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CIIOCOB HCHOJIB30BAHUA TETEPO3UCA PACTEHUI

00J1aCTh TEXHUKH

Hacrosiiee packpbiTHe OTHOCHUTCSI K 00JaCTH OMOTEXHOJIOTHUH, & UIMEHHO K CIOCO0y
MICTIOJIb30BAHMS TETEPO3NUCA PACTEHHI.

IlpeamecTBYIONIHHA YPOBEHDb TEXHUKH

I'erepo3nc OTHOCUTCS K TaKOMy SIBJIEHUIO, KOTIa B OHOJOrMYECKOM MHUpE 1B
Pa3HOBUAHOCTH WJM JBa pPOACTBEHHBIX BHIA C pa3HbIM TE€HETHYECKUM (POHOM
TUOpUAMZHPYIOTCS C TOJy4YeHHeM rulOpuna, U TOKOJeHHWe rudpuaa Jydine MO TaKUM
NpU3HAKaM, KaK 3HEPTusl pocTa, KU3HECHOCOOHOCTh, aJalTUBHOCTh, YPOXKAMHOCTh U T. 1.,
4eM HUX POIHUTENH. [ eTepo3uc SBISIETCS PaCIpPOCTPAHEHHBIM SIBJIEHHEM B OHOJOTHYECKOM
MHpE, U €ro IIHPOKO MHCIONB3YIOT MpHU BbIpAllMBAHUM KyJIBTUBAPOB U B IPAKTUKE
BO3/IE€JIbIBAHUS CEIbCKOXO3SIICTBEHHBIX KYJIBTYP.

Jlnsg mpUMEHEHHUs TeTepo3uca B CeNIbCKOXO3SMICTBEHHOM IPOU3BOACTBE OJHUM U3
Ba)KHEHNIINX 3BEHbEB sABIAETCSA 3(PQPEKTUBHAS MOATOTOBKA TMOPHUIHBIX CEMsIH. Y JBYJOMHBIX
KYJBTYpP, TAaKUX KaK KyKypy3a M T. J., My>XCKHM€ LIBETKH MaT€PHUHCKOM MHOpPEAHOH JHMHUH
MOT'YT OBITh yAaJeHbl BPYYHYIO (MM MEXaHHYECKH), M IbUIbLA APYrod MHOPETHOHN JIMHUM
(My>KCKOW pOAMTENb) MOXKET OBITh MCIONb30BAHA JUIS ONbUICHUS C MOJy4eHHUEeM T'MOpPUIHBIX
CeMsiH. JTa omnepauus OTHOCUTEIBHO MPOCTA, MO3TOMY IeTepO3UC KYKYpPy3bl HCIIOJIB30BAJICS
JIaBHO, M cUCTeMa npopaboTaHa W INUPOKO HUcHonbdyercs. OmHAKO TakXe CYLIeCTBYeT
npoOieMa, 3aKJIFOUAOMIAsCs B TOM, YTO NEPUOJ LIBETEHHS HEKOTOPBIX pOOUTENeill He
COBIIA/IAET, YTO JENIAeT HEBO3MOXKHBIM IPOBEACHHE KPYMHOMACIITAOHOTO TOTyYEHHsI
THOPUAHBIX CEMSIH B MOJIEBBIX YCIOBHUSIX.

Kpowme Toro, B ciiydae OMHOZOMHBIX KYJIBTYp (TAaKUX KaK PUC, MIICHULA U T. .) HEJb3s
JIOCTUYb KPYIMTHOMACIITAOHOTO MONMYYEHUS] THOPHIHBIX CEMSIH, YOS MbUIBLY OT JKEHCKOTO
ponutens. Hanpumep, puc: B HacTosiIee BpeMst ClIOco0 pereH s Takoi mpoOIeMsl I puca
3aKJIFOUAETCs] B HCIOJB30BAaHUU PACTEHUN C XapaKTePUCTUKAMM CTEPUJIbHOCTU MBUIbLBI B
KaueCTBE JKEHCKOIO POAMTENS U HCIOIb30BAHUM JPYrOro KyJlbTHBAapa B KaueCTBE MY>KCKOIO
ponuTeNns C MOJyYeHHEM T'MOPUIOB MbUIbLBL, TO €CTh CHUCTEMbl NMPUMEHEHHs IeTepO3HCa,

HCTIONIB3YIOIENH MY)KCKYIO CTEPUJIBHOCTh B Ka4eCTBE OCHOBHOH TexHosoruu. Ilpu sTom
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UCIOJIb30BaHNE IeTepo3Kca puca MOXKHO Pa3[eUTh Ha /Ba TeXHHUYeCcKuX noxaxozaa. OauH u3
HUX NpPEACTaBsieT COOOH “TpexXNMHEHHBI® MeToA THOpHUAM3AlUU CO CTEPUIBHOCTHIO
IBUIBbLBEI B PE3YJIBTATE SAEPHO-LUTOIUIA3MAaTHYECKOTO B3aMMOAECHCTBYS B KA4€CTBE OCHOBHOU
TEXHOJIOTHH, & PYroil MpeiCTaBisieT cO00H ““ABYyXJIMHEHHBINH MeTon rudpuausanuu ¢ Goro-
TE€PMOUYYBCTBUTEJILHON T€HHOM MYKCKOW CTEPUJIbHOCTBIO, KOHTPOJIUPYEMOH €CTECTBEHHBIM
CBETOBBIM LIMKJIOM U TEMIEPaTypoi B KaueCTBE OCHOBHOI TEXHOJIOTHH.

Kak mokazano Ha ®ur. 1A, B “TpexiuHEHiHOM MeTone” THOPUIU3ALUU HCIONb3YIOT
JUHUIO C SE€PHO-LMTOIUIA3MAaTHUYECKON MY)KCKOI CTEPUIIBHOCTBIO B KaueCTBE >KEHCKOTO
POAUTENS U UCTIONB3YIOT JTMHHUIO 3aKPENUTENs] MY>KCKONH CTEPHJIBHOCTH B KQU€CTBE MY>KCKOTO
poAUTENs AN CEPUIHOIO Pa3MHOXKEHHUS CEMsIH, BCE U3 KOTOPBIX €Ille COXPAHSIIOT CTePUIIbHbIE
XapaKTePUCTUKH, UCIIOJBb3YIOT CTEPHIIbHYIO JIMHUIO B KQU€CTBE KEHCKOTO POAUTENS U JIMHUIO
BOCCTAHOBUTENSI B Ka4€CTBE MYXKCKOTO POIMTENS sl KPYIMHOMACIITAOHOTO TMOJYyYEHHUs
T'HOPUAHBIX CEMsTH, BOCCTAHABINBAS (PEPTHIIBHOCTD MbUIbLIBI U UMEsI TETEPO3UC, U THOPUIHBIE
CEeMEHa HMCIIONIB3YIOT AJIS TIOTyUeHHsI THOPUIHOTO prca.

