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I'EHbBI TOKCHHOB AXMI477, AXMI482, AXMI486 1 AXMIS25 U CITIOCOBBI UX
INPUMEHEHHUA

CCBIJIKA HA POJICTBEHHBIE 3A5BK
Ora 3asBKa ucnpamusaet npuopuret [Ipeasapurenbroii 3asiBku CIIIA, mopsiakoBbIit
HOMep 61/913905, nonanuoit 9 nexkadbps 2013 r., u [IpenBapurensuoii 3asBku CIIIA,
nopsiiKoBbIi HOMep 61/913911, nonanHo# 9 nekabps 2013 r., coneprkaHre KOTOPBIX BO BCEH

CBOEH MOJIHOTE BKJIFOUEHO B JAHHBIN JTOKYMEHT CCHUIKOM.

CCBLIKA HA IIEPEYEHb ITOCJEJOBATEJIBHOCTEU, ITOJIAHHBIN SJIEK TPOHHBIM
OBPA3OM
OduumanbHas KOMHs NEPEvHs MOCIEN0BATENbHOCTEH MOaHa Ha PACCMOTPEHHE
3JeKTpoHHBIM 00pa3om uepe3 EFS-Web kak nepedens nocnenosarensHocTeli B popmare ASCIIL,
npuaéM daitn pazmepom 97 kunobaiit 3apeructpuposad 14 Hos0ps 2014 r. nox Ha3BaHUEM
“APA136054 ST25.txt” omHOBpeMeHHO co cnienudukanueii. [lepedeHp mocnenoBareapbHOCTEH B
sToM nokymeHTe B popmate ASCII sBnsieTcst yacThio ciennUKaLU U BKIIFOYEH BO BCEll CBOEH

MOJIHOTE B AAHHBINA JOKYMEHT CCBUIKOM.

OBJIACTb U30BPETEHHA
Hacrositee n3o0peTeHre OTHOCUTCS K 00JIaCTH MOJIEKYJISIpHOM Oronoruu. B Hactositem
AOKYMEHTE O6eCHe'—II/IBa}OTC$I HOBBIC I'CHbI, KOTOPbIC KOAUPYIOT NCCTULHUIHBIC 6CHKI/I. I[aHHbIe
6eJ'IKI/I " KOOJUPYHOIIHE UX HYKJICOTUAHBIE ITOCTIENOBATECIIbHOCTH, ITPUMEHAIOTCA IJIA
MPUTOTOBJICHUA NMECTUUAHBIX COCTABOB U MPU MOJTYUEHUHU TPAHCTCHHDBIX paCTeHHﬁ,

YCTOI\/'ILII/IBI:;IX K CEIbCKOXO03SHCTBEHHBIM BPECOUTEIIAM.

MNPEAITOCBIJIKY U3OBPETEHUA
Bacillus thuringiensis siByisieTCst rpaMIoOIOKUTEIBHON CIIOPOOOpasyroIeii MOUBEHHON
OakTepuel, koTopast 0dJiaiaeT CHOCOOHOCTHIO MPOAYLIUPOBATH KPUCTAITMUECKHUE BKITFOUEHUS,
MPOSIBIISIFOLIME CIEU(PHUIECKYI0O TOKCHYHOCTh OTHOCUTENIbHO HEKOTOPBIX OTPSIIOB U BUIOB
HACEKOMBIX, HO O€3BpeHbI [Tl PACTEHHI U JPYTHX HELEJIeBbIX OPraHU3MOB. B CBs3H ¢ 3THM
KOMITO3ULINH, copepakamtue mrammel Bacillus thuringiensis nim ux MHCEKTHIUIAHBIE OENKH,
MOT'yT NPUMEHSTHCS B KQUECTBE SKOJIOTHYECKH MPUEMJIEMbIX HHCEKTULIHIOB JIsl KOHTPOJIS

CEJIbCKOXO3SIMCTBEHHBIX HaCGKOMbIX-BpeHHTeHeﬁ HJIN HACCKOMBIX-TICPECHOCYHUKOB IJIs1 JICHCHUS
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pa3NuYHBIX 3a00JI€BaHUI YeOBEKA U )KUBOTHBIX.

Kpucramnmuueckue (Cry) 6enku (nenbra-sanorokcunsl) u3 Bacillus thuringiensis
00agar0T MOLTHON MHCEKTULIMIHOW aKTUBHOCTBHIO OTHOCUTENBHO JINYMHOK HACEKOMBIX,
OTHOCSLIMXCS PEUMYIIECTBEHHO K oTpsinaM Yernyekpouible, [lonykecTkokpbuible, J[ByKpbuUIbIE
u Xectkokpbuible. JlaHHbIE O€IKH TaKKe MPOAEMOHCTPHPOBAIN AKTUBHOCTh OTHOCUTEIIBHO
otpsinos Bpeauteneii Hymenoptera, Homoptera, Phthiraptera, Mallophaga u Acari, a Taxxe
APYTUX OTPsiIOB OECO3BOHOUHBIX, Takux kak Nemathelminthes, Platyhelminthes u
Sarcomastigorphora (Feitelson (1993) The Bacillus Thuringiensis family tree. In Advanced
Engineered Pesticides, Marcel Dekker, Inc., New York, N.Y.) JlaHHble Oesku H3HAYAIbHO
knaccudummponanu kak Cryl-CryV, npenMyinecTBeHHO Ha OCHOBE WX MHCEKTULIUTHOMN
aktuBHOCTH. OCcHOBHBIE Ki1accel Obutn Lepidoptera-cnenmduunst (I), Lepidoptera-cnenmd e
u Diptera-cienuduunsi (II), Coleoptera-cniertuguunsr (111), Diptera-cnenmnduans (IV) u
Hematona-crieruduyns (V) u (VI). benku nonoiaauTenbHO KinaccupuuupoBaiy B
nozceMencTaa; bosee OIM3KOPOACTBEHHBIM O€JIKaM B COCTaBE KAJKAOTO CEMEHCTBA MPHCBOMIIN
otHocsumecs k noarpynme 0ykssl CrylA, Cry1B, Cryl1C u t.a. Eme Gonee
ONMM3KOPONCTBEHHBIE OSNKH B paMKaxX KaKAOH MOATPYIIIBI ITOJNyYaid Takue 0003HAYEHHUS KaK
CrylCl, CrylC2u t.1.

Howmenknarypa nist reHoB Cry Obuia onucana ckopee Ha OCHOBE TOMOJIOTHH
AMMHOKHCIIOTHBIX TTOCJIEOBATENbHOCTEH, UeM Ha OCHOBE LIEJIEBOH CIIELIU(PUIHOCTH 110
otHoweHuro k Hacekomomy (Crickmore ef al. (1998) Microbiol. Mol. Biol. Rev. 62:807-813). Ilo
STOH KJIaCCU(HUKALUHI KAXKIOMY TOKCHUHY NPHCBANUBAETCS YHUKAJIBHOE Ha3BaHHE, BKIIIOYAIOLIEe
NEePBUYHYIO KaTeropuro (apadckas uudpa), BTOPUYHYIO KaTeropHIo (3arjaBHast OyKBa),
TPETUYHYIO KaTeropuro (CTpoyHasi OyKBa) U YETBEPTHUHYIO KaTeropuro (Bropasi apabckast
uudpa). Pumckue uudpsl Obuti 3aMeHeHb! apabCKUMU LTUPpPaMU B IEPBUYHON KATETOPHH.
benku ¢ HAEHTUYHOCTBIO MOCNeA0BaTeNbHOCTEN MeHee 45% UMEIOT pa3uyHbIe TEPBUYHBIE
KaTerOpUH, a KPUTEPUSIMH JUUTsI BTOPUYHOHN U TPETHYHON KAaTerOPHil SBIISTFOTCSI UACHTUYHOCTD
78% 1 95%, COOTBETCTBEHHO.

Kpucrammmueckuii 670K He MPOSBISET MHCEKTHUUAHON aKTUBHOCTH 10 TOTO MOMEHTA,
NIOKa OH He OyJeT MOTJIOMEeH HACEKOMBIM M HE PACTBOPHUTBCS B €T0 CPEAHEH KHUIIIKE.
ITornomeHHpIH MPOTOKCHH MOBEPTaeTCsl THAPONIN3Y MTPOTEa3aMH B MUIIEBAPUTEILHOM TPAKTE
HACEKOMBIX ¢ 00pa3OBaHMEM aKTUBHBIX TOKCHUYHBIX Moiekys. (Hofte and Whiteley (1989)
Microbiol. Rev. 53:242-255). JlaHHBIH TOKCHH CBS3BIBAETCS C AIMKAJIBHBIMH PELIEITOPAMHU
IETOYHOHN KaiiMbl B CpEeHEN KHIIKE IIeJIEeBBIX JJMUMHOK U BCTPAMBAETCS B AIMKAJIBHYIO
MeMOpaHy, co3/1aBasi HOHHbIE KaHAJIbl MJIK TIOPBI, YTO B PE3yJIbTaTe NPUBOAUT K THOEH

JIMYHNHKH.
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I[eJ'IbTa-SHZlOTOKCI/IHbI B IEJIOM UMCKOT IIATH KOHCEPBATHUBHBIX TOMCHOB
NOCJIEIOBATENLHOCTEHN M TPU KOHCEPBATUBHBIX CTPYKTYPHBIX OMeHa (cM., Hanpumep, de Maagd
et al. (2001) Trends Genetics 17:193-199). IlepBblii KOHCEPBATUBHBIN CTPYKTYPHBIH JOMEH
COCTOUT U3 CeMHU ajb(a-criupaneil U yuacTByeT B IPOHUKHOBEHUH uepe3 MeMOpaHy U
obpaszosanuu nop. Jlomen Il cocrout U3 Tpex CkiIaauaThix O€Ta-CIOEB, KOTOPBIE YIIOPSA0UEHbBI
B CTPYKTYpPE IPEUYECKOro kioya, a AoMeH I cocTonT u3 AByX aHTHU-NapajuIebHbIX CKIaA4aThIX
Oera-cioeB B cTpykType THna “jelly-roll” (de Maagd et al., 2001, cm. Bbitue). Jlomensr 11 u 111
YUaCTBYIOT B Y3HABaHUHU U CBA3bIBAHHUU PECUCTITOPOB H IMO3TOMY CUUTAKOTCA
ACBBIPAKCHUCAHTaAMU CI'IeLII/I(I)I/ILIHOCTI/I TOKCHHA.

B cBsi3u ¢ TeM ypOHOM, KOTOPBIN MOTYT HAHECTH HACEKOMBIE, U YIy4YLIEHUEM
ypO}I(afIHOCTI/I IMMyTEM KOHTPOJIA HAA HACCKOMBIMU-BPCAUTECIIAMU, CYHIECTBYECT IIOCTOSIHHAA

noTpeOHOCTh B OTKPBITUU HOBBIX (DOPM MECTHUIIUAHBIX TOKCHHOB.

KPATKOE OITMCAHUE N30BPETEHHA

ObecneunBarOTCSt KOMIIO3ULIUU M CIIOCOOBI MIPUAAHUS MECTULIUHON aKTUBHOCTH
6aKTepI/IHM, paCTCHUAM, KJIETKAM, TKaAHAM U CEMCHaAM paCTeHI/IfI. KOMHOSI/IL[I/II/I BKJIFOYAKOT
MOJICKYJIbI HYKJICMHOBBIX KHUCJIOT, KOAUPYHOIIUE MOCICA0BATCIIBHOCTU NNECTULIUAHBIX U
HWHCCKTHIHUAHBIX MOJIMIICITUAOB, BEKTOPbL, COACPIKAIMNE NaHHBIC MOJICKYJIbl HYKJICMHOBbBIX
KHUCIIOT, U KJIETKH-X0351€Ba, COAeprKalue Takiue BeKTOpbl. KoMIo3uum Takke conepxar
HOCJIEIOBATEIbHOCTH NECTHLIUAHBIX MTOJUIIENTHAOB M AHTUTENA K IaHHBIM MOJIHMIIENTHAAM.
HykneotuaHsle nocinenoBaTenbHOCTH MOTyT npuMensaTeest B JIHK-koHCTpyKkTax mimm
HKCIPECCUOHHBIX KAcCeTax IUist TpaHC(HOPMALIUK U SKCIIPECCUN B OPTraHU3Max, B TOM YHCJIe
MUKPOOPraHu3Max U paCTCHUAX. HYK.]'IGOTI/II[HI:;IG NI aMHUHOKUCJIOTHBIC ITOCJIE€A0BATCIIBHOCTH
MOTYT NPEACTABIIATD COOOI CUHTETHYECKHUE MOCJCAOBATCIIBHOCTH, KOTOPLIC ObLTH
CKOHCTPYHMPOBAHBI JIsl SKCIIPECCUU B OPTaHU3ME, BKITIOUAs, HO Oe3 OrpaHuYeHU,
MHUKpPOOPTaHU3M HJIH pacTeHre. KoMImo3uimm Takke BKIFOYAT OAKTEPHH, PACTEHUS, KIIETKH,
TKaHU M CEMEHA PACTEHHH, COoIepIKallie HyKJICOTHAHYIO TOCIIEN0BATEIbHOCT HACTOSIIErO
H300peTeHHs.

B HaCTHOCTHU, NPECAJIOKCHDBI BbIACICHHBIC NI peKOM6I/IHaHTHbIe MOJIEKYJIbL
HYKJIEMHOBBIX KHCJIOT, KOTOpPbIE KOIUPYIOT MECTHUUAHBIN Oenok. Kpome Toro, oxBaueHsl
AMHUHOKHCJIOTHBIE MTOCJIEIOBATEIbHOCTH, COOTBETCTBYIOIINE IECTUIUAHOMY Oenky. B
YJaCTHOCTH, HACTOsIIee H300pEeTeHNE NpeIaraeT BbIISICHHYI0 HIIH PEKOMONHAHTHYIO
MOJIEKYJTy HYKJIEHHOBOW KHUCIJIOTBL, KOTOPAasi COAEPKUT HYKJICOTUAHYIO MOCIIe0OBATEIbHOCTD,

KOAUPYIOIIYK0 aMUHOKHCJIOTHYIO TIOCJIEOBATENbHOCTD, NpuBeaeHHYI0 B SEQ ID NO:5-26, unu
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HYKJIEOTUHYIO MOCJIE0BATEIbHOCTD, M3103keHHY10 B SEQ ID NO:1-4, a Takxke nux
Ouonornuecku-aKTUBHbIE BAPHAHTHI U (pparmMeHThl. HyKkiieoTnaHble mocieaoBaTeIbHOCTH,
KOTOpbIe KOMILUIEMEHTaPHbI HYKJICOTUAHOHN MOCIEA0BATEIbHOCTH HACTOSIIErO H300pEeTeHMH,
WM KOTOPbIe THOPUIM3YIOTCS C MTOCIEI0BATEIbHOCTBIO HACTOSIIErO H300PETEHHST NI
KOMIUIEMEHTapHON MM LIEIH, TAK)KE OXBATBIBAIOTCS. JlONONIHUTEIBHO 00ECTIeYHBAOTCS
BEKTOPBI, KJIIETKHU-X0351€Ba, PACTEHUsI U CEMEHA, COZlep Kalllue HyKJIEOTHIHbIE
HIOCJIEIOBATEIbHOCTH HACTOSIIEr0 U300pEeTeHUs], NIIH HYKJICOTHAHBIE TIOCIEeI0OBATEIbHOCTH,
KOZIUPYIOIINE AMUHOKHUCIIOTHBIE TIOCIIEIOBATEIbBHOCTH HACTOSIIETO U300PETeHNS, a TAKXKe UX
OHMOJIOTHYECKU-aKTHBHBIE BAPHAHTHI U (PparMeHThI.

ObecnieunBarOTCst CIIOCOOBI MONYUYESHHSI MTOJUNENTHAOB HACTOSIIIETO U300PETeHUS 1
NPUMEHEHHUS TaHHBIX MMOJIUIENTHAOB ISl KOHTPOJIS HUIH YHUUTOXKEHHSI HACEKOMBIX,
OTHOCSILIMXCS K OTPSIZAM YeLTYEKPbLUIbIE, OMYKECTKOKPBUIBIE, dKECTKOKPBUIbIE, HEMATOIbI WIIH
IBYKpbUIbIE. Takke BKIFOYEHBI CIIOCOOBI U HAOOPHI A1t OOHAPY KEHHsI B 00pa31ie HyKJIEHHOBBIX
KUCJIOT U TIOJIMIIENTHOB HACTOSIIEro N300 peTeHMS.

Komnosuuumn u cnocoObl HACTOSIIIEro H300peTeHNsT IPUTOAHBI IS Oy YeHUS
OPTaHU3MOB C TIOBBIIIEHHOH YCTONYNBOCTBIO WIIM PE3UCTEHTHOCTBIO K BpenuTelsiM. JlaHHble
OpPTaHU3Mbl U KOMITO3HIINH, COZIePIKAINe OPTaHU3MBI, SIBJISIOTCS TTOAXOMAIIUMH JJIs
CEeJIbCKOXO035IICTBEHHBIX Lieel. KoMmo3numu HacTosALero n300peTeHns TakKe MPUTOAHBI IJIs
CO3JIaHMsI U3MEHEHHBIX WJIN YIIYULIEHHbIX O€JIKOB, KOTOpbIe 00Jaat0T MeCTULIMIHON
AKTHUBHOCTBIO, WM JI1 OOHAPYKEHUS IPUCYTCTBUS MECTULUAHBIX OEJIKOB MIJIN HYKJIEHHOBBIX

KHUCJIOT B MPOAYKTaX WU OpraHu3Max.

ITOIPOBHOE OITMCAHUE

Hacrosiee n300peTeHrne OTHOCUTCS] K KOMITO3UIMSM M CIIOCO0aM peryIupoOBaHuUs
YCTOMYUBOCTH HJTH PE3UCTEHTHOCTH K BPEIUTEINSIM Y OPTaHMU3MOB, B YACTHOCTH, PACTCHUN WIIN
pacTuTenbHbIX KJIETOK. [lox “yCTOHYMBOCTRIO” MOAPA3yMEBAIOT, YTO BPEAUTENb (HATIpUMED,
HACEKOMOe) MOrndaeT Mociie MOonaiaHusl BHYTPb HETO WIIM APYTOro KOHTAKTA C MOJUIETITHAAMA
Hacrosimero n3ooperenus. [lox “ToaepaHTHOCTBIO” OAPA3yMEBAIOT HAPYIIEHUE WM YTHETEHUE
($yHKUMH IBWKEHUS, TUTAHUS, PA3MHOXKEHHUS HITH IPYTUX (PYHKIUI OpraHn3Ma BpEeIuTelIs..
CriocoObl BKITFOYAIOT TPAHC(POPMALUIO OPTraHU3MOB C IPUMEHEHUEM HYKJICOTHIHON
NIOCJIEI0BATEIbHOCTH, KOAUPYIOIIEH MeCTULIIHBIN OeJIoKk HacTosero n3odperenus. B
YaCTHOCTH, HYKJIEOTHUAHBIE MTOCIIE0BATEIBHOCTH HACTOSIIEr0 H300peTeHNsT TPUMEHSFOTCS IS
NOJIy4€HHUS PACTEHUH 1 MUKPOOPTaHU3MOB, KOTOPbIE 00JIaIaf0T MECTUIMIHON aKTHBHOCTBIO.

Taxum oOpaszom, obecneunBaroTcst TpaHCHOPMUPOBAHHBIE OAKTEPUH, PACTEHUS, PACTUTEIIbHBIE
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KJIETKH, TKAHU U ceMeHa pacteHuil. Kommosuimn npeacTapistoT coboil mecTUIHIHbIE
HYKJIEMHOBBIE KUCIOTHI 1 Oenku u3 Bacillus mnm npyrux sunos. [locnenoBaTenbHOCTH HAXOAAT
NPUMEHEHNE B KOHCTPYHPOBAHUH BEKTOPOB SKCIIPECCUU TS ITOCIeNy ol TpaHchopMarum B
OpPTraHU3MBI, MIPEACTABIISAIOLINE HHTEPEC, B KAUECTBE 30HOB IS BBIIENEHUS IPYyTUX
TOMOJIOTHYHBIX (MM YaCTUYHO FOMOJIOTUYHBIX ) TEHOB H ISl CO3AaHMUSI H3MEHEHHBIX
NECTHULUAHBIX OEIKOB C MPUMEHEHHEM CIIOCOO0B, N3BECTHBIX B JAHHOW O0JACTH TEXHHUKH, TAKHUX
KakK IepecTaHOBKa JOMEHHBIX OyokoB uin nepecranoska B JJHK, Hanpumep, ¢ ncnonb3oBaHnem
npencrasureneii cemelicts 3HA0TOKCUHOB Cryl, Cry2 u Cry9. benku HaxoqaT npUMeHEHue B
OCYLIECTBJICHHMH KOHTPOJISI MJTM MHAYLIMPOBAHUY THOEIH MOMYJIALUI BpeAUTEIeH U3 OTPSIOB
YeLyeKPbUIbIE, MOJYKECTKOKPBUIbIE, JKECTKOKPBLIbIE, ABYKPBLIbIE H HEMATOABI H IS
TIOJIY4EHUST KOMITO3ULIMHA C MTECTUIUIHON aKTHBHOCTBIO.

ITon BeIpaskeHHEM “TIECTULUIHBIA TOKCUH  WJIH “TIECTULUAHBIN OJIOK” MOApa3yMeBaroT
TOKCHH, KOTOPBIH 00J1a1aeT TOKCHYECKOH aKTUBHOCTBIO OTHCUTEIIBHO OJHOTO HJTH HECKOJIBKUX
BpeOUTENEH, BKIIOYas, HO Oe3 OrpaHnveHull, npeacrasureneii otpsanos Lepidoptera, Diptera,
Hemiptera n Coleoptera wnm tuna Nematoda, nmm 6enoK, KOTOPBI TOMOJIOTHYEH K TAKOMY
Oenxy. Ilecturunablie 6enku ObUTH BBIAEIEHBI H3 OPTraHU3MOB, KOTOPBIE BKIIIOYAIOT, HAIIPUMED,
Bacillus sp., Clostridium bifermentans u Paenibacillus popilliae. Ilecturiunnsie 6enxu conepxart
AMMHOKHCIIOTHBIE MTOCJIEIOBATEIbHOCTH, BBIBEICHHBIE OT HYKJICOTHUIHBIX TOCIEA0BATENbHOCTEMH
NIOJIHOH JUTMHBI, PACKPBIBAEMBIX B HACTOSIIIEM JIOKYMEHTE, 1 AMUHOKHCIIOTHBIE
IIOCJIEIOBATENBHOCTH, KOTOPBIE KOPOUE MOCIIEeI0BATEIbHOCTEN MOJHOM JIMHBI THOO 32 CUeT
MCTIOJNIb30BAHHMS AJIETEPHATUBHOI'O HIDKE PACIIONOKEHHOIO yUacTKa Havala TPAHCISLHH, JIHOO 32
CUET MPOLIECCUHTA, KOTOPbIH NPUBOAMUT K 0Opa3oBaHUIO Oosiee KOPOTKOro Oenka,
XapaKTePU3YIOIIErocs MECTULIMIHON aKTHBHOCTBIO. [IpOIIECCHHT MOXKET UMETh MECTO B TOM
OpraHu3Me, B KOTOPOM SKCIIPECCUpPYyeTcs: OEJIOK, WIM B OPraHH3Me BPEIHUTEINS MOCTIe
norjomeHus oenka.

Takum 00pa3om, B JAHHOM JOKYMEHTE O0€CIIEYMBAIOTCS HOBBIE BBIICIICHHBIEC WIIH
PEKOMOMHAHTHBIE HYKJIEOTUIHBIE TIOCIEAOBATENIbHOCTH, KOTOPBIE 00€CIEUNBAIOT MECTULIHIHYIO
aKTUBHOCTb. JlaHHBIE HYKJICOTHIHBIE TIOCIEOBATENbHOCTH KOIUPYIOT MOJUIETITUABI C
rOMOJIOTHEH K U3BECTHBIM JENbTa-IHAOTOKCUHAM WM OMHAPHBIM TOKCHHAM. Takxke B
HACTOSIIIEM JJOKYMEHTE OOECTIEYHBAIOTCS aMIHOKHUCIIOTHBIE MTOCIIEI0BATEIbHOCTH MECTULIHTHBIX
OenxoB. besok, cMHTe3UpyeMBblil B pe3yJIbTaTe TPAHCISLNH JAHHOTO MeHa, TIO3BOJISIET KIIETKAaM
KOHTPOJIMPOBATH WM BBI3bIBATH MMOENb BPEIUTENEH MTPH NMONAAaHNN B UX MMUIIEBAPUTEIbHBIHN

TPAaKT.

BbII[eJ'IeHHbIe MOJICKVYJIbI HYKJICMHOBBIX KHMCJIOT M UX BAPpHAHTDI 1 d)DaFMeHTbI
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OnuH acmekT HaCTOALIEr0 N300PETEHNSI OTHOCUTCS K BbIIEIIEHHBIM WIIN
PEKOMOMHAHTHBIM MOJIEKYJIaM HYKJIEMHOBBIX KHCJIOT, KOTOPBIE COAEPKAT HyKJICOTHIHbIE
NIOCJIEIOBATENbHOCTH, KOAUPYIOLINE MECTULIUAHbIE OSJTKU U MOJIUNENTUABI MU UX
OMONIOTNYECKU aKTHBHBIE YaCTH, a TAKXKE MOJIEKYJIbI HYKJIEMHOBBIX KHCIIOT, IIOAXOSAIINE IS
NPUMEHEHHs] B Ka4eCTBE THOPUAN3ALMOHHBIX 30HA0B IS HISHTU(DUKALNN MOJIEKY T
HYKJIEMHOBBIX KHUCJIOT, KOTOPBIE KOAUPYIOT OEJIKH C y4aCTKaMU FOMOJIOTHU
nocyieioBaTelbHOCTeH. Takke B JTaHHOM JOKYMEHTE OXBa4eHbl HYKJIEOTHIHbIE
TIOCJIEIOBATEIbHOCTH, CIIOCOOHBIE K THOPUIAM3AIMY C HYKJICOTUAHBIMH MTOCIEI0BATEIbHOCTSIMU
HACTOSIIIETrO U300PETEHHUS B CTPOTHX YCJIOBHSIX, KaK OMPENEIeHO B APYTrOM pasziesie JaHHOTO
nokyMeHTa. Kak ucnonpe3yercs B JaHHOM JOKYMEHTE, BbIpaskeHHE “MOJIeKyJia HyKJIEHHOBON
KuCIoThl BKIFO4YaeT moJekyJsl JJHK (sampumep, pekomObunanTayro JHK, x IHK wim
renomHuyto JIHK) u monexynet PHK (manpumep, n"PHK) n ananoru IHK nnu PHK, co3nanHbie ¢
NPUMEHEHHUEM aHAJIOTOB HYKJIEOTHIOB. MOJIeKyiia HyKJIEHHOBOH KHCIOTHI MOKET OBITh
OJTHOLIETIOYEYHOM HUJIN IBYXLIEMTOUEYHOMN, HO IPEAOUTUTENBHO SIBJISIETCS JBYXLIENOUEUHON
JHK.

BripakeHue "BbineneHHasT” WK “peKOMOMHAHTHAS HYKJIEOTHIHAs MOCIEA0BATENbHOCTD
(umm IHK) ncnonp3yeTcst B JaHHOM JOKYMEHTE AJIs1 0003HAYeHUsT HYKJIEOTHIHOM
nocnenosatenbHocTH (W J[IHK), kotopast Gosiee He HAXOIUTCSI B €CTECTBEHHOU ISl Hee Cpene,
HanpHuMep, HaXOAACh B CHCTEME i71 Vilro Wi B peKOMOUHAHTHON OakTepuabHON M
pPacTUTENBbHON KJIETKE-XO03sMHEe. B HEKOTOPBIX BapUaHTax OCYIIECTBJIEHUS BbIIEICHHAs UIH
PEKOMOMHAHTHAS HyKJIEMHOBAsI KUCJIOTA HE COAEPIKHUT TOCIIEI0BATENIbHOCTEH
(TpeANOYTHTENBHO NOCIE0BATENbHOCTEH, KOAUPYIOIUX O€JI0K), KOTOPBIE B €CTECTBEHHBIX
yCIOBHAX (PJIAHKUPYIOT HYKJIEMHOBYIO KUCIIOTY (T.€., IOCIEA0BATEIbHOCTEH, KOTOPBIE
pacronokensl B 5' 1 3' KOHIIAX HYKJIEHMHOBOW KUCIOThI) B reHoMHO# JIHK opranmsma, us
KOTOPOTO MOJIyYeHa HYKJIEHHOBAsI KUCJIOTA. B KOHTEKCTe TAHHOTO M300PETEHNUS BIPAKEHHE
"BbIleNIeHHbIE", IPU UCIIOJIBb30BAHUN B OTHOIIEHUHU MOJIEKYJI HYKJIEHNHOBBIX KHUCJIOT, UCKJIIOYAEeT
BbIJIeJIEHHbIE XpOoMOcoMbl. Harpumep, B pa3iuyHbBIX BApUaHTaX OCYLIECTBJICHUS BbIIEIEHHbBIN
JeNbTa-3HI0TOKCHH, KOAUPYIOLUN MOJIEKYJTy HYKJIEHHOBOW KUCIIOTBI, MOXKET COJIEPKaTh
HYKJIEOTUJHBIE OCIEA0BATENBHOCTH AJIMHON MEHEe, 4eM NPUMEPHO 5 ThICSY Map OCHOBAHUN
(r.mo.),4 Tmo.,3 rmo,21mo., 1l T.mo, 0,5 .mo., umu 0,1 T.I1.0., KOTOpbIE B €CTECTBEHHBIX
YCIOBUSIX (PIIAHKUPYIOT MOJIEKYJy HYKJIEMHOBOM KUCIOTHI B TeHoMHoM JIHK kierku, us
KOTOPOI1 ObIIa MONy4YeHa HyKJIEHMHOBAs KHCIOTa. B pa3nuyHbIX BapraHTax OCYIIEeCTBICHUS
OeJoK AeNbTa->HAOTOKCHH, KOTOPBIH MPAKTHYECKU HE COAEPIKUT KIETOYHOrO MaTepHala,
BKJTIOYAET COCTaBbI Oelka, conepskamire meHee npumepHo 30%, 20%, 10% wmm Ha 5% (Ha

CYXYIO0 Maccy) Oenka nenbTa-3HA0TOKCHHA (TaKKe Ha3bIBAEMOT'O B TAHHOM JIOKYMEHTE



10

15

20

25

30

35

“3arpsI3HAIOLINN OeToK™).

HyxkneotuaHble nocnenoBaTeaIbHOCTH, KOTUPYIOIINE OETIKH HACTOALIET0 H300peTeHNs,
BKJIFOYAIOT MOCIIE0BATENBbHOCTD, H3nokeHHYI0 B SEQ ID NO:1-4, u ee BapuaHThl, pparMeHTs! U
KOMIUIeMeHTapHble nenu. [log “xommieMenTapHOI™ noApa3yMeBarOT HYKJIEOTHIHYIO
MOCJIEI0BATENBHOCTD, KOTOPAs SIBJSIETCS JOCTATOYHO KOMIIJIEMEHTAPHON AAHHON HYKJIEOTUIHON
IIOCJIEIOBATEIbHOCTH, YTOOBI OHA MOTJIa THOPUIN30BATECA C 3aJAHHOH HYKJIEOTUAHOM
IIOCJIEIOBATENILHOCTHIO ¢ 00pa3oBaHueM CTaOMIbHOrO ayruiekca. COOTBETCTBYOIINE
AMHHOKHCJIOTHBIE MOCJIEIOBATEIBHOCTU ECTULIMIHBIX O€JIKOB, KOTOPbIE KOIUPYIOTCS TAaHHBIMH
HYKJICOTUIHBIMH TOCNIeNOBaTeNbHOCTIMH, n3j10keHbl B SEQ ID NO:5-26.

MosnekyJibl HyKJIEHHOBBIX KHCJIOT, KOTOPBIE PEACTABIISIIOT COOOH (hparMeHThI JAHHBIX
HYKJICOTHIHBIX TIOCJIEAOBATEIbHOCTEH, KOAUPYIOIIHUX MECTHIHIHbIE OSJIKH, TAK)KE BKIFOUEHBI B
HacTosiee uzobperenue. [ox “pparMeHToM™ MOAPa3yMEBAIOT YaCTh HYKJICOTHAHON
NOCJIEIOBATENbHOCTH, KOAUPYIOLIEH MeCTULUAHBIA Oeok. PparMeHT HyKJIEOTHIHOH
MOCJIEIOBATENLHOCTH MOXKET KOIUPOBATh OMOJOTMYECKH aKTHBHYIO YaCTh MECTULIUIHOTO Oelka,
WM 3TO MOJKET OBbITh )ParMEHT, KOTOPBIA MOXKET UCTIONB30BATHCS B KAUECTBE
rubpuan3annoHHoro 3ouaa wim [IP-npaiimepa ¢ npumereHneM criocoO0B, KOTOPBIE PACKPBITHI
HIbKe. MOJNIeKy bl HyKJIEMHOBBIX KHCIJIOT, KOTOPBIE TPEACTABISIOT COOOH (hparMeHThI
HYKJICOTHTHOW MOCIIEIOBATEIBHOCTH, KOJUPYIOLIEl MeCTUIIMIHBIN OeJOK, Conepskar 1o
MeHblel Mepe npumepHo 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200,
1300, 1350, 1400 cmexHBIX HYKJIEOTHAOB, WU YUCJIO HYKJIEOTUAOB, JOCTUTAIOLIEEe YUCIa
HYKJIEOTH/JIOB, IPUCYTCTBYIOIIMX B HYKJIEOTHIHOM NMOCNEN0BATEIbHOCTH MOJHOM JJIUHBI,
KOJUPYIOIIEH MeCTULUAHBIN OeJIOK, PACKPBITHIH B TAHHOM JOKYMEHTE, B 3aBUCUMOCTH OT
npennonaraemMoro npuMeHeHus. [log “cMeXHbIMH~ HYKJIEOTHAAMHU MOIPa3yMeBalOT
HYKJIEOTHJIHbIE OCTATKH, KOTOPbIE HEITOCPEACTBEHHO MPUJIETatoT APYT K ApyTy. PparMeHTsl
HYKJICOTHIHBIX TIOCJIEAOBATEIbHOCTEH HACTOSIEro H300peTeH s OyAyT KOIUPOBaTh
(bparMeHThI OENIKOB, KOTOPBIE COXPAHSIOT OUOJIOrHYECKYH0 aKTUBHOCTD MECTHIIUIHOTO Oelka U,
CJIEZIOBATENIbHO, COXPAHSIOT MECTHLUAHYIO aKTUBHOCTD. TakuM 00pazom, OHOJIOrHYeCcKH-
aKTUBHBIE (PParMeHTHI MOJUMIENTHOB, PACKPBITHIX B JAHHOM JOKYMEHTE, TAK)KE BKJIFOUEHBI B
Hacrosimee n3obperenue. [Tox BeIpaskeHHEM “COXpaHSIET aKTUBHOCTD  TIOIPa3yMEBAIOT, YTO
¢dparmenT Oyner obnanaTe Mo MeHblIeH Mepe mpuMepHo 30%, 1Mo MeHbIIeH Mepe MPUMEPHO
50%, o menbIeit Mepe mpumepHo 70%, 80%, 90%, 95% unu Gonee BLICOKOH MECTULIUAHOM
AKTUBHOCTBIO MECTULHUAHOTO Oejka. B omHOM BapuaHTe OCYINECTBICHUS MECTULIHIHAS
aKTHUBHOCTB MPECTABISET COOOH aKTUBHOCTh OTHOCHTEJIBHO JKECTKOKPBUIBIX. B npyrom
BapUAHTE OCYIIECTBICHUS MMECTUIMAHAS AKTHBHOCTD MPEACTABIAET COOOI aKTHBHOCTD

OTHOCHUTECJIbBHO YCIITY CKPbBLIbIX. B APYIrOM BapUaHTE OCYLHCCTBJICHUS NECTULIMAHASA AKTHUBHOCTD
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npeAcTaBysieT OO0 aKTHBHOCTh OTHOCHTENIBHO HEMATOA. B 1pyroM BapuaHTe OCyIIECTBIECHHS
NECTULMIHAS] AKTUBHOCTD MPEACTABIISIET COOOH aKTUBHOCTh OTHOCHTENBHO BYKPBHUIBIX. B
APYroM BapUaHTE OCYINECTBIICHUS MECTULMHAS aKTHBHOCTD MPEICTABISET COOON aKTUBHOCTb
OTHOCUTENIBHO MOJYKEeCTKOKPBUIbIX. CrIOCOOBI H3MEpeHUs eCTULMIHON aKTUBHOCTH XOPOIIO
U3BECTHBI B JAaHHOH oOsactu TexHuku. Cm., Hanpumep, Czapla and Lang (1990) J. Econ.
Entomol. 83:2480-2485; Andrews et al. (1988) Biochem. J. 252:199-206; Marrone et al. (1985)
J. of Economic Entomology 78:290-293; u matent CLIIA Ne 5743477, Bce u3 KOTOPBIX
BKJIFOUEHBI B JAHHBIN TOKYyMEHT BO BCEH MOJIHOTE MOCPENCTBOM CCBUIKH.

