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N N IBEMERACKE) REH BN EE TR NGRS, XEARR
RBEHGEERASHT BAMTSN RS, RIS RELE B w5 FIE,
EFFLIER T AChE MBE T RIM XA, XHEEFHOMRE 7 E A RGO RERE, FA
RT-PCR # Streptavidin {REXBEBE S AR I F L VER M8 ( Musca domestica ) i % D3 #1 Kash
S35 T AChE ZE - MEZ T HE T MM FF, cDNA & 0] EHE | 2082bp, GBS M T
AChE M ERBUY, B SEBRBER Cooper HHE, RAT BB BMIEFBRM 4
TRERARE, HF 3 M ERTESRARENARBELE X, T —HRHW D3 # Ksh 1
AT CH, yitERA,

KWH FE, ZEEE M REEE (ACKE)RE, A, R A HiH

- IBAEERACRE) B REXRMLERZB R A L NS RMER. £
B, AChE RARERRAGH (AURNALEFRE) WEAER. FORMEET
MR SRER R, RS ZBERAL, EEMERE &Y, K5 BRI RLER
EPB . XPRRAN ENACLIRTHFZRARBNTENESE. ACEER
AR LR TS RANREE XY ERRE, FRAAHNARES FATE
HRERENRRIENRE. —FE FREALEAGESRAERGT MR
PR 5 —0HE, it ST R SRR LA 3%, RS R, BARA) S S BN
HR-HEBHTFIHC, AELHELHREN X5 ACKE #BF R %, X
2% B U R % B o) 0 40015 ) O RO B R

TERM S, WF AChE HBERBPEMAE - E WK (ace) b, BHBE KB AR
FEET ace EE, H cDNA F[EHERE—1 70kDa #9 XK, € 2 18kDa 1 55kDa £ BATH)
w1 RS, B R RME LR R ACKE 3R i B8 B FIRUE, 2 R
RPXLRRHRTFEE —RFABGTRNTER, Hh 4 M HEESHOEEMER
IESF TR RYIS AL, X 4 MRIBRERE TS R DAFITEURIER %, FHEFBE R
5 KW IHE AL 49R 1 CH, L,

BRE/NFESWRINE.
* MEEE,
EIF 1996 4E 5 A 15 BB,
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EEAHRF, ROVAREZEERAX RN (RT-PCRIMF N D EERER R
D3 1 B 54k & Kash B ACKE BE AT T FA4MT, X LB S WEXRE R
Cooper HE, REL T —H B MM M ERIAFHER, XX)FF| £ R R D3 M Kash
¥R T CH, fitk8,

1 ##Fd

1.1. EMER

Cooper BEUBRZH R R, 7 ace L EAMBUEFAFEMAGR, 77M HHHAZE
ARBEHIES R, D3 P EFER R, Kesh M H EZHHER R,

1.2 AChE &¥ME

F Ellman i R® 52 AChE &9 75#E MM, 2 58 Moores 25 A1) it 0 B8 BE 40 47 b st
1. PR K DDVP. &SR8 DR s I AR R % S R RARRESEER,
HEBEW R #2514 10,0.2, 10, 40 1 50umol/L, # E /B 10min, FHE V,, 58
B BERE ALY L 3EAT, MR 5 H SOFT o K89 Packard-Bell(IBM-type) S48,
H B 3T R AN E .

1.3 E RNABER

mm&m;mﬁ@mmf"’m&ﬁmm*&m & RNA, 3~5LF%ETF 1 X Eppen-
dorf 4 7 H I E R B, 285 I0A 0.5ml Gu-HCI 28 ™ ¥ (8mol/L B, 20mmol/L. MOPS
20mmol/1. EDTA, pH7.0), BE MK A S EHM B B/ W40, EOimE, EmA 0.2
#TRAY 1mol/L BRRA 0.7 IR FEI K Z %, F - 20C IfU¥E RNA, B RNA £ FRMH
JESEBER Bk, Y REE e i
1.4 XS FE(PCR)

PCR F DyNAZyme™ IIDNA ¥ & 88, BIEF- R0 B #1794 C A 455, 55CIiB K
1.15min, 72°C $E{# 2min, L 30 K. H—8 PCR IR ¥EFH DNA H—@EHHIE,
BRI MNREINN 200ng, XX 5| R E Cooper & & AChE 89 cDNA Ni F &
W, BRI GRA S0pl. E_% PCRB R E&EN 1000, BRI MHREH N
125ng, HHE—FR514180 S AWM LM EFIC. PCR I H DNA F B2 1% HBRIREE
BHEEE, ARt ZEReRRTHRET A,

