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RE DEBEET EAERBE A RRER Culer pipiens X8 LB BRIPUE A TEHIE
Lo KRG TEACHATIRFEN U 7 B ESEE (RFLP) 047, T2 SR S R
FZEM. GBS EEERNST TR AN PCRY AT MR BHBTR E0, WHEER
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RTERME S (U BRI AR A B AR R A B B S Al AT T ihe .
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1 MRIFZE
1.1 78

AWF: AR (95%), DREH (95%) MIEHE (94%), K EATERLA 2R
RIAGE; FIE (90%), REWMTRIKNYERAE.

Iy, E5E8 B,. B, f1 B, &AM DNA BVEE Montpellier [T X% K] Michel Raymond & =
R A MENEERAAAFAZLT ZAPMRERANEREIHRE, BRI EKE
FUIERE) 4 B A RITRERE Rk, A HEFRAFBER N E, Fmine, EZHATH
B B & PCR 43 TY.

B AR A EE FOM R BN A1 e B ARR X B EE AL RO ORER . SRE IR T IR = N TR 77
24 W e, B EF R R HLEEEL 40— 60 k20 M4 R BT BRES B St AR BN 2R BB
FURMEE . [ %o Gt b X Ao B () 5L 4 2 HRL A3 AILHEAT 4 A WLTE 2% SRR ROAL M O RO, Rk
HIFER 60% ~70% B E. EEAMES, MeBAZMERRNBEME, EZ2HS
AP SR AR —EL

1.2 A&

RERE vk ARG TR B RA TR R Rk, RIREN 7.5%. B 4HH
10 pl AR €0.063 mol/L. Tris-HCl: 0.5% Tritor, 10% HMAERRER =) 59 EEEEH
SRR o pEERRIERE

DNA $#2E: FBy /S iRl o 4 @840 R I N4 DNA.

PCR 7+ 8Y: 1RYBHEES B, A1 A, ERFF35E 15 1(5 GAGAAGCTTCTGACGGACCAG
37 F 57 ACATTGCGTOCCACTATGTC 372 5 (57 CCTTCGCCAACTTCTCAACCC 37 F 57
ACTTCATTOGTTOCTGCTOOG 37 ). PCR RN AT A 50 wL, RS F F 25 mmol/L Tris
(pH6.8): 25 mmol/L (NH; %S0, 1 mmol/L MgClh. 0.01% ¥}, 4 # ANTP % 0.15
mmol/Ls FI¥% 0.2 pmol/L, 1U Tag DNA BE&E. -7 DNA 2 (I (R DNA BB/
2/50). 94T M2 min J5. O T HRMHERIEIFN (Perkin Elmers 4 7], 480 B> {F 30 IR1E
IRy 94C 30 &+ 50T 30 s 727C 30 so T ELYA 900 bp.

TR BESY]: F] Rsa T ESEET. EEUDRSARIRA 15 0l (Rsa T BB 0.2 pd. Q2U/ LN
10 X R M (Promega kit> 1.5 L F 874 13 (L0 RBETE 37C THRE 1.5 he &
SFBEAT 2% TR RERLR HLIk .

2 R

2.1 BRESZEMEE™ PCR 7 ElfRE

LI E AR 4 MBS BT AREE 70% ~80% FULH E AR R HEAIE AT,
HATROIEAELAR, FIESEERE RK T, R HART 4 MAVB N =B, X =tE DY
SRR EE T 8RB U R BT, 3 SRR R DNA MBS R B E AT, 4 Bl
EHRB AR, MEREB/B, A& (B 1, HbhumsintR R BB, B, 5 EMS
SERRPUE B AOAEERS B, B, SHUMBIPUE R A A B B, /B, RERFE.
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F 1 AFE & RESER BEE (A) MEER AZE (B) # PCR U™ HES Y] F B o bk B 3
Fig.1 Electrophoretogram of PCR products from esterase B genes (A) and
esterase A genes (B) in each resistant strain
B A, 1=Marker, 2=B,, 3=B,, 4=B,, 5= LiIHiBM KR (malathion), 6= HHFH R (temephos),
7=FIMH R (chlorpyrifos), 8=#EH MM F (trichlorphon);
BB, 1=A,, 2=A,, 3=A,, 4=SHFHEH R (malathion), 5= XNEFBEMHFE (temephos),
6=FIEM G R (chlorpyrifos), 7=&EHMH K (trichlorphon)