@dparMeHT HYKJICOTUAHOH MOCIEN0BATEIbHOCTH, KOIUPYIOIIeH MeCTULIHIHBIN OeJIOK,
KOTOPBII KOAUPYET OHMOJOrHYECKH aKTUBHYIO YacThb OeJika TaHHOTrO H300peTeHwst, Oyner
KOJMPOBATh MO MeHbLIENH Mepe npumepHo 15, 25, 30, 50, 75, 100, 125, 150, 175, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000, 1050 cmexHBIX
AMHHOKHCJIOT WJIX BIUIOTH JIO BCETO KOJMYECTBA aMHUHOKHUCIIOT, IPUCYTCTBYIOLINX B O€JKe
NOJIHOM JUTMHBI MECTULIUTHOTO OeNlka JaHHOTO n300peTeHus. B HeKOTOphIX BapuaHTax
OCyIIeCTBIeHNs (PParMEeHT MPEACTABISIET COOOH (pparMeHT, 0Opa3yIOLUHUIics B pe3yIbTaTe
IPOTEONUTHYECKOTO paciierienus. Hapumep, pparmenT, o0pa3yromuiics B pe3yJibTare
IIPOTEOJIUTHUYECKOT O pacLIeTyIeHus, MOXeT UMeTh N-KoHIeBoe nin C-KOHLIEBOE yCeueHNe
JUIMHOM IO MEHbLIEN Mepe NpuMepHO 30 aMMHOKHUCIIOT, IO MEeHbLIeH Mepe npumepHo 40
AMUHOKHUCJIOT, 10 MeHbLIEN Mepe npuMepHo S50, o MeHblien mepe npumepHo 100
aMUHOKHUCIOT, npuMepHo 120, mpumepno 130, npumepno 140, mpumepno 150, npumepno 160,
npumepHo 170, mpumepro 180, mpumepno 190, npumepno 200, npumepno 210, npumepHO
220, npumepro 230, npumepHo 240, mpumepno 250, npumepHo 275, mpumepHo 300,
npumepHo 350, npumepHo 400, mpumepno 450, npumeprHo 500 unu npumepno 550
amuHOKUCTOT oTHOCUTENbHO SEQ ID NO:2, 3, 4, 5, 6, unu 7. B HEKOTOPBIX BapuaHTax
oCyLIecTBIIeHHs (PParMEeHThI, KOTOPbIE BKJIFOUEHBI B TAHHBIN JOKYMEHT, 00pa30BaHbI B
pesyJapTaTe yaaneHus: C-KOHLEBOro JOMEHa KPUCTAIIN3ALUH, HAIIpUMep, IyTeM IPOTE0In3a
VI NIyTE€M BCTAaBKH CTOM-KOJIOHA B KOJUPYIOLIYIO [TOCJIE0BATENbHOCTb. B HEKOTOPBIX
BapUAHTAX OCYIIECTBICHUS (PArMEHThI, KOTOPbIE BKJIFOYEHBI B JAHHBIH JOKYMEHT, 0Opa30BaHbI
B pe3yJjbTare ynajgeHus: N-KOHLIEBOTO CUTHAIbHOIO NenThaa. N-KOHLIEBbIE YCEUEHUsI MOTYT
JOTOJTHUTENBHO BKIIOUYATh B ce0sl OCTATOK METHOHMHA Ha N-KOHIIE.

[IpennoyruTenbHbIE MECTULUAHBIE OETKH HACTOSLIETO N300PETEHNS KOIMUPYIOTCS
HYKJIEOTHTHOM MOCJIE€0BAaTENbHOCTBIO, KOTOPask B JOCTATOYHON CTENEHU UAEHTUYHA
HykJeoTunHo# nocnenosarenbHocTH SEQ ID NO:1-4, unn nectuuuaable OSNKH B JOCTATOUHON
CTEeNEHN UASHTUYHBI aMHHOKHUCJIOTHOM MOCIen0BaTeNbHOCTH, H3j10keHHoH B SEQ ID NO:5-26.

Ilon BeIpaskeHHEM “B TOCTATOYHOMN CTENEHU UIEHTUYHA TOAPA3YMEBAIOT AMUHOKHUCJIOTHYIO
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WUIN HYKJIEOTHIHYIO MOCIIEI0BATEIbHOCTD, KOTOpask 00JagaeT o MeHblie Mepe npumepHo 60%
nn 65% HUAEHTUYHOCTBIO NOCNEN0BATENbHOCTH, TpUMepHO 70% nnu 75% UAEeHTUYHOCTBIO
nocyienoBaTeabHOCTH, puMepHO 80% min 85% UAEHTUYHOCTBIO MOCIEA0BATENbHOCTH,
npumepHo 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% unu Gonee BLICOKOH
UJIEHTHYHOCTBIO TOCJIEA0BATENILHOCTH 110 CPABHEHUIO € 3TAJIOHHOH MOCIEI0BATENbHOCTBIO, KaK
NIOKA3aHO C MPUMEHEHUEM OIHOH U3 MPOrpaMM BbIPAaBHUBAHMS, ONUCAHHBIX B JAHHOM
JIOKYMEHTe, C IPUMEHEHNEM CTaHAAPTHBIX napamerpoB. CrienuaiucTy B JaHHOH obnactu
TEXHUKU OyNIET MOHITHO, YTO 5TU 3HAYEHHSI MOTYT OBITh COOTBETCTBYIOIUM 00pa3om
CKOPPEKTHUPOBAHBI JIs1 ONPEAEIICHHsI COOTBETCTBYIOLIEH HACHTUYHOCTH O€JIKOB, KOTOpPbIE
KOZIUPYIOTCS ABYMSI HYKJICOTUAHBIMHE TTOCIIEIOBATEIBHOCTSMH, C YYETOM BBIPOKIEHHOCTH
KOJIOHOB, CXOZICTBa aMHUHOKHCJIOT, TO3MLIMOHUPOBAHKS PAMKH CYMTBIBAHUS U T.11.

Jnist onpeneNieHust MPOLEHTA UASHTHYHOCTH JBYX aMUHOKHCIIOTHBIX
NOCJIEIOBATENLHOCTEHN MM IBYX HYKJIEHHOBBIX KHUCJIOT, ITOCIEI0BATEIbHOCTH BHIPABHUBAIOT B
LEJIIX ONTUMAJIBHOTO CpaBHEHUsI. IIpOIIEHT HIEHTHYHOCTH MEXITy ABYMSI
MOCJIEIOBATENLHOCTSIMU SIBJIIETCS (PYHKIIUEH OT YHUCJIa UACHTUYHBIX ITOJIOKEHUH, O0INX ISt
NOCJIEIOBATENBHOCTEH (T.€., MPOLEHT HACHTUYHOCTH = YNCIIO HASHTUYHBIX MOJOXKEeHUI/001mee
YHCJIO MOJIOKEHHUH (HampuMmep, nepekpoiBaroirecs mojoxenns) X 100). B ogaoM Bapuante
OCYILIECTBIIEHHS JBE ITOCJIEA0BATEIbHOCTH UMEIOT OAMHAKOBYIO JUINHY. B npyrom Bapuanre
OCYLIECTBIIEHUS MTPOLIEHT UAEHTHYHOCTH PACCUUTHIBAETCS 11O BCEH MPOTSHKEHHOCTH STAJIOHHOM
NIOCJIEIOBATENBHOCTH (T.€., IOCIEA0BATENIbHOCTH, PACKPhIBAEMOH B JAHHOM JOKYMEHTE, KaK
moboii u3 nocienosarenabHocTeit SEQ ID NO:1-26). IIpoueHT nIeHTHYHOCTH MEXAY ABYMS
HIOCJIEIOBATENBHOCTSIMU MOXKET OBITh ONpEZeieH C MPUMEHEHNEM METOUK, CXOHBIX C TEMH,
KOTOpbIE OMMCAHBI HIJKE, IOMYCKAast MBI B MOCIENOBATEIBHOCTH WIIM He onycKast ux. [1pu
pacyere NPOLEHTA MACHTUYHOCTH, OOBIYHO MOACYUTHIBAECTCS YUCIIO TOUHBIX COBIAICHUH.
[Ipomyck, T.e. MONOKEHUE NP BBIPABHUBAHHUH, B KOTOPOM OCTATOK MPHCYTCTBYET B OAHON
NIOCJIEIOBATEILHOCTH, HO HE B IPYTOH, paCCMaTPUBAETCS KaK MOJIOKEHHE ¢ HEUACHTUYHBIMU
OCTaTKaMH.

OmnpeneneHne NpoLeHTa HASHTUYHOCTH MEKAY JABYMsI IIOCJIEA0BATEIbHOCTSIMH MOKET
OBITh JOCTUTHYTO C MCIIOJIb30BAHMEM MaTEMaTHUECKOro ajiropurma. Heorpanmausarommm
NPUMEPOM MAaTEMATHYECKOTO aJIrOPUTMA, IPUMEHEHHOTO ISl CPABHEHHS IBYX
NOCJIEIOBATENLHOCTEH SIBIIIETCS aJITOPUTM, IpuBeAeHHbIH B myonukarun Karlin and Altschul
(1990) Proc. Natl. Acad. Sci. USA 87:2264, mogudunupoBanHblii kKak B nyonukanuu Karlin and
Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-5877. Takoii anroput™ BCTPOEH B
nporpamMMbl BLASTN u BLASTX no Altschul et al. (1990) J. Mol. Biol. 215:403. IToucku

HyksneotuoB BLAST moryT ocymectsasTecs npu nomoiu nporpaMmmsl BLASTN, onenka =
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100, nnuHa cnoBa = 12, 1 noJy4eHus1 HyKJICOTHUAHBIX MOCIEA0BATEIbHOCTEN, TOMOJOTHYHBIX
NECTULINIO-TTOIOOHBIM MOJIEKYJIaM HYKJIEMHOBBIX KHUCIIOT HacTosmero n3obperenus. [loncku
6enxoB BLAST moryT ocymecTBiaTbes nmpu nomotnu nmporpammsl BLASTX, onienka = 50,
JUTMHA CJIOBA = 3, JUIs MOJIyYeHHsI aMUHOKUCIIOTHBIX NIOCJIEIOBATENbHOCTEH, FTOMOJIIOTHYHBIX
MOJIEKYJIaM MECTULMAHBIX OEJKOB HACTOSIIEro n3o0peTeHust. it mony4eHus: BhIpaBHUBAHHH C
I9TIAMH B LIEJISIX CPaBHEHUsI, MOXeT npuMeHsaTbes nporpamma Gapped BLAST (8 BLAST 2.0)
kak orucaHo B Altschul et al. (1997) Hykneunosble kuciorsl Res. 25:3389. B xauectBe
aJIbTEPHATHBBI MOXKET MPUMEHSIThCs iporpamma PSI-Blast nuist Toro, utoOb! mpoBecTH
TIOBTOPHBIN MOUCK, KOTOPBIH OOHAPYKUBAET OTAAJICHHBIE CBSI3H MEXIY MoJyieKyiaMu. Cu.
Altschul et al. (1997) supra. ITpu padore ¢ nporpammamu BLAST, Gapped BLAST u PSI-Blast,
MOTYT MPUMEHSTHCS MAPAMETPHI [0 YMOTYAHHIO, YCTAHOBJICHHBIE 11 COOTBETCTBYIOLIHX
nporpamm (Hanpumep, BLASTX u BLASTN). BoipaBHIBaHNE MOXKET TaKKe MPOBOIUTHCS
BPYUYHYIO ITyTEM CBEPKH.

JIpyriuM HEOTPaHUUHBAIO MM MTPUMEPOM MAaTEMATHYECKOTO AJITOPUTMA, UCTIONB3YEMBIM
IUISl CPAaBHEHMS TIOCIIEI0BATENbHOCTY, siBysieTcst anroputM Clustal W (Higgins et al. (1994)
Nucleic Acids Res. 22:4673-4680). ClustalW cpaBHHBaeT mociieioBaTeIbHOCTH U BHIPABHUBAET
BCIO TMPOTSDKEHHOCTD NOCIen0BaTebHOCTH aMuHOKUCIOTh nin JIHK u Takum obpa3om Mosker
NPEAOCTABHUTh AHHBIE O KOHCEPBATUBHOCTH JJIsl BCEH aMUHOKHUCIIOTHOM MOCIIE0BATENBHOCTH.
Anropurm Clustal W npumensieTcsi B HECKOJIBKUX UMEFOIINXCSI HA PhIHKE MaKeTax
nporpaMmMHoro obecrieuenus 1y ananusa JJHK/amunokucnor, B Takux kak Monysib ALIGNX,
Bxozasuuii B makeT nporpamm Vector NTI (Invitrogen Corporation, Kapnc6an, mrar
Kamugopuus). ITocne BripaBHUBaHNE aMHHOKHCIOTHBIX ITOCJIEI0OBATEIbHOCTEH IPYU OMOIIN
nporpammel Clustal W, MoskeT ObITh OLIEHEH MPOLIEHT HASHTUYHOCTH aMHUHOKHUCJIOT.
HeorpannuuBarouuii mpuMep KOMIBIOTEPHBIX MPOTPaMM, KOTOPBIE TPUMEHSIFOTCS IUIsl aHAJTN3a
BoipaBHuBaHui Clustal W, Bxmoyaer GENEDOC™, GENEDOC™ (Karl Nicholas) nmo3sosnsier
NPOBECTH OLIEHKY CXO/CTBA M UACHTUYHOCTH aMHHOKHUCIOT (1n JJHK) y MHOrOUHCIeHHBIX
OenxoB. JIpyruM HEOrPaHUYHUBAOLINM MTPUMEPOM MAaTEMATUYECKOTO aJITOPUTMA,
HCTIONIb3YEMOTO JUTsI CPABHEHUS TIOCIIEAOBATENIbHOCTH, sIBJsieTcs anroputM Myers and Miller
(1988) CABIOS 4:11-17. Takoii anroputm uaTerpuposad B nporpamMmmy ALIGN (Bepcust 2.0),
KOTOpast siBjisieTcst 4acThio makera nporpamm GCG Wisconsin Genetics, Bepcust 10 (Moxet ObITh
npuobpereHa y Accelrys, Inc., 9685 Scranton Rd., Can-/luero, Kamudopuus, CIIIA). I[Tpu
padote ¢ mporpammoiit ALIGN njist cpaBHeHHSI aMUHOKHUCIIOTHBIX MTOCJIEAOBATEIbHOCTEH MOTYT
UCTIONB30BaThes Tabnuma 3ameH ocratkoB PAM 120, mtpad 3a mpomoipkeHne ramna, paBHbIi 12,
u mTpad 3a OTKPHITHE I311a, PABHBIHN 4.

Ecnu ne ykazano nunoe, GAP Bepcus 10, koTopast HCIIONIB3yeT alfOPUTM, OMMCAHHBIN y
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Needleman u Wunsch (1970) J. Mol. Biol. 48(3):443-453, Oyzner ucnonb3oBaHa JUIst
OTIpeNeNIeHNUs] UIEHTUYHOCTH WIIM CXOJICTBA MTOCIEN0BATEIbHOCTH, C UCIIOJIB30BAHUEM
CJIEAYIOIINX MapaMeTpoB: %o UIEHTHYHOCTH U Yo CXOACTBA AJIs HYKJIEOTHUIHOH
NIOCJIEIOBATENILHOCTH C IPUMEHEHHeM 1uTpada 3a OTKPbITHE pa3pbiBa, paBHOro S0 u mrpada 3a
NPOJOJKEHNE, PABHOTO 3, M MATPHULBI BECOB BbIpaBHUBaHMs nwsgapdna.cmp; % HAEHTHYHOCTH
Wi % CXOACTBA ISl AMHHOKHCIIOTHOH MOCIIEA0BATENbHOCTH € IPUMEHEeHUeM IuTpada 3a
OTKPBITHE pa3pbiBa, paBHOrO 8, 1 mrpada 3a NPOAOJLKEHHE, PABHOTO 2, U IPOTrPaMMBbI
BLOSUMG62 nporpammsbl noacuera 6amioB. Takske MOT'YT UCIIOIb30BATHCS SKBUBAJIEHTHBIE
nporpammel. ITon “3KBUBaIEHTHOM MPOrPaAMMOi ~” TIOIPAa3yMeBAOT JIOOYIO MporpamMmma st
CpaBHEHHS MOCIIEIOBATEIBPHOCTEH, KOTOpAast IUIst JIFOOBIX ABYX CPABHHUBAEMbIX
NOCJIEIOBATEIbHOCTEN MPOU3BOANT BBIPABHUBAHUE, UMEIOIIIEE UIEHTHYHBIE COBIAICHUS
HYKJICOTHIHBIX OCTaTKOB M UIAEHTUYHBII MPOLIEHT UIEHTHYHOCTH MOCIEeI0BATEIBHOCTEH 1O
CPaBHEHHIO C COOTBETCTBYIOLIMM BBIPABHUBAHHUEM, ITOJTyUYE€HHBIM C UCTIOIb30BaHnEM GAP
Version 10.

Hacrosimee m3o0pereHne Takke OXBaThIBAET BAPHAHTHI MOJIEKYJT HYKJIEMHOBBIX KHCIIOT.
“BapuaHTbl” HyKJIEOTHIHBIX [TOCIEI0BATEIBHOCTEH, KOOUPYIOINX MECTULIUAHbBIE OEIKH,
BKJIFOYAIOT T€ MOCJIE0BATENbHOCTH, KOTOPBIE KOMUPYIOT MECTHLUIAHBIE OEJKH, PACKPBIBAEMBIE B
TAHHOM JIOKYMEHTE, HO KOTOPBIE Pa3JIMYA0TCs] KOHCEPBATUBHO B CBSI3U C BBIPOKAEHHOCTHIO
TeHETHYECKOT0 KO/, a TAK)KE Te MOCIEI0BATEIbHOCTH, KOTOPBIE SBISIOTCS B JOCTATOUHON
CTETEeHHN UEHTUYHBIMH, KaK 00CYKaJI0Ch BbIlIe. AJUIeIbHbIE BAPHAHTHI, BO3HUKAIOIIUE B
€CTECTBEHHBIX YCJIOBHUSIX, MOTYT ObITh HISHTU(DHLINPOBAHBI C IPUMEHEHHUEM XOPOLIO H3BECTHBIX
MOJIEKYJISIPHO-ONOJIOTMYECKHUX METOIUK, TAKUX KaK METOAMKH NOJMMEPA3HON LIEITHOH peakiuu
(TTLIP) v ruOpuau3auy, KOTOpble OMMCAHbI HIKE. BapraHThl HYKJICOTHIHBIX
NIOCJIEIOBATENIbHOCTEH TAK)KE BKIIFOYAIOT MOTyYEHHbIE CHHTETHYECKHM MyTEM HYKJICOTHIHBIE
NIOCJIEIOBATEIbHOCTH, KOTOPBIE ObUTH CO3AaHbI, HAPUMEP, C IPUMEHEHHEM CalT-
cneun(pUIecKOro MyTareHes a, Ho KOTOpBIE eIe KOTUPYIOT MECTHLIUAHbBIE OeNTKH,
packpbIBaeMbI€ B JAaHHOM JIOKYMEHTE, Kak 00Cyskaaercsi Hike. BapraHTbl OeNTKOB, KOTOPBIE
BKJIFOUEHBI B HACTOSIIIEe U300pETeHNE, SABIISIOTCS OMOJIOTHYECKH aKTUBHBIMH, YTO O3HAYAET, YTO
OHH TPOJOJIKAIOT MPOSIBIIATE TPeOyeMyr0 OHOIOTHYECKYI0 aKTUBHOCTb HATUBHOTO OeJka, TO
€CTb, NECTULINIHYIO aKTUBHOCTD. [101 BhIpaxkeHneM “coxpaHsieT aKTUBHOCTD  MOAPa3yMEBAIOT,
YTO BapuaHT OyzeT obnaaars no MeHblnei Mepe npudnusnuTenbHo 30%, o MeHblel Mepe
npubmuzuTensHO 50%, Mo MeHbInel Mepe npuonu3uTeabHo 70% WM Mo MeHbIIEeH Mepe
npubmu3uTensHO 80% MeCTUIMIHON aKTUBHOCTBIO HATUBHOTO Oenka. CriocoOb! H3MepeHHsI
NECTULTHONW aKTUBHOCTH XOPOIIO U3BECTHBI B JAHHOM 00nacTi TexHUKH. CM., Hanpumep,

Czapla and Lang (1990) J. Econ. Enfomol. 83: 2480-2485; Andrews et al. (1988) Biochem. J.
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252:199-206; Marrone et al. (1985) J. of Economic Entomology 78:290-293; u IlarenT CILIA Ne
5743477, Bce U3 KOTOPBIX BKJIIOYEHBI B JAHHBIN JOKYMEHT BO BCEH MOJHOTE MOCPEACTBOM
CCBUIKU.

OmnbITHOMY CIELUANNCTY TaKke OyAeT MOHATHO, YTO U3MEHEHUs MOTYT OBbITh BHECEHBI 32
CUET MyTalUi HYyKJIEOTHIHBIX MOCJIEIOBATENILHOCTEH HACTOSINErO N300PETeHNS, YTO TEM CaAMbIM
NPUBEAET K U3MEHEHUSIM B aMUHOKHCIOTHON NOC/IE€A0BATENbHOCTH, KOAUPYIOLIEH MEeCTULIUAHbIE
Oenku, He U3MEHss OMOJIOrN4eCKOH akKTUBHOCTH OenkoB. ClienoBaTenbHO, BAPHAHTHI
BBIZICJIEHHBIX MOJIEKYJI HYKJIEMHOBBIX KHCJIOT MOTYT OBITh CO3JJaHbI yTEM BBEACHHSI OJJHON W
HECKOJIbKUX HYKJICOTHIHBIX 3aMEH, BCTABOK WJIM I€JICLUH B COOTBETCTBYIOLIECH HYKJICOTHIHOM
NOCJIEIOBATEIbHOCTH, PACKPbIBAEMOW B JAHHOM JOKYMEHTE, TAKMM 00pa3oM, 4TOOBI OHA I
HECKOJIBKO 3aMeH, BCTABOK WJIH AEJIEIHi aMUHOKUCIIOT OBbUIH BBEICHBI B KOAUPYEMBIH O€JIOoK.
MyTanuu MOTYT BBI3BIBATHCS C IPUMEHEHHUEM CTAaHIAPTHBIX METOIUK, TAKUX KaK CalT-
cneunduieckuii myrareHes u [1L[P-onocpenoBanHblil MyTareHe3. Takue BapuaHThI
HYKJICOTHIHBIX TIOCJIEAOBATEIbHOCTEH TaKKe BKIIIOUEHBI B HACTOSIIEE H300pETEHHE.

Hanpumep, KOHCEpBaTHBHBIE aMHUHOKHUCIIOTHBIE 3aMEHBI MOT'YT OBITh OCYIIECTBIICHBI B
OJTHOM HJIN HECKOJIbKHX, MPEICKA3aHHBIX, 3aMEHIMbIX AMHUHOKHCIIOTHBIX OCTATKAX.
“3aMeHNMBIIT” aMIHOKHCIIOTHBIN OCTATOK MPEACTABIIAET COOOI OCTaTOK, KOTOPBIA MOXKET OBbITH
M3MEHEH 0 CPABHEHHIO € TOCIIENOBATENbHOCTBIO IECTUILIUAHOTO Oesika AUKOro Trma 0e3
U3MEeHEeHUI OMOJIOTHYECKON aKTUBHOCTH, TOT/IA KaK “‘HE3aMEHHMMbI aMHHOKHCJIOTHBIH OCTATOK
HEOOXONIUM Il OCYILECTBIIEHHs Onoornyeckoi akTuBHOCTH. “KoHcepBaTuBHas
AMMHOKHCIIOTHAs 3aMeHa” SIBJIAETCS] TAKOBOM, €CJIM aMUHOKHMCIIOTHBIA OCTaTOK 3aMEHSIETCS
AMUHOKHCJIOTHBIM OCTAaTKOM, UMEIOIINM CXOIHYI0 OOKOBYIO 1ienb. CemeiicTBa
AMHHOKHCJIOTHBIX OCTaTKOB, OOJIATAIOLINX CXOIXHBIMU OOKOBBIMH LIETISIMH, OBUIH OTIPEEeNIeHbI B
TaHHOM 00JacTH TeXHUKU. J[aHHBIE CeMeICTBA BKIFOYAOT AaMHHOKUCIIOTHI C OCHOBHBIMH
OOKOBBIMH LIETISIMU (HATIPUMED, JIN3UH, APTUHUH, TUCTHINH), KHCJIOTHBIMH OOKOBBIMH LIETISIMU
(HampuMep, aciaparuHOBasi KUCJIOTA, TIyTAMUHOBAsI KHCJIOTA), HE3apsKEeHHBIMU TIOJISIPHBIMHU
OOKOBBIMH LIETISIMU (HANIPUMED, TIIULIMH, aCTIAPArH, TJIyTAMUH, CEPUH, TPEOHUH, TUPO3HUH,
LIICTENH ), HETIOJIIPHBIMHI OOKOBBIMHU LIETISIMU (HAITPUMED, aJlaHUH, BAJIMH, JISHIIMH, H30JCHLINH,
nposinH, (PeHUIANAHUH, METHOHUH, TpUNTO(aH), 6eTa-pa3BeTBICHHBIMUA OOKOBBIMH LIETISIMH
(HampuMep, TPEOHUH, BAJIMH, U30JIEHLINH) U ApOMAaTHIECKUMHU OOKOBBIMH LIETISIMU (HATIpUMeED,
TUPO3UH, (PeHWIATaHUH, TPUNTO(DAH, THCTUANH).

JlenbTa-3HIOTOKCHHBI, KaK MTPABIJIO, UMEIOT ISITh KOHCEPBATHBHBIX JOMEHOB
NOCJIEIOBATENLHOCTEN M TPU KOHCEPBATUBHBIX CTPYKTYPHBIX OMeHa (cM., Harpumep, de Maagd
etal. (2001) Trends Genetics 17:193-199). IlepBrIii KOHCEPBATUBHBIN CTPYKTYPHBIH JOMEH

COZIEP>KUT CeMb anb(a-criMpaeil 1 CBsA3aH CO BCTpaBaHUEM B MeMOpaHy U 00pa30oBaHUEM I10P.
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Homen Il cocTouT U3 Tpex CKIaa4aThiX O€Ta-CI0eB, KOTOPBIE YIOPSIOUYEHBI B CTPYKTYpe
IpeuecKoro Kiroua, a foMeH Il cocTouT u3 AByX aHTH-NApajIeNIbHBIX CKJIAMYaThIX O€Ta-CIoeB B
crpykrype tuna “jelly-roll” (de Maagd et al., 2001, cm. Beite). Jlomenst I u 111 yyactByrot B
Y3HABaHUU U CBSI3bIBAHUM PELIENITOPOB U, CIEOBATENBHO, CYUTAIOTCS ETEPMUHAHTAMU
creuu(pUIHOCTU TOKCHHA.

AMMHOKHCIIOTHBIE 3aMEHBI MOT'YT OBbITh OCYIIECTBJIEHBI B HEKOHCEPBATHBHBIX y4acTKaX,
KOTOpBIE COXPAHSIOT GYHKIMIO. B 11e710M, Takue 3aMeHbI He OCYLIECTBIISIOT IS
KOHCEPBATUBHBIX AMUHOKHCJIOTHBIX OCTATKOB, WJIH J1JIS aMHUHOKHCIIOTHBIX OCTATKOB,
HAXOJSIIIIMXCS BHYTPH KOHCEPBATUBHOIO MOTHBA, I71€ TAKHE OCTATKHU SIBJISTFOTCS] HE3aMEHUMBIMHU
111 aKTUBHOCTH Oenka. [IpruMepsl OCTaTKOB, KOTOPBIE SIBJISTFOTCSI KOHCEPBATUBHBIMHU M KOTOpPBIE
MOTYT OBITh HE3aMEHUMBI JJIs1 aKTHBHOCTH O€JIKa, BKJIFOYAIOT, HAPUMED, OCTATKH, KOTOpPbIE
SIBJISTFOTCS] MACHTUYHBIMHE JJIS1 BCEX O€JIKOB, BKJIFOYEHHBIX B BbIPABHUBAHHUE
NOCJIEIOBATENBHOCTEN CXOMHBIX WIIM POICTBEHHBIX TOKCHHOB, MO OTHOIIEHHIO K
MIOCJIEIOBATEbHOCTH HACTOALIETO N300peTeHus (HanpruMep, OCTaTKH, KOTOPbIE WASHTUYHBI ITPH
BBIPABHUBAHUHU TOMOJIOTUYHBIX O0eKoB). [I[puMepr! OCTaTKOB, KOTOPBIE SBISTFOTCS
KOHCEPBATUBHBIMHU, HO KOTOPBIE MOT'YT IO3BOJIATh KOHCEPBATUBHbBIE AaMIHOKHCIIOTHBIE 3aMEHBI U
IPY 3TOM COXPAHSTh AKTUBHOCTD, BKJIIOYAIOT, HAIPUMEDP, OCTATKH KOTOPBIE UMEIOT TOJIBKO
KOHCEPBATHUBHBIEC 3aMEHBI JIJIsI BCEX OENIKOB, BKJIFOUEHHBIX B BBIPABHUBAHUE
NIOCJIEIOBATENBHOCTEHN CXOMHBIX MIIM POACTBEHHBIX TOKCHHOB, [0 OTHOIIEHUIO K
NOCJIEIOBATEIbHOCTH HACTOSALIETr0 H300peTeHus (HanpuMep, OCTaTKH, KOTOPbIE UMEIOT TOJIBKO
KOHCEpPBATHUBHBIE 3aMEHBI JIJIsI BCEX BKJIIOYEHHBIX B BbIPABHUBAHNE FOMOJIOTMYHBIX OEJIKOB).
OnHako CrienuaaucTy B JAHHOW 00JIACTH TeXHUKH OyAeT MOHATHO, YTO ()YHKIMOHAIbHBIE
BapUAHTBl MOTYT UMETh HE3HAYHUTEJIbHbIE KOHCEPBATUBHBIC WJIM HEKOHCEPBATUBHBIE PA3JIHYHS B
KOHCEPBATHUBHBIX OCTATKaX.

B kauecTBe aibTepHATHBBI, BAPHAHTHI HYKJIEOTUAHBIX MOCIEOBATEIbHOCTEH MOTYT
OBITH MOJIyYEHBI yTEM UHIYLHUPOBAHUS MyTALUH CITy4aiiHbIM 00pa30M MO BCe
NPOTSKEHHOCTH WITH YaCTH KOAMPYIOLIEH MOCIeIOBATEIbHOCTH, KaK, HAIPUMED, C
NPUMEHEHUEM HACBIIIAOIEro MyTareHe3a, U MoJyuYeHHbIE B PE3YJIbTaTe MyTaHTbI MOTYT OBITH
CKPUHHPOBAaHBI B OTHOILIEHHUH HX CITIOCOOHOCTH 00€CTIeYNBATh NECTULIMIHYIO AKTUBHOCTD JUJIsI
BBISIBJICHHSI MyTAHTOB, COXPAHSIOIUX aKTUBHOCTD. ITocie MHAYKINN MyTareHe3a KOIHpYeMbIi
OeJI0K MOJKET HKCIPECCHPOBATHCS PEKOMOUHAHTHO, & AKTHBHOCTD 3TOTO O€JKa MOJKHO
OTIPENENIUTD C UCTIOJIb30BAHUE CTAHIAPTHBIX METOIUK aHAIIN3A.

C npumenennem takux croco0os kak 1P, rubpuansanus u T.11., MOKHO
UIEHTU(QHULIPOBATH COOTBETCTBYIOIINE MECTUIMIHBIE TIOCIEA0BATENIbHOCTH, TAKHE

MOCJICA0OBATCIIbHOCTH, KOTOPBIC O6J'IaI[aI-OT 3HAYUTEIbHON UASHTUUYHOCTBIO K
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NIOCJIEIOBATENILHOCTH HacTosAero nzobperenus. Cm., Hanpumep, Sambrook and Russell (2001)
Molecular Cloning: A Laboratory Manual. (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY) u Innis, ef al. (1990) PCR Protocols: A Guide to Methods and Applications
(Academic Press, NY).