Ha @ur. 1b noka3zan “aByxJIMHEHHBIH MeTOn THOPUAM3ALMH: Ta K€ PUCOBAs JIMHMS,
IbUTbLIA KOTOPOH MPU ONPENENIeHHBIX YCIOBUSX sIBIsieTcss (PepTUIbHON, U ee (PepTUIIbHOCTD
UCHOJB3YIOT [UIsl Pa3MHOKEHUS CEMSH CTEPWIbHOM JIMHUHU, MpPU JAPYTMX KOHKPETHBIX
YCJIOBUSAX IbUIBLIA CTEPHIIbHA, €€ CTEPIIIbHOCTD MCIIONB3YIOT JJIsl THOPUAM3ALNN C MY>KCKUM
pOnUTENEM C MOJMyYEHUEM THOPUAHBIX CEMSIH.

ITockonbKy THOPUIHBIN PUC TONYYaeT MPEUMYIIECTBO EPBOTro MOKOJIEHHUSI THOPUIOB,
paszeneHue NMPU3HAKOB MM (epTHIBHOCTH OyIeT MPOMCXOAWUTh HAa TNPOTSKEHHH MHOTHX
TIOKOJICHHH, TIO3TOMY TMPOU3BOICTBO CEMSTH JIOJIKHO OCYLIECTBIISITHCS €KETOMHO, YTO TpedyeT
MHOTO TPYHAOBBIX, MaTe€pHAIbHBIX U 3€MeJbHBIX pecypcoB. Kpome Toro, “rpexiuHenHbIH
MeTon  OrpaHWYeH COOTHOLIEHHEM BOCCTAHOBJICHUS M MOANEP)KAHHS, W KOI(PPUIHEHT
HCIIOJIb30BAHUS PECYPCOB 3apONBIIIEBON TIa3Mbl HU30K; “IBYXJIMHEHHBIM METON TOABEPKEH
BJIMSIHUIO €CTECTBEHHOW TeMIlepaTypbl U CBETa, U PENpPONyKTUBHBIM BBIXOA CTEPUJIbHBIX
JUHUH HecTaOWJIeH, a CaMOOIUIONOTBOPEHHE CTEPWJIbHBIX JIMHWH, WHAYLIHPOBAHHOE IPH
HU3KOH TeMIleparype MpH TMONyYeHHH THOPUAHBIX CEMsiH, MPHUBOOUT K PUCKY TOTO, HYTO
YHCTOTa THOPUIHBIX CEMSIH HE JOCTUTHET CTAaHAAPTA.

Kpome TOro, B HEKOTOPOHW CBS3aHHOW C OSTUM JIHTEparype CoODOIIAeTcsi, dYTO
UCIOJIb30BaHNE TIeTepo3lca U TI'€HOB, CBSI3aHHBIX C PENpONyKLUeH pacTeHHi, Hampumep
npespamienue meiioza puca B muto3 (Cell Research (2016) 26:1242-1254), noka3bIBaeT, 4To

AIIOMUKTHUYCCKUE CEMECHA MOT'YT OBITb UCITOJb30BAHBI AJIsL MOJTYYEHUS CaMOBOCIIPOU3BEACHUSA
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rubpunoB  Fl  pns  mopnepkaHus NpeBOCXOAHBIX —mpu3HakoB, rae reHsl CENH3,
SKCIPECCHUpPYEMble B pe3yJbTare »53K30T€HHOM MoxM(UKAIMK, BBENEHbl IOCPEACTBOM
rubpuanzauuu. B US 2014/0298507 A1 packpbita TpaHchopManys aloOMUKCHYECKUX F'aMeT B
KJIOHMPOBaHHBIE 3aponsiny win cemeHa. B Journal of Sichuan University (Natural Science
Edition), Vol.29, No.2, 1992 packpbITO NMpUMEHEHHE arlOMHKCHCA B CEJICKLIUM PACTEHUI U B
METO/IaX UCCIIEOBAHUS KIIETOUHOH SMOPHOIOTHH.

KpaTkoe H3Ji0:keHHe CYIHOCTH H300peTeH s

Hacrosiimee wn300peTeHne HampaBiieHO Ha TMPEAJIOKEHHE CIoco0a HCIOIb30BAHUS
reTepo3nca PaCTeHUH TaK, YTOObI THOPUIBI MOIJIM IPOU3BOANTE KJIOHUPOBAHHBIE CEMEHA MJIH
pacTeHwus, ¥ TEM CaMbIM MOBBIIAIACH 3PPEKTHBHOCTD MPOU3BOICTBA CEMSIH.

JUis noCTHKEeHMs! BBILIEYKA3aHHOMN LIeJH, COIVIACHO OAHOMY U3 acCIEeKTOB HACTOSALIErO
H300peTeH s, MPEUIOKEH CIIOCO0 MCIONB30BaHUs rerepo3uca pacreHuil. Criocod BKITFOYAET
cnenyromue craguu. S1, TpaHcopmalis MeHo3a IMOJIOBbIX KJIETOK THOPUAOB B MomoOue
MHUTO3a JJIsl MOJY4YEHHUs] raMeT, FeHOTUN U IUIOMAHOCTh XPOMOCOM KOTOPBIX COBIMAJaeT C
ruOpuaaMH, ¢ UCIIONIb30BAHUEM TEXHOJIOTUH F€HHONW MYTALlUH MJIH T€HHON WH)KEeHEePHUH, U S2,
OKa3aHW€ BJMSHUSA U BOBJIEUEHHWE B pa3BUTUE TraMeT WJIM 3apoibllliell pacTeHuil cC
UCIOJIb30BAHNEM TE€XHOJIOTUU M€HHON MyTalMu U F€HHOW MHXXEHEPHUH, B KOTOPYIO BOBJICUEH
6enoxk MTL.

