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Abstract A laboratory susceptible strain  YSS of cotton aphid Aphis gossypii  Glover  was selected with omethoate
in successive generations in the laboratory to develop a resistant strain YRR . After 24 generations the resistance ratio
of YRR strain was increased by 124.7-fold compared with the omethoate-susceptible strain. Carboxylesterase activity was
significantly lower in the omethoate-resistant strain than in the omethoate-susceptible strain when o-naphthyl acetate -
NA  was used as substrate. A carboxylesterase gene had been fully cloned and sequenced from both omethoate-
susceptible and resistant strains. Comparison of both nucleic acid and deduced amino acid sequences revealed four
nucleotide acid differences between the omethoate-susceptible and resistant strain  which resulted in four amino acid
substitutions His'"™—>Arg Ala”—>Val Thr” —>Asp Lys™—>Arg . Knowledge of the structure of a related enzyme
acetylcholinesterase suggests that one of these substitutions His'" —Arg lies within the active site of the enzyme.
The GenBank accession numbers of carboxylesterase genes of omethoate-resistant YRRAA and susceptible YSSAA
A. gossypii are AY485216 and AY485214 respectively.
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Fig. 1 The ascending tendency of cotton aphid

resistance to omethoate
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Fig. 2 a-NA hydrolyzing carboxylesterase activity of
omethoate-susceptible and resistant strains of cotton
aphid in different reaction time
YSS: E AR RBURMA R Omethoate-susceptible strain;
YRR: #ALSRRYUHEM R Omethoate-resistant strain.
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Table 1 Amino acid homology comparisons of

carboxylesterases from different insects ( % )

YSSAA YRRAA LwAE3  MusAE  MyAE4 AniAE

YSSAA 100

YRRAA 99.2 100

LuAE3 21.0 21.2 100

MusAE 21.0 21.2 76.3 100

MyAE4 25.5 25.5 16.2 16.9 100

AniAE 30.5 30.3 24.3 26.2 21.1 100
HE Notes: 2 % #R[@ Bl 4, Gene names as Fig. 4.
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326 F 3§ p p H HI TDETI S KL F RWNIRY S$ TUETTI S
1051 A AATAARARATTTTTATTTTAATAAAAGTAATATCAGTTCTGAAACAATGAAGTTGGAAAACATATGTAACTTG
381 K I K N F ¥ F N X $ N I 8 $ E T M KL EN I C N L
1126 CACAGTGATGTATTTTTTTTCAACGGCGTTTATGAAACCTTCGATTGTTTTTTGAAGCAAAATGGTTCACCAGTT
376 H & D v F F F N GV Y ETV F D CVF L K QNG S P V
1201 TATGRATACGAATTTAAATTTGACGGGGAACTTAATGGTGCAAAAARCATGATTTTTGCGACGAGACCAATTCTT
401 Y E ¥ E F K F D ¢ E L N G A& K N M I F A TUR P I L
1276 CGGCACGCAATAAALGGCGCATGTCATGCGGACGATGTTAATTATTTTTTCCGTGATCTATCTGGGGTAGATCCA
426 R H A I K 6 A C H A DD V N Y F F R DL S G V D P
1351 ARACCCAACTCTCCGGAACTTGAAATGTGTAAAATGATGTGTAAAATGTGGACRAATTTCGCAAAGACAAGTAAT
451 ¥ P N P E L E B C KB B C K M ¥WTNT F A KT S N
1426 CCCARTTCACCGGATTTAAGTTTCAAGTGGATTAATGCGACCGCATGTGATTTAAAATATCTGTCAATAGATGGA
476 P N & P D L 8§ F K ¥ I N A T oA € D L K Y L 8 I I G
1501 GACAGAACATGTATGATCCAAGGCATGATGAACAATAAARGATTTCGTTTTTGGALAGAATTATCTGAATCCATT
501 p R T ¢ M I @ G M M N N K RF RVF W EKEL 3 E 5§ I
1576 GTTTAG
526 v o

3 GenBank AY485214

Fig. 3 Deduced amino acid sequence of carboxylesterase from the omethoate-resistant
cotton aphid GenBank Accession Number AY485214
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YSSAA DVFFF NGV YETFDCFLKQNGSPVYEYEFKF DGELNGAKNM 417
YRRAS DVFFF NGV YETFDCFLKQNGSPV YEYEFKF DGELNGAKNM 417
LUAE3 WF PMHRLL QLRENHTSG TPV YLYRFDFDSEDLINPYRIMR 461
MusSAE LFPMHRFLOLRENHTAGTPIYLYRFDFDSEEIINPYRIMR 461
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Fig. 4 Comparison of the carboxylesterase amino acid sequences from omethoate resistant YRRAA and susceptible YSSAA  Aphis
gossypii  the esterase E3 of Lucilia cuprina LuAE3  Newcomb et al. 1997a  the esterase E7 of Musca domestica
MusAE Claudianos et al. 1999  the esterase 4 from Myzus persicae MyAF4 Field et al. 1993  carboxylesterase-like
enzyme of Anisopteromalus calandrae AniAE  Zhu et al. 1999  and acetylcholinesterase of Torpedo californica

TorAE  Schumacher et al. 1986
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