ITpu ucnonp30BaHUU Crioco0a rHOPUAN3ALUH BCSI TECTULUHASI HYKJICOTHAHAS
IIOCJIEIOBATENIBHOCTD MM €€ YaCTh MOTYT UCIOJIb30BaThes At ckpunuHra k/IHK nnm
reHoMHbIX OubmoTek. CriocoObl koHCTpyupoBanus Takoh kKJIHK 1 reHoMHBIX OHOIHOTEK B
LIEJIOM U3BECTHBI B TAHHOH 00JIaCTH TEXHUKHU M packpbIThl B Sambrook and Russell, 2001, supra.
B kauecTBe Tak Ha3bIBAEMBIX THOPHUIN3ALMOHHBIX 30HIOB MOTYT BBICTYIATh ()ParMEeHTBI
renomuoi JTHK, ¢pparments! k/IHK, ¢pparmenter PHK wmmu npyrue oJMroHyKiI€oTHIbL, 1 OHH
MOTYT OBITh MEYEHBI JETEKTHUPYEMOH IPYIION, TaKOH Kak 32P, nin mo0bM ApyruM
JETEKTUPYEMBIM MapKEPOM, TAKUM KaK JIPyTHe paarOaKTUBHBIE H30TOIBL, (JIyOpPECLEHTHOE
coennHeHue, GepMeHT WK KodakTop GpepmenTa. 30HIbI sl THOPUIU3ALUN MOTYT OBITh
MIOJIy4EHBI ITyTEM BBEICHUS METKU B CHHTETHUYECKHE OJINTOHYKJICOTH 1B HA OCHOBE U3BECTHOMN
HYKJICOTHTHOW MMOCJIeIOBATEIbHOCTH, KOTUPYIOMIEH NeCTHIUAHBIN OEJIOK, paCKPhIBAEMOH B
TaHHOM JOKYMeHTe. J[OMONHUTENbHO MOTYT HCIIOJIb30BAThCS BBIPOXKACHHBIE TIPAiiMepHI,
CKOHCTPYHMPOBAHHBIE HA OCHOBE KOHCEPBATUBHBIX HYKJIEOTHIOB MJIM AMHHOKHCIIOTHBIX
OCTaTKOB B HYKJIEOTUIHOM MOCIIEIOBATEIBHOCTH WIN KOJUPYEMON aMUHOKHUCIOTHON
NIOCJIEIOBATENBHOCTH. 30H OOBIMHO CONEPIKUT YUACTOK HYKJICOTUAHOH MOCIIEN0BATENbHOCTH,
KOTOPBIN THOPUAN3UPYETCS B )KECTKUX YCIOBUSX C 110 MEHbLIeH Mepe npumepHo 12, o
MEHbIIIEeH Mepe MPUMEPHO 25, Mo MeHblueil mepe npumepHo 50, 75, 100, 125, 150, 175 nmmu 200
NIOCJIEIOBATENbHBIMU HYKJIEOTHUIAMHU HYKJIEOTUIHOMN MOCIEA0BATENIbHOCTH, KOAUPYIOLIEit
MECTULIMIHBIN OEJIOK HACTOSIIEro H300peTeHust Wwin ero yparMeHT win BapuaHT. CriocoOsl
TIOJIy4€HUS 30HOB Il THOPUAM3ALNY B LIEJIOM U3BECTHBI B JAHHOH 00J1aCTH TEXHUKH U
packpeiTel B Sambrook and Russell, 2001, supra, BKJIFOUEHBI B JAHHOM JOKYMEHTE IMOCPEACTBOM
CCBUIKH.

Hanpumep, nenast necTHLUAHAS OCIEOBATENbHOCTD, PACKPBIBAEMasi B TAHHOM
TOKYMEHTE, WJIH OJIHA WJIH HECKOJIbKO €€ YaCTel, MOT'YT HCIIOJIb30BAThCS B KAUECTBE 30H/A,
crocoOHOTO K crienuduiaeckoi THOpUIN3aLNY ¢ COOTBETCTBYIOLIMMHU MOCIEIOBATEIbHOCTSIMH,
NOJOOHBIM MOCIIEOBATEIBHOCTSIM NMECTHLUAHOTO O€JIKa, U MOJIEKYJIaMH UH(POPMAITHOHHBIX
PHK. Jlns noctrkenus cienupuueckoi ruOpuau3aiy MPU Pa3INIHbIX YCIOBHUSIX, TAKHE
30H/IBI COZIEPIKAT MOCIIENOBATEIBHOCTH, KOTOPBIE SIBIISIFOTCS YHUKAJIBHBIMHU U MIPEATIOYTUTENEHO
HUMEIOT B JUIMHY 110 MEHbLIEH Mepe NpuMepHO 10 HyKJI€OTHIOB WK IO MEHbIIEH Mepe
npumepHO 20 HyKJIeOTHIOB. Takue 30HABI MOTYT UCIIOIB30BATHCS ISl aMIUTH(DUKALIUH

COOTBETCTBYHOIIUX NECTULIUIHBIX HOCHGI[OBaTeJIbHOCTefI nu3 Bbl6paHHOFO opranu3ma cC
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nomomeio [11P. /laHHyI0 METOANKY MOXHO PUMEHSTh JJISl BBIAEJIEHHS AOTIOJHUTEIbHBIX
KOZIMPYIOIINX MOCIIEN0BATEIbHOCTEH U3 TPeOyeMOro opraHu3Ma Ml B Ka4eCcTBe
IMAarHOCTHYECKOTO aHAJIN3a JIJIs OTNpeeNIeHHsl PUCYTCTBHSI KOAUPYIOLIEH MOCIeI0BaTEeIbHOCTH
B OpraHusme. MeTtoauku ruOpuan3aluy BKIFOYA0T TMOPUAN3ALIMOHHbIN CKPUHHUHT BBICESTHHBIX
Ha yawmku oubnuorek JIHK (B Bune Onsitnex unu KOJNOHMH, CM., HarnpuMep, Sambrook ef al.
(1989) Molecular Cloning: A Laboratory Manual (2d ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York).

Taxum oOpazom, HacTosIee U300PEeTEeHNE BKITFOYAET 30HIbI )i THOPUIM3AIINH, & TAKKE
HYKJICOTHIHBIE TIOCJIEZIOBATEIBHOCTH CIIOCOOHBIE K TMOPUAN3ALINN BCeH WITH YaCTH
HYKJICOTHTHOH MOCIIEIOBATEIBbHOCTH HACTOSIILIETO U300peTeH s (HarpuMep, AJTUHOH 110
MeHbLIel Mepe npuMepHo 300 HykJI€OTHAOB, 1O MeHbLIeH Mepe npuMepHo 400, Mo MeHbLIeH
Mepe npumepHo 500, 1000, 1200, 1500, 2000, 2500, 3000, 3500 unu A0 NOJHON AJIMHBI
HYKJICOTHTHOH MOCIIEIOBATEIBHOCTH, PACKPBIBAEMON B JTAHHOM JTOKyMeHTe). [ mOpunuzas
TAKUX MOCIIEOBATEIBHOCTEH MOXKET OCYIIECTBISITECS B CTPOTUX ycioBusX. [1on BeIpaskeHHEM
“)KECTKHE YCJIOBHS WJIH “HKECTKUE YCIIOBUS THOPUAN3ALINN MTOAPA3yMEBAIOT YCIOBHSL, IPH
KOTOPBIX 30HA OyeT ruOpHIn3upOBaTECS CO CBOEH LIEIEBOH MOCIEN0OBATEIBPHOCTBIO 10 Ooee
BBICOKOM JIETEKTUPYEMOI CTENEHH, YeM C APYTHUMH OCIIeI0BATEIbHOCTSAMH (HAIIpUMeED, MO
MeHblIIeH Mepe B 2 pasa Bbille (OHOBOro ypoBHs). CTporue yciaoBus 3aBUCST OT
NIOCJIEIOBATENBHOCTH M OYAYT pa3inuaThes MPH pasHbIX oOcTosiTenbcTBax. KoHTpomupys
CTPOTOCTh YCJIOBHM MMOPUIN3ALUH W/ UIIM OTMBIBAHUS, MOTYT ObITh HAEHTU(HUIIPOBAHBI
LieJIeBbI€ TIOCIIEA0BATENbHOCTH, kKoTopble Ha 100% KoMIUIeMeHTapHbI 30HAY (TOMOJIOTHYHOE
30HIUpOBaHNe). B kauecTBe anbTepHATUBBI, YCIOBHUS JKECTKOCTH MOTYT OBITH CKOPPEKTHPOBAHBI
IUIS1 IPEAOCTABIIEHHST BO3MOYKHOCTH BOSHUKHOBEHHUSI HECOOTBETCTBHSI B TIOCJIEIOBATEILHOCTH
111 TOTO, YTOOBI 00JIe HU3KUE CTEMEHN CXOJCTBA MOTIIH ObITh ETEKTUPOBAHBI (T€TEPOJIOTHYHOE
3oHAMpoBaHue). B nenom, 30ua umeet muuHy MeHee npuMepHo 1000 HyKJI€OTHIOB,
MPeANnoUTUTENBHO MeHee SO0 HyKJI€OTUIOB.

Kak npaBuiio, ;keCTKUMH yCIOBHAMHU OYyyT TaKWe, B KOTOPBIX KOHLIEHTPALIUS COJeH
cocrapjsieT MeHee puMepHo 1,5 M nonos Na, 06braH0 oT npumepro 0,01 no 1,0 M nonos Na
(ummm npyrux coneit) mpu pH ot 7,0 no 8,3, a TemnepaTypa COCTaBIISI€T IO MEHbIIEH Mepe
npumepHo 30°C i1t KOPOTKUX 30HA0B (Hampumep, ot 10 1o 50 HykJI€OTHAOB) U IO MEHbIIEH
mepe npumepHo 60°C auist IMUHHBIX 30HI0B (Hanpumep, 6onee S0 HykiaeoTnnos). CTporux
YCIIOBHI MOKHO TaK)kK€ JTOCTHYb JOOABJICHHUEM JECTAOMIN3NPYIOIUX CPEICTB, TAKUX KaK
dopmamun. UmmrocTpaTHBHBIE YCIOBHSI HU3KOH JKECTKOCTH BKJIFOYAOT THOPHIN3ALHIO C
OydepnbiM pacTBOpoM, coaepxkamum ot 30 1o 35% dopmamuna, 1 M NaCl, 1% SDS
(momeuuncynbdar Hatpusi) npu 37°C, u ormbiBanue B SSC ot 1X 1o 2X (20X SSC=3,0 M



10

15

20

25

30

35

16

NaCl/0,3 M tpunatpuiitrpar) npu 50-55°C. MnmrocTpaTUBHBIE YCIOBHUS CPEIHEH KECTKOCTH
BKJIFOYAIOT THOPUIU3ALIUIO C pacTBOpOM, coaepxkarunm ot 40 1o 45% dopmamuna, 1,0 M NaCl,
1% SDS npu 37°C, u ormbiBanue B SSC ot 0,5X 1o 1X SSC mpu 55-60°C. Tunuunele yciaoBus
BBICOKOH JK€CTKOCTH BKJIFOHAIOT THOPUAM3AIINIO C pacTBOPOM, conepskamum 50% popmamuna, 1
M NaCl, 1% SDS npu temnieparype 37°C, u ormbiBanue B 0,1X SSC npu 60-65°C.
Heobs3arenbHo, Oydepbl 11t OTMBIBAHUS MOTYT BKJIIOYATh OT npuMepHo 0,1% no npumepHO
1% SDS. IIponoKUTENbHOCTh THOPUAN3ALIMN COCTABIISIET B LIEJIOM MEHEe MPUMEPHO 24 4acoB,
OOBIYHO OT MPUMEPHO 4 10 mpuMepHO 12 Hacos.

CrnennduaHOCTh, KaK MPABHUIIO, 3aBUCHT OT OTMBIBAHUH MOCIIe THOPUAN3ALINY, TIPH
KOTOPBIX HanOoJiee BaXKHBIMH (PaKTOPAMH SIBIITIOTCS] HOHHASI CHJIA M TEMIIepaTypa KOHEYHOTO
pacteopa st ormbiBanust. s JIHK-JIHK ruGpunos, 3Hauenne Tm moskeT ObITh
anmnpokcUMUpoBaHO U3 ypaBHeHus: Meinkoth and Wahl (1984) Anal. Biochem. 138:267-284:
Tm =81,5°C + 16,6 (log M) + 0,41 (%GC) — 0,61 (% form) - S00/L; rme M — 3T0 MOJISIPHOCTD
MOHOBAJIEHTHbIX KaTHOHOB, %0(GC — 3TO NpOLEHTHOE coiepKaHNe I'YaHO3UH-COMIeprKaLuX U
LUTO3UH-conepskamux Hykiaeorunos B JJHK, % form - 3To mpoueHTHOE coneprkaHue
dbopmamua B pacTBope st TuOpunusanuu, a L — nmaa rubpuna B nape ocHoBanuid. Tm - 310
Temrneparypa (npu 3agaHHoN HOHHOH cuiie u pH), mpu kotopoit 50% komIuieMeHTapHO
LIeJIEBON TIOCIIE0BATENbHOCTH THOPUAN3YETCS € UI€AIbHO COOTBETCTBYIOIIUM 30HAOM. Tm
cHIKaercs: mpumepHo Ha 1°C npu HapyIeHHH COOTBETCTBUSA Ha Kaxablil 1%); TakuM oOpasom,
Tm, ycnoBust ruOpuan3aii W/ UM OTMBIBAHUS MOTYT OBITH CKOPPEKTUPOBAHBI IS
ruOpUIN3aLNH C TIOCIEN0BATENLHOCTAMH ¢ TpeOyeMoli CTeNneHbl0 naeHTHIHOCTH. Hampumep,
TIPY TIPOBEEHUU TTOUCKA TIOCIEA0BATENIbHOCTEH ¢ >90% MAEeHTHYHOCTHI0, Tm MoKeT ObITh
cHmwkeHa Ha 10°C. B nesioM, jkecTKue yCJIOBHUST BBIOUPAOT TAKUM 00pa3oM, 4ToObI TeMIlepaTypa
Obuta mpumepHo Ha S°C Huke ToUkH miasyeHust (Tm) it KOHKPETHOM MOCIEA0BATEIbHOCTH U
KOMIUIEMEHTapHOH el Lienu NMpU 3aJaHHbIX 3HAaUeHUAX HOHHOM cuibl U pH. OnHako oueHb
JKECTKHE YCJIIOBHUSI MOTYT UCIIOJIB30BATh THOPUAM3ALUIO W/WIIN OTMBIBAHUE MTPH TEMIIEPAType Ha
1, 2, 3 wnm 4°C "mwke Touku masierus (Tm); yciaoBus cpenHeli ;keCTKOCTH MOTYT
UCTIOJIb30BaTh THOPHIN3ALINIO H/UJIM OTMbIBaHUE TIpU TeMriepatype Ha 6, 7, 8, 9 uimu 10°C Hike
TOUKHU TaBjieHus (Tm); yCioBus HU3KOH CTETIEHH CTPOrOCTH MOTYT UCIIONIB30BATh
ruOpUAN3aLNI0 WK OTMBIBaHHUE rpu Temmneparype Ha 11, 12, 13, 14, 15 nim 20°C Huxke TOUKH
asieHus (Tm). C npuMeHeHneM ypaBHEHHsI, KOMITO3ULIMH 11l THOPUAN3ALNN 1 OTMBIBAHHS U
TpeOyemoii Tm, cpenHeMy CenHaIuCTy B JAHHOW O0JIACTH TEXHUKU OYAET MOHATHO, YTO
BapUALH B CTETIEHH JKECTKOCTH YCIOBUN TMOPUAN3AMU W/ I PACTBOPOB JUJIsl OTMBIBAHHS B
CyLTHOCTH onucaHbl. Eciu TpeOyemast cTeneHb HeCOOTBETCTBUS MpUBOIUT K Tm merHee 45°C

(BomnslIit pactBop) unu 32°C (pacTBop popmMamMua), TO IPEANOUYTUTENBHBIM SIBJISETCS
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MOBBIIIEHHE KOHIIEHTPALIUH C TEM, YTOOBI MOTJIa UCTIONB30BAThCs 00JIee BHICOKAS TEMITEPATYPA.
ITonpobHOE pyKOBOACTBO MO rHOPUIN3ALMH HYKJIEHHOBBIX KUCJIOT npuseneHo B Tijssen (1993)
Laboratory Techniques in Biochemistry and Molecular Biology—Hybridization with Nucleic
Acid Probes, Part I, Chapter 2 (Elsevier, New York), u Ausubel et al., eds. (1995) Current
Protocols in Molecular Biology, Chapter 2 (Greene Publishing and Wiley-Interscience, New
York). Cm. Sambrook et al. (1989) Molecular Cloning: A Laboratory Manual (2d ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, New York).

BbII[eJ'IeHHbIe OeJIKHU U Ux BAPHUAHTHI 1 d)DaFMeHTbI

[NecTrumaHble OeNKH TaKKe OXBAa4YEHBI B HaCTOsALIEM n3o0peTernu. [lox “necTHuIHbIM
OenxoM” moAPa3yMeBarOT OENIOK, UMEFOIINUH aMUHOKHCIIOTHYIO MOCIEIOBATEIbHOCTD,
u3noxkeHHyro B SEQ ID NO:5-26. Fx ¢parMeHTbl, OHONTOTHYEeCKH aKTUBHBIE YaCTH U BAPHUAHTBI
TAKXKe MPECTABIEHBI K MOTYT HCIIOJIb30BAThCS JJIsl OCYIIECTBIIEHHS HA TIPAKTHUKE CIIOCOOOB
HACTOSIIETO H300peTeHus. BripakeHre ~BbIIeIEHHbIN OeTOK” WK “peKOMOWHAHTHBIN OeJloK”
NPUMEHSIOT B OTHOIIEHUH OeJIKa, KOTOPBIN Oosiee He HaXOIUTCS B CBOUX €CTECTBEHHBIX
YCIIOBUSIX, & HAXOAWUTCS, HATIPUMEP, B CUCTEME 1N VItro Wk B peKOMOWHAHTHON OaKkTepraibHON
VI PaCTUTETIbHOMN KJIETKE-XO3sHUHE.

“@parMeHTs!” WK “OHONIOTHYECKH aKTUBHBIC YACTH BKJIFOYAIOT (PParMEeHTBI
MOJIUNENTHA, KOTOPbIN COAEPKUT AMUHOKUCIIOTHBIE NTOCIEA0BATENBHOCTH, B JOCTATOUYHOM
CTETeHN UACHTUYHbIE aMUHOKHUCIIOTHOM TocienoBaTeIbHOCTH, u3oxkeHHo B SEQ ID NO:5-26,
Y MPOSIBJISIFOIINE NECTULIMIHYIO aKTUBHOCTb. bONOrnyecky akTHBHOM 4aCThO NECTULIUIHOTO
Oenka MokeT ObITh MOJUMENTH ATUHOMN, HanpuMmep, 10, 25, 50, 100, 150, 200, 250, 300, 350,
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250,
1300, 1350 mu Gonee aMUHOKHCIOT. Takue OMOOTHYECKH aKTHBHBIE YaCTH MOTYT OBITh
MIOJIY4€HBI C UCTIOJIb30BAHINEM PEKOMOMHAHTHBIX METOJIUK U OLIEHEHBI B OTHOIIEHHH
NEeCTULITHONW aKTUBHOCTH. Cr1ocoObI M3MEPEeHNUs IECTULIUTHOW aKTUBHOCTH XOPOLIO H3BECTHBI B
nanHo# obnactu texauku. Cm., Hanpumep, Czapla and Lang (1990) J. Econ. Entomol. 83:2480-
2485; Andrews et al. (1988) Biochem. J. 252:199-206; Marrone ef al. (1985) J. of Economic
Entomology 78:290-293; u marent CLIIA Ne 5743477, Bce U3 KOTOPBIX BKJIFOYEHBI B JAHHBIN
JOKYMEHT BO BC€ MOJIHOTE MOCPEACTBOM CChUIKU. Kak ucrnonb3yercs B JaHHOM JIOKYMEHTE,,
(bparMeHT COAepPKUT MO MeHbInel Mepe 8 cMexHbIX aMuHOKHCTOT U3 SEQ ID NO:5-26. Bmecrte
C TeM, HacTosIIee N300pEeTEHNE OXBATBIBAET APyTUe (PparMeHTsl, TakKue Kak J000H pparMeHT B
Oenxe, nmHOM H6onee mpumepHo 10, 20, 30, 50, 100, 150, 200, 250, 300, 350, 400, 450, 500,
550, 600, 650, 700, 750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350

Wi 0osiee aMUHOKUCIIOT.
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ITon “BapmaHTaMu’ MOAPA3yMEBAOT OEJIKH MJIH MOJUIENTHABL, HMEIOIIHe
AMHUHOKHCIIOTHYEO TIOCJIEIOBATEIbHOCTD, KOTOPast IO MEHbIIeH Mepe mpudimu3uTeabHo Ha 60%,
65%, npubmuzurensHo Ha 70%, 75%, npubnuzurensHo Ha 80%, 85%, mpubnusurensHo Ha 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% unu 99% umeHTu4YHa aMUHOKHCJIOTHOM
HOCJIEIOBATENbHOCTH 000 13 mocnenoBarenbHocTeid SEQ ID NO:5-26. BapuanTts! Takxke
BKJIFOYAIOT MOJIMIIENTH/IbI, KOJUPYEMbIE MOJIEKYJION HYKJIEHMHOBOI KUCIOTHI, KOTOpasi
rHOPUINU3UPYETCS C MOJIEKYJION HyKJIenHOBOM KUcioTel u3 SEQ ID NO:1-4 unu
KOMILJIEMEHTAPHOM €l LIEMbIO B JKECTKUX YCJIOBUSX. BapHaHThI BKIFOYAKOT MOJTHUITENTHIBL,
KOTOpBIE PA3JINYAIOTCS AMUHOKHCIOTHBIMU TIOCIIEIOBATEIbHOCTSIMHU B PE3YJIbTaTE MyTareHes3a.
BapuaHThl OeJTKOB, KOTOPBIE OXBAYEHBI B HACTOSLIEM H300pPETEHUH, SBIISFOTCS OMOJIOrHYECKH
AKTHUBHBIMH, TO €CTh OHH IPOJIOJIKAIOT COXPAHATh TPEOyEeMY0 OHOJOrHYECKYI aKTHBHOCTD
HATHUBHOTO OeJIKa, TO €CTh, COXPAHSIOT NECTULIIHYIO aKTUBHOCTh. B HEKOTOPBIX BapHaHTax
OCYIIECTBIIEHHUSI BAPUAHTHI O0JIAA0T YIIYUIIEHHONW aKTHBHOCTBIO OTHOCUTEIBHO HATUBHOTO
6enxa. CiocoObl U3MEpPEHHsI MECTHLUAHON aKTUBHOCTH XOPOIIO U3BECTHBI B TAHHON 00IacTu
texauku. Cwm., Hanpumep, Czapla and Lang (1990) J. Econ. Entomol. 83:2480-2485; Andrews et
al. (1988) Biochem. J. 252:199-206; Marrone et al. (1985) J. of Economic Entomology 78:290-
293; u matent CLIIA Ne 5,743,477, Bce U3 KOTOPBIX BKJIKOYEHBI B IAHHBIN JTOKYMEHT BO BCEH
MOJIHOTE MTOCPEACTBOM CCBIJIKH.

I'enbl OaxTepuil, Takue Kak reHbl aXmi JaHHOTO W300pEeTEHUs], JOBOJIBHO YaCTO UMEIOT
HECKOJIbKO METHOHMHOBBIX MHUIIMATOPHBIX KOAOHOB, PACHIOJIOKEHHBIX B OJM30CTH K Ha4ajy
OTKPBITOM PaMKM CUUTBIBaHUS. YacTO MHULMALIMS TPAHCIALIUN B OAHOM HJIM HECKOJIBKUX U3
JaHHBIX CTAPTOBBIX KOJOHOB OyeT MPUBOIUTH K 00pa30BaHUUIO (PYHKIIMOHAIBHOTO OeKa.
JlaHHBIE CTaPTOBBIE KOIOHBI MOTYT BKJIIOUYaTh B cBOeM cocTaBe ATG-kononbl. OnHako
Oaktepuu, Takue kak Bacillus sp. Takke y3HaroT kogoH GTG B kauecTBe CTapTOBOrO KOJIOHA, U
OenKu, KOTopble HHULIUHUPYIOT TpaHcsanuio B GTG-konoHax, conep:kaT METHOHUH B KAYECTBE
NIePBOI aMHUHOKHUCIIOTHL. B penkux ciydasix TPaHCISIHS B OaKTEPUAIBHBIX CUCTEMaX MOYKET
HaunHathCsl B TTG-konone, xots B nanHoM ciaydae TTG kogupyer mernonnd. Kpome Toro,
94acTO HE OMPEAENICHO H3HAYAIbHO KaKHe U3 JAHHBIX KOJOHOB UCIMOJB3YIOTCS B €CTECTBEHHBIX
ycnoBusx B OakTepuu. Takum oOpa3oM, MOHATHO, YTO MPUMEHEHHE OHOTO M3 aJbTEPHATUBHBIX
METHOHHHOBBIX KOJIOHOB MOJKET TaKKe MPUBOANTD K CO3AHHIO MECTHLHUIAHBIX OSTKOB. DTH
NEeCTULMIHBIE OETIKM OXBAY€HBI B HACTOSAIIEM H300PETEHUH U MOTYT MPUMEHSTHCS B CIIOCO0ax
HACTOSIIIEro n300peTeHus. byaer moHATHO, 4TO MPH SKCIPECCHH B PACTEHHSIX, HEOOXOANMO
OyzeT I3MEHUTD aJIbTePHATUBHBIN CTapTOBbIH KOOH Ha ATG auist mpoXoskeHus TPaHCISLUN
COOTBETCTBYIOLIUM 00pa3oM.

B Pa3IUYHbIX BapUaHTaX OCYIICCTBJICHUA HACTOALICTO I/1306peTeHI/I${ NECTULHMIHBIC
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Oesku conmeprkaT MOCIeIOBATEIbHOCTH, BBIBEICHHBIC OT HYKJICOTHIHBIX MOCIIEAOBATEIbHOCTEH
TIOJTHOM JJTMHBI, PACKPBIBAEMBIX B IAHHOM JTIOKYMEHTE, U AMHUHOKHCIIOTHBIE
MOCJIEIOBATEIbHOCTH, KOTOPBIE KOPOYE IMOCIeOBATEIbHOCTEH MOJIHOM JUTMHBI 38 CUET
UCTIOJIb30BAHUS PACIIOJIOKEHHOTO HIDKE aJIbTEPHATUBHOIO YYaCTKa Havaia TpaHC/sUud. Takum
00pa3om, HYyKJICOTHUAHAS TTOCIEIOBATEIBHOCTD HACTOSIIEr0 H300PETEH s U/UJTH BEKTOPBHI,
KJIETKH-X0351€Ba U PACTEHUs, COieprKalye HYKJICOTHIHYIO TIOCIeI0BATEIbHOCTh HACTOSIIIETO
n3o0pereHust (U criocoObl MONyYeHHsT U IPUMEHEHHUST HYKJIEOTHIHOM MOCIe0BATEIbHOCTH
HACTOSIIEr0 M300PETEHHUsT) MOTYT COJEPKATh HYKJICOTHIHYIO MOCIIEI0BATEIbHOCTD, KOTOpasi
KOAUPYET aMUHOKUCIIOTHYIO MOCJIENOBaTEeNIbHOCTD, cooTBeTcTBYOMmY0 SEQ ID NO:6, 7, 8, 9,
10, 12, 13, 14, 16, 17, 18, 19, 21, 22, 23, 24, 25 u 26.

Taxke OXBaueHbI AaHTUTEJNA K MOJUMENTHIAM HACTOSIIETO U300PETEHUS HITH K UX
BapuanTaM win pparmentaM. CriocoObl OJyUEHUs] AHTUTEN XOPOIIO H3BECTHBI B JTAHHOH
obmnactu Texauku (cMm., Hanpumep, Harlow and Lane (1988) Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY; I[Tarent CIIIA Ne 4196265).

Takum 00pa3oM, OJMH aCTEKT HACTOSIIEr0 U300PETEHUS KACAeTCsl aHTUTE,
OJTHOIIETIOYEYHBIX AHTHTE€H-CBSI3bIBAO X MOJIEKYJI MJIH JPYTHX OEJIKOB, KOTOPBIS
cnierupUIeCKn CBS3BIBAIOTCS ¢ OMHUM WJIM HECKOJIBKUMH O€JTKaMU W MEeTTHIHBIMH
MOJIEKYJIAMU HACTOSILIEr0 H300PETEHUS U UX TOMOJIOTaMH, CIIMSIHUS Wi (pparmMeHTamu. B
0COOEHHO MPEATIOYTUTEIIFbHOM BapHUaHTE OCYIIECTBJICHHUS, AHTUTEJIO CIIEIU(PUIHO CBSI3bIBACTCS C
OeKOM, IMEIOIIUM aMHUHOKHUCJIOTHYIO MTOC/IEA0BATEIbHOCTD, m3ioxkeHHy0 B SEQ ID NO:5-26,
i ee pparMeHTOM. B 1pyroM BapuaHTe OCYINECTBICHUS AHTUTENO CIIELU(UUHO CBS3bIBAECTCS
¢ OeJIKOM CITUSIHMS, COAEPIKALIMM aMHUHOKUCIIOTHYIO TIOCIEA0BATEIbHOCTD, BHIOPAHHYIO U3
aMUHOKHCIIOTHOM mocjenoBaTeibHOCTH, u3ioskeHHoM B SEQ ID NO:5-26, wnu ee dpparmeHr.

AHTHUTENIa HACTOSIIETrO U300PETEHUST MOTYT MPUMEHSIThCS JUIsl KOJTMYECTBEHHOTO WU
Ka4eCTBEHHOTI'O OTpeNeNieHHUs CoAeprKaHus Oelka WM MENTHIHON MOJIEKYJIbI HACTOSIIIETO
nu300peTeHust Wi OOHAPYIKEHUS TTOCT-TPAHCISIIIUOHHBIX Monudukarmii OenkoB. Kak
UCTIOJIB3YeTCsl B JAHHOM JJOKYMEHTE, 00 aHTUTEJe UJIH MeNTHAE CKa3aHO, YTO OHHU "crienupuIHO
CBSI3BIBAIOTCS" ¢ MOJIEKYJION OeJika UJTH MeNTHAa HACTOSIIIEro N300peTeH s, eCTN TaKoe
CBSI3bIBAHUE HE MOJTHOCTHIO HHTUOUPYETCs MPUCYTCTBUEM HEPOICTBEHHBIX MOJIEKYI.

AHTHUTENIa HACTOSIIETO H300PETEHUST MOTYT CONEPIKAThCs B HAOOPE, MPUMEHSIEMOM IS
oOHapy»KeHHsI MOJIEKYJI OeJIKa Wi MenTHAa JaHHOTro n3obperenus. M3obperenue
JOTIOJTHUTEIFHO OXBATBHIBAET CMIOCOO OOHAPYKEHUST MOJIEKYJIbI OeJTKa WIIH IENTHIA JAHHOTO
nu3o0peTeHust (B 4aCTHOCTH, OeJika, KOAHUPYEeMOTro aMUHOKHCIIOTHON TIOCIIEIOBATEIbHOCTHIO,
uznoxxeHHo B SEQ ID NQO:5-26, Bkirodast ero BapuaHThI I (PparMeHThI, CIOCOOHBIE

cnenu(UIHO CBSI3bIBATHCS C AaHTUTENIOM JAHHOTO U300peTeHNs ), BKIIFOYAIOIUN B ceOs
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NpUBEICHNE B KOHTAKT 00paslia ¢ aHTUTEJIOM JaHHOTO U300PETEeHUs! U OTpeNiesIeHHe TOro,
COIEPIKUT JIK 00pa3er] MOJIeKyJy Oeska Wi nentuaa JaHHoro u3odperenus. Crocod
NPUMEHEHHUs] aHTUTE 1151 OOHAPYKEHUS HHTEPECYoInero Oeska WK MenTUAa U3BECTHHI B

IAaHHOU 00JIACTH TEXHUKMU.