Kpome Toro, Myranusi reHa BKJIKOYAaeT CIIy4alHbIM MyTareHe3 W HalpaBiEHHBINU
MyTareHe3; Ie CIydaiiHbIH MyTareHe3 BKJIIOYA€T XUMHUYECKUN MyTareHes, (HPU3MYECKHil
MyTareHe3 U OMOJIOrMYeCKUH MyTareHe3, HalpaBIeHHbIN MyTareHe3 BKJIIOYAeT TE€XHOJIOTHIO
peNaKTUPOBAaHUS TE€HOB, TEXHOJOTUS  PENAKTUPOBAHUS TE€HOB  BKIIOYA€T  METOA
penaxkTrpoBanusi reHoB ¢ nomourbio cucteMbl CRISPR/Cas, mMeron penakTupoBaHHs T€HOB C
nomotnbio cucreMbl CRISPR/Cpfl, meTonm pemakTHpOBaHHS T€HOB C TOMOIIBI) CHUCTEMbI
TALEN, Meron penakTUpOBaHHs T'€HOB C IIOMOIUBIO XOMHHI-OHJIOHYKJIEa3bl U METO.
penakTHpoBaHusl TeHOB ¢ momombio ZFN (Hykieasbl "LMHKOBBIE Majblbl'), TEXHOJOTHS
TeHHOM MH)KEHEpUU BKJIOUYAeT TPAHCI'€HHYK) TEXHOJIOTUIO Ul  WHAYLHMPOBAHUS
crieruUIecKoit SKCIPECCHH, SKTOMMYECKON SKCIIPECCHH HITH CAlJIEHCUHTA TeHOB.

Kpome Ttoro, S1 BKJrO4aeT mpenocTaBieHWe THOPUIHBIX CEMsH, TPaHC(HOPMAIUIO
Mei03a MOJIOBBIX KJIETOK T'MOPUAOB B MOJOOME MHTO3a ISl MOJYYEHHsS rameT, T€HOTUI U
XPOMOCOMHAsI TUIOMHOCTh KOTOPBIX COOTBETCTBYET T'MOpHUIAM C TIOMOIIBIO TEXHOJOTHH
TeHHOW MyTalLWU WU T€eHHON UH)XKEHEPUU.

Kpome Toro, S1 BkmO4YaeT penakTHPOBAHUE pOOUTENS T'HOPUIOHBIX CEMSH C
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UCTIOJIb30BAHMEM TEXHOJIOTMH T'€HHOW MyTalMM WM FeHHOH MHXXEHEPHU € MOCIENYIOLINM
NOJTyuYeHUEeM THOpUAa MOCPEACTBOM MEKPOIUTENBCKON rHOPUIN3ALNH, TaK YTOOBI TIOIYYUTh
rUOpUAHbIE FAMETHI, T11€ MEHO03 MOJOBBIX KJIETOK TPaHC(HOPMHUPOBAH B IOAOOHE MUTO3A.

Kpome Toro, S1 Brito4aeT penakTupoBaHue OenkoB, BOBJIEUEHHBIX B ME03 pacTeHUH,
4yTOOBI peasn30Barh TPAHCHOPMALMIO MeiH03a MOJOBBIX KJIETOK B MopoOue MHUTo3a C
TIOMOLIBIO TEXHOJIOTHH T€HHOW MyTallMM WJIM TeHHON WHXXEeHepUHU; rae OeNKH BKIIFOYAIOT
NIepBbIi OEJIOK, BTOPOil OeNIOK U TPeTHuil OeNIOK, U3 KOTOPBIX:

nepBblii OeJIOK mpeacTaBiIsieT coOON OENoK, BOBJIEUYEHHBIH B OOpa30OBaHUH pa3pbiBa
neyxuenoueunoit JIHK, u mepBbiii Oenok mpexacraBiser coOol Oenok, BBIOpaHHBINH U3
IpyNnbl, COCTOALIEN U3:

oenmka PAIR1, mpencrasiaennoro B SEQ ID NO: 13, 6enka, uMeromero no MeHbInei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% UOEHTUYHOCTh IOCienoBareibHOCTU ¢ Oeiakom PAIR1, wnu Oejka, HMMEIOIIETO IO
menbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonobue nocinenosareabHOCTH ¢ OenkoMm PAIRI;

oenmka PAIR2, mpencrasiaennoro B SEQ ID NO: 14, 6enka, uMeromero mo MeHbIIeh
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WUOEHTUYHOCTh IOCienoBarelbHOCTU ¢ Oeiakom PAIR2, wnu Oejka, HMMEIOIIETO IO
MeHblLel mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98%
nofoOue nocjenoBareabHOCTH ¢ Oekom PAIR2;

Oenkxa PAIR3, npencrasiaenHoro B SEQ ID NO: 15, Genka, UMeOLIEro no MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTUYHOCTh ITOCIEeNOBaTebHOCTH ¢ Oeiakom PAIR3, wiu Oenka, MMEOIIEro IO
menbLIeit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonobue nocienosareabHOCTH ¢ Oekom PAIR3;

6enok PRD1, mpencraenennsii B SEQ ID NO: 16, 6enok, uMeromuid Mo MeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WIEHTUYHOCTh ITOCIENOBATENbHOCTU ¢ Oeakom PRDI1, mmu Oenok, MMEOLIUNA II0
menblIeit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonobue nociaenopareabHOCTH ¢ Oenkom PRD1;

6enmka PRD2, mpencrasiennoro B SEQ ID NO: 17, Genka, uMer0mero no MeHbIIeh
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu

98% WOEHTHYHOCTh IOCJIENOBaTEILHOCTH ¢ OenkomM PRD2, unn Oenka, MMEHOILIETO IO
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MeHbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nociaenoBareabHOCTH ¢ Oekom PRD2;

6enka SPO11-1, npencrasnennoro B SEQ ID NO: 18, 6enka, MErOIIEro Mo MeHbLIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% HIEHTUYHOCTH IMOCIeNOBaTebHOCTH ¢ Oenkom SPO11-1, unu Oejika, MMEHOIIErO II0
Menbinei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocaenopareabHOCTH ¢ Oeakom SPO11-1;

oenka SPO11-2, npencrasnenHoro B SEQ ID NO: 19, 6enka, UMEIOIIEro Mo MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% HOEHTUYHOCTh IMOCJIEeNOBaTeNbHOCTH ¢ Oenxkom SPO11-2, mnm Oenka, UMEIOIIErO I10
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nociaenoBareabHOCTH ¢ Oenkom SPO11-2;

oenmka SDS, mpencrasnennoro B SEQ ID NO: 20, Genka, UMerOLIEro mo MeHbIIekh
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WIEHTUYHOCTh MOCHeNOBaTeNIbHOCTH ¢ Oenkom SDS, unm Oenka, MMEOLIEro Mo
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonoOue nocjienoBaTeabHOCTH ¢ Oenkom SDS;

6enka CRCI1, npencrasnenHoro B SEQ ID NO: 21, 6enka, UMeOLIEro no MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu
98% wuAeHTHYHOCTh MochenoBarenbHOCTH ¢ OenkomM CRCI1, wmau Oejika, MMEOIIETO IO
menbLeit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocaenopareabHOCcTH ¢ Oeakom CRCI;

Genka P31 npencrasnennoro B SEQ ID NO: 22, Genka, HMEIOIIEro No MeHbIIeit
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u

