez et al. 1999 Temeyer
et al. 2004
Unknown Baxter and Barker 1999
Unknown Baxter and Barker 1999
acel Anazawa et al. 2003

2001

*

ace

* Indicating the ace had been expressed already and for the bracketed species only partial sequence of their ace genes are known.
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3 AChE
AChE 1
2 2 3 AChE
2 op CB
4 C 1 Mutero AChE
Fournier 1992 ace 13 ace
Xenopus AChE 12
Cys615 ace
Aspl26 174 331 531 Argl48 2005 Baek 2005
Pro180 75 kD prothiofos acel 3
A201S A441G G227
AChE
1 AChE
1 1 ace
2 ace
2 ace acel  ace2 AChE 2 1
AChE 2 ace
GenBank 21 3 1 ace 3
1 ace
DNASTAR 5.0 C. elegans  ace Walsh et al. 2001
ace 1 2005  Roussell 2004
ace AChE
1 Il 1
ace 1 ace
I ace? AChE
1l ace Il
Myzus  persicae Culex AChE
tritaeniorhynchus acel 1
Culex pipiens  acel Vaughan 1997 AChE
ace?2 Il G285A  F350Y
ace? Well 2002 acel  ace2 F105S G285A  F305Y
I 4
AChE Baxter and Barker 1998
ace 1l 4 2002 Nephotettix cincticeps  Tomita et al .
2000 Helicoverpa armigera  Ren et al.
ace ace 2002 Bemisia tabact Trialeurodes
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Phylogenetic tree of insect ace drawn by the DNASTAR Version 5.0
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