H3MeHeHHbIe MJIN YIIVYINEHHbIE BAPUAHTHI

H3BectHO, uto nocnenosarensHocTn JJHK nectunmnnoro 6enka MoryT ObITh H3MEHEHBI
C UCTIOJIb30BAHUEM PA3JIMUHBIX CITOCOOOB, U YTO 3TH U3MEHEHUS] MOTYT NPUBECTH K
obpazoBanuto nocienoarenbuoctr JJHK, konupyroineii 6eku ¢ aMUHOKHCIOTHBIMU
NOCJIEIOBATENbHOCTSIMH, OTJIMYAIOLIIMHUCS OT T€X, KOTOPBIE KOAUPYIOT NMECTHLUAHbIE OeTKH
HaCTOsIero n3o0pereHus. JlaHHbIN OeToK MOKeT ObITh U3MEHEH PA3IMYHBIMU CIIOCO0aMH,
BKJIFOYasi aMUHOKHUCJIOTHBIE 3aMEHBI, 1eJIELIUN, YCEUeHNsI U BCTABKM OAHOUN MJIN HECKOJIbKUX
aMUHOKUCIIOTHBIX nocnenoBatenbHocTel u3 SEQ ID NO:5-26, Bxirouas 10 MpUMEPHO 2,
MPUMEPHO 3, MPUMEPHO 4, IPUMEPHO 5, NPUMEPHO 6, MPUMEPHO 7, IPUMEPHO 8, MPUMEPHO 9,
npumepHo 10, mpumepno 15, npumepno 20, npumepHo 25, npumepHo 30, npumepHo 35,
npumepHo 40, npumepHo 45, npumepnHo 50, npumepHo 55, npumepHo 60, npuMepHO 65,
npumepHo 70, mpumepHo 75, npumepnHo 80, npumepHo 85, npumepHo 90, npumepHo 100,
npumepHo 105, npumepno 110, npumepno 115, npumepno 120, npumepno 125, npumepno 130,
npumepHo 135, npumepno 140, mpumepno 145, npumepno 150, npumepno 155 nnu Gonee
AMMHOKHCIIOTHBIX 3aM€H, JieJelinii min BcTaBOK. CriocoObl MpOBEeNEeHUs TAKUX MAHUITYJISALUHN B
LIeJIOM M3BECTHBI B JaHHOH oOacTu TexHuku. Hanpumep, BapuaHTbl aMHHOKHCIOTHOM
HOCJIEIOBATEIbHOCTH NECTHLUAHOTO OeJIKa MOTYT OBITh MOJIy4eHbl C IPUMEHEHHEM MYTalii B
JIHK. 3T0 MOKET Take ObITh JOCTUTHYTO C MPUMEHEHHEM OJTHOM U3 HECKOJIBKUX
Pa3HOBUAHOCTEH MyTareHe3a W/WjIHM MyTeM HAIPaBJICHHOTO Pa3BUTHsL. B HEKOTOPBIX acmekTax
U3MEHEHUs1, KOJUPYEeMbIe aMHHOKUCIIOTHBIMH MOCJIEIOBATEIBHOCTSMH, HEe OyIyT OKa3bIBaTh
CYIIECTBEHHOT'O BJIMSHUS Ha PyHKUMIO Oenka. Takue BapuaHThbl OyayT obnanats TpedyemMoi
NECTULITHOW aKTUBHOCTBIO. OJHAKO MOHATHO, YTO CIIOCOOHOCTh MECTHLUAHOTO OejKa
o0ecreynBaTh NECTULUIHYIO AKTUBHOCTb MOXKET OBITh YJIyUIIE€HA yTeM MPUMEHEHUST TAKUX
METOZIMK K KOMIO3ULIUSIM HACTOsIIero n3odperenusi. Hanpumep, MOXKHO SKCITPECCHPOBATh
NECTULIMIHBINA OEJIOK B KIIETKAaX-X035€BaX, KOTOPBIE MPOSIBJISIOT BBICOKHE YPOBHH OIIHOOK
BCTpamBaHusl ocHoBaHMH npu perumkanuu JIHK, takue kak XL-1 Red (Stratagene, Jla-Xoiis,
Kamugopuus). [Tocie pa3MHOKEHUS B TAKHX ITaMMax, MOkHO Beiaesuth JIHK (Hampumep,
nyTteM nonyderus rasmugHon JIHK nnm nyrem ammumunmposanus ¢ nomorsto TP u
KJIOHUPOBaHMS MOJy4eHHOTO B pe3ynbrate [I1[P-¢pparmenTa B BEKTOp), IPOBECTH

KyJIbTUBUPOBAHUEC NECTULTUAHOI'O OeJika ¢ MyTalusaIMU B HEMYTAar¢HHOM LITAMME, U
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UICHTU(QULHIPOBATh MyTHPOBABIINE I'€HbI C IECTULUIHON aKTUBHOCTBIO, HAIIPUMED MyTEM
NPOBENEHUsI aHAJIN3A ISl HICCIIEOBAHNS IECTULIUIHON aKTUBHOCTH. B 1iemnom, 6emok
CMELINBAETCs M IPUMEHSETCs B aHamn3ax ckapmiuBanusa. Cm., Hanpumep Marrone et al. (1985)
J. of Economic Entomology 78:290-293. Takue aHaqn3bl MOT'YT BKJIFOUATh IPUBEIEHHS
pacTeHus B KOHTAKT C OJHUM HMJIM HECKOJIbKUMH BPEAUTEINISIMH U ONpe/ieIeHIe CIIOCOOHOCTH
pacTeHus! K BbDKMBAHUIO M/MJIHA CIIOCOOHOCTH BbI3BIBATH THOENb Bpeauteneil. [Ipumepst
MYTalii, KOTOPbIE MPUBOMASAT K MOBBILIEHUIO TOKCHYHOCTH, OOHapy kuBaroTcs B Schnepf et al.
(1998) Microbiol. Mol. Biol. Rev. 62:775-806.

B kauecTBe aibTEpPHATHBBI, MOTYT OBITh BHECEHBI U3MEHEHUSI B TIOCJIEAOBATEIbHOCTD
MHOTHX O€JIKOB B 00JIACTH aMHHO- HJIH KapOOKCH-KOHILIA, HE OKA3bIBAsI IPH 3TOM
CYIIECTBEHHOT'O BJIUSHUS HA aKTUBHOCTbD. Takie N3MEHEHHsI MOTYT BKJIFOUATh BCTABKH, EJICLIUN
WJIM I3MEHEHUS, UHAYLIUPOBAHHBIE C TPUMEHEHHUEM COBPEMEHHBIX MOJIEKYJISIPHBIX CIIOCOOOB,
takux kak [T[P, B Tom uncne ITI[P-ammmndukamnym, KOTOpbie U3MEHSIOT WU YIJTHHSIIOT
MOCJIEIOBATENbHOCTD, KOTUPYIOLIYIO OENOK, 33 CHET BCTABOK MOCIIEOBATEIbHOCTEH,
KOZIUPYIOIINX aMUHOKHCIIOTBI, B OJINTOHYKJIEOTH b, UcTioib3yemble B [ILP-ammmdpukanun. B
Ka4eCTBE aJbTEPHATUBBI, JOOABIEHHBIE ITOCIEN0BATEILHOCTH OEJIKOB MOTYT COZIEPIKaTh LIENbIe
NOCJIEIOBATENbHOCTH, KOAUPYIOLIHE OENIOK, TAKUE KaK Te, KOTOpble OOBIYHO MPUMEHSIOTCS B
TaHHOM 00JIaCTH TEXHUKHU ISl IOJy4YeHUs1 OeNKoB ciusHusA. Takue OeNKu CIUsAHUS 9acToO
uCnoab3yoT (1) AJist MOBBIMIEHUS KCIIpeccuu Oerka, MPeACTaBIISIOIEero HHTepec, (2) BBeACHHS
JIOMEH CBA3BIBAHMSI, (PEPMEHTATUBHON aKTUBHOCTH MJIM SIIUTOMNA Il TOTO, YTOOBI OOJIErYUTh
O4MCTKY OeKa, NeTeKTHPOBaHue OesiKa UM JIsl APYTHX LejeH SKCIIePUMEHTAIbHOTO
NPUMEHEHUs], U3BECTHBIX B JAHHOH 00J1aCTH TeXHUKH, (3) HAMPaBISHHs CEKPELIUU HITH
TpaHCISIMU OeJiKa B CYOKJIETOUHYIO OpraHesuly, TaKyI0 Kak MepHUIia3MaTHIecKoe
MPOCTPAHCTBO MPAMOTPHULIATENIbHBIX OaKTEPHUil, YHIOTIA3MATHYECKUH PETHKYIIYM

OYKaPHUOTHYCCKUX KIICTOK, IIPHU 53TOM IOCJICAHEE YaCTO MPUBOAUT K INIMKO3UJIUPOBAHUIO Oenka.

BapuaHThl HYKJI€OTUIHBIX 1 AMHHOKHCJIOTHBIX MMOCJIEIOBATEIbHOCTEN HACTOSIIIETO
n300peTeHNsI TAK)Ke OXBATHIBAIOT MOCIIEIOBATEILHOCTH MOJTyUYE€HHbIE C IPUMEHEHUEM TIPOLIENyP,
MPUBOASIINX K PEKOMOWHAIINH, U BbI3bIBAIOIINUX 00pa30OBaHNE MyTallU, TAKIX KaK
nepectadoBka B JIHK. IIpu BpIMOJHEHNN TaKOW METOIMKHA MOTYT UCIIOJIB30BaThCs OJUH WIH
HECKOJIbKO PA3JIMYHBIX YYaCTKOB, KOTUPYIOIINUX MECTULIUIHBIC OCJTKU, I CO3IaHUS HOBOTO
necTHUUIHOTO Oenka, obnamaromero TpedyeMbiMu cBoicTBaMu. Takum oOpa3om, OubIHOTeKH
PEKOMOWHAHTHBIX MMOJHHYKJICOTHAOB CO3AAIOT U3 MOIMYJISILIUUA POACTBEHHBIX
MOCJIEIOBATEIbHOCTEN MOTMHYKJIEOTHIOB, KOTOPBIE COAEPIKAT YUaCTKH MOCIEA0BATENbHOCTH,

oOnanaromeii CyleCTBEHHON HAEHTUYHOCTBIO M MOTYT OBITh TOMOJIOTUYHO PEKOMOMHUPOBAHBI
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in vitro wiu in vivo. Hampumep, ¢ mpruMeHeHHeM JaHHOTO MOIX0/1a MOTHBBI
NIOCJIEIOBATENbHOCTEH, KOAUPYIOIIHE JOMEH, MTPEACTABISIOLINN HHTEPEC, MOTYT OBITh
MOJIBEPTHYTHI IEPECTAHOBKE MEXKY F€HOM, ONPENeSIIOINUM MECTULMIHYIO aKTHBHOCTD,
HACTOSIIIETr0 U300pETeHNs U IPYTUMH M3BECTHBIMU NECTULUAHBIMUA T€HAMH 151 IOJY4YEeHUs
HOBOT'O I'€Ha, KOAUPYIOIIEro MOCIe0BATEIbHOCTb OeJlka HHTepeca C yIy4LIEHHBIM CBOHCTBOM,
KaK, HalpuMep, ¢ MOBBILIEHHON NHCEKTULIUAHON aKTUBHOCTBIO. CTpaTeruu Takoi nepecTaHOBKH
B JIHK u3BecTHbI B maHHOM obnactu TexHuku. Cum., Hanpumep, Stemmer (1994) Proc. Natl.
Acad. Sci. USA 91:10747-10751; Stemmer (1994) Nature 370:389-391; Crameri ef al. (1997)
Nature Biotech. 15:436-438; Moore ef al. (1997) J. Mol. Biol. 272:336-347; Zhang et al. (1997)
Proc. Natl. Acad. Sci. USA 94:4504-4509; Crameri ef al. (1998) Nature 391:288-291; u nateHTshI
CIIIA Ne 5605793 u Ne 5837458.

ITepemerneHue UK nNepecTaHOBKA JOMEHOB SIBJISIETCS €1€ OTHUM MEXaHHU3MOM CO3JaHHsI
MU3MEHEHHBIX MMECTHUIHIHBIX OeJKOB. JIOMEHBI MOTYT MepeMeInaThesi MEKAY MEeCTULIMIHBIMU
Oenkamu, MPUBOAS K 00Pa30BAHUIO THOPUIHBIX MM XUMEPHBIX TOKCHHOB C YIIyYIIEHHON
NECTULIITHOW aKTUBHOCTBIO MJTH PAa3IMYHBIMH LIEIEBBIMU XapakTepucTukamu. CrocoOsbl
CO3JIaHMsI PEKOMOMHAHTHBIX OEJIKOB M MX UCCJIEOBAHNS B OTHOIIEHUH MECTULIUIHON
AKTUBHOCTH XOPOLIO U3BECTHBI B JAHHOW 00JIaCTH TeXHUKH (CM., Haripumep, Naimov ef al.
(2001) Appl. Environ. Microbiol. 67:5328-5330; de Maagd et al. (1996) Appl. Environ.
Microbiol. 62:1537-1543; Ge et al. (1991) J. Biol. Chem. 266:17954-17958; Schnepf et al.
(1990) J. Biol. Chem. 265:20923-20930; Rang et al. 91999) Appl. Environ. Microbiol. 65:2918-
2925).

BekTopbt

IMecTunuaHast MOCIENOBATEILHOCTD HACTOSIIETO H300PETEHMSI, MOKET OBITh
NPEACTaBJICHA B SKCIIPECCUOHHOM KAaCcCeTe AJIsl SKCIPECCUN B PACTEHUH, MPEICTABIISIOIIEM
untepec. [lox “pacturenpHOl 3KCIpecCHOHHON KacceTol noapasymesaroT JIHK-
KOHCTPYKIIUIO, KOTOpasi CIIOCOOHA MPUBOANTD K SKCIIPECCHH O€JIKa M3 OTKPBITOH paMKH
CUHTBIBAHUS B KJIeTKe pacTeHust. OOBIYHO OHH COAEPIKAT MPOMOTOP M KOJUPYIOIIYIO
MOCJIEIOBATEIbHOCTh. UacTo Takue KOHCTPYKIMK OYIyT Tak:Ke comepkarh a 3'-
HETPaHCIUPYEMbIil ydacToK. Takue KOHCTPYKLMHU MOTYT COAEPKaTh “CUTHAIbHYIO
MOCJICIOBATEILHOCTD WITH “JIUAEPHYIO MOCIEIOBATEIbHOCTD ISl OOJIeT4eHUS
KOTPAaHCIIAMUOHHOT'O UJIU MOCTTPAHCIIALMUOHHOTO TPAHCTIOPTA NETITUAA K OIIPEACICHHBIM
BHYTPUKJIETOYHBIM CTPYKTYPaM, TAKMM KaK XJIOpOIUIacT (MM Ipyras IacTHaa),
SHAOIUIA3MAaTUYECKUN PETUKYIIYM UM KOMILIEKC I onbmxu.

ITon “curnanbHOMN MOCIENOBATEIBPHOCTBIO MOIPA3YMEBAIOT MOCJIEI0BATEIbHOCTD, IS
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KOTOPOH M3BECTHO WJIM MPEATIONAraeTCsi, YTO OHA MPUBOAUT K KO-TPAHCISILIMOHHOMY WU
HOCTTPAHCISILIHOHHOMY TPAHCIIOPTY MENTHIOB Yepe3 KJIETOUHYI0 MeMOpaHy. Y 3yKapHOT OHa
OOBIYHO CBsI3aHa C CeKpeLe B anmapare [ obaky, ¢ HEKOTOPOH CTETIEHBI0 UMEIOINEro B
pe3ysbTaTe MECTO TTIMKO3WINPOBaHUA. MIHCEKTULIMIHBIE TOKCUHBI OaKTEepUil 4acToO
CHUHTE3UPYIOTCSI B KAY€CTBE IPOTOKCUHOB, KOTOPBIE POTEOJIUTUYECKH aKTUBUPYIOTCS B
KuievHuke nenesoro Hacekomoro (Chang (1987) Methods Enzymol. 153:507-516). B
HEKOTOPBIX BAPHAHTAX OCYLIECTBJICHUS HACTOSIIIETO N300PETeHNs] CUTHAJIbHAS
NOCJIEIOBATEIbHOCTD JIOKAJIM30BaHA B HATMBHOM MOCIIENOBATEIBHOCTH, WJIH MOXKET OBbITh
NOJIy4€Ha M3 TMOCJIEA0BATEIbHOCTH HACTOsAIero n3ooperenus. [lox “nunepHoit
NIOCJIEIOBATEIHOCTBIO TIOAPA3yMEBAIOT JFOOYIO MOCIEN0BATEIbHOCTD, KOTOPAst PH
TPAHCJIILUU IPUBOIUT K 0OPa30BaHUIO AMUHOKHCIOTHOH MOCIIEA0BATENbHOCTH, JOCTATOYHOM
IUIS 32y CKa KOTPAHCISIIMOHHOTO TPAHCIIOPTA MENTHIHON LeTH K CyOKJIETOYHON OpraHeluie.
Takum 0Opas3om, TUIepHbIE MOCIEOBATENBHOCTH BKIIFOYAIOT B CBOEM COCTABE JINJEPHBIC
NOCJIEIOBATENbHOCTH, OKa3bIBAIOIINE HAMIPABICHHOE BO3JCHCTBHE HA TPAHCTIOPT W/HITH
IJIMKO3UJIMPOBAHUE 3a CUET MPOXOXKAEHUS B 3HJOIIA3MAaTUYECKUIN PETUKYIYM, IPOXOKAEHUS B
BaKyOJIH, TUIACTHUBI, B TOM YHCJIE XJIOPOIUIACTHI, MUTOXOHAPUH 1 IOJOOHBIE.

ITon “pacTuTenbHBIM TPaHCHOPMALTMOHHBIM BEKTOPOM™ MOJIPA3YMEBAIOT MOJIEKYJTY
JHK, xotopas HeoOxonuma 1t 3P eKTUBHON TpaHCHOpMALIK KJIETKH pacTeHus. Taxast
MOJIEKYJIa MOXKET COAEP KaTh OJJHY UM HECKOJIBKO PACTUTENbHBIX 3KCIIPECCUOHHBIX KacCeT U
MO>KeT OBITh OpraHHU30BaHa B OoJiee ueM oHy “BekTopHyro~ moiekyny JJHK. Hampumep,
OvHapHBIE BEKTOPBI MPEACTABIAIOT COOON pacTUTENbHbIE TPAaHC(HOPMALIMOHHBIE BEKTOPBI,
KOTOpBIE UCIIONB3YIOT ABa HecMeskHbIX JIHK-BekTOpa 1iist kopnpoBaHus Bcex TpeOyeMbIxX
(YHKUUH C aKTUBHOCTBIO B LIMC- M TPAHC-TIONIOKEHUSIX JJIs1 TPAaHC(HOPMAIIUK PACTUTENIbHBIX
kierok (Hellens u Mullineaux (2000) Trends in Plant Science 5:446-451). Boipaxxenue “BexkTop”
OTHOCHUTCS K KOHCTPYKLIMU HYKJIEMHOBOM KHCIJIOTHI, MPEAHAa3HAUEHHOM ISl IepeHOoca MEKIY
pa3sHBIMU KJIETKaMHU-X03s5i€BaMU. “‘BeKkTopoM 3Kkcrpeccun” Ha3bIBae€TCs BEKTOP, KOTOPBIi
o0yagaer criocOOHOCTBIO BBOAUTD, HHTEIPUPOBATH U SKCIIPECCHPOBATH MOCIEN0BATEIBHOCTH
rereponoruunoit JIHK nnm ee pparmenTs! B uyskeponHoii kietke. Kaccera Oyner umers B CBOEM
cocrase 5’ w/wu 3’ peryJsiTOpHbIe TIOCIEN0BATEIBHOCTH, (PYHKIIMOHAIBHO CBSI3aHHBIE C
NOCJIEIOBATENLHOCTBIO HacTosimero n3oopererns. [loa “QyHKIIMOHANIBHO CBA3aHHBIM
NOAPa3yMeBaOT (PYHKIIMOHAIBHOE CUETIIICHHE MEXKTy ITOCIIE0BATEIbHOCTBIO IPOMOTOPA U
BTOPOI1 MOCNIEA0BATEIbHOCTBIO, I/l MOCIEA0BATENbHOCTD IPOMOTOPA HHULIUUPYET U
onocpenyet TpaHckpunuuro nocieaosarenpHoctu JIHK, coorBeTcTByrOLIEH BTOpOU
NOCJIEIOBATENbHOCTH. B 11eom, BbipaskeHue “(yHKIMOHAIBHO CBA3aHHBIN O3HAYAET, YTO

CHETIJICHHBIC HYKJICOTUAHBIC ITOCTIEAOBATCIIbHOCTH ABJIAAIOTCA CMEKHBIMU U, B TEX CIIyYasx,
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KOTZia He0OXOAUMO OOBETUHHUTD JBA YUACTKA, KOAUPYIOIIHE OEJIOK, OHU SIBJISIFOTCS CMEKHBIMHU U
HAaxOAATCS B OJTHOW U TOM K€ paMKe cuuThiBaHusA. Kaccera MOKeT NOMOJHUTENBHO COAEPKATh
IO MEHBLIEH Mepe OMH JOTIOIHUTENbHBIN I'eH, MOJIeXKALNH KOTpaHChopMauuy B opraiusm. B
Ka4eCTBe aJbTEPHATUBBI, AOMOJHUTENbHBIN M'eH(bl) MOTYT AOCTABISATH MHOXKECTBOM
3KCIPECCHOHHBIX KaCCeT.

B pasnuuHbIX BapuaHTax OCYLIECTBICHUs HYKJIEOTUAHAS MOCIEI0BATEIbHOCTD
HACTOSIIIETO U300pETeHNUs SIBIISIeTCS] (PYHKLIMOHAIBHO CBS3aHHBIH C IPOMOTOPOM, HATpUMep, C
pacTUTENbHBIM MPOMOTOPOM. “TIpoMOTOpOM” Ha3BIBAETCSI HYKJIEOTHUIHAS MTOCIIEIOBATEIbHOCTD,
(YHKLIMST KOTOPO 3aKJIF0YAETCs B YIPABICHUN TPAHCKPUITLIUEH HIDKEIEkKAIeH KOTUPYoLei
nocyenoBaTeNbHOCTH. [IpoMOTOp BMeCTe ¢ APYrUMH TPAHCKPUIILIUOHHBIMU U
TPAHCIILMOHHBIMH PETYJISITOPHBIMU HYKJIEOTHIHBIMHU TTOCJIEAOBATENILHOCTAMH (KOTOPBIE TAKXKE
HA3bIBAOTCS “KOHTPOJIbHBIMHU MOCIEAOBATEIHHOCTAMI ) HEOOXOAUMBI JJIsl SKCIIPECCUU
nocaeaosarenpbHocTu JJHK, nmpeacrasnsmomei nHTepec.

Takast 5KCIIpecCHOHHast KacceTa 00eCeunBaeTCss MHOKECTBOM YUACTKOB PECTPHUKIIMH
JUIs BCTABKH MECTULUAHOMN MOCIeI0BaTeNbHOCTH, OJIEKALIEeH TPAaHCKPUIILIMOHHON PeryJIsLun
PeryJIsTOPHBIMU YYaCTKaMU.

DKcrpeccuoHHas Kaccera OyJieT MMeTh B CBOEM COCTaBe B 5'-3' HarpaBieHUH
TPAHCKPHIILUU YIaCTOK MHUIMALUN TPAHCKPUIILIMU U TPAHCISILNU (T.€., mpomoTop), JTHK-
NOCJIEIOBATENbHOCTD HACTOSIIIETO N300PETeHNs 1 YyHaCTOK TEPMUHALIMN TPAHCISILIH U
TPAHCKPUILUH (T.€., y4aCTOK TEPMHHALUH), PYHKLHOHUPYIOIINH B pacteHuu. [Ipomorop
MOKET OBITh HATMBHBIM HJIH aHAJIOTMYHBIM, HJIH MOXKET OBITh Yy KEePOAHBIM U
IeTepPOJIOTNYHBIM 110 OTHOLICHHUIO K PACTEHHMIO-XO35IMHY W/HIH K nocienosarenbHocty JTHK
HACTOSIIIErO U300peTeHus. JJonoNMHUTEeNbHO, MPOMOTOP MOXKET MPEACTABIATH COOOI
€CTECTBEHHYIO MOCJIEI0BATEIbHOCTD WM, B KAUECTBE aIbTePHATUBBI, CHHTETUYECKYIO
MOCJIEIOBATENBHOCTD. TaM, e MpoOMOTOp SIBJISIETCS “HATUBHBIM  WJIH “TOMOJIOTHYHBIM T10
OTHOILIEHHIO K PACTEHHIO-XO35IMHY, OPA3yMEBAIOT, YTO MPOMOTOP OOHAPYKHBAETCS B
HaTUBHOM PAaCTE€HUH, B KOTOPOE BBOJAAT 3TOT MpoMOTOp. Tam, rae npoMoTop sIBJISIETCS
“qy’kepOJIHBIM WJIH “Te€TEPOJIOTMUHBIM 110 OTHOIICHHIO K nocienoBareapbHocTa JJHK
HACTOSIIIETO N300PETEeHNs, TIOAPA3yMEBAIOT, YTO MPOMOTOP HE SIBJISIETCS] HATUBHBIM WIIN
BO3HHKAIOIIUM B €CTECTBEHHBIX YCIOBHAX JIJIs1 QYHKLMOHAIBHO CBSI3aHHOM
nocnenosatenbHocTH JIHK HacTosiimero nzodpeTeHusl.

VY4acTOK BbIpa)KEHHEALNH MOXKET ObITh HATUBHBIM C YHaCTKOM MHHUIIUALNN
TPAHCKPHIILIUHU, MOJKET ObITh HATHBHBIM C (PYHKLIMOHATIBHO CBS3aHHOH MOCIIEI0BATEIBHOCTHIO
JHK, npencraBisiromeii HHTEpeC, MOXKET ObITh HATUBHBIM C PACTEHUEM-XO35IMHOM, UJIH MOXKET

OBITh MOJIYYUECH U3 APYroro uCTOYHUKa (T.e., UYXCPOAHBbIM WUJIN T€TECPOJIOTUYIHBIM 1O
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OTHOILIEHHIO K ITPOMOTOpY, nocnenosatenpbHocTy JIHK, npencrasnsromeil nHTepec, pacTeHUIO-
XO3sIMHY WK 000# nx komOuHaun). [Togxoasaimue y4acTku TEpMHUHALUY MOTYT OBITh
nonydensl u3 Ti-mmasmuael A. tumefaciens, Takue Kak y4aCTKM TEPMHUHALMN OKTOIMHCHUHTA3bBI U
HonanuHcuHTasbl. CM. Takoke Guerineau ef al. (1991) Mol. Gen. Genet. 262:141-144; Proudfoot
(1991) Cell 64:671-674; Sanfacon et al. (1991) Genes Dev. 5:141-149; Mogen ef al. (1990)
Plant Cell 2:1261-1272; Munroe et al. (1990) Gene 91:151-158; Ballas et al. (1989) Nucleic
Acids Res. 17:7891-7903; u Joshi et al. (1987) Nucleic Acid Res. 15:9627-9639.

B Tpebyembix ciydasix reH(bl) MOTYT ObITh OITUMHU3UPOBAHBI JIJIs TIOBBILICHHUS
SKCTPECCHH B TPAHC(HOPMHUPOBAHHOM KileTKe-X03siiHe. Takum 00pa3oM, TeHbl MOTYT ObITh
CHHTE3UPOBAHBI C UCIIOJIB30BAHUEM MPENMOYTHTEIBHBIX IS KJIETKU-X035MHA KOJJOHOB IS
YIIYUIIEHHUS SKCIIPECCUH, MITH MOTYT OBITh CHHTE3HPOBAHBI C HCIIOJIb30BAHIEM KOJIOHOB IIPH
94aCTOTE MCIIOJIb30BAHMS KOJOHOB, PEANIOUTUTENBHBIX Uil KJIETKU-X03s1MHa. B rienom,
conep:kanne GC B rene nosbicutcs. Cm., Hanpumep, Campbell and Gowri (1990) Plant Physiol.
92:1-11, rne npuBOIUTCS OOCYKACHUS IPUMEHEHHUS TIPEANOUTHTEIbHBIX IS KIETKH-X035MHA
KOZOHOB. B naHHOH 0051acTH TEXHUKHU CYIIECTBYIOT CIIOCOOBI CHHTE3a MPEATIOUTUTEIbHBIX JJIS
pacrenus renoB. Cwm., Haripumep, nateHTsl CIITA Ne 5380831 u Ne 5436391, nybnukaruro
narenTa CIIIA Ne 20090137409 u Murray ef al. (1989) Nucleic Acids Res. 17:477-498, xoTopsie
BKJIFOUEHBI B IAHHBIN TOKYMEHT ITOCPEICTBOM CChUIKH.

B onHOM BapuaHTe OCYINECTBJICHUS ECTULUIHBINA O€JIOK HANPABJISIIOT B XJIOPOILIACT JUJIs
skcnpeccun. Takum oOpa3oMm, B TeX CIydasix, I7le NECTHULUIHBIN OeIOK He BBOJUTCS
HETOCPEICTBEHHO B XJIOPOILIACT, SKCIPECCUOHHAS KacceTa OyAeT HOMOIHUTENbHO COAEpIKaTh
HYKJIEMHOBYIO KUCJIOTY, KOJUPYIOIIYIO TPAH3UTHBIN NENTUA, HATIPABIIAIOLINI NeCTULIUAHBIHN
Oesok B xJioporiacTel. Takue TpaH3UTHBIE MENTHIbI U3BECTHBI B TAHHOH obsacTu TexHUKU. CMm.,
Hanpumep, Von Heijne et al. (1991) Plant Mol. Biol. Rep. 9:104-126; Clark ef al. (1989) J. Biol.
Chem. 264:17544-17550; Della-Cioppa et al. (1987) Plant Physiol. 84:965-968; Romer et al.
(1993) Biochem. Biophys. Res. Commun. 196:1414-1421; u Shah et al. (1986) Science 233:478-
481.

I'eH, onpenensomui NECTULUAHYIO aKTUBHOCTb, KOTOPBIH JOJDKEH OBITh HAIIPABIICH B
XJIOPOTLIACT, MOKET ObITh ONITUMHU3UPOBAH IS SKCIPECCHH B XJIOPOILIACTE [T yUeTa Pa3IndHs
B MCTIOJIb30BAHUH KOJIOHA B SIAPE PACTEHUS U 3TOH opraHeiute. Takum o0pa3oM, HyKJIEHHOBBIE
KUCJIOTBI, IPECTABISIOIINE HHTEPEC, MOTYT OBITh CHHTE3UPOBAHBI C UCIOJIB30BAHUEM KOJJOHOB,
MPEANOYTUTENBHBIX A XJopornacToB. CM., HanpuMep, nateHT CIITA Ne 5380831, kotopsiit

BKJIFOYCH B B HaHHbIﬁ AOKYMEHT ITOCPEACTBOM CCBLIIKH.
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Tpauchopmaiivis pacTeHui

CriocoObl HacTOsIIEro N300PETEHHsI BKIIIOYAIOT BBEACHNE HYKIEOTHIHOTO KOHCTPYKTA B
pacrenue. [Tox “BBeneHreM” monpa3yMeBarOT 0OeCTieueHNe PACTeHHS HyKJICOTHIHON
KOHCTPYKI[EH TaKuM 00pa3zoM, 4ToObI KOHCTPYKLIMS MOMYYHJIA JOCTYI K BHYTPEHHEMY
IPOCTPAHCTBY KJIeTKU pacTeHus. CriocoObl HACTOAIIEero H300peTeHust He TpeOyIoT MPUMEHEHHS
KOHKPETHOTO cr1oco0a BBEACHUS HyKJICOTHIHONH KOHCTPYKIUH B PACTEHUE, a JIUIIb AJIs TOTO,
4TOOBI HYKJIEOTHIHASI KOHCTPYKIIMS MOJIYYHIIa JOCTYI K BHYTPEHHEMY ITPOCTPAHCTBY I10
MEHbLIEH Mepe OHON KJIeTKU pacTeHus. B naHHOW 00IaCTH TEXHUKU U3BECTHBI CITOCOOBI
BBE/ICHUS HYKJICOTHIHbIX KOHCTPYKIIMH B PACTEHUsI, BKJIFOUasi, HO O0e3 OrpaHu4YeHul, criocoObl
cTabupHOM TpaHchopMaLuu, CriocoObl BpeMEHHOM TpaHchopMaIiu u criocoOsbl,
OTIOCPEOBaHHbIE BUPYCAMU.

ITon “pacreHnemM” MOAPa3yMEBAIOT LIEJIbIE PACTEHUS, OPTaHbl pacCTeHUs (HanmpuMmep,
JMCTBS, CTEON, KOPHU | T.JI.), CEMEHA, PACTUTENIbHBIE KIIETKH, TOOETH, 3apOBILIN U TIOTOMCTBO
TAaHHBIX pacTeHUH. PacTuTenpHbIE KIETKH MOTYT ObITh UG hepeHINPOBAHHBIMUA WIN
HenudepeHIPOBAaHHBIMHU (HAIIPUMED, KaJUTIOC, CYCIIEH3Us KYJIBTYPbI KJIETOK, MPOTOILIACTHI,
KJIETKH JIUCTA, KJIETKH KOPHS, KJIETKU (PIIO3MBI, MbLIbIIA).

“TpaHcreHHble pacTeHUsT WIH “TPpaHC(OPMHUPOBAHHBIE PACTEHHUS MU “‘CTAOMIIBHO
TpaHC(OPMHUPOBAHHBIE” PACTEHUS WM KJIETKH MIIM TKAHU OTHOCATCS K PACTEHUSIM, KOTOPbIE
HMEIOT BBEACHHbIE WJIM HHTETPUPOBAHHBIE B PACTUTENBHYIO KJIETKY SK30T€HHbIE HYKJIEOTHIHbIE
nocienosarenpHocTy i pparments! JJHK. JlaHHBIE HYKJI€OTUHBIE TTOCIEAOBATENBHOCTH
HUMEIOT B CBOEM COCTABE TAKHUE, KOTOPBIE SABJISIOTCS 9K30I€HHBIMU, UJIH HE NIPECTABIICHBI B
HeTpaHC(OPMUPOBAHHON PACTUTEIBHOM KIIETKE, a TAKXKE TaKHe, KOTOPbIe MOTYT OBITh
SH/IOT€HHBIMH, WIH MPUCYTCTBOBATH B HETPAHC(HOPMUPOBAHHOMN PACTUTENIbHOM KIIETKE.
Bripaxxenue “rereposiorudHbIiA” B LIEJIOM OTHOCUTCSI K HYKJIEOTHAHBIM MOCIIEIOBATEIbHOCTSIM,
KOTOpBIE HE SIBJISIFOTCSI SHAOTE€HHBIMU 10 OTHOLIEHHIO K KJIETKE WIIN He SIBJISIOTCS YaCThIO
HATHBHOT'O F€HOMA, B KOTOPOM OHH MPHUCYTCTBYIOT, M KOTOPBIE ObLTH BHECEHBI B KJIETKY ITyTEM
3apakeHus], TPAHCHEKLUH, MUKPOUHBEKINH, SJIEKTPOIIopaniy, 6oMOapIupoBKU
MHUKPOUYACTULIAMHU U T.II.

TpaHcreHHbIe pacTeHHsI HACTOSIIETO H300PETEHUS SKCIIPECCUPYIOT OTHY MITH HECKOJIBKO
HOBBIX 1OCJIEZIOBATEIbHOCTEN TOKCUHOB, PACKPhIBAEMbIX B JAHHOM JOKYMeHTe. B paznnynbIx
BapHUaHTaX OCYLIECTBJIEHUsI TPAHCTEHHOE PACTEHUE OMOJHUTENBHO COAEPKUT OANH UITH
HECKOJIBKO JOMOJHUTENBbHBIX T€HOB YCTOWYHBOCTH K HaCeKOMBIM (Hanpumep, Cryl, Takue kak
npencrasurenu cemencts CrylA, CrylB, CrylC, CrylD, CrylE u CrylF; Cry2, Takol kak
npencrasurens cemeiictBa Cry2A; Cry9, Takue kak npeacrasurenu cemeicts Cry9A, Cry9B,

Cry9C, Cry9D, Cry9E u Cry9F u T.1.). Crieriuanucty B JaHHOH OONACTH TEXHUKHU OyJeT
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MOHATHO, YTO TPAHCTEHHOE PACTEHHE MOXKET COAEPIKATh JIFOOOH T'eH, COOOIAr0 N
CEJbCKOXO35IICTBEHHbIN IPU3HAK, NPEACTABIISIOLINN HHTEPEC.