98% HIEHTHYHOCTb MOCIENOBaTebHOCTH ¢ Oenmkom P319°™' umm Genka, MMeromero 1o

2

MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%

comet,
R

nofodue NmocIenoBaTeNIbHOCTH ¢ Oenkom P3

6enxa MTOPVIB (meitornueckas Topo VI B-cyObennnuna), npeacrasienHoro B SEQ
ID NO: 23, 6enka, umeromero no mensineid mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98% HIEeHTUIHOCTb MOCIENOBATENILHOCTH C
oemxom MTOPVIB, unu Oenka, umeromero no MeHsluei Mepe 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98% nonoOue MOCIenOBaTENILHOCTH ¢ OEIKOM

MTOPVIB;
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6enka DFO, npencrasnennoro B SEQ ID NO: 24, Genka, UMEIOMEro Mo MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu
98% uUAEHTUYHOCTh mocienoBarenbHOCTH ¢ Oenkom DFO, uam Oenka, HMEIOIIEro IO
menbLieit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocienopareabHocTu ¢ 6enkom DFO;
BTOpPOI1 OEJIOK BOBJIEYEH B KOHTPOJIb ar€3MU MEXKAY CECTPUHCKHMH XPOMOCOMaM BO
BpeMsi Meiio3a, M BTOpOH Oelok mpeacraBisier cobol Oeok, BBIOpAHHBIA W3 TPYIIbL,
COCTOsILIIEN U3:
oenxa RECS, mpencrasinennoro B SEQ ID NO: 25, Genka, UMeOIEro no MeHbIuekh
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% WMOEHTHYHOCTh mocienoBareabHoCTH ¢ Oenkom RECS8, unm Oenka, MMEROILIErO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonodue nocienosareabHOCTH ¢ Oekom RECS;
TpeTuii OENOK BOBJIEYEH BO BTOPOE AEJCHHE MeH03a, M TPETHH OeJNIOK MpPEeACTaBiIsIeT
coboii OesoK, BEIOPaHHBIN U3 TPYIIIBI, COCTOALIEH U3
6enmka OSD1, mpencrasiaennoro B SEQ ID NO: 26, 6enka, UMEIOIIEro Mo MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuin
98% WOEHTHUYHOCTDh IMOcaenoBaTeabHoCcTH ¢ OeakoM OSDI1, unu Oenka, MMEHOIIEro IO
MeHbLeit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98%
nofobue nocienoareabHOCTH ¢ Oekom OSDI1;
6enxa TAM, npencrasiennoro B SEQ ID NO: 27, Genka, UMEIOLIEro Mo MeHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WIEHTUYHOCTh IIOCJHENOBATEILHOCTH ¢ OeiakoM TAM, wmim Oenka, HUMEIOIIErO IO
MeHbLuell Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonodue mocienoBareabHOCTU ¢ OeikoM TAM;
oenmxa TDM1, nmpencrasierroro B SEQ ID NO: 28, Gejka, UMEOIIEro Mo MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% WUOEHTUYHOCTh IOCJEeNOBaTebHOCTH ¢ Oenkom TDMI1, wiu Oejika, MMEIOIIETO IO
MeHbLIell Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nofobue nocaenoareabHocTH ¢ 6ekom TDM1.
Kpome Ttoro, S2 Bkirouaer BO3AEHCTBHE U BOBJEUEHHE B pa3BUTHE TraMeT WIU
3ap01:[blme171 B PAaCTCHUAX, U UHAYKIIUIO Pa3BUTUA raMET B CEMECHA WJIN paCTCHUA C ITIOMOILIbIO

TEXHOJIOTUH Te€HHOMN MyTalluu U reHHO HHXKCHCPUU.
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Kpome Toro, S2 BkirO4aeT ONbUIEHHWE WHAYLMPOBAHHOI MBUIBLIOW APYTHUX pPacTEHHI,
9TOOBI UHAYLIMPOBATh PA3BUTHE FAMET B CEMEHA UJIM PACTEHUS.

Kpome Toro, S2 BiiIO4aeT MHAYKLUUIO pPa3BUTHS TaMeT B CE€MEHa WM pPacCTeHUs
NOCPEACTBOM (PH3UUECKON CTUMYJISILIMK, OMOTUYECKOTO CTpecca Win 00paboTKH XUMHUECKUM
areHTOM.

Kpome Toro, S2 BkjIIOYaeT MHAYKLMIO PA3BUTHSI FAMET B CEMEHA WJIM PACTCHUS 4yepe3
KYJIBTYPY MbUIBHUKOB HJTH TBLIBIEBYIO KYJIBTYPY.

Kpowme toro, 6enok MTL npencrasisier coboii 6eiok MTL, npencrasiennsiii B SEQ ID
NO: 29, 6enok, umeromnuii mo meubieit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% wunu 98% HAEHTUYHOCTH IMOCIENOBATEIHLHOCTH C OEJIKOM
MTL, umu Oenok, umeromuii Mo MeHbineit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95% unu 98% nonobue nocnenoarenbHocTu ¢ 6enkom MTL.

Kpome Toro, pacTeHust BKIFOUAIOT OIHOAOJIbHBIC U IBYIOJbHBIE PACTECHUS.

Kpome Toro, pacteHusi BKIIIOYAIOT PUC, KYKYPY3y, COPro, Mpoco, SYMEHb, IMIISHULY,
pPOXb, OBEC, TPEUNXY, CeMEeHa OyCEHHHKa, CaxapHbIi TPOCTHHK, CIApXKy, MOJOAbIe MoOeru
OamOyka, Jyk TyOepO3HBIH, sIMC, coeBble O00BI, KapTodenb, TOpoX, 30JIOTHCTYIO (acoib,
daconp am3ykm, 000 camoBbIf, cmapkeBylo BuUrHy (vigna sequipedalis), ¢acomns
OOBIKHOBEHHYIO, YE€YEBMIy IHIIEBYIO, KaJONOIOH MYKYHOBBIH, HYT, MAaHUOKY, CJagKuN
Kaprodenb, parc, XJOMOK, CBEKJy, OakiakaHbl, apaxuc, uah, MsTy, Kode, KyHXKYT,
TIOZICOJTHEUHHK, KJICIEBHHY OOBIKHOBEHHYIO, CEMEHa MepULIbl, cadJiop, TOMUAOPHI, Meper,
OTYpLbL, KUTAMCKYIO JIUCTOBYIO KaIlyCTy, Cajar-JaTyk, MINUHAT, YeCHOK, KaIlyCTy OTOPOAHYIO,
TOPYMIly CAPENTCKYIO, LULAHUIO BOAHYIO, JYK-OaTyH, BOCKOBYIO ThikBy (benincasa hispida),
LUYKKHHHU, JIOQY, KUTAHCKYIO KamycTy, PeabKy, JyK, apOy3, BUHOTPaJ, MOPKOBB, I[BETHYIO
KamycTy, TBIKBY, Tabak, TpaBOCTOW, NEPUCTOINETUHHUK mypnypHbId  Schumach,
NEPUCTOINETHHHUK JIMCOXBOCTHBIN, CYHaHCKOE COPro, OPXUAEH, JWIWH, TIOJbIIAHBI |
JFOLIEPHY.