2.2 BHAMHPEREAHOSE

By R R 4R 4 W4 RERES Ik 45 & L& PCR 4y BUARRS AT, 28 FH LM AN & 46 1 h
B SRR XMW BB A AR (58 1) STt XA & 46 3 X i F B P B B B,
RURBEE G FEMB, EVMM X EANERKE B)/B, e HE, SEMXHFE
FEEEE B, RSB RER, PRI PO BR B S B R SRR T R P U BRI B3R,

x1 BRI FRNEEELHOME(%)FH"
2.3 BUBERBFXIEEEEHLBEAVIEIFIER  Table 1 Percentage (%) of each esterase phenotype

MNFE1HEIEXRE, XS in the natural population
HBEREHLEFE —EMHH., HE2T—R 3] 18 Population
WAEVLBER AL )G, TIRRI—FR  Esterasephenoype  HiM Hangzhou &4 Jinhua
HREER, MEPHBURCEH 2SR B, 39.43 35.54
K, REITHEBEBEERE (K 2), FH, B, 12.15 10.86
MEPHSMHERESMUERRBLERRE B,/B, 7.88 20.17
THAk. ERERENE2 AP, MEFY B (S) 40.54 33.43

PUE B i R P EERE B, RUSBF LR B A « HUMEBERIE 120 kR, SEMBENE 115 kBUR

E’ E‘éﬁ B, ﬁ%ﬁ%é?ﬁ 9&, Egm Bl/Bz l *h120 ;ndividujs in the Hangzhou population and 115 individu-
s in the Jinhua ion were m red

RAMKBBEGAE, BN B WAH T population were messure
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fth=Z 7MW B AT ERAE RMSIEEE R, B B, RS RT e, TS B, &Y
FEERE B, /B, A& TLRAR A L ARG PG I S Rr Bk it 3 H BRES B, RURBEE 2K,
FERE B) ZUANBRER B, /B, 4G TR IR AT BERE.

F2 TEDRAMEEEEN AR AR AR AFERE (45
Tahle 2 Selective advantage of each esterase phenotype in the Jinhua population to different OF insecticides

A% FEL Temephos BB Malathion
Generation B4 B, B./By S By Bs Bi/B; S
1* 35.54 10.86 20.17 33.43 35.54 10.86 20.17 33.43
2 79.12 0 20.88 0 57.82 0 42.18 0
3 92.54 0 7.46 0 64.47 0 35.53 0
4 100 0 0 0 78.25 0 21.75 0
5 79.36 0 20.64 0
4 &8 M Trichlorphon FAEYE Chlorpyrifos
Generation B, B; BE./B, S B: B, B)/By 3
1 35.54 10.86 20.17 33.43 35.54 10.86 20.17 33.43
2 31.24 43.16 25.60 0 25.33 47.55 27.12 0
3 10.55 72.02 17.43 0 5.27 90.18 4.55 0
4 0 93.58 6.42 0 0 100 0 0
5 0 100 0 0

* AHAESBRMEREEMES G RE. P<0.05): SRRNEL-2RMERS L, Fi~-4MlE70L, FS
{XHE 65 2%

# Difference of frequencies of esterase types between each two generations is significant (2 test: P<C0. 05): For each strain,
85 individuals in 1st and 2nd generations: 70 individuals in 3rd and 4th generations, and 65 individuals in 5th generation were mea-

sured

A LG SRR A ML (R ELTR e, PN EE p B4 B B 0 B Bl e B R 2 B
HamE—; FONTREER RTE 4 SO 2RI BEES B, JVEE, MM S EMAREE 5 A
HIRE R RE 4 AR REES B, VB8, LSRR RITTE 5 /AT EEES B, BV AIES
B B, /B, A& LB, BRNEHEATREE. ANEY BEAMBENREMTSERE X
36 = S B ER R AR AL S B BB B AT B R 2R B B LR B
3 itig