Tpanchopmarust pacTUTENBHBIX KJIETOK MOXKET OBITh OCYLIECTBIIEHA C IPUMEHEHUEM
OJTHOT'O MJIM HECKOJIbKMX METOJIOB, U3BECTHBIX B JAHHOM 00JacTu TeXHUKHU. [ eH,
OTPEAEISIOLIMIA NeCTHLUAHYIO aKTHBHOCTD, HACTOALIErO H300pETEHHsT MOXKET OBbITh
MOAUGUIIMPOBAH AJIS TTOJIYYEHHUS MJTH TOBBILIEHUS SKCIIPECCUH B KJIeTkax pacteHuid. Kax
NPABUJIO, KOHCTPYKT, KOTOPBIH SKCIPECCUPYET TaKOH OEOK, COAEPIKUT MPOMOTOD,
PETyJIUPYIOIIUN TPAHCKPHUIILIUIO T€HA, a TaAKXKe 3' HETPAHCIUPYEMbIH YU4aCTOK, KOTOPBIN
o0ecrneynBaeT TEPMUHALIUIO TPAHCKPHUIILMH U MOuaaeHmwnpoanue. CTpyKTypa Takux
KOHCTPYKTOB XOPOLIO M3BECTHA B JAHHOH 00JIACTH TEXHUKU. B HEKOTOPBIX Cilydasx,
11eJ1eCO00Pa3HBIM MOJKET ObITh KOHCTPYHUPOBAHHE T'€HA TAKUM 00pa3oM, 4yTo Oy1eT MPUBOIUTH K
CEeKpeLMH CHHTE3UPYEMOTrO B pe3ysibTaTe NenTHia Wi APyroMy HaIllpaBleHHOMY AE€HCTBUIO B
KJIeTKe pacteHus. Hanpumep, reH MoKeT OBbITh CKOHCTPYUPOBAH TAKHUM 00pa3oM, 4TOOBI
cofiepKaTh CUTHAJIBHBIN MENTUA AJIs1 O0JIErdeH s IEPeHOCca eNTHAA B SHIOMIIa3MaTHIECKHHA
perukynyM. Takke mpeArnouTUTENbHBIM MOXKET ObITh KOHCTPYHUPOBAHHE COAEPIKAIIEH HHTPOH
SKCIIPECCHOHHON KacceThl TakuM obpazom, uro nPHK-nporieccunr nanuoro nHTpoHa tpedyercs
1151 DKCTIPECCUH.

Kak npaBuiio, naHHas “pacTuTeNnbHasi SKCIIPECCUOHHAs KacceTa” OyZeT BBeIeHa B
“pacTurenbHbIi TpaHchopMupyromuii Bektop”. JlaHHBIN pacTUTENbHBINA TPAaHC(HOPMUPYIO LM
BEKTOP MOXET COZlepskaTh OAMH Min Heckonbko JIHK-BekTopoB, HEOOXOAUMBIX IS
IOCTIDKEHUsI TpaHchopmanmu pacteHus. Hanpumep, oObIMHON NMpaKTUKOM B AaHHOH 00sacTu
TEXHUKH SIBJIIETCS UCTIOIb30BAHUE PACTHTENBHBIX TPAHC(HOPMHUPYIOIIUX BEKTOPOB, KOTOPBIE
conepskat Oonee oqHoro cMmeskHoro cermenra JIHK. B nanHOM 001acTH TEXHUKH 3TH BEKTOPBI
YaCcTO HAa3bIBAKOT “OMHApPHBIMU BeKTOpamu.” BHHApHBIE BEKTOPBI, TAKXKE KaK BEKTOPHI C
XEJIMEePHbIMU TUIA3MUIAMU Han0OJIee 4aCTO UCTIONB3YIOTCS It Agrobacterium-omnocpeaoBaHHON
TpaHchopMmalmy, rae pasmep u cymmapHas amuHa cermeHToB JIHK, HeoOxonumbIx 1iist
noctuxkerust 3¢ GekTUBHON TpaHCHOPMALIUHU, SIBISIFOTCS JOCTATOYHO OOJIBIINMU, U
1eJ1eCO00pa3HO pa3aenuTh PyHKIHH 10 OTAebHBIM MosiekyiiaM JIHK. BuHapHbie BEKTOPHI, Kak
MIPaBUJIO, COZIEPIKAT MIA3MUIHBIN BEKTOP, KOTOPBII COAEPKUT AEHCTBYIOLME B LIUC-TIOJOXKEHUH
NIOCJIEIOBATENbHOCTH, HeoOXxoaumble st epeHoca T-JIHK (Takue kak pacronoskeHHble Ha
JIEBOH rpaHUIIe U Ha MPaBOH rpaHuLe PparMeHTa), CeJIEKTHPYEMBbIi MapKep, KOTOPBIi
CKOHCTPYHPOBAH TaKUM 00pa3oM, 4TOOBI ObITh CIIOCOOHBIM K SKCIIPECCHH B KJIETKE PACTEHUS, U
“reH, MPeNCTABJIAIOLINN HHTepec,” (TeH, CKOHCTPYHPOBAHHBIN TaKUM 00pa3zoM, 4ToObI OBITh
CTIIOCOOHBIM K 3KCIIPECCUU B PACTUTENILHON KJIETKE, AJIs1 KOTOPOH TpeOyeTcs co3nanue

TPAaHCT€HHBIX pacTeHuil). Takke B JaHHOM IJIA3MUIHOM BEKTOpPE IPUCYTCTBYIOT
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NIOCJIEIOBATEIbHOCTH, HEOOXOAMMBIE JJIs peruIMKaunu Oakrepuil. JleficTByromue B uc-
MIOJIOXKEHUH TTOCJIEA0BATEIbHOCTH OPraHU30BaHbl TAKMM 00pa30M, KOTOPBIN 0OecrednBaeT
3¢ dexTUBHBIN EPEHOC B PaCTUTENbHBIE KIETKU U dKcIrpeccun B HuXx. Hanpumep, ren
CEeJIEKTUPYEMOr0 Mapkepa U I'eH, ONpeeIoLINi MECTULIUAHYIO aKTUBHOCTD, JIOKAJIN30BaHbI
MEXy JIEBOM U MpaBoi rpaHuiamu. Yacto BTOpOH MIa3MUAHBII BEKTOP COAEPIKUT
JEWCTBYIOLINE B TPAHC-TIOJOKEHUH (PakTopbl, KOTOpble onocpenytot nepeHoc T-JAHK u3
Agrobacterium B pacTuTenpHble KJIeTKH. [11a3mMuaa 4acTo COnepKUT IreHbl BUPYJIEHTHOCTH
(rens! Vir), kKoTopble 00ecreunBaroT HHPULIMPOBAHIE PACTUTEIBHBIX KIETOK Agrobacterium u
nepeHoc JIHK nyTtem pacueruieHusi B 00JaCTH MOrPaHHYHBIX MTOCIENOBATEIbHOCTEH U ViT-
onocpenoannbiii nepeHoc JIHK, kak nsBecTHo B nanHoit oonactu rexuuku (Hellens and
Mullineaux (2000) Trends in Plant Science 5:446-451). Heckoibko THIIOB IITAMMOB
Agrobacterium (manpumep, LBA4404, GV3101, EHA101, EHA10S u T.11.) MOTYyT OBITH
UCTIOJIb30BAHBI ISl TpaHC(HOpPMALNH pacTeHHH. BTOpOH miia3MuHbIA BEKTOP HE SBISIETCS
HEOOXOIMMBIM JIJIs TPAaHC(HOPMALIMH PACTEHHS C TPUMEHEHUEM JPYTUX CIOCOO0B, TAKHUX KaK
H6ombapaupoBKa MUKPOYACTHIIAMH, MUKPOUHBEKIINS, SJIEKTPOIIOPALUS, TPAHCHEKLIUS C
MIOMOIIBEO TIOTMATHIIEHTIIMKOIS U T. 1.

B nenom, criocoOe! TpaHCPOpPMALINK PACTEHUN BKIIOYAOT MEPEHOC reTePOJIOrHIHON
JUHK B nieneBble pacTUTENbHBIE KIETKU (HApUMeEp, B HE3PEIbIe WIIN 3PelIble 3apOIbIIIH,
CYCIIE€H3HOHHBIE KYJIbTYPbI, HennphepeHInPOBaHHbIIN KAJLTIOC, IPOTOIIACTHI U T.1I.), C
NOCJIEAYIOLUIMM IPUMEHEHHEM COOTBETCTBYIOLIEr0 0TOOpa ¢ MAaKCUMAJIbHBIM IIOPOTOBBIM
YPOBHEM COOTBETCTBYIOIIETO 0TOOPA (B 3aBUCUMOCTH OT CEJIEKTUPYEMOT0 MapKEPHOTO reHa)
IJIS1 TOTO, YTOOBI BBIENUTH TPAHC(HOPMHUPOBAHHBIE PACTUTENIbHBIE KJIETKH U3 TPYIIIBI
HeTpaHC(HOPMUPOBAHHOHN KJIETOYHON MACChl. DKCIUIAHTATHI OOBIYHO MEPEHOCAT B CBEKYIO
MIOPIIMIO TAKOM K€ KYJIbTYPAJIbHOU CPeabl M KYJIbTUBUPYIOT CTaHmapTHO. Jaee
TpaHchopMupoBaHHbIE KIEeTKH AuddepeHIupyroTcs B TOOErn nocjie NOMemeH s UX Ha
pereHepalMOHHYIO Cpeny, B KOTOPYIO 10OABICHO CPENCTBO AJISl CEJIEKIIUH B KOHIICHTPALIUH
MaKCHMaJIbHOT'O TIOPOTrOBOro YpoBHsL. [1o0ern 3areM nepeHocsT Ha CeNIEKTUBHBIN CyOCTpaT JJIst
YKOPEHEHHUS] PAaCTeHUH JIJIsl yKOPEHEeHHs To0era M CaKeHLA. | paHCTeHHBIH CayKeHell 3aTeM
BBIPACTAET B 3PEJIOE PACTEHHE U MPOU3BOAUT (epTHibHbIe ceMeHa (Hanmpumep, Hiel ef al. (1994)
The Plant Journal 6:271-282; Ishida et al. (1996) Nature Biotechnology 14:745-750).
DKCIJIAHTATBI, KaK MPAaBUIIO, EPEHOCAT B CBEXKYIO MOPIIMIO TAKOH XKe KyJIbTypPaIbHOU Cpeny
CTaHIAPTHO KyJbTHBHPYIOT. OOI1ee onrucanne METOANK U CIIOCOOO0B MOMYYE€HUSI TPAHCTEHHBIX
pacrenuii mpuseneHo B Ayres and Park (1994) Critical Reviews in Plant Science 13:219-239 u
Bommineni and Jauhar (1997) Maydica 42:107-120. ITockonbKy TpaHC(OPMHPOBAHHBIH

MaTepual COACPKUT MHOTOUYUCJICHHBIC KIICTKH, KaK TpaHC(I)OpMI/IpOBaHHbIe, TakK 1
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HeTpaHC(OPMHUPOBAHHBIE KJIETKH MPUCYTCTBYIOT B JIFOOOH yacTu 00pabOTaHHOTO LEJIEBOro
KAJUTFOCA UJTH TKaHU UJIH IPymIibl KiIeToK. CriocoOHOCTh BBI3BIBATH MHOENb
HEeTpaHC(HOPMHUPOBAHHBIX KJIETOK U MO3BOJIATH MPOIHdepanuo TpaHCPOPMHUPOBAHHBIX KIETOK
MO3BOJISIET MOJIYYUTD KYJIBTYPbI TpPaHC(HOPMUPOBAHHBIX pacTeHUH. HYacTo, ClocCOOHOCTD K
yIAIEHHIO HETPAHC(POPMUPOBAHHBIX KJIETOK SIBJISETCSI OTPAHIMYEHHUEM ISl OBICTPOTO BBIEICHUS
TpaHC(OPMHUPOBAHHBIX PACTUTEIBHBIX KJIETOK M YCIIEITHOTO CO3/1aHMUs TPAHCTEHHBIX PACTEHUII.

ITpoTtokosbl TpaHcHOpMALMH, a TAKIKE MPOTOKOJIBI JIJIsl BBEAEHHS HYKJICOTHIHBIX
NIOCJIEIOBATENIbHOCTEH B PACTEHUS] MOTYT BapbHPOBATH B 3aBUCHMOCTH OT THIIA PACTEHHS WU
KJIETKH PACTEHHSI, T.€., OTHONOJIbHBIE WU JIBYIOJIbHBIE, MPEIHA3HAYEHHBIX IS
Tpanchopmarmu. Co3naHue TPAHCTEHHBIX PACTEHUI MOYKHO OCYINECTBIIATH C MPUMEHEHUEM
OJTHOT'O M3 HECKOJIbKHX CITOCOOOB, BKJIFOUAsi, HO 0€3 OrpaHUYEHUH, MUKPOUHBEKLIUIO,
3JIEKTPONOPALIMIO, HAMIPABIICHHBIN NEPEHOC F'€HOB, BBeneHue rereposiornynoil JIHK ¢ nomormbro
Agrobacterium B pactuTenbHbIe KieTkH (Agrobacterium-onocpenoaHHas TpaHcHopMarusi),
O6omOaparpoOBKa PACTUTEIBHBIX KJIETOK KOHBIOTHPOBAHHON C YACTULIAMH IeTePOJIOTHUHON
gyxepoanoit JIHK, crmocoboM yCKOpeHHBIX YacTHL, TpaHc(HOopMaIus ¢ MpUMEHHEM
a3pO30JIBHOTO MyYKOBOIO HHXKEKTOpa (omyOankoBaHHas 3asBKa Ha nateHT CIIIA Ne
20010026941; marent CIIIA Ne 4945050; mexxnynaponnas myonukanus Ne WO 91/00915;
onyOnukoBaHHast 3asiBka Ha mateHT CIIIA Ne 2002015066), Lecl-tpancdopmarius u pa3nudHble
npyrue criocodsl nepeHoca JIHK, He onocpenoBaHHbIE MPSIMBIM BBEIEHUEM YACTHII.

Crnioco0OrI 1yt TpanchopMaK XJIOPOIUIACTOB U3BECTHBI B JAHHON 00J1aCTH TEXHUKH.
Cwm., Hanpumep, Svab et al. (1990) Proc. Natl. Acad. Sci. USA 87:8526-8530; Svab and Maliga
(1993) Proc. Natl. Acad. Sci. USA 90:913-917, Svab and Maliga (1993) EMBO J. 12:601-606.
JlaHHbIl coco0 OCHOBAH Ha MCIOJIb30BaHUK MeHHOM nyiku as noctaBku JIHK, conepkarueii
CeNIeKTUPYEMbIii Mapkep, 1 HanpasieHHoro BeeaeHus JJHK B reHOM miacTuibl mocpeacTBOM
TOMOJIOTHYHOH peKoMOMHaIMu. J[onmonHuTenbHO, TpaHCchOopMAaIHs TTACTH MOXKET OBITh
JIOCTHTHYTA C TOMOIIBI TPAHC-aKTUBAIMH MOJYAILNEro, IUIACTHIHOTO TPAHCTeHA 3a CYET
TKaHe-NPeaNOYTUTENbHOM SKCIpeccuu macTuaHou, saepaoi PHK-nonumepasel. Takas
cucrema onmcana B McBride et al. (1994) Proc. Natl. Acad. Sci. USA 91:7301-7305.

ITocne unterpanuu rereponoruynoi uyxxeponnoi JIHK B pacTurenpHble KIeTKU
UCTIONIb3YEOT COOTBETCTBYIOIINN OTOOP ¢ MAKCHMAJIBHBIM ITOPOTOBBIM YPOBHEM
COOTBETCTBYIOLIErO OTOOpa B Cpefie, YTOOBI BBI3BATh THOENb HETPaHC(OPMHUPOBAHHBIX KJIETOK U
OTAENUTb, & TAK)KE BBI3BATH MPOJH(EPALHIO MPEIIOIOKUTEIHHO TPAHCHOPMUPOBAHHBIX
KJIETOK, KOTOPBI€ BBUKHBAIOT B PE3YJIbTATE JAHHOHN CENEKLMOHHON 00paboTKH, MPOU3BOAS
peryJsIpHBIN MEPEHOC KJIETOK B CBEXYIO cpeny. [locpeacTBoM HempepbIBHOTO maccaxa u

BBEJICHHSI COOTBETCTBYIOLIETO CPEACTBA ISl OTOOPA UASHTU(PUIHUPYIOT U CTUMYJIHUPYIOT
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nposugeparuio KIeTOK, KOTOpble ObLIH TPaHC(POPMHUPOBAHBI C TIOMOLIBIO TIA3MUIHOTO
BeKTOpa. MOJIeKysIpHbIe 1 OMOXMMUYECKHE CIIOCOOBI 3aTEM MOTYT OBITh UCIIOJIB30BAHBI JIJISI
NOATBEP>KAEHHS IPUCYTCTBUS HHTETPUPOBAHHOTO F€TEPOJIOTMYHOIO IeHa, MPEACTABIISIIOIEr0
UHTEPEC, B TEHOME TPAHCTE€HHOI'O PaCTEHUsI.

Knerku, koTopbie ObuTH TpaHCHOPMHUPOBAHBL, MOTYT OBITh BBIPALIECHBI B PACTEHHS B
COOTBETCTBHUH € O0IenpuHAThIMU criocobamu. Cm., Hanpumep, McCormick et al. (1986) Plant
Cell Reports 5:81-84. JlaHHbIE pacT€HUs 3aT€M MOKHO BBIPAIIUBATH U JINOO OMBUISTH TAKOH Ke
TpaHC(HOPMUPOBAHHOM JTMHUEH, THOO APYroi JIMHUEH, U TIOTyUYeHHBIH B pe3yJbTaTe ruOpun,
o0nanaromuii KOHCTUTYTUBHOM SKcnpeccrel TpedyeMol PeHOTHITHYECKON XapaKTepPUCTHKHY,
MO3KeT ObITh HaeHTH(UIMpoBaH. /[Ba miu Oojiee MOKOJIEHHH MOTYT OBITh BBIPAIIEHBI JISl TOTO,
9YTOOBI YIOCTOBEPUTHCSI, YTO IKCIIpeccust TpedyeMoro peHOTHMUIECKOro NMpU3HaKa CTabHIIbHO
COXPAHSETCs U HACIIEAYETCsI, a 3aTeM CEMEHA COOMPAOT ISl TOTO, YTOOBI YIOCTOBEPUTHCS, UTO
SKCIIPECCHst JKeaeMoro (PeHOTUITHMUYECKOTO NPU3HaKa Obuia nocTurayta. Takum oOpas3om,
HacTosilIee n300peTeHne obecreunBaeT TpaHC(HOPMUPOBAHHBIE CEMEHA (TaKKe Ha3bIBAEMbIe
“TpaHCTeHHBIE CEMEHa '), COAepKAIUe HYKJICOTHIHYIO KOHCTPYKIIHIO HACTOSIIIIETO
n300peTeH s, HapUMep, SKCIPECCHOHHYIO KAaCCeTy HACTOSIIIETr0 H300peTeHUsI, CTAOMITBHO

BCTPOCHHYIO B UX F€HOM.

Ouenka TpaschopMalluy paCTEHUN

ITocne BBeneHus rereponaornynon uyxxeponnon JJHK B pacTuTesnbHbIe KIETKHY,
HOATBEPKIAIOT TPAHCHOPMALIMIO HITH HHTEIPALIUIO TETEPOJIOTUYHOIO I'eHa B TEHOM PacTeHUH
Pa3IMYHBIMU CIIOCOOAMH, TAKMMH KaK aHAJN3 HYKJIEMHOBBIX KUCJIOT, OSJIKOB U METa0OJIUTOB,
ACCOLIMUPOBAHHBIX C HHTEIPUPOBAHHBIM I'€HOM.

[N1[P-ananu3 npencraBisieT coOO0M HKCIPECC-METONUKY CKPUHHHTA
TpaHCHOPMHUPOBAHHBIX KJIETOK, TKAHU MJIH TIOOETOB Ha MPUCYTCTBHE BBEAEHHOIO reHa Ha Ooiee
paHHel ctaauu 10 nepecakusanus B mouBy (Sambrook and Russell (2001) Molecular Cloning:
A Laboratory Manual. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY). ITL[P
OCYILIECTBJISIFOT C HCIIOJIb30BAHHEM OJIMTOHYKJIEOTHAHBIX MTPaiMepOB, CrielM(PUYHBIX K TeHY,
MpeICTaBISIIOIIEMY HHTepec, Win (poHy BekTopa Agrobacterium u T.J.

Tpancdopmario pacTeHH MOKHO MOATBEPAUTH ¢ moMolbio Cay3epH-0J0T aHamu3a
renomHol JIHK (Sambrook and Russell, 2001, supra). B uenom, o6myro JJHK skcTparupyroT u3
TpaHcopMaHTa, PaCIIEIUISIOT C TIOMOIIBIO COOTBETCTBYIOIINX PECTPUKILIMOHHBIX (PEpMEHTOB,
(paKLMOHHPYIOT B arapO3HOM Ielie U IIEPEHOCAT Ha HUTPOLICIUIIOJIO3HYIO WA HEHIOHOBYIO
MeMmOpaHy. MemOpaHy win “0ioT” najee UCCISOYIOT ¢ MOMOIIBI0, HAPUMEpP, MEYSHOTO

32 o
panuoakTuBHbIM ~ P pparmenrom nenesoit JIHK nist mogTBep kaeHnst UHTErpaiii BBEACHHOTO
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reHa B TeHOM PacTEeHHUH COrJIacHO CTaHAapTHBIM Metoaukam (Sambrook and Russell, 2001, cm.
BBIIIIE).

B xone HozepH-OnoT ananuza BeinensaoT PHK u3 cnennanbHbIX Tkanel TpaHchOpMaHTa,
(paKLIMOHHUPYIOT B arapoO3HOM reJie, coaepskaeM GopMabIerua, U MepeHOCAT Ha HeHJIOHOBBIN
(UIBTP COrNacHO CTAaHAAPTHBIM METOJAM, KOTOPBIE PETYJIIPHO HCHOIb3YIOT B JaHHOH 001acTH
texHuku (Sambrook and Russell, 2001, supra). 3atem uccienyrot skcnpeccuto PHK,
KOJUPYEMYIO T€HOM, ONPEAeISFOIIUM MECTULIMAHYIO0 aKTHUBHOCTb, IIyTeM rHOpHAN3aLnU Ha
(buIBTpE C paTHOAKTHBHBIM 30HIOM, MTOJYYEHHOH U3 ECTHLIMAHOTO I'eHa, OCPEACTBOM
cnoco0O0B, U3BECTHBIX B NaHHOM obnactu TexHuku (Sambrook and Russell, 2001, supra).

[ToaTBepskaeHue MPUCYTCTBUS Oelika, KOAUPYEMOro T€HOM, OTPEeISIOIUM
MECTHULIUAHYI aKTHBHOCTD, MOYKHO OCYILECTBJISITh HA TPAHCTEHHBIX PACTEHUSIX C
HCTIOJIb30BaHHEM CTAHIAPTHBIX MPOLEAYP BECTEpPH-0J10Ta, OMOXUMUYECKUX aHATH30B H UM
noo0HBIX HA TPAHCTEHHBIX pacTeHusx (Sambrook and Russell, 2001, supra) ¢ ucrnonb3oBaHueM
AHTUTEJ, KOTOPBIE CBSA3BIBAIOTCS C OHUM MJIM HECKOJIbKUMH 3TUTONAMHU, MPUCYTCTBYIOLIUMHU Ha

[ECTULIMIHOM OeJIKe.

IlecTuimaHasi akTUBHOCTD V PACTEHHH

B npyrom acnekTe HacTosmero n300peTeHNsI MO>KHO CO3/1aTh TPAHCTEHHbIE PACTEHMS, B
KOTOPBIX SKCIPECCUPYETCsI MeCTULUAHBIN OeJIOK, KOTOPbI 00JiagaeT MecTULUIHON
aKTUBHOCTBIO. JIJIsl CO3/JTaHMsl TPAHCT€HHBIX PACTEHUI MOXKHO UCIIOJIB30BATh CIIOCOOBI,
OIMCAHHBIE BBILIE B KAUECTBE MPUMEPA, HO CIOCO0, MO KOTOPOMY HOJTYYarOT TPAHCTEHHBIE
pacTHTENbHBIE KJIETKH, HE SIBJISIETCS] KPUTHYECKN BayKHBIM 11 HACTOsIIIEero nzodperenus. Ha
YCMOTPEHHE SKCIIEPUMEHTATOPA MOKHO MPUMEHSTh CIIOCOOBI, N3BECTHBIE HITH ONHCAHHBIC B
TaHHOM 00JIaCTH TEXHHKH, TaKHe Kak Agrobacterium-onocpenoBanHas TpaHcopmarusi,
OuonucTIyeckas TpaHCchOpMaLHs U CIIOCOOBI, HE OMOCPEIOBAHHbIE YaCTUIIAMU. PacTeHus,
SKCIIPECCUPYIOLIUE MECTULMAHBINA O€JIOK, MOXKHO BBIACIUTH MOCPEICTBOM OOINEN3BECTHBIX
CrOoCO0OB, ONMUCAHHBIX B TAHHOW O0JIACTH TEXHUKH, HAITPUMED, IOCPEIACTBOM TpaHCHOpMAIUH
KaJUTFOCca, 0TO0pa TpaHC(HOPMHUPOBAHHOTO KAJUTOCA M PereHepaliiy IUIOOHOCHOTO PACTEHUS U3
TAKOr0 TPAHCTEHHOTO Kajutroca. B xone Takoro crocoba MOYKHO HCIIONB30BaTh JIFOOOH IeH B
Ka4eCTBe CEJIeKTUPYEMOro MapKepa IpH YCIOBUH, YTO €r0 SKCIIPECCHsI B PACTUTENBbHBIX KJIETKax
NPEAOCTABUT BO3MOXHOCTb ISl HACHTU(PHUKALINY HITH CETIEKLIUH TPAHC(OPMHPOBAHHBIX KJIETOK.

JUisl IPUMEHEHUs B PACTUTENBbHBIX KJIETKax ObUT pa3paboTaH LeNblil psii MapKepoB,
TaKNX, KaK yCTOWYMBOCTB K XJI0paMpeHnKoy, aMuHorianko3uay G418, rurpoMuLiHy Wi UM
nofo0HbIM. Takke B Ka4eCTBE CEJIEKTHPYEMBIX MAPKEPOB MOXKHO MCIIONIb30BATh APYTUE MEHBbI,

KOTOpbIe KOAUPYIOT MPOAYKT, BOBJIEUEHHBIN B MeTabon3M XyioporactoB. Hanpumep,
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OTAEJbHOE MCIIOJIb30BAaHUE MOTYT HAWTHU Ie€Hbl, KOTOPBIE 00ECIIEYNBAIOT YCTOWIMBOCTD K
repOUIIMIaM ISl pACTEHUH, TaKUM Kak riaudocat, OpOMOKCHHMI UM UMUIA30IMHOH. Takue
reHbl ObUTH onmcanbl B muteparype (Stalker et al. (1985) J. Biol. Chem. 263:6310-6314
(HUTpUNa3HBIN reH yCTONUNBOCTH K OpoMOKcHHMIY ), U Sathasivan ef al. Acids Res. 18:2188
(AHAS imidazolinone resistance gene). JIOMOJHUTENBHO I'€HbI, PACKPBITHIE B TAHHOM
TOKYMEHTE, SIBJISIFOTCS] IPUTOAHBIMU B KAUECTBE MAapKEPOB JUJIsl OLIEHKH TpaHCchopManmuu
OakTepHaIbHBIX WIN PACTUTEIBHBIX KJIeTOK. CTIOCOOBI OOHAPYIKEHUSI TPUCYTCTBHSI TPAHCTEHA B
pacTeHuu, OpraHe pacTeHus (HampUMep, JTUCThSX, CTEOSAX, KOPHSX U T.1.), CEMEHHU,
PaCTUTENHHOH KJIETKE, POCTKE, 3aPOJBILIE UM UX MOTOMCTBE XOPOIIO U3BECTHBI B TAHHON
oOnacTy TeXxHUKU. B OTHOM BapuaHTe OCYLIECTBIEHHS MTPUCYTCTBUE TPAHCTEHA OOHAPYKUBAIOT
NyTEM HUCIIEIOBAHUS TECTULHIHONW aKTHBHOCTH.

I110H0HOCHBIE PACTEHHUS, B KOTOPBIX 3KCIIPECCUPYETCS ECTULIUAHBIA OEJIOK, MOYKHO
UCCIIEIOBATh HAa MECTHLUAHYIO aKTHBHOCTb, U JIJISI AJIbHEHIIETO CKPEIUBAHHS MOJKHO
MPOBOIUTD CENEKLIUI0 PACTEHUH, B KOTOPBIX MPOSIBIISIETCS] ONTHMaJIbHAsi aKTUBHOCTD. B maHHOIA
00J1aCTH TEXHUKH JOCTYITHBI CIOCOOBI aHATN3a HA TIECTULUAHYIO aKTHBHOCTE. OOBIMHO 0ok
NepEeMELINBAIOT U UCTIONB3YIOT B aHAIN3axX ckapmunBaHus. CMoTpute, HanpuMep Marrone et al.
(1985) J. of Economic Entomology 78:290-293.

Hacrosimee n3o0perenrne MOKHO MPUMEHSITh AJisl TpaHChOpMaluu JTI000ro Buaa
pacTeHui, BKJIIOYasi, HO O0€3 OrpaHUYEHUi, OJHOOIbHBIE U ABYAOJIbHbIE pacTeHus. [Ipumepsr
NPEACTABJIIOIUX HHTEPEC PACTEHHUH BKIIFOYAOT, HO 0€3 OrpaHu4eHun, Kykypy3y (Mauc), copro,
NIIEHHULY, TOJCOIHEYHUK, TOMUIOP, KPECTOLIBETHBIE, epLEBbIe, KapTOo(desb, XJIOMUaTHUK, PHC,
COI0, CaxXapHYIO CBEKIy, CaXapHbIi TPOCTHHK, Ta0aK, TYMEHb U MAaCJIMYHBIN paric, Brassica sp.,
JIOLIEPHY, POXKb, MPOCO, cadiiop, 3eMJIISTHbIE OPeXH, CIAAKUI KapTodesb, MAaHUOK, KodelHoe
JepeBo, KOKOC, aHAHAC, ITIUTPYCOBBIE IEPEBbs, 1EPEBO KAKAO, YaWHBINH KyCT, OaHaH, aBOKAJIO,
¢urosoe nepeBo, ryaBy, MaHrOBOE IEPEBO, MACIIMHY, MAMAMHIO, KEIIbIO, MAaKaIaAMUI0, MUHAAJTb,
OBCSIHbIE, OBOILY, IEKOPATHUBHBIE PACTEHUS 1 XBOWHBIE.

OBoinu BKITIOYAKOT, HO 0€3 OrpaHUYeHH, TOMUIOPHI, JaTyK, 3eJieHyI0 (acob, (hacob
JMMa, BUIBI TOpOXa U npencrasuresel poxa Curcumis, TaKUX Kak Orypel, KaHTajayna u
MYCKyCHas1 IbIHs. JIeKOpaTUBHBIE PACTEHHS BKIIFOYAIOT, HO 0€3 OrpaHn4YeHUH, a3alIHo,
TOPTEH3HUI0, THOUCKYC, PO3bI, TFOJIBIIAHBI, JKEJIThIE HAPLIUCCHI, ETYHUIO, TBO3AUKY, ITyaHCETTHIO
U xpuzanTemy. [IpennouTHTe pHO paCTeHUs HACTOALIETO H300PETEHNS IPENCTABIISIIOT COOOH
KYJbTYPHBIE PaCTE€HUsI (HAIPUMEP, MAUC, COPTO, MITEHNLY, TTOACOTHEYHHK, TOMUIOP,
KPECTOLIBETHBIE, MEPLEBbIe, KAPTOPENb, XJIOMUATHHUK, PUC, COI0, CAXapHYIO CBEKJIY, CaXapHBIH

TPOCTHUK, TaOaK, SIMEHb, MACITHYHBIA PArIC U T.1I..).
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ITpumenenue B 6opude ¢ BpeauTessiMu

B nanHOl 0051aCTH TEXHUKH U3BECTHBI OOIIHME CIIOCOOBI HCIIOIb30BAHUS IITAMMOB,
COZIeprKaLINX HYKJIEOTHIHYIO MTOCIE0BATEIbHOCTh HACTOSIIErO N300PETEHHSI UJIH €€ BapHAHT, B
Ka4eCcTBe MEeCTHULUIHBIX CPEACTB B OOpbOE C BPEIUTENAMHU WU NP CO3AaHUH JPYTUX
opranusMoB. CMotpure, Haripumep, nateHt CIIIA Ne 5039523 u EP 0480762A2.

IITammer Bacillus, conep:kaine HyKJICOTHIHYIO TOCIEN0BATENIbHOCTh HACTOSIIETO
M300peTeHNst WK €€ BAPUAHT, WM MUKPOOPTAaHU3MBI, KOTOPbIE T€HETHUECKH NU3MEHSTH TaKHM
00pa3oMm, 9YTOObI OHM COMEPIKAJIH I'eH, OMPENEISIFOIINIA MECTUIIUIHYO aKTHBHOCTD, T10
HACTOSIILEMY U300PETEHHIO U OEJIOK, MOKHO MPUMEHSITD IS 3AIUThI CETbCKOX 035 HCTBEHHBIX
KYJBTYpP U IPOAYKTOB OT BpeauTeseil. B oHOM acrekre HacTosIero n300peTeHus, [eJIbHbIE,
T.€. HEJIN3UPOBAHHbBIE KJIETKH OpPTaHU3Ma, MPOAYLHPYIOLIETr0 TOKCHH (TIECTHIIH),
00pabaThIBalOT PEaKTUBAMH, KOTOPBIE TIPOJIOHTHPYIOT AKTUBHOCTh TOKCHHA, MPOAYLIUPYEMOTO B
KJIETKE, KOT/1a KJIETKY TIOMEIIAIOT B CPEeNy LIEJIEBOTrO BPEAUTENS (BpEAUTENCH).

B kauecTBe anbTepHATHBBI, MECTHIH ITOJYYArOT 32 CYET BBEICHUS T'€HA,
OTIPENENSIOIIEeTO MECTULUAHYIO aKTUBHOCTD, B KJIETKY-XO3MHA. DKCIPECCHsI TeHa,
OTIPENENSOIIETO MECTULUAHYIO aKTUBHOCTD, IPSIMO WJIM KOCBEHHO NMPUBOAMT K
BHYTPUKJIETOYHOH NMPOAYKLNHU H MOJAEPIKAHUIO YPOBHS NecTuliaa. B ogHOM acriekre
HACTOSIIIETO U300PETEHNs TaHHBIE KIETKH 3aTeM 00paldaThIBaOT B YCIOBHSIX, KOTOPBIE
IPOJIOHTHPYIOT aKTUBHOCTh TOKCHHA, TPOIYLIUPYEMOrO B KJIETKE, KOT/1a KJIETKY TIOMEIAI0T B
cpeny uenesoro Bpeaurens (Bpenureneii). [lonyueHHbIN B pe3yapTaTe IPOAYKT COXPAHSET
TOKCHUYHOCTD, XapaKTEPHYIO I TOKCUHA. M3 3THX MHKAICYJINPOBAHHBIX €CTECTBEHHBIM
00pa3oM MEeCTHLHAOB MOXKHO 3aT€M COCTaBHUTD IPenapaT B COOTBETCTBUU C TPAIUIIMOHHBIMU
METOIMKAMH JIJIsl BHECEHHSI B Cpely OOUTAaHUS LIEJIEBOTO BPEIUTEIIs], HAIPUMED, TIOYBY, BOAY U
Ha nucTBy pactenuil. Cmorpurte, Hanpumep, EPA 0192319 u cepinku, nurupyemsle B HeM. B
Ka4eCTBE aJIbTEPHATUBBI, MOKHO COCTABHUTD NPENapaT U3 KJIETOK, SKCIPECCUPYIOLINX T'€H
JaHHOTO U300PETEeHUs, TAKUM 00pa3oM, 4ToObI 00eCTIeunTh MPUMEHEHHE MOJYYEHHOTO B
pe3yJbTaTe MaTepuaa B Ka4eCTBE MEeCTULIHA.