CornmacHO IpyroMy acmeKkTy HAacTOSIIEero H300peTeHUs, MPEIJIOKEHO PacTeHHe WU
ceMsl, KOTOpPO€ TIONAEepKMBAET TIeTepo3nC. PacTeHne WM ceMsl NONYYalT JIFOOBIM W3
BBILIEYKa3aHHBIX CIIOCOOOB.

CornmacHO emne OZHOMY acCIeKTy HACTOSIIErO H300pETeHHs, MPEeNioKeH Habop s
NoAIZIepKaHMs TeTepo3uca y pacteHuil. Habop BKirOHaeT BEKTOP W/WIIM peareHT, CIIOCOOHBIIH
TpaHC(hOPMHUPOBATh MEHO3 MOJIOBBIX KJIETOK PAaCTEHHUH B MOAOOHME MHTO3a, a TaKXKe BEKTOP

u/unu pE€arcHT AJid pa3ByUTUA raMET B CEMCHA WUJIN PACTCHUS.
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Kpome TOro, BeKTOp W/HMIHM peareHT, CroCOOHBIN TpaHC(HOpMUPOBATH MEHO3 IMOJIOBBIX
KJIETOK PAaCTeHUH B mogoOue MUTO3a, SIBJIAETCS BEKTOPOM H/UJIM PEareHTOM, UCTIONIb3YEMbIM B
TEXHOJIOTMH F€HHOW MYTALH UJIM T€HHOW MH)KEHepUH JUTs TpaHC(hopMaLluy Meio3a OIOBBIX
KJIETOK TMOpHUIOB B MOAOOME MHUTO3a, MPEANOYTHTENbHO BEKTOP W/WJIM PEareHT SBISeTCS
BEKTOPOM M/MJIM PEareHTOM JUIs CIIy4aiiHOro MyTareHes3a Wil HalpaBJIeHHOTO MyTareHes3a.

Kpome Toro, ciydaiiHbIi MyTareHe3 BKJIFOUAET XUMHUYECKHH MyTareHes, (hU3MYECKUi
MyTareHe3 W OHOJIOTMYECKHI MyTareHe3, HAalpaBlIeHHbIH MyTareHe3 BKIHOUAET METOJ
penaxkTrpoBaHusi reHOB ¢ momoursio cucteMbl CRISPR/Cas, MeTon penakTupoBaHHs TEHOB C
nomotbio cucreMbl CRISPR/Cpfl, meTon pemakTHpOBaHHUS T'€HOB C TOMOINBIO CHCTEMBI
TALEN, MeTton peaakTHpOBaHUS I'€HOB C IOMOINBIO XOMHHI-OHJOHYKJI€a3bl U METO.
penakTupoBaHusl TeHOB ¢ nomowbky ZFN; TEeXHOJOrHs TeHHOW WH)KEHEPUH BKIJIKOYAET
TPAHCTEHHBI METON HHAYLUPOBAHHMA CHENUPHUECKOH SKCIPECCHH, HSKTOMUYECKOH
SKCIIPECCUM UJTU CalJIEHCUHIa '€HOB.

Kpome TOro, BeKTOp W/HMIHM peareHT, CIIOCOOHBIN TpaHC(HOpMUPOBaTH MEHO3 IMOJIOBBIX
KJIETOK pacTeHWH B MOJOOME MMHTO3a, NPEACTaBIsIET COOOH BEKTOP W/WIIM PEAareHT,
WCIOJIb3YEMBII1 B TEXHOJIOTMH NeHHON MyTallluy WM FeHHON UH)KEHEPUHU Ui PeJaKTUPOBAaHUS
OenKOB, BOBJICUEHHBIX B MEHO3 PAaCTEHHMH ISl OCYINECTBJIECHUS TPaHCHOPMAIMU TOJOBBIX
KJIETOK B MomoOHe MHUTO3a, rae OeNKH BKIIOYArOT NMEepBbIi Oesok, BTOpOH Oenok U TpeTuit
0eJIoK, U3 KOTOPBIX:

nepBblii Oenok mpeacrtaBisier coOol OeNoK, BOBJIEUEHHbIH B 00pa3oBaHHE pa3pbiBa
neyxuenouyeunoir JIHK, m mepsbiii Oenok mnpeacraBisier coOoii Oenok, BBIOpaHHBIA U3
IpyNIbl, COCTOSALIEHN U3:

Oenka PAIR1, mpencrasinennoro B SEQ ID NO: 13, Oenka, UMEOLIETO 10 MEHbIIEH Mepe
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
HUIEHTHYHOCTh IMOCJIeN0BaTENbHOCTH ¢ OenkoM PAIR1, mian Oenka, HMEIOIIErO MO MEHbIIEH
mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98% nonodue
nocyenoBarenbHOCTH ¢ Oenkom PAIR;

oenmka PAIR2, mpencrasinennoro B SEQ ID NO: 14, Oenka, UMEIOLIETo MO MEHbINEH Mepe
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
UIEHTHYHOCTh IMOCJIeN0BaTENbHOCTH ¢ OenkoM PAIR2, mian Oejka, HMEIOIIErO MO MEHbIIEH
mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98% nonodue
nocyenoBarebHOCTH ¢ Oenkom PAIR2;

oenka PAIR3, mpencrasiennoro B SEQ ID NO: 15, Oenka, MeroLero no MeHbInel mepe



9

30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu 98%
UIEHTHYHOCTh IMOCIenoBaTebHOCTH ¢ OekoM PAIR3, miam Oenka, MMEIOIIEro MO MEHbIIEH
mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98% nomodue
nociienoBarebHOCTH ¢ Oenkom PAIR3;

6enxa PRD1, npencrasienHoro B SEQ ID NO: 16, Genka, uMeromero no MeHbIuen
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuiu
98% WMIEHTHYHOCTh MOCJIENOBaTeIbHOCTH ¢ OenkomM PRDI1, wnu Oenka, MMEIOLIETO IO
menbieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nociaenopareabHOCTH ¢ Oeakom PRD1;

oenmxa PRD2, mpencrasiennoro B SEQ ID NO: 17, Genka, uMe0mero no MeHbIIeh
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTHYHOCTb IMOCJIENOBAaTEILHOCTH ¢ OenxkomM PRD2, unu Oenka, HMMEHOLIETO IO
menbiiei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nociaenoBareabHOCTH ¢ Oenkom PRD2;