1.5 PCR A BRMN@EERFFIL7

41 PCR R %% H 201 Dynabeads M280 Streptavidin (10pg/ pl) BER, Dynabeads B
FREHMLIE Dynabeads MBS B £ 5 (DYNAL) BB B H TRk HBE_H PCR =
W S5FPAREKTE 37C RS 15min, A Dyna IMPC - E F & LiEH, A 101 FFEeFE &
# 0.15mol/L. NaOH, F 37C IR & 10min, ¥WYH LFEB(X A SEDEIRICH DNA E
MM EFEE)FEBE 1 HE 6 Eppendorf B9, BB A 50ul # 0.15mol/L NaOH F 37C
JER 3% Smin, 3X 60p] B ERE EIER S 1mol/L HCL B HIG, A Z 8 DNA, &
) BAFIC ssDNA BRBEBR KK A 50ul 89 0.15mol/L NaOH 1 TE E 1T 8 %. 5
WERAEY ssDNA RR BSR4 HNBFESEEREY TE B ¥ (1mmol/L Tris-
HCL, 1mmol/L EDTA, pH8) #7, #8$# PRISM™ Ready Reaction DyeDeoxy™ Terminator
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Cycle Sequencing Kit( ABI 28] ) 847 Sk W BT FH RN
1.6 DNA FIHFI R4

B HER B A4 GAPCE B A HEP B F ) A 2.5(1994 4 11 H, MRC &+ F 44
¥R E M) T

2 HRFHB

2.1 AChE REMHENLELFIR

AChE L/ Z.BtAR RS DTNB K W 8 i B B ¥ (Ellman & 57 ), 33 8 3%
W52 405nm Lb6 BRI (Aqs T HBETEFME], M EHEMAMB MY K P ACRE 8
BESHEEAMERENGIRYEEHTEE. B183577 96 T REMBHARERE
HEA WA, 49R F1 CH, S EX S HBEA DDVP BE HEHEAR S, &atriy
HRFRE DI REFR DDVP MR, MU AR M ARME RS 5 77TM %
i, XFE % D3 RT CH, &,

B w3 R AR O S ACRE WS RS, AXEN T RREASIENYE
PEATRMEY, AREFREGTUSIEREN ™S, FRREFLEREE, W
G | BV EF 3 5 X 5k B 2GR A REAS AChE.

QD Limit=2. 000 Lag time=0:00
1 2 3 4 5 ] 7 8 9 10 11 12

—

/
s =] ]
R e

J—— —

—
il e

T OmMmo aw e

A

Bi1 &M AChE U BRE 2, d T AR AT B 15 ER S

Fig.1 Kinetic plots showing changes in absorbance {Aygs) with time for 96 reactions in
individual wells of a microtitre plate.
Four replicate 77M {rows A — D left), four Cooper (rows E - H left) and eight D3 {row3 A-H
right) were assayed in the presence of 50 umal/L bendiocarh (column 1 and 73,40 pmol/ L paraoxon
{column 2 and 8), IOpnﬂ/L malaoxon {column 3 and 9), 0.2 umel/L azamethiphos (column 4 and
10), 10 pmol/L dischlorvos (column 5 and 1%) or without inhibitor (column 6 and 12). Reactions
were monitored for 10 min with an ahsorbance limit of 2.000(0D}.

2.2 AChETEREBNY 0E HFF) 41K

B (TR Cooper & £ AChE 2§ cDNA B FBHEB R+ T —£5 & —4#:3]
MBI T RT-PCR, H#¥ ¥ AChE A E A M K B, I A Streptavidin 18 BB 2R 388 4
BAE X PCR YW BHRITFE(E 2). R85 D3 # Kash § & AChE #F ##%
HREA EARARERETHESAETRRENKILTHE 208 X ILFHBTF
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TAA, 3485 693 T~ EERR, ©115 Cooper M ) AChE F 9| LR (9% B F EH#.
{22, 5RM¥ ACKE WUF L, B 369E 0T A HT 81 MEERADAKRAFEN
BREQ LV TRAESRGFEN, EXKTWEASHK, UBRTREEL - B
B, MXTERAFBXREEARMZZHREDL I ZEEERMESIKARRBRED LT
BREFLEEI, RIRE 220 M ATG VEREBT, BLAESRIEE 1M1 RERR
EXKET. B, ESREEHE—SEHRHE.