AXTUBHBIEC HHIPEANECHTHI HACTOSIIIETO H300peTeHNsT OOBIYHO HAHOCAT B (hopMe
KOMITO3ULIMH, M UX MOJKHO HAHOCHUTh OTHOBPEMEHHO MJIH MTOCIIE0BATEIBHO C APYTUMH
COEAMHEHUsIMH Ha TIOCEBHYIO IIOLIAb WIIN PACTEHHUE, ToIeKalee oopadboTke. ITuMu
COEAMHEHUSIMH MOTYT OBbITh yIOOpeHUs1, TepOULIHIbI, KPHONPOTEKTOPHI, TOBEPXHOCTHO-
AKTHBHBIE BELECTBA, IETEPIeHTHI, IECTULIMIHbIE MbLIA, MACJIa, UCTIONb3YEMBbIE B IIEPHOJ MTOKOS,
NOJIMMEPBI H/HITH COCTABbI U3 MEJIEHHO BBICBOOOKAAIOIINXCS ITH OMOpa3iaraéMbIXx HOCUTENEH,
KOTOPBIE JA0T BO3MOXKHOCTh JIOJTOCPOYHOTO JO3UPOBAHHOTO BHICBOOOXKIEHUS B LIEJIEBOH

obnactu mocje pa3oBoro BHeCeHUs coctaBa. OHU TaKxke MOTYT MPEACTABIATh COOOIt
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CeJIEKTUBHbIE repONIIHUIbI, XUMUUECKNE HHCEKTHUIHMIbI, BUPYLIUABI, MUKPOOUIUIBL, aMEOHLIUIBL,
NeCTULUbL, PYHIHUIUBI, OAKTEPULIUbI, HEMATOLMIbI, MOJUIFOCKOLIM/BI MJIM CMECH HECKOJBKUX
U3 IJAHHBIX NIPETIapaToB, €ClIU TPeOyeTcs, BMECTE C JOMOIHUTEIbHBIMU CEIbCKOX03HCTBEHHO-
IPUEMJIEMBIMU HOCUTEJSIMH, TOBEPXHOCTHO-AKTUBHBIMU BELIECTBAMU UJIH BCIIOMOTaTEIbHBIMU
BEILIECTBAMH, CITOCOOCTBYIOIUMH HAHECEHHUIO, KOTOPbIe OOBIYHO MCTIONB3YIOT B JAHHOH 00acTu
cocrasieHus. [logxozsiye HOCUTEN! 1 BCIIOMOTaTeJIbHbIE BEIECTBA MOTYT OBITh TBEPABIMU
WM KMAKUMH U COOTBETCTBYIOT BEIECTBAM, KOTOPbIe OOBIYHO UCTIONB3YIOT B TEXHOJIOT MU
COCTaBJICHUSI, HAIIPUMEP, HaTypajibHble WM BOCCTHOBJIEHHbIE MUHEpPAJIbHbIE BEIECTBA,
pPacTBOPUTENH, TUCTIEPTUPYIOIINE BELeCTBA, CMaUYNBaIOLUE CPEACTBA, BELECTBA, IPUAAI0IHE
JIMIKOCTb, CBSI3bIBAIOIIUE BellecTBa MK yaoopenust. [TonoOHpIM 00pa3om, cOCTaBbI MOKHO
NOJIY4UTh B (pOopMe CheNOOHBIX “NMPUMAHOK , MUIH UM MOKHO NPUAATh GopMy “NOBYIIEK IS
BpeauTeNel, 4ToObI 00eCTIeYNTh BO3MOKHOCTh CKAPMIIMBAHUS LIEJIEBOMY BPEIUTEIIO HIIH
NonajaHusl BHYTPb HErO MECTULUIHOTO COCTaBa.

CrniocoObl HaHECEHUST aKTHBHOTO MHIPEIMEHTA HACTOSIIIEro N300peTeH s NN
arpOXMMHUYECKON KOMITO3UINU HACTOALIETO H300pETEHUs], KOTOpasi CONEPIKUT MO MEHbIIEH Mepe
OJIH M3 MECTULUHBIX OEJIKOB, MPOAYLHUPYEMBIX OaKTEpHUANTbHBIMU IITAMMAMHU HACTOSIIIETO
N300peTeHNs], BKIFOYA0T HAHECEHHNE Ha JIUCThSI, IOKPBITHE CEMSTH M BHECEHHE B ITOYBY.
KonunuecTBo HaHeCeHUI 1 HOPMA HAHECEHUsI 3aBUCUT OT UHTEHCHUBHOCTH 3apakKeHMsI
COOTBETCTBYIOLIUM BPEIUTENIEM.

KoMnosuiuo MO>KHO COCTAaBJIATh B BUJ€ TIOPOLIKA, AYCTA, MEJUIEThI, TPaHyJIbl, a3p030Jis
SMYJIbCHH, KOJUIOUAA, PACTBOPA WJIM UM NOAOOHBIX U MOXKHO MOJIYYUTh NOCPEACTBOM TAKHUX
TPaAULIMOHHBIX CIIOCOOOB, KaK CYIIKA, THO(PHUIM3ALS, TOMOT€HU3AINS, SKCTPAKLIHS,
¢bunbTparus, HUeHTPpUPyrupoBaHue, OCAKACHHUE TN KOHLEHTPUPOBAHUE KYJIBTYPbI KJIETOK,
BKJIFOYAIOIIHUX nojaunentus. Bo Bcex Takux KOMITO3ULUAX, KOTOPBIE CONEPIKAT MO MEHBbIIEH
Mepe OJIMH TaKOM MeCTULUAHBIN MOJUNEeNTH I, JAHHBIH MOJUMENTHT MOXKET PUCYTCTBOBATh B
KOHIIEHTpaIUH (B MACCOBBIX JIOJISIX ) OT mpuMepHo 1% mo npumepro 99%.

C momoIp cnocoO0B HACTOSIIETO H300PETeHUs Ha TAHHOH IJIOIAaH MOXKHO
YHUUTOKUTb WM CHU3UTH KOJIMYECTBA YELIyEKPBUIbIX, TOMYKECTKOKPbUIbIX, ABYKPbUIbIX WU
KECTKOKPBUIBIX BPEAUTENEH, HIIH MOTYT OBITh HCIIOJIB30BAHBI PO UIAKTUIECKH B
OKpYy>Karollel cpezie sl IpeJOTBPaLleHNs] 3apaKeH!sl UyBCTBUTEIbHBIM BpEAUTEIIEM.
IIpennoyTuTeNnbHO BPEAUTENDb MPOTIIATHIBAET HIIM KOHTAKTHPYET ¢ MECTULUAHO-3 (P eKTHBHBIM
KonudecTBoM nojunentraa. [lox “necTuunHO-3PPEKTHBHBIM KOJMUECTBOM  MOIPA3yMEBAIOT
KOJINYECTBO MECTULIN/IA, KOTOPOE CIIOCOOHO BBI3BIBATH TMOEIb 10 MEHBLIEH Mepe OHOTO
BpEIUTEsl TN 3aMETHO OTPAHUYUBATDH POCT BPEAUTENA, MTUTAHUE WM HOPMAJIbHOE

¢dusnonormueckoe paspurue. JJaHHOe KONYeCTBO OyIeT U3MEHATHCS B 3aBUCHMOCTH OT TaKUX
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(akTOpOB KaK, HaPUMeEpP, KOHKPETHBIE 11eJIeBbIe BPEAUTEINH, MOAJIEKAIUMH KOHTPOJIO,
KOHKPETHAsl OKPY’Karoliasi Cpea, MECTOHAX OXKICHNE, PACTEHUE, KYJIbTypa HIIH
CEeNIbCKOXO035IICTBEHHBIN Y4aCTOK, MOJyIesKaIuil 0OpaboTKe, yCIOBUS OKPYIKarOIIel Cpeabl U
crnoco0, HopMa, KOHLEHTPALHs, CTAOMIBHOCTD U KOJMYECTBO HAHECEHUS O THIHOM
KOMITO3ULIMH, obecneunBaroier necTHunaHbii 3¢ ¢dexT. CocTaBbl MOKHO TaKKe U3MEHSITD C
y4YETOM KJIMMAaTHYECKHUX YCJIOBUH, BO3IEHCTBUS HA OKPYIKAIOIIYIO CPeNy W/WIIN YaCTOTBI
HAHECEHHsI U/UJTH TSHKECTH 3aPasKEHUS BPEUTENSMHU.

OmnucaHHbIE MECTULIUIHBIE KOMITO3UIIMUA MOKHO TIPUTOTOBHUTH MYyTEM COCTABIICHUS
npenapara Judo u3 OaKTepUaNbHON KJIETKH, KPUCTANJIA W/ WU CYCTIEH3UH CIIOP, MO0 U3
BBIZIEJIEHHOTO OEJIKOBOIO KOMITIOHEHTA C TPEOYEMbIM CeIbCKOX 03HCTBEHHO-TIPHEMIIEMbIM
HocuTeseM. KoMmo3uuuu MoryT ObITh COCTAaBIICHBI IO BBEAEHHS C MOMOILIBIO COOTBETCTBYOLIUX
croco0O0B, TAKMX KaK JHO(PHIH3ALHS, BLICYLIIMBAHUE CYOIUMAaLIUEi, CYIIIKa, WA B BOAHOM
HOCHUTEJIE, Cpeie WM MOAXOASIIEM pa30aBuTee, TAKOM KaK COJIEBOH pacTBOP WIIM APYTOH
Oydep. CocTaBieHHbIE KOMITO3ULIA MOTYT OBITh B ()OpME AyCTa UIIH MPAHYIMPOBAHHOTO
MaTtepuala, Wik CyCleH31H B Maciie (paCTUTEIbHOM WJIH MUHEPAIbHOM), MM BOIHBIX, MJIH
MACJISTHBIX/BOZHBIX SMYJIbCHUI, HJTH B KAY€CTBE CMAYMBACIIOICS MOPOIIKA, I B KOMOMHALIMH C
JIOOBIM IPYTUM BEIECTBOM-HOCHUTEJIEM, MOIXOISAIINM Uil IPUMEHEHHs B 00JACTH CEJIbCKOrO
xossticTea. [Togxonsimume HOCUTEH AJIs CENbCKOrO XO35HICTBAa MOTYT OBbITh TBEPIBIMH HIJIN
JKUIKUMH, 1 OHU XOPOILIO U3BECTHBI B JAHHOW 00JIACTH TEXHUKHU. BhipaskeHne
“CeMbCKOXO3sIICTBEHHO-TIPUEMJIEMbII HOCHTENb  OXBATHIBAET BCE BCIIOMOTaTeNIbHbIE BEIECTBA
VHEPTHBIE KOMIIOHEHTBI, IUCIEPTUPYIOLIHE BEIeCTBa, TOBEPXHOCTHO-AKTUBHbBIEC BEIECTBA,
BEILECTBA, NPUAAOIINE JIUIKOCTb, CBS3YIOIUE BEIEeCTBA U T.J., KOTOPbIe OOBIYHO NPUMEHSIOT B
TEXHOJIOTUH COCTABJICHUH TECTHLUIHBIX MPENapaToB; OHU XOPOLIO U3BECTHBI CIIELIUATUCTAM B
IaHHOM 00JIACTH COCTABIICHUS MIECTHLIUIHBIX MpenapaToB. JJaHHbIE COCTaBbI MOYKHO CMELIUBATH
C OHUM HJIA HECKOJIbKMMH TBEPbIMH MJIU JKUIKUMH BCIIOMOTATEIbHBIMH BEIECTBAMH U
NOJIy4YaTh Pa3IMYHBIMU CIIOCOOAMH, HAMIPUMED, MyTEM PABHOMEPHOTO CMELIMBAHMS,
nepeMeIlnBaHUS 1/ UM U3MeIbUaHHsl MECTHLUAHON KOMITO3ULIK C MTOIXOISA UM
BCIIOMOTaTebHbIMU BELIECTBAMHU C TPUMEHEHHEM TPAIULHOHHBIX METOJMK COCTABIICHUSI.
IMonxonsimue cocTaBbl U CIocoObl HaHeceHus onrcanbl B mateHTe CLIIA Ne 6468523, koTopblii
BKJIFOUEH B IAHHBIH JOKYMEHT MOCPEACTBOM CCHLIKH.

“Bpenurenp’ BKIIOYAET, HO O€3 OrpaHUYEHHI, HACEKOMBIX, IPUOBI, OaKTepUn, HEMATO,
KJIeliel, MKCOMOBBIX KJIeLei U UM Mofo0HbIX. Hacekomble-BpequTeny BKII0YA0T HACEKOMBIX,
BbIOpaHHbIX U3 OTpsinoB Coleoptera, Diptera, Hymenoptera, Lepidoptera, Mallophaga,
Homoptera, Hemiptera, Orthroptera, Thysanoptera, Dermaptera, Isoptera, Anoplura,

Siphonaptera, Trichoptera u 1.1, B uactHocTH, Coleoptera, Lepidoptera, u Diptera.
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Otpsin Coleoptera Bximouaet nogotpsinel Adephaga u Polyphaga. ITogotpsim Adephaga
BKJIIOUaeT Haacemeiictea Caraboidea u Gyrinoidea, B To Bpemsi kak monotpsin Polyphaga
BKJIIOUaeT Haacemeiictea Hydrophiloidea, Staphylinoidea, Cantharoidea, Cleroidea, Elateroidea,
Dascilloidea, Dryopoidea, Byrrhoidea, Cucujoidea, Meloidea, Mordelloidea, Tenebrionoidea,
Bostrichoidea, Scarabaeoidea, Cerambycoidea, Chrysomeloidea u Curculionoidea.
HancewmeiictBo Caraboidea Bkirouaet cemeiicta Cicindelidae, Carabidae u Dytiscidae.
HancemeiicrBo Gyrinoidea Biirodaer cemeiictBo Gyrinidae. Hancemeiicreo Hydrophiloidea
BKJIOUaeT cemeiictBo Hydrophilidae. Hancemeiicto Staphylinoidea Bxiouaer cemericTBa
Silphidae u Staphylinidae. HancemeiictBo Cantharoidea Bxiouaer cemeiictsa Cantharidae u
Lampyridae. HancemeiictBo Cleroidea Bximouaer cemeiicta Cleridae u Dermestidae.
Hancewmeiictso Elateroidea Bxirouaet cemeiictea Elateridae u Buprestidae. HancemeiictBo
Cucujoidea Brimrouaet cemetictBo Coccinellidae. HancemeiictBo Meloidea BktouaeT ceMelcTBO
Meloidae. Hancemeticto Tenebrionoidea Bkitovaer cemerictBo Tenebrionidae. HancemeticTBo
Scarabaeoidea Bximrouaet cemeiicta Passalidae u Scarabaeidae. Hancemeiicteo Cerambycoidea
BKJIrOUaeT cemeiictBo Cerambycidae. Hancemeiicrso Chrysomeloidea Bkimouaer cemeiicTo
Chrysomelidae. HancemeiicrBo Curculionoidea Bxmouaer cemeiictsa Curculionidae n
Scolytidae.

Otpsin Diptera Brirouaet mopotpsinel Nematocera, Brachycera u Cyclorrhapha.
IMomoTpsin Nematocera Bkirouaer cemeiicta Tipulidae, Psychodidae, Culicidae,
Ceratopogonidae, Chironomidae, Simuliidae, Bibionidae u Cecidomyiidae. ITonorpsin
Brachycera Briouaer cemeiictsa Stratiomyidae, Tabanidae, Therevidae, Asilidae, Mydidae,
Bombyliidae u Dolichopodidae. ITogotpsin Cyclorrhapha Bximtouaer cexumu Aschiza u Aschiza.
CekmmsiAschiza Bkirouaet cemeticta Phoridae, Syrphidae u Conopidae. Cekuust Aschiza
BKJIIOUaeT noxacekuu Acalyptratae u Calyptratae. Cekiust Acalyptratae BkiirouaeT ceMeicTra
Otitidae, Tephritidae, Agromyzidae u Drosophilidae. Cexuust Calyptratae Bkitodaer cemeicTaa
Hippoboscidae, Oestridae, Tachinidae, Anthomyiidae, Muscidae, Calliphoridae u
Sarcophagidae.

Otpsin Lepidoptera Bxmouaer cemeiictsa Papilionidae, Pieridae, Lycaenidae,
Nymphalidae, Danaidae, Satyridae, Hesperiidae, Sphingidae, Saturniidae, Geometridae,
Arctiidae, Noctuidae, Lymantriidae, Sesiidae u Tineidae.

HeMaTOI[bI BKJIFOYAKOT Mapa3uTUICCKHUE HEMATOAbI, TAKHUE KaK KHY6eHbKOBbIe,
IICTOOOpa3yoIMe U MOPAKAOIINE HEMATO b, BKIIOUaroltne Heferodera spp., Meloidogyne
spp. u Globodera spp.; B 4aCTHOCTH, IIPEACTABUTENEH LIUCTOOOPA3YIOLINX HEMATOM, BKIIFOYAs,
Ho Oe3 orpanndeHuii, Heterodera glycines (coeByro LUCTOOOPA3YIOINYIO HEMATONY ), Heterodera

schachtii (CBEKJIOBUYHYIO IUCTOOOPA3YIOLIYIO HeMaTony ), Heferodera avenae (3epHOBYIO



10

15

20

25

30

35

37

croodpasyromyro Hemarony ), u Globodera rostochiensis u Globodera pailida (kaprodenbHbie
ucroodpasyromue Hematoasl). [lopakaromue Hemaroas! Bkito4daroT Pratylenchus spp.

ITony>keCTKOKpBUIbIE BpeAUTENH (KOTOPBIE BKJIIOYAIOT BUIBI, 0003HAYaeMbIe KaK
Hemiptera, Homoptera niu Heteroptera) BKIIOYAIOT, HO O€3 OrpaHUYEHUH, Lygus spp., TaKue
KakK 3arafaHbli J1yroBo kion (Lygus hesperus), knon nyrosoii (Lygus lineolaris) n mouepHOBBIH
xion (Lygus elisus); TIIO paCTUTENBHYIO, TAKYIO KaK 3eyeHast nepcukosast T (Myzus persicae),
XJIONIKOBas TIisi (Aphis gossypii), BUIIHEBAs! TJsl WK YepernHeBas Tist (Myzus cerasi), coeBast TJIst
(Aphis glycines Matsumura), uukanky temuyto (Nilaparvata lugens) u pucoByrO 3€J€HYIO
uukanky (Nephotettix spp.); v IIUTHUKOB, TAKUX KaK 3eJeHbII ITUTHUK (Acrosternum hilare),
KJION-IUTHUK MpamopHblid (Halyomorpha halys), rosxHbri 3enenbiii mutHuk (Nezara viridula),
pucossiii muTHAUK (Oebalus pugnax), murHuk kpacHoHOTHH (Pentatoma rufipes), eBponerickuii
wutHUK (Rhaphigaster nebulosa) v mutHUK Tpownyc 1roilus luridus.

HacekoMble-BpeaUTEH MO HACTOSILIIEMY HACTOSILIErO H300PETEHHIO )11 OCHOBHBIX
KyJbTYp BKIIFOUaroT: mauc: Ostrinia nubilalis, eBporelickoro KyKypy3HOro MOThUTbKA; Agrotis
ipsilon, coky-uncuion; Helicoverpa zea, kykypy3Hyto coBky; Spodoptera frugiperda, coBky
TpassiHyto, Diatraea grandiosella, oraeBky Kykypy3Hyto oro-3anaanyio; Elasmopalpus
lignosellus, 3eproBoro Toumnbmuka; Diatraea saccharalis, OrHEBKY caxapHOTO TPOCTHHKA,
Diabrotica virgifera, 3amagHoro kykypy3Horo KopHeBoro xyka, Diabrotica longicornis barberi,
CEeBEPHOI0 KyKypy3HOro KOpHEBOro kyka; Diabrotica undecimpunctata howardi, rosxHOTO
KyKYPY3HOT0O KOPHEBOTO kyka; Melanotus spp., )kykos-1enkyHoB, Cyclocephala borealis,
Xpyluka cesepHoro (muuuHKy xpymia); Cyclocephala immaculata, XpyIunka r05KHOTO (JIHYHHKY
xpyma); Popillia japonica, xpymuka simorckoro; Chaetocnema pulicaria, 3eMisiHy0
KyKypy3Hyto Onomiky; Sphenophorus maidis, kykypy3noro goaronocuka;, Rhopalosiphum
maidis, KyKypy3HYIO JHCTOBYIO Tit0; Anuraphis maidiradicis, Kykypy3HY1 KOPHEBYIO TJIIO;
Blissus leucopterus leucopterus, kjomna-depenamky MIIEHUIHOTO CEBEPOAMEPUKAHCKOTO;
Melanoplus femurrubrum, kpacHoHOTYI0 KOOBLTKY; Melanoplus sanguinipes, MUTPUPYIOLIYIO
koObuTKYy; Hylemya platura, nuanHKy pocTKOBOM MyXH; Agromyza parvicornis, MOJIb-IIECTPSIHKY
KYKYypy3Hy10; Anaphothrips obscrurus, Tpurca 31akoBoro, Solenopsis milesta, MypaBbsi-Bopa,
Tetranychus urticae, oobikHOBeHHOTO ayTuHHOTO Kitema; Copro: Chilo partellus, coprosoro
toumbinmka;, Spodoptera frugiperda, coBky TpapsiHyto; Helicoverpa zea, KyKypy3HYIO COBKY;
Elasmopalpus lignosellus, manenbpkoro Tounmbinuka ctebis kykypys3br, Feltia subterranea,
ryceHuiy o3umoii coBku, Phyllophaga crinita, mmuunky matickoro xyka;, Eleodes, Conoderus u
Aeolus spp., mpoBonounnkos; Oulema melanopus, mesiBrLy kpacHorpyayo; Chaetocnema
pulicaria, kykypy3Hyto Onomky; Sphenophorus maidis, Kykypy3HOTrO TOJITOHOCHKA;

Rhopalosiphum maidis; kykypy3nyto nucrosyto T1t0; Sipha flava, skentyro Tiro caxapHoOro
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TpocTHuKa, Blissus leucopterus leucopterus, kiona-uepenamky nueHAIHOTO
ceBepoamepukanckoro; Contarinia sorghicola, rajumniy coprosyro; Tetranychus cinnabarinus,
KpacHOro nayTuHHOro kiema; Tetranychus urticae, 0OBIKHOBEHHOT'O MTAyTUHHOTO KJIEINa,
nmenuna; Pseudaletia unipunctata, coBky nyrosyio; Spodoptera frugiperda, coBky TpaBsiHytO,
Elasmopalpus lignosellus, MmaneHpkoro Toumnbiinka credist KyKypyssl; Agrotis orthogonia,
npsiMoyronbHyto coBky; Elasmopalpus lignosellus, MangeHpkoro Toumnbinmuka credist KyKypysbl,
Oulema melanopus, mesiBrLy KpacHOrpyayt; Hypera punctata, 1oJroHOCHKa JIHCTOBOTO
kneBepHoro; Diabrotica undecimpunctata howardi, 10:KHOTO KyKypy3HOIO KOPHEBOTO KYKa;
PYCCKYIO MIIEHUYHYIO T, Schizaphis graminum, 0OBIKHOBEHHYIO 3JIAKOBYIO TJIHO;
Macrosiphum avenae, 60JbIyEO 371aK0BYIO TIEO; Melanoplus femurrubrum, kpacHoHOTYIO
ko0ObUTKY; Melanoplus differentialis, oTruutensayro koObUIKY; Melanoplus sanguinipes,
MHTPHPYIOLIYIO KOObUTKY; Mayetiola destructor, reccenckyro myxy; Sitodiplosis mosellana,
OpaHKeBYIO 3JIaKOBYIO rajutuily; Meromyza americana, JIMYMHKY aMEPUKaHCKOW MEPOMHU3HI,
Hylemya coarctata, o3umyro myxy; Frankliniella fusca, Tabaunoro tpunca; Cephus cinctus,
xjie0HOTO MuHIIbINKa; Aceria tulipae, TyKOBUYHOTO KJiela TIOJbnaHoB; [ToacomHeuHuK:
Suleima helianthana, moxcoHeYHNKOBYO MOYKOBYIO JTUCTOBEPTKY, Homoeosoma electellum,
NIOJICOTHEYHUKOBYIO OTHEBKY, zygogramma exclamationis, moicoJTHEUHUKOBYIO
BOCKJIMIIATEIbHYIO COBKY; Bothyrus gibbosus, mopkoBHoro xyka, Neolasioptera murtfeldtiana,
rajuiy ceMsiH rnojacosHeunuka, XmnomuatHuk: Heliothis virescens, XJ0m4aTHUKOBYO
nuctoBeptky; Helicoverpa zea, xnonkoByro coBky; Spodoptera exigua, COBKY Malyko;
Pectinophora gossypiella, posoBoro kopoGo4yHoro yepss xjgomyaTHuka; Anthonomus grandis,
XJIOTIKOBOT'O TOJTOHOCHKA; Aphis gossypii, XJIONKOBYIO T, Pseudatomoscelis seriatus,
XJIONKOBOTrO cienHsika; Trialeurodes abutilonea, xnonkoByro OenokpwLiky; Lygus lineolaris,
TpasstHOrO KJona; Melanoplus femurrubrum, kpacHonoryro ko0buIKy; Melanoplus differentialis,
oT4YUTeNbHYI0 KOOBUIKY; Thrips tabaci, Tpunca Tadaunoro; Franklinkiella fusca, Tabaunoro
Tpurica;, Tetranychus cinnabarinus, kpacHoro maytuHHOro Kiema, Tetranychus urticae,
OOBIKHOBEHHOT'O IMAYTUHHOTO KJeia; puc: Diatraea saccharalis, TOYrIbIINKa CaXapHOTO
TpoctHuka, Spodoptera frugiperda, coBky Tpassinyto; Helicoverpa zea, Kykypy3HYIO COBKY;
mucrorpeiza Buna Colaspis brunnea; Lissorhoptrus oryzophilus, pucoBoro BoastHOro
nonronocuka; Sitophilus oryzae, pucoBoro nonroHocuka, Nephotettix nigropictus, pUCOBYIO
ukanky; Blissus leucopterus leucopterus, kiomna-depenamky MueHAYHOTO
ceBepoaMepuKaHCKoro; Acrosternum hilare, 3enenoro kiona-murHuka; cost: Pseudoplusia
includens, coeByto msanenuiy; Anticarsia gemmatalis, ryceHUIly COBKU OapXaTHBIX 0000B,
Plathypena scabra, 3eneHoro Bpenurens kiesepa; Ostrinia nubilalis, eBponeiickoro Kykypy3Horo

MOTbUIbKA, Agrotis ipsilon, coBky-uncuon; Spodoptera exigua, coBky manyo; Heliothis
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virescens, XJIOMKOBYIO TUCTOBEPTKY; Helicoverpa zea, kykypy3nyto coeky; Epilachna varivestis,
MEKCHUKaHCKYI0 0000BYI0 3epHOBKY; Myzus persicae, 3eJeHy0 IepCHKOBYIO Tir0; Empoasca
fabae, nnkanky kaprodenbnyro, Acrosternum hilare, 3enenoro knona-murtHuka;, Melanoplus
femurrubrum, xpacHoHory!0 K0OBLIKY; Melanoplus differentialis, ornmuunTenbHy0 KOOBUIKY;
Hylemya platura, nuannky poctkoBoi Myxwu, Sericothrips variabilis, Tpunca coeoro; Thrips
tabaci, Tpunca nykoBoro; Tetranychus turkestani, TypkeCTaHCKOTO MayTHHHOTO KJIEIIA;
Tetranychus urticae, 0ObIKHOBEHHOTO MAyTUHHOTO KJiema, ssuMenb: Ostrinia nubilalis,
€BpPOIMENCKOro KyKypy3HOro MOThUIbKA, Agrotis ipsilon, coBky-uncuion; Schizaphis graminum,
OOBIKHOBEHHYIO 3J1aKOBYIO Tt Blissus leucopterus leucopterus, kiomna-depenamky
MIIEHHYHOTO CEBEPOAMEPUKAHCKOro;, Acrosternum hilare, 3eneHoro knona-murHuka; Euschistus
servus, KOpU4HEBOTro Kiona-mutHUka; Delia platura, muanHKy pocTkoBoi Myxu; Mayetiola
destructor, recceHCKyrO MyXy; Petrobia latens, meTpoOuio MHOTOSIHYIO; MACTHYHBINA parc:
Brevicoryne brassicae, kamyctHyro Tito, Phyllotreta cruciferae, 6yommky kpecToLBETHYIO;,
Mamestra configurata, coBky narykoByto, Plutella xylostella, kamyctayro coeky; Delia ssp.,
JIUYMHOK BECEHHEH KalyCTHON MyXHU.

HeMaTOI[bI BKJIFOYAKOT Mapa3uTUICCKUE HEMATOAbI, TAKHUE KaK KJ'IY6eHbKOBbIe,
ucTooOpasyIne U mopakarmue Hemaroasl, Bkirovaromue Heterodera spp., Meloidogyne
spp. u Globodera spp.; B 4acTHOCTH, IpeACTaBUTENEH TUCTOOOPA3YIOIIUX HEMATO/, BKIIFOUAs,
HO Oe3 orpanmuenuii, Heterodera glycines (coeByto mucroodpasyromyro HeMaTony); Heterodera
schachtii (cBexoBUYHYIO HECTOOOpa3yroImyo Hemarony ), Heterodera avenae (3epHOBYIO
ucroobpasyrouyto Hematony ), u Globodera rostochiensis u Globodera pailida (kaprodenbHbie

ucroodpasyrouue Hematoasl). [lopakaromue Hemaronsl BKItO4aroT Pratylenchus spp.

Cnoco0Obl MOBBILIEHUS] VPOKAMHOCTHA PACTEHUN

ObecneunBaroTCst CIOCOOBI MOBBIIEHUS YPOKalHHOCTH pacTeHuil. CriocoObI BKITFOYAOT
o0ecrieyeHre paCTeHUs WIIM PACTHTENBHOMN KIIETKH, KOTOPBIE SKCIIPECCUPYIOT MOJIMHYKIEOTHN,
KOI[PIpy}OH.II/Iﬁ MOCJICAOBATCIIbBHOCTD NECTUIUAHOIO MOJUIIENITHAA, PACKPBITOIO B JAHHOM
AOKYMEHTE, U BbIpAallMBAHUEC PACTCHUA UKW MMOJIYYCHHOI'O U3 HETO CEMEHU B IOJIE, 3aPa’KEHHOM
(MM MONIBEPKEHHOM 3apaKEHHUIO) BPEAUTENEM, OTHOCUTENBHO KOTOPOTO YKa3aHHBIN
MNOJIUIEenTHua o6na1[aer HeCTI/ILII/II[HOI\/'I aKTUBHOCTHIO. B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUSA
MNOoJIMINEenTHua o6na;[aer HeCTI/ILII/II[HOI\/'I AKTUBHOCTBIO OTHOCUTECJIBHO YELTY CKPBLIOTO,
FKECTKOKPBUIOrO, ABYKPBUIOTO, MO KECTKOKPBUIOTO WM HEMATOABI BPEAUTEIIA, 4 YKA3aHHOC
MOJIE 3aPaK€HO YCIIYCKPBLUIbIM, MOJIYKECTKOKPBUIBIM, JKECTKOKPBUIBIM, IBYKPbBUIbIM HIJIU
Hematozaol BpenuresneM. Kak onpeneneHo B JaHHOM TOKYMEHTE, “ypOKallHOCTb PaCTEHUs

OTHOCHTCSI K KaU€CTBY M/MJIH KOJMYECTBY OMOMACChI, MPOn3BOANMOIl pacteHueM. [lox



10

15

20

25

30

35

40

“Onomaccoil” moapazyMeBaroT JI000H OIIEHUBAEMBIH MMPOAYKT PACTUTEIBHOTO MPOUCXOXKICHHUS.
IToBbIteHne MPOAYKLUNK OMOMACCHI MPEACTABISIET COOOH 000€e yIyUIIeHHe H3MEPSIEMOTO
BBIXOJIa MPOAYKTA PACTUTENBHOTO NMpoucxoskaeHus. [loBpienne ypoxxaliHOCTH paCTeHUN HMeeT
HECKOJIbKO KOMMepUecKuX npuMeHeHni. Harpumep, nosblimeHne 6MoMacchl IUCTbEB PACTEHUH
MOJKET MOBBICUTD YPOKaHHOCTD JIUCTOBBIX OBOLIEH JJIs MOTPeOIeHHUS JIFOAbMH UJIN )KUBOTHBIMH.
JIOTIOTHUTENBHO NOBBILIEHHE OMOMACCHI JIUCTHEB MOKHO MPUMEHSTh JIsI TOBBILIEHUS
NPOM3BOACTBA (hapMaLEBTHUECKUX WU MPOMBILIJIEHHBIX MPOIYKTOB PACTUTEIBHOTO
nporcxoxaeHus. [ToBbleHne yposkaifHOCTH MOXKET BKJIIOYATh JIEOOOE CTATHCTUYECKH 3HAUUMOE
TIOBBIIIIEHHE, BKITKOYAsi, HO 0e3 OrpaHUYeHHl, TOBbILIEHHE TI0 MeHbIIei Mepe Ha 1%,
MOBBILIEHNE N0 MeHblIel Mepe Ha 3%, MOBbIIIEHHEe IO MeHblIIel Mepe Ha 5%, MOBBIIIEHUE 110
MeHbIel Mepe Ha 10%, noBbllieHne o MeHblIel Mepe Ha 20%, o MeHblLiell mepe Ha 30%, 1o
MeHbLIel Mepe Ha 50%, o MeHbLIel mepe Ha 70%, o MeHbliel mepe Ha 100% unu Gonee
3HAYUTEIHHOE MOBBILICHNE YPOKAHHOCTH 110 CPABHEHHUIO C PACTEHUEM, B KOTOPOM HE
HKCIIPECCUPYETCS MOCIEA0BATENIbHOCTD NECTULIMIHOTO Oenka. [Ipr necnob30BaHNN KOHKPETHBIX
CIIOCO0OB YPOKAIHOCTh PACTEHHH MOBBIIAETCS B PE3YJIbTATE IMOBBILICHNS] YCTOWYHBOCTH K
BPEIUTEISIM PACTEHHsI, B KOTOPOM 3KCIIPECCUPYETCs ECTULIUAHBINA OETIOK, PACKPBITHIN B
JaHHOM JOKYMEHTE. DKCIPECCHs MECTULIUAHOrO Oeslka MPUBOANUT K CHUKEHUIO CIIOCOOHOCTH
BPEIUTENS K 3apaKEHHUIO HITH TTOEAHHIO.