6enmka SPO11-1, npencrasnenHoro B SEQ ID NO: 18, 6enka, UMEIOIIETo MO MEHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% HAEHTUYHOCTh MOCJIenoBaTebHOCTH ¢ Oenkom SPO11-1, unm Oenka, MMEIOIIErO IO
menbleit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocneaoBareabHOCTH ¢ Oekom SPO11-1;

6enxa SPO11-2, mpencrasiaennoro B SEQ ID NO: 19, Genka, uMeOIIEro no MeHbIIe
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% HAEHTUYHOCTh MOCJenoBaTeabHOCTH ¢ Oenxkom SPO11-2, mnm Oenka, UMEIOIIErO IO
menbiei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocaenoBareabHOCTH ¢ Oeakom SPO11-2;

oenmka SDS, mpencrasnennoro B SEQ ID NO: 20, Genka, UMEOLIEro Mo MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WIEHTUYHOCTh MOCenoBaTeNibHOCTH ¢ Oenkom SDS, unm Oenka, uMerOLIEro Mo
menbiiei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
monooue mocjaenoBaTeaIbHOCTH ¢ Oenkom SDS;

6enmka CRCI1, npencrasnenHoro B SEQ ID NO: 21, Genka, UMEIOIIEro Mo MEHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% uOEeHTHYHOCTh mocienoBareabHocTH ¢ OeakoM CRC1, wau Oenka, MMEHOIIEro IO

MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
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nonobue nociaenosareabHOCTH ¢ Oekom CRCI;

6enka P31 npencrasnennoro 8 SEQ ID NO: 22, Genka, HMEIOIIEro 1o MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wun
98% MHAEHTHYHOCTb MOCJENOBaTeabHOCTH ¢ Oenmxom P319°™' umm Genka, mmeromero 1o
menbLieit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
noo6He MocIenoBaTeNbHOCTH ¢ Hekom P31,

oenka MTOPVIB, mnpencrasnennoro B SEQ ID NO: 23, Oenka, MMEIOIIEro IO
MeHbLIel Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wnu 98% WMOEHTHYHOCTH mocienoBaTeabHocTH ¢ Oenkom MTOPVIB, unu Oenka,
uMeroiero 1o MeHbleit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umu 98% momobue nocienosarearHocT ¢ Oeikom MTOPVIB;

6enmxka DFO, npencrasnennoro B SEQ ID NO: 24, Oenka, UMEIOMEro MO MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% UOEHTUYHOCTh mocienoBareabHOCTH ¢ OenkoM DFO, uaum Oenka, HMEOIIETO I10
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocienosareabHoCcTH ¢ Oenkom DFO;

BTOpOI OEJIOK BOBJICYEH B KOHTPOJIb aAre3Ul MEXKAY CECTPUHCKHMMHU XPOMOCOMaM BO
BpeMsl Meio3a, M BTOpOH Oenok mpeacTaBiser coOol OenoK, BBIOPAHHBIA M3 TPYIIbL,
COCTOSILIEN U3:

6enxa RECS, npencrasienHoro B SEQ ID NO: 25, Genka, UMerOIero no MeHbuen
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WIEHTHYHOCTh mnocienoBareabHocT ¢ OenxkomM RECS8, wnu Oenka, MMEOLIErO IO
MeHbLuell Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocaenoBareabHOCTH ¢ Oekom RECS;

TpeTuii OEJIOK BOBJIEYEH BO BTOPOE ACJEHHE MeHo3a, M TPETHH OeJNIOK MpPeACTaBisieT
coboii 6eJ1oK, BEIOpaHHBIM U3 TPYIIIbI, COCTOALICH U3

6enmka OSD1, npencrasinenHoro B SEQ ID NO: 26, Oenka, UMEIOIIEro Mo MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WOEHTHUYHOCTh IMOCcaenoBaTeabHoCcTH ¢ OeakoM OSDI1, unu Oenaka, MMEHOIIEro IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonodue nocinenosareabHoCcTH ¢ Oenkom OSDI;

6enka TAM, mpencrasinennoro B SEQ ID NO: 27, Genka, UMEIOIIEro Mo MEHbIIEH

Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wun
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98% WIOEHTUYHOCTh IMOCHenoBaTeIbHOCTH ¢ OenkoM TAM, wim Oenka, UMEIOIIEro IO
MmeHbInen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonobue nmocienoBaTeabHOCTH ¢ OekoMm TAM;

6enxa TDM1, npencrasiaennoro B SEQ ID NO: 28, Genka, HMEIOLIEro Mo MeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTUYHOCTh IOCienoBarebHOCTH ¢ Oenkom TDMI1, wim Oejika, MMEIOIIETO IO
MmeHbInen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonobue nocjaeaoBareabHOCTH ¢ Oekom TDMI .

Kpome Toro, BeKTOp W/WJIM peareHT AJisi Pa3BUTHS raMeT B CEMEeHa WJIU PAaCTEeHUS,
Cpeau MPOYero BKJIFOYAET BEKTOP W/WJIM PeareHT Uil MHAYKIHH Pa3BUTHS TaMeT B CeMEHa
WIA PACTEHUs] C HMCIIOJNIb30BAHUEM TEXHOJIOTHH T'€HHON MyTallMd W T€HHOW WHXKEHEePUH IS
Bo3neiicTBus Ha Oenok MTL, BOBI€UEHHBIH B pa3BUTHE raMeT WIIM 3apOAbIIEH Y pPaCTeHHH, U
oenok MTL mpencrasnsier codoii 6enok MTL, npencrasnenusiii B SEQ ID NO: 29, Genok,
uMeroLuii mo Menbine mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% umu 98% HAEHTHYHOCTD MochenoBareabHOCTH ¢ OenkoM MTL, unu Genok,
uMeroLuii mo Menbinei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wnu 98% nonodue nocaenoBarenbHOCTH ¢ OekoM MTL.

CornacHo ele OIHOMY AacCIeKTy HACTOSIIEro HM300peTeHHs] MPEeJIOKEHO pPaCTeHUE,
MOJIy4YE€HHOE IyTeM HCIOIb30BAHMS BBIIIEYKA3aHHOTO Habopa. Melo3 MOJIOBBIX KIIETOK
pacteHus TpanchopmMupyercsi B monoOue MHUTO3a, TaK YTO OH MOXKET MPOM3BOAMTH T'AMETHI,
T€HOTHUIT U XPOMOCOMHASsI TUIOUTHOCTb KOTOPBIX COOTBETCTBYET rHOpHIaM.