PCR [ragment 11320bp}

MW60 e MW7
MWas MWi0
MWa7 MW2
MW3g AB2
ATG ATG TAA
mhp

MWI1
AB1 Mwiz
8771%
) MW46
= mws T mwes
PCR fragment 2(1130bp)

B2 #9 AChE cDNA K Bt PCR M F- ) S 8%
Fig.2 Strategy for amplification and sequencing of a housefly ACHE ¢DNA frag-

ment

2.3 REFSHREGWHHE

BATME T D3 Ml kash HFE AChE BRERB XA ETENY, S 5TERSEH
% Cooper W, BBLT 4 % RA, S5 51 ATA 5 ATG B{L.GTC X CTC &R,
GGC 2 GCC # 1R TTT 2% TAT #4X, W\ T35 163 by R A HM R 0 FH M.
F261 MMBBEMEENEER. B 343 UM HEMEENTHEM.SF 408 LHERER
EENEBRERE3)., TR, D3 f Kash 5 CH, #1 77M R ZX BT 5 49R B £+
F,Z£49R REFHEEE S —1 GGC A GCCEHMA, MM FHFE 446 MM HEMEL IH
ﬁﬁ[slo

AChE & —fh#2 S B K e ll, HIEHDL A i — B A — A F R A4 B, B
BT Z BUREA KR, S T3 Z B EM S T4 S M4 F £, B
AChE MfE RIS LR FN 08", PR DS B -1 L8R . M EHEARM—1
AEBMEANSESRHTHREAR PEF OHESERRE, 2HER e Hy
AChE FF3, ATHEWNI2E 316 (LML BB 58 445 (LB SRS 5S8 (UM AHER T ES
@i (E 3), W ACKE =R B RENEECACT RN a”
HOH R R EHGE, RSB EH LS EREERAE, B AR TR . NEY
T TR R IR, B ERT UF R REAAA], R’ AChE 5 368 U HHE
B — M REMRBULT BB P E M AH L s, X — R R R EE
B A0S, BEENSE S 08 HExUN, B, 2% ACKE B —SEHIMFCES

© PEMFRWEDHRFATIKSWES http ournals. im

1. ac

cn



262

13 %

Cooper:

D3:
Kash:

Cooper:

D3:
Kash:

Cooper:

D3:
Kash:

Cooper:

D3
Kash:

Cooper:
D3:

K:l;h:

Cooper:

D3:
Kash:

Cooper:

D3:
Kash:

Cooper:

D3a:
Kash:

Cooper:

D3:
Kagh:

Cooper:

D3:
Kasgh:

Cooper:

[ R

Mo

PILIWIYGGG

IFQ 683

P 3 # W& AChE #H PCR ¥ i cDNA R B E BB T T
Fig.3 Comparison of the aminoc acid sequences of housefly AChE cDNA in the PCR amplified region
The numbers at the end of each line refer to amino acid sequences. Prodicted signal peptide is underlined. — indicates resis-

&0

120

180

240

300

360

420

480

540

€00

660

duces identical to the Cooper sequence. * indicates deleted residues. ¥ indicates 6 cysteines which form intro-subunit

disulphide bonds. § indicates 3 residues which probably take part in the esterasic site, Windicates a different mutation in
49R from that in CH,.

KB ACKhE iy X 8RR E MR HR E 3t 74, T #% AChE ¥/ 4 M S E
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S TREAE R AL, XA BERET N4 ACKE ZF FRIZeH R AT AR BN
AFHEENENT, ESSKBIER /DS TROZEER, HEHRE ACREXERN
o, FHATX 4 DEEMS T HEBA ACKE PHRNS 4 M EERD TEX, ATE/DT
BEAS DR AR Z AR, Fi, RERRANS TECFESH LS ZRBRIER
AU B T EERS SR RHRAERX SR ABGHLF T AEEATEHESS .
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Characterization of Acetylcholinesterase Gene from
Insecticide-resistant Housefile { Musca domestica )

Huang Yao Qiao Chuanling
 Institute of Zoology, Avademia Sinica, Beijing 100080)
Williamson M S Devonshire A L
( Rothamsted Experimental Station, Harpenden, Herts. AL5 2JQ, UK}

Abstract  Acetylcholinesterase (AChE) is the target site for the organophosphates and carbamates
in insects. Widespread use of these two classes of insecticides has led to the selection of resistance.
Target modification was regarded as a molecular mechanism in some resistance specics. The altered
AChEs with reduced sensitive to inhibition are related to this resistance. AChE genes from two insec-
ticide-resistant housefily { Musce domestica) strains D3 and Kash were isolated and sequenced using
RT - PCR and streptavidin-linked magnetic bead techniques, The eDNAs have a 2082 bp open read-
ing frame from which the complete amino acid sequence of AChE has been deduced . Some differ-
ences of nucleotide sequence and four point mutations of amino acid were found compared with that
of a susceptible strain Cooper. Three substitutions are likely to confer insecticide insensitivity, which
seems that D3 and Kash belong to CII2 pattern of resistance.

Key words Musca domestica, acetylcholinesterase gene, mutation, insecticide resistance
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