PacTenus MOXHO Taxke 00pabaThBaTh OJHUM MJIM HECKOJIBKUMH XUMHYECKUMHU
KOMITO3ULIMSIMU, COAEP>KALIMMHU OJIUH UJIM HECKOJIKO repOULINA0B, MHCEKTHIIMAOB I
¢byurunmunos. UimrocTpaTuBHbIE XMMUYECKUE KOMITO3HLIUHU BKIIFOUAIOT: FepOULIMIbI TS
¢bpyxTOB/OBOLIEH: aTpa3uH, OpOMALII, AUYPOH, MIHU(OCAT, JIUHYPOH, METPUOY3UH, CUMA3HH,
tpudnypanun, Gayasudorn, rimodocunar, ranocyabpypor Gowan, nmapaksar, MPOMU3AMU/,
cetokcuauM, OyradeHanus, rajiocyabpypoH, uuaazudiam, HHCEKTHIMIbI s
(bpyKTOB/OBOLIEH:
angukap0, Bacillus thuriengiensis, kapbapwi, kapbodypan, xmopnupudoc, LUMEPMETPUH,
AeNbTaMeTPUH, adaMeKkTHH, Iy Tpun/Oera-nuduyTpuH, 3cheHBanepar, JIIMO1a-[IHUraJIOTPUH,
aneKkBUHOIIWI, OudeHasar, MeTokcu(eHO3n I, HOBAIYPOH, XpoMadeHO3H T, THAKJIOTPUI,
nuHoTedypaH, Gayanpunupum, CnupoaukiodeH, raMMa-IUraloTPUH, CliupoMesndeH,
CTIMHOCA, PUHAKCUIIUD, THAZHITUD, TPUPIyMYpPOH, CITUPOTETPAMaT, UMUAAKIIONIPH],
bnybenanamun, THoaukapO, MetadayMu30H, cyibdokcadiop, nudaymeroden, nnanonupades,
KJIOTHAHUAMH, THAMETOKCAM, CIUHETOPaM, THOAUKAPO, (PJIOHNKAMU, METHOKApO, SMaAMEKTHH
OeHzoar, uaIOKCakapo, peHamudoc, nupunpokcuder, GeHOyTaTHH OKCUA; QPYHTHIHUIBI A1
(bpyKTOB/OBOIIEH: aMETOKTPAAHH, a30KCUCTPOONH, OeHTHaBamnkapd, OOCKaINA, KamTaH,

kapOeHa3uM, XJIOPOTAJIOHWI, Meb, tnazodamun, uudnypeHaMmua, IUMOKCAHHU,
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LUTPOKOHA30JI, UMPOIUHII, TUPEHOKOHA30, AUMETOMOP(), TUTUAHOH, (PEHAMUJIOH,
denrekcamun, ¢uyasunam, GiryarnokcoHwt, ¢payonukonun, Giyonupam, GiayoKkcacTpoOuH,
¢dnykcanmpokcan, ¢onmer, GoceTn, UMPOJUOH, UITPOBATUKAPO, H30MUpPa3aM, KPEe30KCUM-
METHJI, MAaHKOLIE0, MaHIUITPOTIAMU/I, MeTaIakCcIl/ Me()eHOKCaM, MeTHpam, MeTpadeHoH,
MHKJIOOYTaHWUII, TEHKOHA30JI, IEHTUOMHPAL], MUKOKCUCTPOOHH, MponaMokap0, MpOMHKOHA301I,
nponuHed, NPOKBUHA3U/, TPOTHOKOHA30JI, MUPAKJIOCTPOOUH, TUPUMETaHWII, KBHHOKCH(EH,
CITUPOKCAMUH, cepa, TeOYyKOHA30J1, THO(haHaT-MeTHI, TPUDIOKCUCTPOOUH, TepOUIIUIbI IS
3€PHOBBIX

2,4-D, amunocynbdypoH, OpOMOKCUHUI, Kap(HEeHTPA3OH-3THJI, XJIOPOTOIYPOH, XJIOPCYIbPYPOH,
KJoauHadoI-, KJonupanua, nukamoa, qukiodon-met, nudaydennkan, GeHOKCanpor,
dnopacynam, ¢iykapbazon-Hatpuii, paydenaner, GaynupocyabdypoH-M, ¢iaypokcunup,
dbaypramoH, riudocart, onocynbypoH, HOKCHHI, u3onpoTypoH, MCPA, mecocynbdhypoH,
MeTCyJIb(QYPOH, IEHANMETAJINH, MHHOKCAIEH, MPOTOKCHKapOa3oH, npocyibdokapo,
MUPOKCYJIaM, CYIbPOCyTbPYpPOH, TUPEHCYIbPYPOH, TPATKOKCHINUM, TPHACYITBPYPOH,
TpUOEHYPOH, TPUDIYPATHH, TPUTOCYIbPYPOH; (PYHT UM 3€PHOBBIX . a30KCUCTPOOUH,
oukcaden, Oockanun, kapOeHAA3UM, XJIOPOTATOHII, 1U(Ty(heHAMUA, HIUATIPOKOHA3OM,
LIUMPOIMHMII, TUMOKCUCTPOOHH, 3TIOKCUKOHA30, (peHnponuanH, Gernponumopd, ¢piyonupam,
¢bayokcacTpoOuH, GIyKBUHKOHA30JI, (PIyKCATUPOKCAT], H30MHUPa3aM, KPe30OKCUM-METHII,
METKOHA30J1, MeTpa(eHOH, MEHTHONUPAA, MTUKOKCHCTPOOHH, IPOXJIOpas, MPOMUKOHA30I,
NPOKBHHA3U/I, TPOTHOKOHA30JI, MHUPAKIOCTPOOUH, KBUHOKCH(]EH, CIpOKcaMuH, TeOyKOHa3011,
THO(AHAT-METHJI, TPU(PIOKCUCTPOOHH; HHCEKTHLIUBIIISA 3€PHOBBIX ;_JTUMETOAT, JIIMO1a-
LIUTaJIOTPUH, AETbTaMETPUH, anbda-uunepmerpus, B-ipdayTpun, OupeHTprH, UMUTAKIONPH,
KJIOTHAHHUINH, THAMETOKCAM, THAKJIOMIPU/, alleTaMUTIpu I, TuHeTodypaH, xnoprupudoc,
NUPUMHKapO, MeTHOKapO, cynbdhokcadiiop; repOUIMIbI 11 Mauca:_aTpa3uH, aiaxJiop,
OpPOMOKCHHMJI, alleTOXJIOp, NuKaMOa, kionupanun, (S-)qumerenamun, rirodocuHar, riudocar,
u30KcadIrOTON, (S-)METOIaXJI0p, ME3OTPUOH, HUKOCYIb(QYPOH, TPUMHUCYIH(YPOH,
puMcyIIbQypoH, CYyIKOTPUOH, (hopamcyibypoH, Tonpame3oH, TeMOOTpHoH, cadydenar,
TUeHkap0Oa3oH, GuydeHaneT, MUpoKcacyIb(QOH; MHCEKTULIUABI AJIsl Mauca:_KapoodypaH,
xyopriupudoc, OudeHTpuH, GUIPOHUI, UMUAAKIONPH, JIIMOIA-IIUTANOTPHH, Te(QIyTPHUH,
TepOydoc, THamMeTokcaMm, KJIOTHAHUANH, ciiupoMecuden, GuyOennnamun, TpugIyMypoH,
PUHAKCUIIHP, NEIbTaMETPUH, THOANKApO, B-rtudunytpun, nunepmerpus, oudeHTpuH,

o eHypoH, Tedynupumdoc, STUMIPOJ, HUASHITHP, THAKJIONPU, alleTaMUNIPUI, TUHETODYpaH,
aBEPMEKTHH, (PYHTHIIUIBI UTsI Mauca:_a30KCUCTPOONH, OukcadeH, 60CKamua, IUIMPOKOHA30I,
OUMOKCHCTPOOUH, STTOKCUKOHA30J, (peHUTponaH, ¢payonupam, GayoKkcacTpoOuH,

¢nykcanupokcas, U30nupa3am, METKOHA30J1, IEHTHOINPAJ], MHKOKCUCTPOOHH, POIMUKOHA30,
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MIPOTHOKOHA30JI, MUPAKIOCTPOOUH, TeOYKOHA30JI, TPU(DIOKCHCTPOOUH;, TepOULIUIBI AJIS PHCA:
OyTaxJiop, MPOMaHUI, a3UMCYJIbPYpPoH, OeHCY b YPOH, Iuranodor, rTanMypoH, GeHTpazamuzn,
uMa3ocybPypoH, MedeHaleT, OKkcasukiIoMedoH, Mupa3ocyibHypoH, mupudyTUKapo,
KBHUHKJIOpaK, THOOeHKapO, nHaanodaH, guydeHaner, GeHTpasaMu, raiocyibpypoH,
okcazukioMeoH, OeH300MLMKIIOH, mupudTaIn, MeHOKCynaM, Oucnuprdak, OKCaaHapr,
STOKCHUCYJIb(YPOH, MPETUIIAXJIOP, ME3OTPUOH, TeQypPHITPHUOH, OKCaANAa30H, (PEHOKCATpPOTI,
MUPUMHUCYJIb(aH; MHCEKTULIUABI JJIs1 pUca;_Tua3uHOH, peHoOykap0, Oendypakap0, OynpodesuH,
auHOTe(ypaH, GUITPOHUI, IMUIAKJIONPU, H30MPOKAPO, THAKIIONPH, XpOMadEeHO3H,
KJIOTHAHUIUH, STUNPOJ, QyOeHIHaMuUI, pUHAKCUTIHD, AeIbTAMETPUH, AL€TAMHUITPH]I,
THAMETOKCAM, [IMA3UIHP, CIIMHOCA/, CIIMHETOPAM, SMaMEKTHH-0SH30aT, [IUIIEPMETPHUH,
xjoprupudoc, sTodennpokc, kapbodypan, berdypakap0, cyabhokcadaop, GyHTHIHIL IS
puca;_a30KCHCTPOOUH, KapOeHIa3uM, KaprponamMua, TUKIOUUMET, TudeHOKOHA30J1, 3audeHdpoc,
(bepruM30H, TeHTaMHLIMH, FeKCaKOHa30J1, ruMekcasod, unpobdengoc (IBP), msonporuonas,
W30THAHWJI, KACYTAMHUIIMH, MAaHKOIeO, METOMUHOCTPOOWH, OPUCACTPOOUH, MEHIIUKYPOH,
npoOeHa30J1, MPOMUKOHA30J, MPOMHHED, MUPOKBUIIOH, TeOYKOHA30J1, THO(PAHAT-METHII,
TUATUHW, TPULUKIIA30J, TPUGIOKCHCTPOOUH, BATUAAMHLIMH;, repOULIIIbI I XJIOMYATHHUKA!
nnypoH, ¢iyomerypoH, MSMA, okcudayopden, npomerpuH, TpudaypainH, KapGeHTPas3oH,
kaeronum, payasupon-Oytun, rmudocar, HoOpQypa3zoH, NEHAUMETAINH, TUPUTHOOAK-HATPHUH,
TpUQIOKCHCYIb(YYPOH, TENpPaNTOKCHINM, IMO(ocHHAT, (IIyMHOKCa3UH, THANA3YPOH,;
MHCEKTHLIU/BI JUIS XJIOMYaTHUKA:_anedar, ainaukap0, Xxiaopnupudoc, HUnepMeTpHH,
AeabTaMeTpuH, abaMEeKTHH, alleTAMHUIIPUI, SMAMEKTHH O€H30aT, UMUAAKJIONPUA, HHAOKCaKapo,
JIAMOIa-LIUTaIOTPHH, CITHHOCAM, THOAUKAPO, raMMa-LIUraJoTPHH, CIpOMecH(eH, THPHIAIIIL,
¢dnonnkamun, Gaydenauamun, TpudIyMypoH, puHaKUCIHp, OeTa-nudIyTpuH, CIHPOTETPAMAT,
KJIOTHAHHUINH, THAMETOKCAM, THAKJIONpU, AuHeTodypaH, QuyOeHIuaMu, Ha3ummp,
CIHMHOCA, CTUHOTOPAaM, TaMMa-IUTaNoTpuH, 4-[[(6-xnopnupunus-3-wn)merun](2,2-
mudropaTrin)amuHo|dypan-2(SH)-oH, THokapO, aBepMeKTHH, (HIIOHUKAMU, TTHPUIATIHIL,

criupomecudeH, cynbhokcadiop, GYHTULIMABI 1T XJIOMUATHUKA. A30KCHCTPOOUH, OukcadeH,

Oockanmua, kapOeHIa3uM, XJIOPOTAJIOHUJI, MEJTb, [IUTIPOKOHA30JI, TU(EHOKOHA30J,
JUMOKCHCTPOOWH, STTOKCUKOHA30, (heHaMUIOH, (uiyasuHam, uyonupam, GiyokcacTpoOuH,
(baykcanupokcas, UIPOAUOH, H30MHUPa3aM, H30THAHWII, MAaHKOIEO, MaHeO, METOMUHOCTPOOUH,
NEHTUOMNPAL], MUKOKCUCTPOOHH, MPONUHED, MPOTHOKOHA30JI, TUPAKJIOCTPOONH, KBUHTO3EH,
TeOYKOHA30J1, TETPAaKOHA30J1, THO(aHAT-MeTIIT, TPU(PIOKCUCTPOOUH; TepOULIHUIbI TSI COU:
anaxyop, OeHTa30H, TPUQIypaIvH, XJIOPUMYPOH-ITHII, XJIOPAHCYJIaM-METHI, (PEHOKCATIPOTI,
domecaden, piyasudor, raudocat, IMa3aMOKC, IMa3aKBUH, ©Ma3eTamnup, (S-)MeTonaxsop,

MeTpI/I6y31/IH, NEHAUMETAJIUH, TCIIPAJIOKCUANM, FJ'II-O(I)OCI/IHaT; HUHCCKTUIIUAbI OJIA COI/II_J'IHM6}:[a-



10

15

20

25

30

43

LIMTAJIOTPUH, METOMIJI, IMUAAKJIONPU/, KIOTHAHUAMH, THAMETOKCAM, THAKIIOMPUI,
aueramunpun, nuHerodypa, GuydeHanaMun, pUHAKCUTND, [IMA3UIHIP, CIIMHOCA, CIIHHETOPAM,
SMaMEKTHH-0€H30aT, GUIPOHUII, STUIIPOJ, AeIbTaMeTpuH, B-unduyTpun, ramma- u namobaa-
uranotTpus, 4-[[(6-xnopnupuans-3-un)mernn](2,2-gudropstin)amuno|pypan-2(SH)-oH,
CIHMpoTEeTpaMar, CIMHOAUKIOGEH, TpudIyMypoH, (pIOHHUKaMKI, THOAUKAPO, OeTa-udIyTpuH;
(yHrMUMABI IJIs1 COM:_a30KCUCTPoOuH, Oukcaden, Oockamua, kapOeHaa3um, XJIOPOTATIOHMUII,
MeJlb, LUITPOKOHA30JI, AU(PEHOKOHA30JI, IMMOKCUCTPOOHH, STIOKCUKOHA30J1, (DiiyasuHam,
dbayonupam, uyokcactpoduH, piytpuadon, GayKcanupoKkcaa, U30Mupa3am, UIIPOIUOH,
W30THAHWJI, MAHKOLIEO, MaHeD, METKOHA30JI, METOMUHOCTPOOUH, MUKJIOOYTAHWII, IEHTHOIHPAI,
MUKOKCUCTPOOUH, MPOIMUKOHA30JI, TPONKUHED, MPOTUOKOHA30I, MUPAKIOCTPOOHH, TeOyKOHA301I,
TETPAKOHA30J1, THO(hAHAT-METHII, TPU(PIOKCUCTPOOUH;, TepOULIIIBI AJIs1 CAXapHOH CBEKJIBI:
xjopunasoH, necmenudam, stopymesar, peamenudam, Tpuamar, Kionupanua, Giayasudor,
JIEHALWJI, METAMHUTPOH, KBUHMEPAK, LIMKJIOKCUIUM, TPUPIYCYIbPYPOH, TEMPATOKCHINM,
XH3JI0(OI, MHCEKTULHIBI Il CAXapHOH CBEKJIbI,_MMHUAAKJIONPHU/, KIOTHAHUINH,
THAMETOKCAaM, THAKJIOMPHI, ALEeTAMUNPHI, AMHETOPYpPaH, AeIbTaMeTPHH, B-1upayTpHH,
raMma/ Mo a-uranotTpus, 4-[[(6-xmopnupuans-3-mn)merun|(2,2-audTopaTri)aMuHO | pypaH-
2(5H)-oH, TednyTpuH, pUHAKCUIUD, THAKCUTTUD, punpoHn, kapOodypaH, repOuIuabl 11s
KaHOJIBI,_KJionupanua, aukiaodon, guayasudorn, rmodocunar, rudocar, Merazaxiop,
TpudypanuH sTaMeTcyabdypoH, kBuHMepak, xusanodomn, Clethodim, Tenpanokcunum,
(GyHrULUABI 1711 KAHOJIBL_a30KCUCTPOOUH, OnkcadeH, Oockanua, kapOeHna3uM, LIUITPOKOHA301I,
nreHOKOHA301, TMMOKCHCTPOOHH, STIOKCUKOHA30J1, (hiyasuHam, Giayornupam,
¢nyokcacTpobuH, (haycunazod, GiaykcanupoKcas, UITPOAUOH, U30HPa3aM, MEMMKBAT-XJIOPU/,
METKOHA30J1, METOMHUHOCTPOOHH, MakJI00yTpa3o, MEHTHOMUPAL., MUKOKCHUCTPOOUH, MPOXJIopas,
NPOTUOKOHA30JI, MTUPAKJIOCTPOOHH, TeOYKOHA30J1, THO(AHAT-METIII, TPUPIOKCUCTPOOHH,
BUHKJIO30JIMH; MHCEKTULIMIBI JIJIsi KAHOJIbI,_kapOodypaH, THaKJIONpPU, 1eIbTaAMETPHH,
UMUAAKIIONPU/, KIOTUAHUIMH, THAMETOKCAM, alleTaMunpua, nuHerodypas, B-uudayrpus,
raMma- u JIIMOIa-IUTrajioTPuH, Tay-(QiyBaiepuar, STUIPOI, CIHHOCA, CIIMHETOPaM,
bnybenanaMun, puHaAKCUTINP, THA3UTHP, 4-[[(6-xmoprupunuH-3-mwn)merun|(2,2-
nudTopaTi)amuHo |pypas-2(SH)-oH.

Crenyroiue mpuMepsbl MPEIIOKEHbI ¢ LUEJbI0 MLTIOCTPALIUH, & He C LEJIbI0

OrPaHUYCHUS.

OKCIIEPUMEHTAJIbHBIE ITPUMEPDI
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ITpumep 1. OOHApYKEHHE HOBBLIX FE€HOB, ONPEAESISIONNX NECTHLIMAHYIO aKTUBHOCTL, v Bacillus

thuringiensis

Hosble necTunyaHble reHpl ObuH HaeHTH(GULIPOBaHbI U3 OakTepUuaibHbIX mTaMmMoB ATX47307

u ATX56002, nucnonb3ys ciaenyroLye STamnsl:

o [lonyuyenue Bceit JIHK u3 mrramma. O6mas JJHK conepxur kak renomuyro JJHK, Tak u

BHexpoMocoMHuyro JIHK. Baexpomocomnas JIHK copep:kutT cMech HEKOTOPBIX WUJTH BCEX

U3 CIEAYIOINEro: MIa3MUABI Pa3JINYHOrO pazmepa; (haroBble XpOMOCOMBI, IPyTHe

HEOXAPaKTCPU30BaAHHBIC BHEXPOMOCOMHbBIC MOJICKYJIBI.

e Cexsenupopanue JIHK. O0myro THK cexkBeHUPYIOT ¢ MOMOIIBIO ClIOCOO0B

CCKBCHHUPOBAHUA CICAYIOLICTO MOKOJICHHA.

e UnenTudukanus npeanoyiaraeMbiX FT€HOB TOKCHHA MMOCPEICTBOM aHAJTNU30B TOMOJIOTHH

1500503051 APYTUX BBIMUCIUTECIIbHBIX aHAJIN30B

e [lomy4yeHue OKOHYATENBHON YTOUHEHHOHN MOCIEA0BATENIbHOCTH NPEICTABIISIOLIETO

WHTEpeC TeHa MO OJHOH u3 HecKoJbKuX crpateruii [1LIP wiu knoHupoBanus (Hampumep,

TAIL-PCR), ecniu HeoOXOAMMO.

Tabmuua 1. HoBeiii reH, nnertnduupoBansblii y mramma ATX47307

HasBanmue rena Mouaexkyasipuas | bawkanmui HyxneoTtuanass | AMHMHOKHCJIOTHASA
macca (x/la) roMOJIOT SEQ ID NO SEQ ID NO

Axmi477 132 75% Cry9Bal 1 5

Axmi477.2 6

Axmi477.3 7

Axmi477(yceu.) 60% 8

Cry9Bal(yceu.)

Axmi477 2(yced.) 9
Axmi477.3(yceu.) 10

Axmi477.2 u Axmi477.3 npenctaBisitoT coOol OeNku, KOTUPyeMble 13 HIDKEJIeKAIIero
OTHOCUTENIbHO AXxmi477 y4acTka Hauaia TPAHCISALUH.

Tabnuua 2. HoBeili reH, naeaTngumpoBansblii y mramMmma ATX47307

Haspanme Mouanexkyasipa Hykieoruan | AMHHOKHCJIOT

rena ast Mmacca buauxaiimmuii romoJior aa SEQ ID Hasa SEQ ID
(x/la) NO NO

Axmi482 37 94% Axmi486; 51% Mtx3 2 11

Axmi482.2 12

Axmi482.3 13

Axmi482 4 14

Axmi482.2, Axmi482.3 u Axmi482.4 npeacrasisitoT coboii Oesku, KoTUupyeMble U3
HIDKEJIEXKAIEro OTHOCUTEIbHO AXxmi482 yyacTka Havdasia TPaHCISLHH.
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Tabmuua 3. HoBelii reH, naeHTnguIupoBanHbli y mramMmma ATX65002

Haspanme Mouanexkyasipa Hykieoruan | AMHHOKHUCJIOT
rena as macca buauxaiimmuii romoJior aa SEQ ID Has SEQ ID
(x/1a) NO NO

Axmi486 38 94% Axmi482; 49% Mtx3 3 15

Axmi486.2 16

Axmi486.3 17

Axmi486.4 18

Axmi486.5 19

Axmi486.2, Axmi486.3, Axmi486.4 u Axmi486.5 npeacrapnsioT coOoii Oenku, KOmUpyeMbIe U3
HIDKEJIeKAIIEro OTHOCUTEIbHO AXmi486 ydacTka Hayasia TPAHCIISLHH.

Tabnuua 4. HoBeili reH, naeHTuUIupoBaHHbIi y mramMmma ATX65002

Haspanme Mouanexkyasipa Hykneoruan | AMHHOKHCJIOT
rena as macca bauxaiimmuii romoJior aa SEQ ID Has SEQ ID
(x/la) NO NO

iﬁiﬁggg , |38 97% Axmid86; 51% M3 | 5(1)
>AxmiS525.3 22
>Axmi525.4 23
>Axmi525.5 24
>Axmi525.6 25
>AxmiS525.7 26

Axmi525.2, Axmi525.3, Axmi525.4, AxmiS525.5, AxmiS525.6 u Axmi525.7 npeacTaBisioT
co0oii Oenku, KoaupyeMble U3 HIUKeJIeKaIero OTHOCUTENIbHO AXmi525 yyacTka Hadaia
TPAHCJISALIUY.

TIpumep 2. AHaIU3bI DECTULIUAHON aKTHBHOCTH

HyxneoTuaHble mocnenoBaTebHOCTH COTIACHO HACTOSIIEMY U300PETEHUIO MOKHO
UCCJIEZIOBATh B OTHOIIIEHUH UX CIIOCOOHOCTH BbIpabaThiBaTh necTULUAHbIe Oenku. CrocoOHOCTD
MECTULIMIHOTO OeNika AeHCTBOBATh Ha BPEIUTENSI B KAYECTBE MECTHUIIMAA YaCTO aHATU3UPYIOT C
MIOMOIIBIO psia MeTonoB. OIMH METO, XOPOIIO W3BECTHBII B TAHHOM 00J1aCTH TEXHHUKH,
3aKJIF0YAETCs B OCYIIECTBICHUN aHAlIH3a CO CKapMIIMBaHHEM. B xome Takoro aHaimusa co
CKapMJIMBAHUEM BPEIUTESI MOABEPTAIOT BO3ASHCTBHIO 00pasna, Coaepskamero Judo
COEMHEHUs], KOTOpble HEOOXOAMMO HCCIIENOBATD, IMOO KOHTPOJIbHBIE 00pasLbl. YacTo ero
OCYIIECTBIISIFOT MPH MOMENIEHUN MaTepHaa, KOTOPbIii HEOOXOAMMO HCCIIE0BATh, HITH
MOJXOSIIEr0 PaCTBOPA TAKOrO MaTepuaia Ha MaTepuall, KOTOPbIi BpeauTelb Oyaer
MOTJIONIATh, KaK HATIPUMEp, UCKYCCTBEHHAsI TUTAaTeIbHAs cpefa. Marepual, KOTOPbIi
HEOOXOIMMO HCCIIEIOBATh, MOXKET COCTOSATD U3 KUIAKOCTH, TBEPOTO BEINECTBA UK B3BECH.
Marepwuai, KOTOpbIii HEOOXOUMO HCCIIEI0BATh, MOKHO MIOMECTUTh Ha TIOBEPXHOCTh U 3aTEM
1aTh €My BO3MOYKHOCTb BBICOXHYTb. B KauecTBe ajbTepHATHUBBI, MaTepPHal, KOTOPbIi

HEOOXOIMMO HCCIIeIOBAaTh, MOXKHO CMEIIATh C PACIIABIEHHON HCKYCCTBEHHOM MUTATEIBHOM
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CpeIoii U 3aTeM pacIlpenenuTh B Kamepe M aHaiu3a. Kamepoii 1uist aHan3a MOXeT ObITb,
HanpHuMep, YallKka, TapeJKa WK JIyHKa MUKPOTHUTPOBAJIBHOIO IUIAHILETA.

AHanm3bl ¢ COCYIIMMHU BPEIUTEISIMUIA (HanpuMep, Tiiel) MOTYT BKIIFOYaTh OTAENICHHE
TECTUPYEMOI0 MaTepuasa OT HACEKOMOIO IEPEeropoAKoi, B H1€aTbHOM CIIydae CeKLHEH,
KOTOPYIO COCYIIee HACEKOMOE MOKET IMPOKOJIOTh YaCTSIMU COCYIIEr0 POTOBOTO ammapaTa, 4To0b
obecneunTsb NOTJIOLIEHHE UCCIeAyeMoro Marepuana. Yacto uccnenyeMblii MaTepua
CMEIINBAIOT CO CTUMYJISITOPOM TTOEIaHMsA, TAKUM KaK caxapo3a, 4ToObl CiocoOCTBOBATH
MOTJIOIIEHHIO UCCIIEyeMOro COeIUHEHUS.

JIpyrue TUIbI aHAJIH30B MOTYT BKJIFOUATh MUKPOMHBEKIUIO HCCIIEAYEMOrO MaTepHraa B
POTOBYIO MOJIOCTh WJIH KUIIEYHHUK BPEIUTEIS, & TAKXKe pa3pabOTKy TPAHCTEHHBIX PACTEHUH C
MOCJIEAYOLINM UCCIIEIOBAHIEM CIIOCOOHOCTH BPEIUTENSI IUTATHCS HA TPAHCTEHHOM PACTEHUU.
HccrnenoBanue pacTeHUH MOKET BKJIFOUYATh N30JIALUIO YACTeH PaCTEHH, KOTOPbIe OOBIYHO
noTpeOISAIOTCS, HAaPUMeEp, B HEOOJbIINE KaMEPhl, MPUKPETIICHHBIE K JIUCTY, W HU30JISILIUI0
LIEJIBIX PACTEHHUI B KaMEPax, B KOTOPBIX COAEPKATHCS HACEKOMBIE.

Jlpyrue crnocoObl ¥ TOAXOIBI AJIsl OLIEHKH BpEAUTEIeH N3BECTHBI B TAHHOH obyacTu
TEXHUKU U MOTYT ObITh HaliieHbl, Hanpumep, y Robertson and Preisler, eds. (1992) Pesticide
bioassays with arthropods CRC, Boca Raton, FL. B kauectBe anbTepHaTHUBBI, aHAJTH3bI OOBIYHO
onmcaHbl B xxypHanax Arthropod Management Tests u Journal of Economic Entomology wmmu nx
00CYXIAr0T ¢ WieHaMH DHTOMOosornyeckoro odmecrsa Amepuku (ESA).

B Hekxoropbix BapuaHTax ocymectsienus ydactku JJHK, kogupyromue yq4acTok TOKCHHA
B MECTULIUIHBIX O€JIKax, PACKPBITHIX B TAHHOM JOKYMEHTE, KJIOHUPYIOT B BEKTOP SKCIIPECCHU
pPMAL-C4x E. coli 3a rerom malE , komupyroimum ManbTo3a-cBsi3biBaroiuii 0enok (MBP). Otu
CJIMSTHUSI BHYTPH PAMKH MPUBOJST B PE3YJIbTATE K SKCIPecCUu ruOpuaHbIx OenkoB MBP-Axmi B
E. coli.

Jst skenipeccuu B E. coli BL21*DE3 tpanchopMupyIOT OTAENBHBIME IIA3MHIAMH.
OtnenbHbIE KOJIOHUMH HHOKYJIUPYIOT B cpeny Jlypus-bepTranu, TOMOJHEHHYO
KapOeHNLMUTMHOM | [JIFOKO30M, U BRIpAIIUBAOT B TeueHre Houu npu 37°C. Ha cnenyromue
CYTKU CBEXYIO Cpefly HHOKYJIUPYIOT 1% cyTO4YHOMN KynbTypsl U BelpamusaroT rpu 37°C 1o
norapudmmuyeckoii Gasbl pocta. 3aTeM KyabpTypsl UHAYLHPYIOT 0,3 MM IPTG B Teuenne HOuM
npu 20°C. Kaxxapiii ocanok kierok cycneHanpyrot B 20 MM Oydepe Tris-Cl, pH 7,4 + 200 MM
NaCl + 1 MM DTT + uHruOutopsl mpoTeas u paspyLaroT yiIbTpa3ByKoM. /i moaTBep K IeHHs
SKCTIPECCUH THOPUAHBIX OEIKOB MOXKHO MPUMEHSITh aHaU3 ¢ momotnbsio SDS-PAGE.

Bce OeckneTouHbIE SKCTPAKTHI 3aTEM MTPOTOHSIOT Yepe3 KOJIOHKY C aMUJIO30H,
NPUCOEIMHEHHYIO K XpoMaTorpady AJs *KMIKOCTHOH sKcnpecc-xpomarorpaduu 6enkos (FPLC)

s ahpPuHHON ouncTKH rubpunHbIx OenkoB MBP-axmi. Ces3asiunecs: rubpunHblie OeaKu
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SFOUPYIOT U3 CMOJIBI ¢ TOMOIIBI0 10 MM pacTBOpa MajabTo3bl. OUUIIeHHBIE THOPHUIHBIE OeNKH
3aTeM PacIleIusIIoT 0o ¢akTopoM Xa, TUOO TPUIICHHOM ISl yAaJIeHUs aMIHOKOHIIeBoii MBP-

MeTkH ¢ Oenka Axmi. Paciennienre u pacTBOpUMOCTb OEIIKOB MOYKHO ONPENETUTD C TIOMOLIBIO

SDS-PAGE.

ITpumep 3. DKcripeccust U OUUCTKA

Ycedennble BapuaHThl Axmi477 (KOTOpBIi H3JI0’KeH B JaHHOM aokyMmeHTe kak SEQ ID
NO:8), Axmi482 (koTopbiii u3noxkeH B 1anHoM nokyMmenTte kak SEQ ID NO:13), Axmi486
(xoTopeiii n3n0keH B taHHOM okyMeHTe kak SEQ ID NO:16) 1 AxmiS525 (KOoTopbIii H3JI0KEH B
nanHoM aokymeHTe kak SEQ ID NO:26) skcnipeccupoBaii U aHAJU3UPOBAIH B OTHOLICHUH
Ouonorudeckoit akTuBHOCTHU. I 'eHbl aMIumuuposanu ¢ momorubko [P u3 nx
COOTBETCTBYIOLIUX IITAMMOB, ncnonb3ys noaumepasy cauroit JJHK HERCULASE® 11 ¢
npaimepamu co BcTpoeHHbIMH Ascl muHkepamu B 3'-koHue. Amrmuindunposansbii [TL[P-
NPOAYKT pacLIeruisuiy ¢ momMoibio Ascl u muruposanu B Bekrop pMalC4X. Knonupoanust
MOATBEP>KIAIN IyTEM CEKBEHUPOBAHMS U TPAHC(HOPMHUPOBAIN B KOMITIETEHTHBIE KieTku BI21.
Kaxxayro oTaenpHy0 KOJIOHUIO HHOKYJIUpOBaiu B cpeny Jlypus-bepranu, u Belpamusany npu
37°C no log-dazer, u uanyuuposanu 0,5 MM IPTG npu 20°C B Teuenue 18 yacoB. OUUIIEHHBIH
OeJIoK pacIIeTuIsUIH ¢ TOMOLIBIO (hakTopa Xa nmpu cooTHomeHuu 1:50 mpu KOMHATHOM
Temreparype B TedeHre Hour. OuuIeHHbIH OeJIOK MOBEPriu aHAIN3Y OHOJIOrHUeCKON
AKTUBHOCTH IIPOTHB OTOOPAHHBIX HACEKOMBIX-BPEANTENEH COrNIaCHO CTAHAAPTHOMY MPOTOKOJTY.

