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Abstract Itwas found by study of biochem ral properties of acety Icho linesterase ( RR—and SS-A ChE)
that the propoxurresistant (RR) and susceptible ( SS)-AChe of the housefly Musca dam estica w ere
different n the follow ing aspects 1) The optm un tem perature of AChE in the RR and SS stransw as
found at 37C and 34C, respectively But the optmum pH valie was all the same 7 4 2) The
capability of substrate hydw lyzed by the two AChE s existed m atked y d ifference TheV .. ratbs of RR-
to SSAChE were 2 22 forATCh 1 08 for BTCh and 3 41for PTCh. 3) Based on the bimo lecular
rate constant (K 1), the RR-AChE was 46 774 28 155 66 15 and 15 00-fold less sensitve to four
carbam atespwopoxur, carbofuran, carbarylandm ethomylandw as 7 66—, 12 13- 3 8land 2 25- foH
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less sensitve to four organophosphates m alaoxon m ethan idophos om ethoate and triazophos oxon

respectvely. 4) The affinity constant (K,) vahles of the tested nhbitors w ih RR-AChE w ere all
higher than that of SSAChE  5) The phosphorylation or catbanylatbn constant (K, ) values of RR-
ACHE were all less than that of SSSAChE. All these data mpled that RR—A ChE w as qualitative ly

altered
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1 RR- SS-AChE ATCh BICh PTICh K,) (Vi)
Table 1 K, andV,. of ATCh BTCh and PICh hydw lyzed by RR— and SS-A ChE
K, ESE /(Bmol/L) Vow/[Hmol/(m g protein® min) |
Substrate SS RR (RR /SS) SS RR (RR /SS)
ATCh 72 38 9. 08 283, 9550, 40 392 127528298 34 2827 881333 61 222
BTCh 75 61 £1. 61 129. 71£19. 74 .72 285 94 X3 64 309. 5619 49 1. 08
PTCh 139 54 9. 88 197. 93£23, 81 1. 41 388 28t 14 24 1322 30%85.23 3. 41
Arrhenius plot (5] OPS
1 , Ki(SS/RR) ,LDso
0 (RR /SS)
LT ,K: (SSRR) 66 15
) , 46. 77 28. 15 15 00 ;
3 4  OPs R
4 . . 12 13 7 66
3.09 3.12 3.15
1 000/°K 381 225
+ RR ~RR +SS(1:1) 4SS (K.) , RR K.
SS , Ks SS ( 3
3 RR- SS-AChE 3
Fig 3 The them al stabilzation of RR—and
S5-ACHE OopP CB ace
2 SS- RR-AChE (K i)
Tabk 2 Bmolecuhbr rate constants (K 1) of eight inhibiors to SS-and RR-AChE
b KitSE /(Mmol's mm™ ') Ratio
o s RR ( SS/RR)
popoxur 0. 29%0 01 0.62x 10220, 02 x 1072 46. 77
m ethomy]l 0. 30%0 03 0 02%0. 01 15. 00
catbofu ran 0. 760 15 0.27x 10" 1 £0. 04 x 107! 28. 15
catbary | 0.43x10"' %0 04x 10! 0. 65% 1073 £0. 09 x 1073 66. 15
m akoxon 0. 49%0 02 0.64x 10-'£0, 04 x 10! 7. 66
om ethoate 0.61x10"2%0 04x10°2 0. 16x 1072£0. 02x 1072 3. 81
triazopho soxon 0.54x10"2£0 05x10°2 0.24x 1072£0. 04 x 1072 2. 25
m ehan idophos 0.97x10"*%0 02x10"3 0.80x 10~ *£0. 06 x 10~ * 12 13
*P<0Q05
, ace 20 RRK; ( 2
4 ace AChE  OPs RR-  SS-AChE
CBs (8 13- , RR- SSACHE
Leptinotarsa decem lineata AChE : 1) RR- SS-ACHE ATCh
X s ( 37C  34C),
pH 7 4 , RR- SS-
1 Shi , ACHE ,
AChE el AChE | 2)
AChE , K i , RR- SS-AChE 3
ta1s1 ATCh BTCh PTCh , RR-
(in vivo ) (n vitro) AChE  ATCh PTCh

