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MOJIEKYNSAPHO-FEHETUMECKUWN AHATNIN3
PACNPOCTPAHEHUA PESUCTEHTHOCTHU

K ®O0C®OPOPIrAHUYECKUM UHCEKTULIMAAM

n NMMPETPOUAAM B nonynaunn KOJIOPAACKOIO
XXYKA HA TEPPUTOPUU PECIYBJIMKU BALLKOPTOCTAH

BBEJJEHVIE

Kosopaacknii »KyK XapakTepusyeTcsi 3HAUHTEJNbHbIM BHYTPHUBHIOBBIM MO-
JII/IMOpCbI/BMOM U 9KOJIOTHYECKOH MJIaCTUYHOCTBIO, YTO MO3BOJIFICT €My YCIEUIHO
aanTHpoBaThCs K OMOTHUECKUM M aGHOTHUECKHUM (DaKTOpaM OKpy»Katolleil cpe-
Jbl, BKJIOYas aHTPOTIOr€HHbIC BOSﬂeﬁCTBHH. Ha Bcem apeaJie (KaK MNEePBUYHOM,
TaK U BTOpI/l'-lHOM) Y 9TOro HaCeKOMOI'o pa3BuJ/iaCb PE3UCTEHTHOCTL MPAKTUYCCKH
KO BCeM COBPEMEHHbLIM U MPUMEHSBIIUMCS paHee HHCEKTHUIIWIaM. ITo CBEJICHUSAM,
MpejcTaBNeHHbIM B MexayHapoaHoi 6ase nauubix (The Database of Arthropods
Resistance, 2011), Kosopajackuii >kyk npuoopest yeCToHUHBOCTL K D1 npenapaty
U3 Pas3IMvHbIX KJ1aCCOB HHCEKTULIUIOB B 46 pernoHax Mmupa.

OJIHUM H3 OCHOBHbBIX MEXaHM3MOB O0ecreyeH sl Pe3UCTEHTHOCTH HaceKo-
MbIX K (DOC ABJIACTCA CHUXKEHHUE YYBCTBUTEJIbHOCTH K IlteICTBI/I}O MHCEKTHUIIH -
JIOB Y MyTaHTHOH (POpPMbI alleTHJIXOJMHICTEpa3bl (ache), KoTopas cBs3aHa
C HYKJIEOTHJIHOH 3aMeHOi ajJieHHHa Ha TyaHWH B noJoxeHud 980 or Hauasa
reta, 4Tto MnNpUBOJAUT K 3aM€HE€ aMHUHOKHCJIOTbI CEPUH Ha TJIMLUUH B IMMOJOXKE-
nuu 291 (Zhu, Clark, 1997). B ocHoBe MoJIeKy/ISPHBIX MEXaHU3MOB PE3UCTEH-
THOCTH K MUPETPOUAHBIM HHCEKTULMIAM Y HACEKOMbBIX Ji€2KaT HYKJICOTHIHbIE
MyTalliu kdr B TeHe 3JeKTPOH-UyBCTBUTENLHOTO HATPUEBOTO KaHasa (voltage
sensitive sodium channel, ldvsscl) (Williamson et al., 1996). Hykneotua-
Hasi MyTauus kd/‘ NPUBOJUT K 3aMe€HE€ aMUHOKHUCJIOTbI ﬂeﬁuHH Ha qﬁ)eHl/lJIaJIaHl/lH
B noJioxkerud 1014,

LJeawv nanHo# pabOTbl COCTOSIA B UCCJIEA0BAHUN PACNIPOCTPAHEHHsT MyTaLUE
B reHax ache u ldusscl B nonynsiusx KoJOPajCKoro yka Ha TeppuTtopud Pec-
ny6suku batikoprocraH.