AV ER S, BEERY SR EML, WiEE S 4 E 80K
BULEEMARRMSER, AR ERAREN BN 22— NFEF VLS RF7EEL
S LET-ENESR. EFERNREY. AROFENBEREFTRES AR ST
¥, AR RIEEES S RS A F RA A AFEA ARAIEFR Y. Villani & Heming-
way (1987) F1 Bonning % (1991> IR RERW, EEIFME RS0 ES R b i o BE s
A, FIZERFLLEAE, MEAMGEE, BBEE B, VB SR, BUAEEES B, B MY EER
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Pkl 3], Hemingway % (19900 H 6 A NLE R~ BF I R R B8 B, BE SN
ROBAE R O B MEAT TR, 45 REREE BB LL R A TR RRIRHY, BERSE (19940 FH
B L R BB PR AT T AR A LB B RE R, RIS iR R ERIEE T,
BelS B,. B,/B, M B, /B, B LLEAFHA G, AP B MB/B, EHERIHE: BIEEHE
FIEAT, (CHBRES B, B TR, AP MERNTIAR, £ = QRS R
WERMEIUAEEES B, /B, A+E R, WMAIsMENRERREHE R M B /B, BIh2E
A, it RS &P orE B, R R ET RIS E R P RIRETEL AR S
TG RIEE B /B, A MEHFL, XERERSE (1994) EREREGEREF—T£R,
MR ST E P AN EARA X, XEHFTH PR, RN TER ZFMINE
R VLB IE RS RO FENERY, FEPUERLD, R RIEEES S0 R 2R AR A
A LB 7 [7] 4035 18 0 7 1

AR PRSI BE Al 7 B IR 4 BY B0 5 VA B R J Ayl 1o 0 R (B M A T4 T
Z&ME (RFLP) #ile7 100, g 2 HRA B ICHRE B B DNA REH, SHEARE
AIATAA, HRAFICEAEEA PR EE R PCR F B, BSR4 BERE & E AT
AT SR ENENFERMEEAMTEY, FREED A BEEEEET R, HRERTER
FabkEm, (BEW LREERE, hEWMB; RFLP BBBKRAE, BEARKEQBEDA
B, BUIRBRIKEEEWE AR, FARTHREEEADNA BRE, FEEFM
AR, AP ETRE OB R E AT B PCR T M i, Sk TR R EFAME T
A, I HERBRRAR R, FATEEEMERE, DS mA AR EEES ik
W T, ATHAT B AR BE R s R ER R 2R B A0 5

B AR (1994 MET RSB LTT MM IS B EESEE, ZMETESE B, B B
B,/By» B/Bys By/By HHIEHAEREEI, k4% (1996) STALEEY C. pipiens
SEA B, BUOL, REATALIATATA, REREELD, SRR STEEREEILE
FEH, ZHAAIE, 25T S-SR AR D R 25 BEEE. TUMNAEERKE
ERMER G RE, REFHREHR, £ 80 EMVITTHEH SRR, 71 80 £18
RE 90 FRVIFH OFVBEETENEE . G A RERS, IEHENNMX THFH S
MBI E . IRIEFAELFME A VIEES RFR T S Rk E, FUD as A | BT
FliZ$® TEEEE B, A1 B, B R0FETE, LLS AN FIAE MLBE 2% 2857 6 450 F o 10 159 b S 204 20 B 48 45 7
—EMIER, Jf BIXARMEE N] gh e A AN FA VLS A R A s O R A R . X A
FHILE B, /B, Z2a® 2R, LEFEL RUEMABEEABRIETNEE, EEH PR,
RZ, RS RPUEERE R R AR, R F R B R0 2 B e, R AN RS AL X
S v R B R AR A B
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PCR IDENTIFICATION AND PROBABILITY OF AMPLIFIED
ESTERASE GENES IN CULEX PIPIENS PALLENS
Wang Jinfu Chen Rui  Lu Shachong
(nstitute of Parasitic Diseasess Zhejiang Academny of Medical Sciencess Hangzhou 3100132
Xu Jiannong
(Department of Parasitology » Second Military Medical University, Shanghai  200433)
Abstract Organcphosphate insecticide (OP) resistance in mosquitoes of Culex pipiens complex has

been shown to be correlated with the increase in esterase activity resulting from overproduction of the es-

terase due to amplification of the corresponding structural gene. Several esterase B loci have been identified

with Scuthern hyhbridization and restriction fragment Jength palymorphism (RFLPY. In this paper: esterase

B loci in four OP-resistant strains of Culex pipiens pallens were identified with the restriction analysis of
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PCR fragments. The results indicate that varicus esterase loci have different selective advantages under dif-
ferent OP pressures. B; gene was amplified in temephos-resistant strain: and B, gene was amplified in
trichlorphon and chlorpyrifos-resistant strains. The hvbrideveote of B, and B, genes was detected in the
malathion-resistant strain. Different natural populations of C.  pipiens pallens have different probability of
B gene distribution. These results are discussed in relation to the selective advantage of esterase genes to OP

pressure and mosquito control strategies.

Key words organophosphates resistance, Culex pipiens pallens esterase gene, PCR identification