Pesynbrarsl npusenensl B Tabnunax 5-8.

Tabnuua 5. [TokazaTenu CMEPTHOCTH | 3aJI€PKKU pocTta st Axmi477

I'pynna Bpeaurenei [oka3aTennb 3aaep:kku pocta | CMepPTHOCTb, B POLIEHTAX
Plutella xylostella (DBM) 4 100
Anticarsia gemmatalis (VBC) 4 100
Diatraea grandiosella (SWCB) 3,5 25
Diatraea saccharalis (SCB) 3,5 0
Heliothis virescens (Hv) 4 75
Heliocoverpa zea (Hz) 2 25
Ostrinia nublialis (ECB) 3 25
Spodoptera frugiperda (FAW) 1 0
Spodoptera exigua (BAW) 3 0
Agrotis ipsilon (BCW) 4 0
Pseudoplusia includens (SBL) 4 100

Tabnuua 6. [TokazaTenu CMEPTHOCTH | 3aJIeP>KKU pocTa At Axmi482
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I'pynna speaurenen

IMoka3aTesib 3aAep:KKH pocTa

CMmepTHOCTD, B IPOLIEHTAX

Plutella xylostella (DBM) 4 100
Anticarsia gemmatalis (VBC) 4 75
Diatraea grandiosella (SWCB) 4 50
Diatraea saccharalis (SCB) 3 0
Heliothis virescens (Hv) 1 0
Heliocoverpa zea (Hz) 4 0
Ostrinia nublialis (ECB) 3 1
Spodoptera frugiperda (FAW) 3 0

Tabnuua 7. [TokazaTenu CMEPTHOCTHU | 3aJIEPKKU pocTta st Axmi486

I'pynna speaurenen

IMoka3aTesib 3aAep:KKH pocTa

CmepTHOCTB, B MPOLIEHTAaX

Plutella xylostella (DBM) 4 100
Anticarsia gemmatalis (VBC) 4 37
Diatraea grandiosella (SWCB) 3,5 50
Diatraea saccharalis (SCB) 2,5 25
Heliothis virescens (Hv) 3,5 0
Heliocoverpa zea (Hz) 3 0
Pseudoplusia includens (SBL) 0

Tabmuua 8. [TokazaTenu CMEPTHOCTH | 3a1eP>KKU pocTa aiist AxmiS25

I'pynna speauresnen

Ioka3aTesib 3aAep:KKH pocTa

CMmepTHOCTD, B IPOLIEHTAX

Spodoptera frugiperda (FAW) 1 0%
Heliothis virescens (Hv) 1,5 0%
Helicoverpa zea (Hz) 3 0%
Anticarsia gemmatalis (VBC) 4 42%
Spodoptera eridania (SAW) 3,2 70%
Plutella xylostella (DBM) 4 100%
Diatraea grandiosella (SWCB) 4 83%
Diatraea crambidoides (SCB) 4 66%

ITokazartenb 3aqepKKH pocTa;

0 — AKTUBHOCTb OTCYTCTBYET

1 - HeonHopoHasi 3ameprkka pocTa

2 - He3nauuTtenbpHas 3a7€piKKa pocTa

3 - CunbHast 3a1€pKKa pocTa

4 - Pe3kas 3anep:kka pocTa

ITpumep 4. Vectoring of Genes for Plant Expression

Konupyrouiye y4yacTku COTJIaCHO HACTOSIIEMY U300PETEHNIO COSANHSIOT C




10

15

20

25

30

35

49

COOTBETCTBYIOILIMMHU MOCJIEOBATEIBHOCTSMHU IIPOMOTOPOB M TEPMUHATOPOB JIJIsI SKCIIPECCHH B
pacTeHusax. Takue mocnenoBaTeIbHOCTH XOPOLIO U3BECTHBI U3 YPOBHS TEXHUKU M MOTYT
BKJIFOYATh AKTHHOBBIN IPOMOTOP pHCa WIN YOUKBUTHHOBBINA POMOTOP Mauca Jisl SKCIPECCHU B
OIHONOJIbHBIX pacTeHusix, mpomoTop UBQ3 Arabidopsis mmu mpomotrop CaMV 35S s
9KCIIPECCUH B ABYAOJBHBIX PACTEHUAX U TepMUHaTOPHI nos miu Pinll. Meronuku nony4eHus u
MOATBEP>KEHHs KOHCTPYKTOB IIPOMOTOP — I'eH — TEPMUHATOP TAK)KE XOPOLIO U3BECTHBI U3
YPOBHSI TEXHUKH.

B onHOM acrniekTe HacTOosIIIEero H300peTeH st KOHCTPYHPYIOT U CO3MAI0T CUHTETHYECKHE
nocienosarenpHocTy JJHK . DT CHHTETHYECKHE TOCIEN0BATEIbHOCTH UMEIOT U3MEHEHHYEO
HYKJICOTHIHYIO MTOCJIEIOBATEIBbHOCTh B CPABHEHUH C UCXOIHON MOCIIENOBATENbHOCTBIO, HO
KOZIUPYIOT OEJIKH, KOTOpbIE, IO CYILIECTBY, UACHTUYHBI HCXOIHON MOCIIEIOBATEIbHOCTH.

B npyrom acniekte HacTosimero n300peTeH st KOHCTPYUPYIOT MOIU(PULIUPOBAHHBIE
BapUAHTBl CHHTETHYECKHX T€HOB TaKUM 00pa3oM, 4TOObI MOJYYEHHBIH B PE3YJIbTATe MENTH
ObLT HalleJIeH Ha OpTaHeJuTy PaCcTEeHUs, TAKYI0 KaK SHIOIIa3MaTUIECKUH PETUKYIYM HITH
anoruiacT. M3 ypoBHSI TEXHUKH M3BECTHBI MTOCIIEOBATEIBHOCTH MENTUIOB, KOTOPBIE, KaK
W3BECTHO, NMPUBOMST K HALIETTMBAHUIO THOPHIHBIX OENIKOB Ha opraHesuty pactenus. Hampumep,
U3 YPOBHS TEXHUKH M3BECTHO, UTO N-KOHIIEBOH y4acTOK Oellka, KOJUPYEeMOro reHOM KHCIIOH
docdaraszel 6enoro mormna Lupinus albus (GENBANK® ID GI:14276838, Miller ef al. (2001)
Plant Physiology 127: 594-606), npuBOIUT K HALIEINBAHHUIO I€TEPOJIOTHUHBIX OEJNKOB Ha
SH/IOTNIA3MATHUECKUH peTukynyM. Eciiu nmonyueHHbIN B pe3yibTaTe ruOpUIHBIN O€JIOK TaKkke
cozepkut Ha C-KOHIIe MOCIe0BATENbHOCTD AJIS VAP KaHUSA B SHAOIIA3MaTHYECKOM
peTUKyJyMe, copep kaiyto ¢ N-KOHIIa MeNTHAa JU3HH-aCIIaparnHOBYIO KUCIIOTY-
TJIyTAMHHOBYIO KUCJIOTY-JenuuH (T.e. MmotuB “KDEL”, SEQ ID NO:27), To rubpuassiii 6enok
OyneT HaueneH Ha YHAOIIa3MaTHYeckuil petukynym. Eciu B rubpunnom Genke va C-koHIE
OTCYTCTBYET IOCJIEI0OBATENIbHOCTD, HALIEJIMBAIOIIAS HA SHAOIUIA3MATHUECKUH PETHKYIIYM, OEJIOK
OyzeT HaleleH Ha YHIOIUIA3MATHYECKUI PETUKYJIYM, HO B KOHEYHOM HTOTe OyJIeT CBS3aH B
aroracre.

Takum o0pas3om, TaHHBIN T'€H KOAUPYET ’HOpHIHBINA OEJIOK, KOTOPBIH COmepKHUT Ha N-
KOHIIE TPUALIATh OHY aMUHOKHCJIOTY M3 Te€Ha KHCon docarasbl Oenoro monuna Lupinus
albus (GENBANK® ID GI:14276838 , Miller e al., 2001, cMm. Bbiie), CIUTYIO ¢ N-KOHLIOM
AMHHOKHCIIOTHOH MOCIIeIOBATEIBbHOCTH HACTOSIIETrO H300PETEHMS, a TAKXKe
nocienosarenbHocTe KDEL (SEQ ID NO:27) Ha C-konue. Takum oOpa3om, npenmnoaraercs,
YTO MMOJIyYeHHBIH B pe3yJibTaTe O€JOK HalleJIeH Ha SHAOIUIA3MAaTHYECKUN PETHKYIYM PACTeHUS
IIPU 3KCIIPECCUU B PACTUTENBHOM KIIETKE.

Kaccers! gis 9KCIIPECCUU B PACTCHUAX, OITMCAHHBIC BbILIC, O6’be)_'[I/IH${IOT C MOAXOOAII M
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IUISL PACTEHUS CENIEKTUPYEMbIM MapKepoM, 4TOOBI 00JIerduTh OTOOP TPaHC(POPMHUPOBAHHBIX
KJIETOK M TKAHEH, U JIUTUPYIOT B BEKTOPBI [UIsl TpaHChopmauuu pacteHnid. OHU MOTYT BKJIOYATh
OuHapHbIE BEKTOPHI AJIS1 ONIOCPENOBAHHON Agrobacterium TpaHc(opMaLuy UITH IPOCThIE
IUIA3MUAHbBIE BEKTOPBI I TPAHC(POPMALIUHU C HCTIONBb30BAHUEM a3PO30JIs HIIH OMOJIHCTUYECKOI

TpaHcopmarmu.

TTpumep 5. Tpanchopmaius KIETOK MAUCa FTeHAMHU MECTULIMAHOrO OejKa, ONMCAHHBIMU B

JaHHOM JOKYMEHTEC

[TouaTku Mauca Jydine BCcero coouparh uepes 8-12 CyTok mociie OnbUIeHUs . 3apOIbIIIN
BBIJICJISIOT U3 MIOYATKOB H MPH TPAHC(HOPMALIUHU MPENTOYTHTEIBHO MPHUMEHSIIOT 3apOIbIIIH
pasmepom 0,8-1,5 MM. 3apozpbIliy BEICAXKUBAIOT IIUTKOM BBEPX B MOAXOASAIIYIO Cpeny IJIs
WHKyOauuu, Takyro kak cpena DN62ASS (3,98 r/n coneit N6; 1 mn/in (1000x MaTouHOTO
pactBopa), BuramuHbl N6; 800 mr/n L-acnaparuna; 100 mr/n muonnosura; 1,4 r/n L-nponuHa,
100 mr/ ka3aMUHOBBIX KUCJOT;, 50 /71 caxapo3br, 1 Mir/1 (MaTOYHOTO pacTBOpa C
koHUeHTpanuei 1 mr/mi) 2,4-D). Tem He MeHee, IOAXOIAT CPEAbI U COJH, OTIMYHBIE OT
DN62ASS u u3BecTHbIE U3 YPOBHS TEXHUKH. 3apOBIIIN HHKYOUPYIOT B TEUEHUE HOUU TPU
25°C B TemHoTe. Tem He MeHee, NHKYOaIHs 3apObIIIel B TeUEHIE HOUM KaK TAKOBas He
ABJISIETCS. HEOOXOIUMOM.

ITony4yeHHbIE B pe3yJbTaTe SKCIJIAHTATHI IEPEHOCHT B Aueiku ceTku (30-40 Ha yaIuky),
MIEPEHOCAT HA OCMOTHYECKYIO cpeay npuMepHO Ha 30-45 MUHYT, 3aT€M NEPEHOCAT Ha YaIlKy
aJs Bo3aencTus nmyuka (cm., Harpumep, PCT nybmukanuro Ne WO/0138514 u narent CIIIA
Ne 5240842).

JIHK-KOHCTPYKTBI, CKOHCTPYUPOBAHHbIE AJIsI SKCIIPECCUU T€HOB COIIACHO HACTOSIIIEMY
N300pETEHHIO B PACTUTENIBHBIX KJIETKAX, MOMAA0T 38 CYET YCKOPEHHUS B PACTHTEIBHYIO TKaHb C
IIPUMEHEHNEM YCKOPUTEJIl HA OCHOBE My4Ka a3po30Jis, ¢ IPUMEHEHUEM YCIOBUN, KOTOPBIE, 1O
cymectBy, orucanbl B PCT myOnukauun Ne WO/0138514. Tlocne Bo3neicTBus mydka
3apOJBILIN UHKYOUPYIOT B TeUeHHE NMPUMEpPHO 30 MUHYT HA OCMOTHYECKON Cpee U IOMEIA0T
B MHKYOALIMOHHYIO cpeny Ha Houb mpu 25°C B TeMHOTE. BO M30ekaHne u3IuIHero
MOBPEKACHUS SKCIUIAHTOB, IMOIBEPTHYTHIX BO3AEHCTBUIO MyYKa, UX HHKYOUPYIOT B TEYEHHUE 110
MeHbllel Mepe 24 4acoB 10 NIEpEeHOca B Cpealy Jisl BOCCTAHOBJICHUs. 3apOJIbIIIN 3aTeEM
pacnpenesnstoT B Cpeae Ha NePHUO] BOCCTAHOBJICHUS UINTEIbHOCTBE) IPUMEPHO 5 CYTOK NPU
25°C B TeMHOTE, 3aTeM MEPEHOCSAT Ha CEJISKTUBHYIO Cpeay. DKCIUIAaHTAThl HHKYOUPYIOT B
CEJIEKTUBHOM CpeZie B TeUCHUE NEPUOAA JUIUTENBHOCTBIO 10 BOCBMHU HEAENb B 3aBUCUMOCTH OT
NPUPOABI U XapaKTEPUCTUK KOHKPETHOIO UCTIONIb3yeMoro Meroza orbopa. Ilocne nepuona

oTOOpa MOJY4YEHHBIH B Pe3yJIbTaTe KAJUIIOC NEPEHOCAT Ha CPeAy AJIsl CO3PEBAHUS 3apOAbIIIEi
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UKYJBTHBUPYIOT 10 TEX IOP, TMOKa He HAOMoAaeTcsi 00pa3oBaHUE 3pEJIbIX COMATHIECKUX
3apoabiiieii. [lomydeHHble B pe3ysbTaTe 3pesible COMaTUYeCKHe 3apOAbILIN 3aTeM NTOMELIA0T B
YCJIOBUS C HU3KUM YPOBHEM OCBELIEHHOCTH U MHULIUHUPYIOT IPOLIECC PEreHepalii ¢ IOMOLIBIO
CIIOCO0OB, U3BECTHBIX U3 YPOBHS TeXHUKH. [1oydeHHBIM B pe3yibTaTe noderaM AarT
BO3MOKHOCTb YKOPEHUTBCS Ha CPEeAe I YKOPEHEHUs, a MOJIy4YEeHHbIE B PE3yJIbTaTe PACTEHUS

MEPEHOCAT B TOPIUKHU AJIA pacCalbl U PAa3MHOXKAKT KaK TPAHCICHHBIC PACTCHUA.

Marepuabl

Cpena DN62ASS
KomnoneHTH Ha aurp Hcrounuk
Cmech ocHOBHBIX coneit N6 o
Chu (somep mporykTa C 416) 3,98 t/n Phytotechnology Labs
Pacteop BuramuuoB N6 o Chu | 1 ma/n (1000x MaTounOTrO
(mpoayxt Ne C 149) pactBopa) Phytotechnology Labs
L-acnaparuu 800 mr/n Phytotechnology Labs
MHAOHHO3UT 100 mr/n Sigma
L-mpoaun 1,4 r/n Phytotechnology Labs
Ka3aMHUHOBBIC KUCJIOTHI 100 mr/n Fisher Scientific
caxaposa 50 r/n Phytotechnology Labs
2,4-D (nomep npoxykra D- 1 mn/a (MaTOUHBIN pacTBOP Siema
7299) ¢ KoHIeHTpauuen 1 mr/mit) g

pH pacteopa nosozsr no pH 5,8 ¢ momouero 1N KOH/1IN KCl, no6asnstor Gelrite
(Sigma) B KOHLIEHTpALMK A0 3 I/ u cpedy aBTOKIaBUpyroT. [Tocie oxnaxnenus 1o 50°C
n00aBISAIOT 2 MII/JI MATOYHOTO PacTBOpa HUTpaTa cepedpa ¢ KOHLEHTpauen 5 Mr/mi

(Phytotechnology Labs).

IIpumep 6. TDaHCd)ODMaHI/ISI I'CHaMH COIIACHO HACTOAILIIEMY H306D€T6HI/IIO PAaCTUTCJIbHBIX

KJIETOK IIYTEM OnocpenoBaHHoi Agrobacterium tpancdopmanuu

[TouaTku ny4ine Bcero codupate uepes 8-12 CyTok mocie OnbUIeHHs. 3apOAbIIIN
BBIJCIISIOT U3 TIOYATKOB H MPH TPAHC(HOPMALIUHU MPENTOYTHTEIHHO MPHUMEHSIIOT 3apOIbIIIH
pasmepom 0,8-1,5 MM. 3apozbIly BbICAXKUBAIOT IIUTKOM BBEPX B MOAXOALIYIO Cpeay IS
MHKyOauuu U MHKyOupyIoT B TeueHne Houn npu 25°C B TemHoTte. Tem He MeHee, HHKyOauus
3apOJbILIEeH B TEUEHHE HOYHM KaK TAKOBAs HE SIBJSIETCS HEOOXOMUMON. 3apOIbIIIH MPUBOIST B
KOHTAaKT CO IITAaMMOM Agrobacterium, coep KaliiM BEKTOPbI, MOIXOASIINE IS
orocpenoBaHHOro Ti-ma3Muiol nepeHoca, B TedeHne npuMepHo S5-10 MUHYT U 3aTeM
MOMEINAIOT B CPeNy Ui COBMECTHOI'O KYJIbTUBHPOBAHUS MPUMEPHO Ha 3 cyTok (25°C B

teMHOTe). [locie KoKy IbTUBHPOBAHHS KCIUIAHTHI MEPEHOCAT B CPEAY Ha NEPUONT
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BOCCTAHOBJICHHUS IIIUTEIBHOCTHIO IPUMEPHO MATh CyTOK (1ipu 25°C B TEMHOTE). DKCIUIAHTBI
MHKYOUPYIOT B CEJIEKTUBHOM Cpefie B TeUeHHUE MePUOa JIUTEIbHOCTHIO BOCEMb HENlENb B
3aBUCHMOCTH OT MPUPOJIBI U XapaKTEPUCTHK KOHKPETHOTO UCTIOIB3YyEMOro METO1a 0TOOpa.
ITocne neprona oTGopa MOTYUSHHBIN B PE3yJIbTaTe KAJUIFOC MEPEHOCST CPEy Ui CO3PEBAHHS
3apojblila U KyJIBTUBUPYIOT IO T€X TI0p, MOKA He HaOmoaaeTcss 00pa3oBaHHe 3PEIIbIX
COMaTHYECKHX 3apopspiueil. [lonyueHHble B pe3ybTaTe 3peiible COMATHYECKHEe 3apOBIIIN 3aTeM
MOMEIIAIOT B YCJIOBHSI C HU3KHM YPOBHEM OCBELIEHHOCTH M HHULIMUPYIOT IPOLIECC
pereuepannu, Kak UI3BECTHO U3 YPOBHA TCXHUKH.

Bce HY6HI/IKaLlI/II/I " 3a4BKHU Ha MNATCHT, YIIOMSAHYTbIE B JaAHHOM OIIMCAHWU,
CBUACTEIIBCTBYIOT O KBaJII/I(I)I/IKaL[I/II/I cCrienuajJnucToOB B I[aHHOfI obmactu TEXHUKH, K KOTOpOﬁ
MPUHAAJICKUT HACTOAIIEE H306peTeHI/I$I. Bce HY6J'II/IKaL[I/II/I U 3as4BKH Ha MIAaTCHT BKJIFOYUCHBI B
I[aHHbeI AOKYMEHT C IMIOMOIIBIO CCBUIKU B TOH XKe CTCIICHH, KaK €CJIN OBI noapasyMeBajioChb, YTO
Kaxxaass oTacjibHas HY6J'II/IKaL[I/I$I HJIK 3a1BKa HAa MAaTCHT KOHKPETHO U OTACJIBbHO BKIIFOYCHA C
TIOMOLIIBIO CCHITKH.

XO0Ts BBILIEH3IIOKEHHOE H300peTeHre ObUIO TOBOJIBHO MOIPOOHO OMUCAHO C LENBI0
HWIUTFOCTPAalHU, a TAKXKE B KAQUCCTBE MpUMEpa AJid ACHOCTHU NIOHUMAaHUA, OYCBHUIHO, YTO MMPU
MPAKTUYCCKOM OCYIIECTBJICHUNU MOXXHO BHOCUTDH OMNPEACTICHHBIC U3MCHCHUS 1 MOI[I/I(I)I/IKaHI/II/I B

npeznenax oobeMa npuaraeMoi GopmyJIbl H300pETEHMS.
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YTOUYHEHHAA ®OPMYJIA U3OBPETEHUA

I. Monnekyia pekOMOMHAHTHON HYKJIEHHOBOW KHUCJIOTBI, KOTOPasi COAEPKUT
HYKJIEOTHIHYIO MOCIEA0BATENbHOCTD, KOJUPYIOLIYI0 aMUHOKHUCIOTHYIO MTOC/IEA0BATEIbHOCTD,
KOTOpasi o0IaaeT MeCTUUAHON aKTUBHOCTBIO, OTIMYAIOIIASICS TEM, YTO YKa3aHHAasI
HYKJICOTHIHAS MTOCJIEAOBATEIbHOCTD BEIOPAHA U3 TPYIIIbI, COCTOSIIEH H3:

a) HYKJICOTHIHOM TOcCienoBaTenbHocTH, n3joxkennoi B SEQ ID NO:3-4;

b) HYKJICOTHUIHOHN MOCIENOBATENbHOCTH, KOTOPasi KOAUPYET MOJIUMETITH],
COJZIep KA AMIUHOKUCIOTHYEO TIOCIeNOBaTENbHOCTH JIto0oi 3 SEQ ID NO:15-26;

c) HYKJICOTHIHOM TMOCJIEIOBATEIbHOCTH, KOTOPask KOAUPYET MOJUITETITH]I,
conep Kalnii aMUHOKUCIIOTHYIO TIOC/IEOBATEIbHOCTD € IO MeHblIel mepe 95%
UIEHTHYHOCTBIO MOCIIEIOBATENBHOCTH ¢ AMUHOKHCIOTHON MOCIIE0BATENBHOCTBIO JIF000H 13

SEQ ID NO:15-26.

2. Monnekya pekOMOMHAHTHON HYKJIEHHOBOW KHCJIOTHI 1O 1. 1, OT/IMYaroIasicst
TeM, YTO YKa3aHHAasl HyKJICOTHIHAS TIOCIIEIOBATEIBHOCTD MIPECTABIISIET COO0I CUHTETUYECKYIO

NMOCJICAOBATCIIBHOCTD, KOTOpas ObL1a CKOHCTPYHpPOBaHa AJid SKCIPECCHUU B paCTCHUMU.

3. Monnekya pekOMOMHAHTHON HYKJIEHHOBOW KHCJIOTHI 1O 1. 1, OT/IMYaroIasicst
TEM, YTO YKa3aHHAasl HyKJIEOTHIHAS TIOCIENOBATENIbHOCTD (BYHKIITHOHABHO CBS3aHA C
MPOMOTOPOM, CITIOCOOHBIM YIIPABJISITH SKCIIPECCHEH YKA3aHHON HYKJICOTHIHOM

MoCJaea0BaTCJIbHOCTHU B paCTI/ITeHbHOfI KJIETKEC.

4. BexTop, comepkarunii MOJIEKyJly peKOMOWHAHTHOW HYKJIEHMHOBOUN KUCJIOTBI MO

5. Bexrop no n. 4, KOTOPBIN JOMOJHUTEIBHO COAEPKUT MOJIEKYJTy HYKJIEHHOBON

KHCJIOTBI, KOAUPYIOIIYTO FeTepOJ'IOFI/ILIHI:Jﬁ IMOJIUIICIITHU .

6. KrneTka-x03siMH, KOTOpask COAEPKUT PEKOMOMHAHTHYIO HYKJIEHHOBYIO KHCIIOTY IO
m 1

7. KrneTtka-x03stMH 110 11. 6, KOTOpasi MPeACTaBIsAeT COO0H OaKTepHANBbHYIO KIIETKY-
XO03H1Ha.
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8. Kinerka-xo3siviH 1o 1. 6, KOTOpast MPEACTABIISIET COOOH PACTUTEIBHYIO KIIETKY.
9. TpaHCreHHOe pacTeHUe, KOTOPOE COAEPKUT KIETKY-X035IMHA MO . 8.
10. Tpancrennoe pactenue no . 9, oTan4aroIeecs TeM, YTO YKa3aHHOE PaCTeHUE

BBIOPAHO U3 TPYIIIIBI, COCTOSIIEH U3 Manca, COpro, MIIESHUIIbI, KAy CThI, MOJACOJTHEYHHUKA,
MOMHJIOPa, KPECTOLBETHBIX, TEPLEBbIX, KAPTOQEs, XJIOMIaTHUKA, PUCA, COH, CAXapHOU CBEKJIbI,

CaxapHOro TpOCTHHUKa, Ta6a1<a, AYMEHA U MAaCJIUIHOIrO parica.

11. TpaHCcreHHOe cemsl, coAep Kallee MOJIEKYIy HyKJIEMHOBOW KUCJIOTHI MO 11. 1.

12. PexoMOMHAHTHBIN MONMUNENTH] C IECTULUAHON aKTHBHOCTBIO, BBIOPAHHBIHN 13
IPyHIIBbL, COCTOSALIEN U3
a) MOJIMIIENTUAA, COAEPIKALIETO AMHUHOKHACIOTHYHO MOCIEN0BATEIbHOCTD
nro6oit u3 SEQ ID NO:15-26, u
b) MOJIMIIENTHAA, COAEPIKAIIETO AMHUHOKUACIIOTHY IO MOCJIEOBATEIBHOCTD €
1o MeHblell Mmepe 95% HUAEHTUYHOCTBIO MTOCNIEA0BATENbHOCTH C AaMUHOKHUCIOTHON

nocienoBaTeabHOCThIO 000 n3 SEQ ID NO:15-26.

13. Ilonunentun o n. 12, KOTOPBIN AOMOJHUTENBHO COACPKUT FETEPOIOrHYHBIE

AMUHOKHUCJIOTHBIC MMOCJIECA0BATCIIBHOCTU.

14. Komno3uuus, coneprkaias noaunentug no . 12.

15. Komnozuuus no n. 14, otnuyaroniascs TeM, 4To yKa3aHHask KOMIO3ULUSA
BbIOpaHa U3 TPYMIIbL, COCTOSIICH M3 TIOPOIIKA, AyCTa, MEJUIEThI, TPAHYJIbI, a3PO30Jis, IMYJILCUH,

KOJUIOHMJIA U PacTBOpA.

16. Komnozuuus no n. 14, otnuyaroniascs TeM, 4To yKa3aHHask KOMIO3ULUSA
MOJTy4€Ha C TIOMOIIBIO CYIIKH, THO(GUIN3aNY, TOMOTEHU3ALNH, SKCTPAKLINHY, (PUIIBTPALUH,

LHEHTPU(PYTHPOBAHNUS, OCAKICHHS WIH KOHIEHTPUPOBAHUS KYJIbTYPbl OaKTEpHAIbHBIX KJIETOK.

17. Komnosuuwmst mo 1. 14, comgepskainast MaCCOBYIO OO OT nmpumMepHo 1% 1o

npuMepHO 99% yka3aHHOTrO MOJUIENTHAA.
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18. Crioco® KOHTPOJIST MOMYJISILMH YeLTy eKPBIIOTo, IO KECTKOKPBLIOTO,
JKECTKOKPBLIOr0, HEMATO bl WM ABYKPBIJIOrO BpEIUTENs, BKIIOYAIOLNIN IpUBEIeHNE YKa3aHHON

MOmyJIAUU B KOHTAKT C HeCTI/IL[I/II[HO-B(I)(beKTI/IBHbIM KOJIMYECTBOM IOJIUIICIITHAA I10 II. 12.

19. Crioco® YHMYTOXKEHUS YeIy eKPBUIOTO, MOy KECTKOKPBLIOTO, JKECTKOKPBLIOTO,
HEMAaTOAbl WX ABYKPBUIOTO BPEAUTENs], BKIFOYAO LN IPUBEACHUE YKA3aHHOIO BPEUTENS B
KOHTAKT C FJIH CKAPMJIMBAHUE YKA3aHHOMY BPEIUTEIO MECTULUAHO-3PPEKTUBHOIO KOJINIECTBA

nosunentyuaa mo m. 12.

20. Crioco0 noJyueHust MOJUNEeNTHIA ¢ TECTULIUAHOW aKTHBHOCTBIO, BKJTFOUAIOIIUN
KyJIbTUBUPOBAHUE KJIETKU-XO35IMHA 1O M. 6 B YCIOBUSIX, IPU KOTOPBIX 3KCIPECCUPYETCS

MOJICKYJIa HYKHGHHOBOﬁ KHCJIOTBI, KOAUPYOLIas MOJUNCITHI.

21. Pacrenne nim kieTka pacTeHus CoO CTaOMIIbHO BCTPOSHHBIM B ero reHom JIHK-
KOHCTPYKLMEH, coneprkaiieil HyKJISOTHIHYIO MTOCIeN0BaTEeIbHOCTh, KOTOPast KOAUPYET OeloK,
00agaroImui NeCTULMIHON aKTUBHOCTBIO, OTJIMYAOIINECS TEM, YTO YKa3aHHAas Hy KIIEOTHIHAS
NOCJIEIOBATENBHOCTD BEIOpPAaHA M3 TPYIIIBI, COCTOSIIEH H3:

a) HYKJICOTHIHOM TOcCienoBaTenbHocTH, n3joxkennoi B SEQ ID NO:3-4;

b) HYKJIEOTHIHOH MOCIIEI0BATENbHOCTH, KOTOPast KOAUPYET MOJUNENTH],
CONIep KAl AMIUHOKHUCIIOTHY IO TIOCTIENOBATENBHOCTS 000l n3 SEQ ID NO:15-26, u

c) HYKJIEOTHIHOHN MOCIIeI0BATENbHOCTH, KOTOPasi KOAUPYET MOJUNENTH,
conep Kalnii aMUHOKUCIIOTHYIO TIOC/IEOBATEIbHOCTD € IO MeHblIel mepe 95%

HIEHTHYHOCTBIO TTOCJIENOBATEIBPHOCTH ¢ AMUHOKHCIIOTHOM II0CIEA0BATEIIFHOCTBIO 000i 13

SEQ ID NO:15-26.

22. Crioco0 3ammuThel pacTeHUs! OT BPEAUTEIS, BKIFOYAIOLINI SKCIIPECCHIO B PACTCHUN

WM €ro KJIeTKe HYKJIEOTHIHOHN MOCIe0BaTeIbHOCTH, KOTOpask KOAUPYeT MeCTULINIHBIN
MOJIUMIENTHUA, OTINYAIOIUNCS TEM, YTO YKA3aHHYIO HYKJIEOTHIHYIO MOCIEeI0BATENbHOCTD
BBIOMPAIOT U3 TPYIIIBL, COCTOSIIEH U3:

a) HYKJICOTHIHOM TOcCienoBaTenbHocTH, n3joxkennoi B SEQ ID NO:3-4;

b) HYKJIEOTHIHOH MOCIIEI0BATENbHOCTH, KOTOPast KOAUPYET MOJUNENTH],
CONIep KAl AMIUHOKHUCIIOTHY IO TIOCTIENOBATENBHOCTS 000l n3 SEQ ID NO:15-26, u

c) HYKJIEOTHIHOHN MOCIIeI0BATENbHOCTH, KOTOPasi KOAUPYET MOJUNENTH,
conep Kalnii aMUHOKUCIIOTHYIO TIOC/IEOBATEIbHOCTD € IO MeHblIel mepe 95%

HIEHTHYHOCTBIO TTOCJIENOBATEIBPHOCTH ¢ AMUHOKHCIIOTHOM II0CIEA0BATEIIFHOCTBIO 000i 13
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SEQ ID NO:15-26.

23. Crioco0 1o 1. 22, OTIHYAOIINIACS TeM, YTO YKa3aHHOE PACTEHUE MPOIYIUPYET
MECTHUIUIHBIN MOJIHUIENTH, 00JaNa0MUN TECTUIIMIHON aKTHBHOCTBIO OTHOCHUTEIBHO
YEIIy eKPBIJIOTO, TOJYKECTKOKPBUIOTO, JKECTKOKPBIIOTO BPEAUTENISA, BPEAUTEISI-HEMATO bl I

IBYKPBLJIOTO BPEAUTETIS.

24. Criocob nmoBBIIIEHUS YPOKAHHOCTH PACTEHUS, BKIIOYAIOIIUN BbIPAIIUBAHIE B

OJIe PACTEHUS WK €r0 CEMEHHU CO CTa0MIIbHO BCTPOEHHBIM B ero reHoM JIHK-KoHCTpyKTOM,
COZep KaLINM HYKJICOTHIHYIO MOCIEN0BATENBHOCTh, KOTOPast KOAUPYET OesoK, obanaromnii
MECTULNIHON aKTUBHOCTBIO, OTJIMYAIOIIUNICA TEM, YTO YKa3aHHas HYKJIEOTUAHAs
NOCJIEIOBATENBHOCTD BEIOpPAaHA M3 TPYIIIBI, COCTOSIIEH H3:

a) HYKJICOTHIHOM TOcCienoBaTenbHocTH, n3joxkennoi B SEQ ID NO:3-4;

b) HYKJIEOTHIHOH MOCIIEI0BATENbHOCTH, KOTOPast KOAUPYET MOJUNENTH],
CONIep KAl AMIUHOKHUCIIOTHY IO TIOCTIENOBATENBHOCTS 000l n3 SEQ ID NO:15-26, u

c) HYKJIEOTHIHOHN MOCIIeI0BATENbHOCTH, KOTOPasi KOAUPYET MOJUNENTH,
conep Kalnii aMUHOKUCIIOTHYIO TIOC/IEOBATEIbHOCTD € IO MeHblIel mepe 95%
UIEHTHYHOCTBIO MOCIIEIOBATENBHOCTH ¢ AMUHOKHCIOTHON MOCIIE0BATENBHOCTBIO JIF000H 13
SEQ ID NO:15-26,
IpUYEM YKa3aHHOE I10JIe 3apakeHO BpeIUTeNeM, OTHOCUTEIBHO KOTOPOro yKa3aHHbIN

MOJIMIENTUA MPOABJIACT NECTULIUIHYHO aKTUBHOCTD.
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