MATEPUAJIbI U METOAbI

[enoTunupoBanue nNpoBeieHO y 5 BEIGOPOK HMAr0 KOJOPAACKOTO KyKa U3 JIO-
Ka/bHBIX MOMyAsUui nepudepun (MusikuHcknit — 1oro-3anannsiii, Kyloprasun-
CKMH — I0XKHBIH, $SIHAyJIbCKUI — ceBepHbIH PAHOHbI) M LEHTPAJbHONH 4acTH
(Ydpumekuii u bupckuit pationnt) Pecniybinku batiikoproctan. B kaxioit momny-
qsiunn nposesien anamuad 30—50 ocobelt n3 BEIGOPKH MePe3UMOBABIINX HMAro.
O6paboTky uHcekTHlmaaMu (akreatnk — DOC u Jeunue — CUHTETHUECKHH
MUPETPOUT) MPOBOIUIN TOMHKANBHEIM METOIOM paGOuMMH PacTBOPAMH B J103€
1 MK/1/0co6b. PacTBopbl HaHoCH/IM MUKpoLLTpUileM Mapkd MILI-1 Ha BeHTpasb-
Hyl0 o6Js1acTh nepenHerpyau. Bece pabGoune pacTBOPbl HHCEKTHLMAOB TOTOBHJIH
Ha 96 % sranosie. B KouTposie Hacekombix 06pabaTbiBan stanosomM. [Tocse 06-
paboTku »KykoB nomelaau B vamk [letpu B 10 moBropHocTsx no 10 ocobet
Ha OJIHy MOBTOPHOCTb. YuéT THOesu Besu depe3 3 cytok. Jkcrpakuus JIHK
6bl1a MpoBeeHa heHoJ-Xa0poPOPMHBIM MeTooM. JLJIsT H3ydeHHs TToJUMOpdHU3-
Ma (hparMeHTOB TeHOB ache u [duvsscl wcnosb30BasM METO IByHANPaBAeHHOH
[TLP-amnudukannn cnemudpuruecknx anneneit (bi-PASA, bi-directional PCR
amplification of specific allele). Jlanusiit MeTox nMo3BosseT HAEHTHHHUIMPOBATD
Kak YyBCTBHTE/IbHbIe/PE3HCTEHTHBIE FOMO3HIOTHbIE TeHOTHIILI SS 1 RR, TaKk 1 re-
teposurotHole SR (Clark et al., 2001).
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Tabauya 1

Pacnpeueneﬂue 4acCTOT BCTPEYAE€MOCTH (bEHOTl/ll'IOB U F€HOTUIIOB UMAro KoJIopaackKoro Xxyka, pa3jnyaromuxcs no

yyBcTBUTENbHOCTH K POC

denoTurb [enoTumnbl Annenu
Paiion UyBcTBHU- Yeroii- [omo3uroTh [ereposurorsl, [omo3uroThl S R
TeJIbHble YUBbIE «Kne», SS SR MyTaHTHble, RR

YpumcKuit 0,025 0,975 0,517 0,31 0,172 0,672 0,328
MUSIKHHCKHH 0,053 0,947 0,567 0,4 0,033 0,767 0,233
Buaarosapckuii 0,55 0,45 0,4 0,433 0,167 0,617 0,383
Kytoprasunckuit 0 1 0,038 0,038 0,923 0,058 0,942
Bupckuit 0,15 0,85 0,581 0,29 0,129 0,726 0,274

Slnaybekuit 0,086 0,914 0 0 1 0 1
Kurunckuii 0,025 0,975 0 0,107 0,893 0,054 0,946

PE3YJIbTATbI IIMK a[aMTUBHOTO MOTeHHa a 0CoOH U MOMyJsLUE B OHTO-

Pegy/ibraThl pacnpeesientst 4acToT BCTPEUAEMOCTH My-
TaHTHBIX ajiesiell (R) U reHOTHUIOB, FOMO3UIOTHBIX MO Ha-
JMUUIO «JIHKUX» M MYyTaHTHBIX ajuiesiell (SSu RR), Oblin
COTMOCTABJIEHbl C YaCTOTAMM BCTPEUAEMOCTH YCTOHUMBBIX
1 UyBCTBUTENbHBIX (DEHOTHNOB B BbIGOpKax, oOGpaboTaH-
HBIX JIAATHOCTHYECKHUMH KOHLEHTPALMSIMH  MHCEKTHIIH-
J0B (Tabu. 1). B jokanuTeTax, BXOAAUIMX B IPYIY H02KHBIX
M BOCTOUHBIX PallOHOB, OTMEUEHO COBMAJEHHE pacrhpese-
senust yactor. CeBepo-3anafnble W LEeHTpaJbHble TPYMIIbI
JIEMOHCTPHUPYIOT MpeBbillleHne o ycToiunBblX K POC
(beHOTUTIOB MO CPaBHEHHIO C JIOJIeHl TeHOTHMOB, HECYLIHX
MYTaHTHBIH a/iesib ache, 1 CHIPKEHHYIO UacTOTy BCTpeda-
€MOCTH (PEHOTHIIOB, YCTONUMUBBIX K MUPETPOMUIAM, 110 CPaB-
HEHHIO C YaCTOTOH FeHOTUIIOB, HECYIINX MyTaHTHBIH aJuiiesb
rena ldvsscl.

