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PAE QTL {7 5 N AETE S5 HUMEAH 19— Be R JE ], 4N P450s  kdr ACHE % ; 77 3 8 J5 PR 78 Y 4 - i o7 & IR
IX] Fb 7 e e o AR oy 3 P B AR TR A 7 &0, A, Saavedra-Rodriguez 45 AP FilH IM Fit CIM FE &, % 439 4~
B R By BEARUEAT T8 M RAE TR SR R LB AR 5 QTL SHitk A b fE Chrl BA 2 4 QTL.

| SNP il SSR & HFic F—>| L[4 OTL 4% |




28 FERFREAFFHREAZRFH  htp://www. cqgnuj. cn % 33 %

Chr2 | 14,Chr3 E&EDA 24, B QTL 784k b iy B AR & LA K8 AL 30N 0 A5 R ifF — 25 5T .
2.2 AR HREFHEREML SN RS T

Ranson % AUYAE R L W3 BChAF 58 Z BT 3 4> QTL, Hrf repl M rep2 f2 EZAY QTL, rtp3 K E (1)
QTL, rtpl i FYetathk 2L, JE A0 a7 aE 2L, il T 24 B 55 BT i A9 20 7 B 30 FRE MR 5 e AT B L At ] L 75
— AR R S5 B repl RANES T S SR R — AN JE L rep2 M rep3 BIAEFE T 3R U, Hob rep2 540
fifl 8 2% PASO M3 L BFAROC ), [WFEHL , Wondji S NI IEARF I 2 BT 3 A QTL A7 4, rpl Al rp2 3
£ T YL A 2R 3 rpl 7 S BA 14 AR L % 5L B (10 AN S 40 (5,25 PAS0 JEBD A 1 MR IEE, Hoh 4 A4S 40
Ji 8,3 PASO Kk A 7E B Jk e ol e ¥y B 22 9 3R GK L R OIE CYP6P9 Al CYP6P4 KK s rp2 IWILA 5 A4l i (0
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RAE I TCHE TR TR0, ot B T B CYP6P9a Fl CYP6P9b K2R 4 51| B 1 5 8 ( Droso phila mela-
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Tab.1 Candidate genes of A. funestus and A. gambiae

Yy b 2
CYP6AA4 . CYP6AAZ . Esterase, CYP6P9a . CYP6P9b, CYP6P5 . CYP6P4a . CYP6P4b . CYP6P1 .
CYP6P2 .CYP6ADI ,Lipasel

ARELBCA. funestus)

XL 3% B (A, gambiae) CYP6AA .CYP6AA2 Esterase .CYP6P3 .CYP6P5 .CYP6P4 .CYP6P1 .CYP6P2 .CYP6ADI .Lipasel

Wondji 2 AP FE rp2 SN LT 34 AfCYP6MI R H (AfCYP6M1b . AfCYP6Mla Fl AfCYP6MI1c) 5
X % 3R 3 A AgCYPEMIT JENARA L . S B MR AH DL 34K g 7906 .82 00 Fl 8306 3 ik B8 ik 5 B 3K 8 %6 i
FER B I e R A — B, R e — E B, Witzig 28 AU 78 B R AA 32 B (Ano pheles arabiensis) rpl fii
SRR B 22 A 8 R PASO PR 4 2 8 AR 19 5 A LU PR ISy, CYP6 P4 DR 7E 0 1 B ol 1 3R 5K & W) b A
Jo A WG R I HE N 5 ORE F il CYP6 P4 B R R R B Y R W AL U2 rpl 47 0 EEE 5 R BT MR o
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Witzig 5 AUV 00 78 B RLAAHE I rpl A7 S &I T 25 AR P450 MRS, Horp 8 A~ CYP6 F LA
(CYP6P1 .CYP6P2 ,CYP6P3 ,CYP6P4 ,CYP6P5 .CYP6AA] .CYP6ADI Fil CYP6Z4) % 5 Hi Ik iy F ik,
PE— 25 SR 5T s , CYP6 P4 55 DR 40 M 5 et vy vy 28 0k 09, i JHG A 5 AT 19 3R 001K 0 B AR — 2, R W [l K%
PO 18 B DA (19 3R 3K EE AR AR DL o (H — SEBE PR i) R AF AE 22 S M . S5 SR R W] X SE 20 i €8 3% P450 ek B A iy %2
DResE 25 A BORGTHEAT , [R] I X E — 25 0 5% A4 HORPTrEpLS A — @ s S 2 .

4 INEERE

HFrOC Tl e fr 4l B dU s fis QTL By ot iAs TR Kk, O @ kB3 T e M f ke, 7 IHHEA
AR FEPUE AL 8 ST e e PR 1 38, QTL 28 A2 /i —F A R 58 T-Be . A SCTE B 45 8 PR AR BT v A7 o5
RATUE A 18 B PR Y R Ak ) 2 B, QT L HA DR AF P - A8 AS [R] MSCRR FAS ] 0 /8%t & v 6 B 1 QTL ZERE A 20 W)
PRALE AR RN, 2 B KA — s R B AT R0 35 1% RO S 40 1 Ao ik ik A 3R SR S AR . 3 o HoAb iRy QTL AT 58 42
S8, DUSETREER S SAE NS5 B A R R BOR QTL R AL AT 98 7 2 8 2 7Y J2 G 4] 5 B 3t 18 455 2%
AR QAT 2 R T 38 FH 25 AR 18 08 B R 2 % O A BRI AT, S0 A RE AT RIOH) B 22 B i B USRI B T AR s AR 2 AR
ey SRS 20 M A RN L AR AF . PG AR iR SR AL b W B S RO o T B 9 an R R A v
(Restriction-site associated DNA tags) 4 8 544 % 81 3% Al QTL EA, I8 13 52 B 40 B (Association analysis)
it AT USC BT A7 A5 B R DA 3 6 PR A R ik A XL X QL A A KRS B8 R B B BE G 1 BB VST b O IR AR
D5 T B B0 ELAMAE T AT X8 AR e A 3 e DRI DA S E  fin PR M R TR B S RN A3 B v B O IR AR SR
PR B 35 A% 2 TN 43— A 0 = SR A DA R e H T 24 4 1 st A 43 A e 1 i 2L
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The Progress of Quantitative Trait Loci for Mosquitoes Pyrethroid Resistance

LIU Baiqi, CHEN Bin, QIAO Liang
(Institute of Entomology and Molecular Biology, Chongging Key Laboratory of Animal Biology,

Chongqing Normal University, Chongqing 401331, China)

Abstract: Mosquitoes as the important medical insects posed a great harm on human health. In recent years, due to the extensive use

of pyrethroid insecticides, insecticide resistance occurred in mosquitoes. To illustrate the complicated molecular basis and hereditary

character of the pyrethroid resistance, a new method named quantitative trait loci (QTL) mapping to analyze. The latest develop-

ments of QTL studied in mosquito pyrethroid resistance during recent years. including the theoretical basis of mosquito QTL map-

ping studies; QTL mapping identified resistance locus and the expression and regulatory analysis of the resistant genes. Researches

on mosquito resistance to pyrethroids QTL developed rapidly in recent years, the research results have important implications for the

controlling of mosquito vectors to prevent diseases. On the basis of the current methods. a restriction-site associated DNA tags se-

quencing and association analysis to mosquito QTL, in order to further explore the mosquito resistance to provide a new opportunity.

Key words: mosquitoes; pyrethroid resistance; quantitative trait loci; resistance gene; comparative analysis
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