Kpome Toro, rameTsl pacTeHusi MOTYT ObITh TOABEPTHYTHI MHAYKIIUH IJIsl PA3BUTHUS B
pacTeHUs UM CEMEHa.

Kpome Toro, pacreHue mpencTaBiisieT COOOW TeHETHYECKUNW MYTAHT WM SIBJISIETCS
pacTeHueM, TIOJNYYEHHBIM TIOCPENCTBOM TI'E€HETHYECKOH WHXKEHEePUH, 5TO pacTeHue
UCTIOJIB3YIOT B TEXHOJIOTMU T€HHON MyTAallMH HJIA T€HETHYECKON MHKEHEPUU IJIST PETYJISILIH
OenKOB, BOBJICYEHHBIX B MEHO3 pPACTeHMH, IJIsI OCYLIECTBJIEHUs TpaHCPOopMaruu Meiosa
TOJIOBBIX KJIETOK B IMONOOME MHTO3a, 3TO PACTEHHE HCIOJB3YIOT B TEXHOJOTHH T€HHOU
MyTalll{ WJIA T€HETHYECKOW WHKEHEePUU ISl BJIMSHHS HA YETBEPThIi OEJIOK, BOBJICYCHHBIN B
pa3BUTHE TaMeT WJIM 3apONbIMEH pacTeHUN Tak, 4ToOBl WHAYLUPOBATh PAa3BUTHE T'aMeT B
CeMeHa WJTH PaCcTeHUs, Te OeJIKU BKJIFOUAIOT NePBbIi OeJIOK, BTOPOil OeNlok U TpeTuil 6eok, u
rae

nepBblii Oenok mpexacTaBisgeT coOON OENoK, BOBJIEUEHHBIH B 0Opa3OBaHUH pa3pbiBa
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neyxuenoueuHoit JIHK, u mepBbiii Oenok mnpeacraBiser coOoil Oenok, BBIOpaHHBIN U3
IPyNIbl, COCTOSIIEN U3:

oenmka PAIR1, mpencrasiaennoro B SEQ ID NO: 13, Genka, umMeromero no MeHbLIei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% MOEHTUYHOCTh IocienoBarenbHoCcTH ¢ OenkoM PAIR1, wnu Oejka, MMEHOLIETO IIO
Menbinei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocienopareabHoCcTU ¢ OekoMm PAIRT;

oenxa PAIR2, mpencrasiennoro B SEQ ID NO: 14, Genka, UMerOero no MeHbIuei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% UOEHTUYHOCTh ITOCJIENOBATENbHOCTU ¢ Oeiakom PAIR2, wnu Oenka, HUMEIOIIETO IO
menbInei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonodue nocienosareabHOCTH ¢ OenkoMm PAIR2;

oenmka PAIR3, mpencrasiaennoro B SEQ ID NO: 15, 6enka, uMeromero no MeHbInei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% WUOEHTUYHOCTh IOCienoBarebHOCTU ¢ Oeiakom PAIR3, wnu Oenka, HMMEIOIIETO IO
menbInen Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonodue nocnenopareabHOCTH ¢ OenkoMm PAIR3;

6enka PRD1, mpencrasnennoro B SEQ ID NO: 16, 6enka, uMeromero no MeHbLIei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% HIEHTHYHOCTh IOCIENOBaTENbHOCTH ¢ OenkomM PRDI1, unu Oenka, MMEMOIIEro IO
menbLei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonoOue nocjaenoBareabHOCTH ¢ Oeakom PRD1;

oenxka PRD2, npencrasiennoro B SEQ ID NO: 17, Genka, UMeOIIEro no MeHbLIek
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% WIEHTHYHOCTb IOCJIENOBAaTEILHOCTH ¢ OenxkomM PRD2, unu Oenka, MMEHOLIETO IO
menbInel mMepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonodue nociaenoBareabHOCTH ¢ Oenkom PRD2;

6enmka SPO11-1, npencrasnenHoro B SEQ ID NO: 18, 6enka, UMEOIIEro Mo MEeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% HOEHTUYHOCTh MOCJIenoBaTebHOCTH ¢ Oeaxkom SPO11-1, mum Oenka, UMEIOIIErO IO
menbInel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonodue nocnenoBareabHOCTH ¢ Oekom SPO11-1;

6enmka SPO11-2, npencrasnenHoro B SEQ ID NO: 19, 6enka, UMErOIIEro Mo MEeHbIIEH
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Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% HAEHTUYHOCTh MOCJIenoBaTebHOCTH ¢ Oenkom SPO11-2, unm Oenka, UMEIOIIErO I10
MeHbLIeH Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% um 98%
nofoOue nocjenoBareabHOCTH ¢ Oekom SPO11-2;

Oenka SDS, mpencrasnensnoro B SEQ ID NO: 20, Genka, UMEIOIIEro Mo MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WIEHTUYHOCTh MOCIENOBaTENbHOCTH ¢ Oenkom SDS, wnm Oenka, HUMEOLIEro IO
MeHbLIe Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
moxo0ue MmocjienoBaTeaIbHOCTH ¢ Oenkom SDS;

6enmxka CRCI1, mpencrasnenHoro B SEQ ID NO: 21, Oenka, UMEOIIEro Mo MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% uOEeHTHYHOCTh mocienoBareabHocTH ¢ OeakoM CRC1, wnu Oenka, MMEHOIIErO IO
MeHbLIe Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocienosareabHOCTH ¢ Oenkom CRCI;

6enka P31°°™ npencrasnennoro 8 SEQ ID NO: 22, Genka, HMEIOIIEro 1o MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wun

lcomet

98% WOEHTUYHOCTb MOCJIENOBATEIbHOCTH ¢ Oeynkom P3 unu Oejika, UMEIOIIEro II0

MeHbLIe Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%

2

comet,
=

nogobue nocienoBareabHOCTH ¢ Oenkom P3

b6enka MTOPVIB, mnpencrasnennoro B SEQ ID NO: 23, Genka, MMEKOLIEro IO
menbLieit Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wnu 98% WAOEHTHYHOCTH MocienoBaTeabHocT ¢ Oeiakom MTOPVIB, unu Oenka,
uMeroLero 1o MeHbleit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umu 98% momobue nocnenosareasHocT ¢ Oeikom MTOPVIB;

oenxa DFO, npencrasnennoro B SEQ ID NO: 24, Oenka, UMEIOMIEr0 MO MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% UOEHTUYHOCTh mocienoBareabHOCTH ¢ OenkoM DFO, uau Oenka, HMEIOIIETO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocienosareabHoCcTH ¢ Oenkom DFO;