OBCY)XOEHVE

[TosyueHHble JaHHbIE CBUAETEJbCTBYIOT O TMOBBIIIE-
HHM ypOBHSI Hecrelugpuieckoil ycroiunsoctn k POC
(oraMuus nosielt PEHOTHIIOB OT JI0J1€H COOTBETCTBYHOLIMX
reHortunos, p<0,001), 4To MOXKeT ObITH CBA3aHO C OCO-
OCHHOCTAMM MeTa0O0/NMYEeCKOH YCTOWUMBOCTH, a TaKKe
CO CTPYKTypOH M TMJIOTHOCTbIO MOKPOBOB MMaro. Hawmu
NPOBEEHO T'eHOTUNHPOBAaHWE MyTalliM B TreHe ache,
HO MOSIBUJIUCH JIAaHHbIE, CBUJIETEJBCTBYIOLIME O HaJHUMHU
ToYeuHbIX MyTaluil B rene ache? (Revuelta et al., 2011;
Piiroinen et al., 2013). [lis1 okoHYaTeJIbHOIO BLIBOJIA O Te-
HEeTHYEeCKOH OCHOBe (opMupytolleiics Y KoJopaackoro
JKYKa M3 JIOKaJIbHBIX nonyJasauuil Pecnybuku BatkopTo-
CTaH PE3UCTEHTHOCTH HEOOXOIMMO ONpeie/ieHHe YaCTOThI
BCTPEUAEMOCTH MYyTallMil B reHax, KOHTPOJHUPYIOIIUX Me-
TabOJHUECKUE MPOLECChl, B YACTHOCTH, FeHax ceMeHCTBa
uutoxpoma P 450.

PaGora wactnuno mnopaepxkana rpantom POODU
Ne 15-04-04801 «dnureHeTHIeCKHE MEXaHU3MbI peaJsin3a-

reHe3e HaCeKOMBIX».
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% SUMMARY: Background. We analyzed the spread of mutations in
the gene ache — acetylcholinesterase responsible for resistance to the
organophosphate insecticides, and in the gene [duvsscl — electron-
sensitive sodium channel, providing kdr-like resistance to pyrethroids
in different regions of Republic of Bashkortostan. Materials and me-
thods. Each group included 30—50 overwintered beetles. DNA from
beetles was isolated by phenol-chloroform method. Amplification and
analysis of genes ache and [dvsscl were held by bi-PASA (bi-directional
PCR amplification of specific allele) according to (Clark et al., 2001).
Evaluation of susceptibility to the set of insecticides from classes of
POI (aktellik), pyrethroids (decis) was carried out by topical infliction of
ethanol solutions of insecticides (I ml per individual) on the thorax of
adults. Diagnostic concentrations of insecticides corresponding with this
manner of treatment were determined in the preliminary experiments.
Results. In the localities included in the group of southern and eastern
regions, frequency distributions coincided. North-western and central
group showed excess of phenotypes resistant to organophosphate insec-

% WHbopmaumsa 06 aBTopax

ticides compared with a share of genotypes carrying the mutant allele
ache, and reducing the incidence of phenotypes resistant to pyrethroids,
compared with the frequency of genotypes carrying the mutant allele
ldusscl. Conclusion. The interpretation of these results implies a sig-
nificant contribution of some unknown component causing the increased
level of non-specific resistance to organophosphate insecticides that can
be associated with metabolic stability and also with structure and density
of the beetle integuments. It should be noted that individuals carrying
the mutant allele, providing resistance to pyrethroids, apparently did not
have high adaptability, which may be the reason for this discrepancy in the
frequencies of occurrence. Polymorphism and mutations in genes con-
trolling metabolism (in particular, a family of genes of cytochrome P 450)
should be studied to elucidate the genetic basis of Colorado potato beetle
resistance in the territory of the Republic of Bashkortostan.

% KEYWORDS: colorado potato beetle; resistance; mutations in genes
ache, ldvsscl; organophosphate insecticides (POI); pyrethroids.
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