, RR  SS LDso B gg Ve SS 222 341
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3 SS- RR-AChE (K,) (K,)
e ni .) an ospho ion or carbam ion (K>) constants of ej
Table 3 Aff K d phosphorylat bam y lat K tan ts of eight
inhbiorsw ith SS-and RR-A ChE
K, SE /Hm ol K, ISE /(min~ ')
hhibior RR /S8 RR /SS
SS RR SS RR
propoxur 87 87%5 23 3.02%0 11 29. 10 0 550 03 0. 87 £0 04 0. 63
methomyl 52 63%£3. 59 29310 04 17. 96 0 76x0. 05 0.87 %0 03 0. 87
catbo furan 56 26E3. 69 3.12%0 09 18 03 1 520 04 2.38%0Q 43 0. 64
catbary | 333 1£23. 7 24. 161 23 13. 87 0 22%0 01 1. 04 X0 02 0 21
malaoxon 1L 25%1.53 4.38%0 03 2. 57 0 72%0 05 2 13%0 19 0. 34
an ethoate 88 2122 6 78.49%8 22 11 10 0 31%0 02 0.45%0 03 0. 69
triazophosoxon 261 1£15.6 163. 719 9 1. 60 0 640 03 0. 88 £0 06 0. 73
m etham idopho s L 54x 10*£1 360 5294551 2.90 1 24%£0 96 5 12%0 21 0. 24
K. (M usca domestica) A cely kholnesterase Involved in hsecticide
2
Resistance] J]. Bochan J, 2001, 359 175-181
SSACHE 392172 L 41 ’ [7] KOZAKIT T, SHONO T, TOM ITA T, et al Fenitoxon
ATCh RR Insensitive A cetylcho linesterases of the Housefly, Musca
2
dom estica A ssociated w ith PointM utations[ J]. Insect Biochan
MolBil 2001 31: 991-997
AChE[Z] 3) RR-A ChE ATCh [8] KRISTENSEN M, HUANG ] QIAO C L et al Varation of
Musca domestica L. A cety kcholnesierase in Danish Housefly
SS-AChE  4) RR-AChE Populitions] J]. PestM anage Sci 2006, 62 738-745,
SS-A ChE 5) RR=A ChE [9] SHIM ing—an ( ). Expression and Characterization of
. A cety Icho lnesterases fran D rosophibhm ehnoga der andM usca
Ki (K 2 ) SS- dom estica ( )
AChE, RR=A ChE, (K a) [D]. .B eijing( ): G raduate University of Chinese A cademy
of Sciences ( ), 2003
SS-AChE [10] ELIMAN G L, COUTNY K D, ANDRESV, etal A Nev and
Rapid Cobrmetric Detem naton of A cety kholine-sierase
Activiy [ J]. Biochen Phamacol 1961 7. 88-95
AChE , [11] GORDON M A, CARPENTER D E, BARRETT H W, et al
Detem mation of N om ality of Cholnesierase Solutons|[ J].
AnalBiochen, 1978, 85 519.
AChE , [12] FOURNER D, BRDE J M, HOFFMANN F et al
Acetylcholnesterase  Two Types of M odifications Confer
Resisance to Insecticde[ J]. Biocham J, 1992 267 14270~
14274
[13] MAN A R A ffinity and Phosphoryhtion Constant for the
Inhbiton of Esterases by O rganopho sphates [ J]. Science,
. . . . 1964, 144 992
(11 LIMei( ), HE Feng-qin ( ) QU X inghui ( [14] BRADFORD M M. A Rapid and Sensitive M ehod for he
)- [J]. Acta Parasitologica et Quantiation of M icrogran Q uantities of Protein U tilizing the
Medica Entanob gica Siica ( ) ° 8
2005, 12(4): 238-244 ’ Principle of Proteir-dye B nding [ J]. Anal Biochen, 1976, 72
[2] FOURNIER D, MUTERO A. Modificaton of Acetykhol+ 248-254. . .
. . .. [15] ZHU K Y, LEE SH, CLARK JM. A PointM utaton of
nesterase as a M echan sm of Resitance to hsecticides| J]. . . . . .
. . Acety Icho Iinesterase A ssociated w ith A zinpho sn ethy 1R esistance
Comp Biochen Physbl 1994, 108C (1): 19-3L . . .
[3] XU Xirjn ( ), HAN Zh in ( ). JIANG and R educed Finess n Cobrado Potato Beetle [ J]. Pesic
n-jun R ao- jun s
X iao—'ing}(l : ACLE ¥ Bichan Physol 1996 55 100-108
[ 1. Chinese Bulktin of Entano b ay ( ). 2007 44 [16] ZHU K Y,‘ CLARK .J M. Valdaton of a Point Mutaton of
(2): 19-194 Acety Icho Inesterase in Cobrado Potao Beetle by Polymerase
[ 4] WANG D un( ), TANG Zhen-hua( ), SHANG Jin Cham R eacton Coupkd to Enzyme hhibiton A ssay[ J]. Pestic
an ) E_lal’ ’ 1] Biochen Physol 1997 57 28-35
ji/via Enhmo]r’)g:ra Sinica ( ), 2006, 49 ( 3): 49&_ [17] TAYOR P, RADK Z. The Cholneserases Frm Genes to
563 S ’ ’ Proteiny J|. Annu Rev PhamacolToxicol 1994 34 281320
[5] TAO LM, SHIM A, YUANG JZ etal Resisance Pattem and (18] SHIM A, LOUGARRE A, ALES C et al A cetylcholin-
Point Muttons of Isnsitive Acelylcholinesterase in a esterase A ltemations R eveal the Fitness Cost of Mutations
C atb am ate-resistnt Stram o fH ousefly (Musca dom estica ) [ J]. C.onferrlng Insecticide Resisance [ J]. BMC Evolitonary
Pestic Biochan Physbl 2006 86 1-6 Biobgy, 2004, 4 14712148
[6] WALSH S B, DOLDEN T A, MOORESores G D, et al

Identificaton and Characterization of M utations n Housefly

(Ed JN SH)