BTOpOi O€JIOK BOBJIEYEH B KOHTPOJIb aATe3UH MEXKAY CECTPHHCKUMHE XPOMOCOMAaMH BO
BpeMsl Meio3a, M BTOpOH Oenok mpeacraBisier coOol OenoK, BBIOPAHHBIA W3 TPYIIIbL,
COCTOSILIIEN U3:

6enmka RECS, mpencrasinennoro B SEQ ID NO: 25, Genka, UMer0mero no MeHbluei
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Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu
98% WOEHTHYHOCTh mocienoBareabHoCTH ¢ Oenkom RECS8, mnm Oenka, MMEROILIEro IO
MeHbLIeH Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% um 98%
nonobue nociaenosareabHocTH ¢ Oeakom RECS;

TpeTHil OesoK BOBJIEUEH BO BTOPOE JEJICHHE Meio03a, M TPEeTHH OeNoK MpeacTaBisier
co00it OeNoK, BEIOPAHHBIIN M3 TPYIIIbI, COCTOSIIEH U3:

oenka OSD1, npencrasiaenHoro B SEQ ID NO: 26, Oenka, UMEIOIIEro MO MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WOEHTHUYHOCThL IMOCJIenoBaTeabHOCTH ¢ OeakoM OSDI1, unu Oenaka, MMEIOIIEro II0
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonodue nocnenosareabHocTH ¢ Oenkom OSDI;

oenmka TAM, mpencrasinennoro B SEQ ID NO: 27, Genka, UMEOIIEro Mo MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% WAEHTUYHOCTh IOCAENOBATENLHOCTH ¢ OenkoM TAM, muu Oenka, HUMEIOIIETO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nogobue nocienosarenibHOCTH ¢ OenkoM TAM; Genka TDM1, npencrasnennoro B SEQ ID
NO: 28, 6enka, umerorero o MeHbimen mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% wunu 98% HUAEHTUYHOCTH MOCIENOBATEIHPHOCTH C OEIKOM
TDM1, unu Genka, umeromero no Menbiieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95% uau 98% nomobue nocienoBarenbHocTH ¢ 6ekom TDM1;

6enxa TDM1, npencrasiaennoro B SEQ ID NO: 28, Genka, UMEIOLIEro Mo MeHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WOEHTUYHOCTh IOCenOBaTebHOCTH ¢ OenkoM TDMI1, wnm Oejika, MMEIOIIETO IO
MeHbLIe Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonodue nocaenopareabHOCTH ¢ Oekom TDMI,;

YeTBEePThIN OEJIOK MPEACTABIISIET COOOM OeNIOK, BLIOPAHHBIN U3 TPYIIIbI, COCTOSIIEH U3:

6enmka MTL, npencrasnennoro B SEQ ID NO: 29, Gejka, UMeOIEro Mo MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% WAEHTUYHOCTh IMOCIeNOBaTeabHOCTH ¢ OeiakomM MTL, unu Oenka, HUMEIOIIETO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nofobue nocaenosareabHocTH ¢ 6emkom MTL.

ComacHo emie OOHOMY AaCHEKTy HACTOSIILIEro H300peTeHus], MPeIJIoKEeH Crocod

nonaepkaHus rereposuca pacreHuit. Crmoco® Bkimrouaer cienyromume cramuu: S,



15
TpaHchopManys MeHo3a MONOBBIX KJIETOK rHOpHaa B mopo0ue MUTO3a B TEUEHUE MOKOJIEHHS
F1 Tax, 4To0BI MONY4YUTH IUIUIOMIHBIE KEHCKUE raMeTsl nmokosneHus F1 ¢ ucnonp3oBaHneM
MEeTO/a PeaKTUPOBAHUS T'€HOB; U S2, OKa3aHUe BO3/IEHCTBUS U BOBJIEUEHUE B PA3BUTHE FAMET
WTH 3apOABIIIEH PacTeHUi, YToObl MHIYLUPOBATh PA3BUTHE TUILIOUIHBIX JKEHCKHUX I'aMeT B
CEMEHA C UCIOJb30BAHHEM TEXHOJOTMU I'€HHOM MyTallMd M F€HeTUYeCKON HHXKEHEepPHUH, IIe
MOZBEPraeMbIM BO3AEUCTBHIO OesKoM siByisieTcst Oemok MTL.

Kpome Toro, S1 BKJIOYAaeT MNpeNOCTaBICHHWE THOPHIHBIX CEeMsiH MokoyieHus: F1,
TpaHCHOpPMALIMIO Mei03a 3apOIBIIIEBbIX KJIETOK TMOpuaa B momoOue MHUTO3a Tak, 4TOObI
NOJIyYUTh TUILUIOMIHBIE JKEHCKUE TrameTbl MokoJieHuss F1 ¢ HCrmoiap30BaHUEM MeTona
PEIaKTHPOBAHUS TEHOB.

Kpome Toro, S1 BkIOYaeT penakTUPOBAHUE POAMTENEH THUOPUAHBIX CEMSH C
UCTIOJIb30BAHMEM METONAa PENAaKTUPOBAHUS T€HOB C IMOJYYEHHEM pACTeHUH, HMEIOIINX
OTPENaKTHPOBAHHBIE T€HBI, BCE M3 KOTOPBIX SIBIISIOTCS T€TEPO3HUTOTHBIMH MYTaHTAMH, U C
NOCJIEAYIOLUINM  TOJIyY€HHEeM THMOPHOHBIX CeMSH TIOCPEACTBOM  MEKPOIUTENbCKON
ruOpuAN3anNY, CKPUHUHT THOPUAHBIX CEMsIH, MMEIOLINX MHOXECTBO OTPENaKTHPOBAHHBIX
I'€HOB, BCE M3 KOTOPBIX SBJIAIOTCS TOMO3HIOTHBIMH MYTAHTAaMH y OOOHMX POAUTENEH, Tak
9TOOBI MOJYYHUTh JUTUIOHIHBIEC )KEHCKHE rameThl mokoseHus F1, rne Meiio3 moIoBbIX KIETOK
TpaHc(hOpMHUPOBaH B NOA0OHUE MUTO3A.

Kpowme toro, S1 Bkmouaer HokayT reHoB RECS, OSDI n PAIRI nnst ocyIuecTBIeHUs
TpaHcopManuu Melo3a MOJNIOBBIX KJIETOK B IMOAOOME MHUTO3a IMOCPENCTBOM HCIOJNb30BAHUS
MEeTO/Ia PeaKTUPOBAHUS T'€HOB.

Kpome Toro, S2 BKJIOYaeT ONBUICHHE IUIUIOMIHBIX JKEHCKHUX TaMeT IbUIbLOH
TarUIOMHAYKTOpA JUTSl MHAYLMPOBAHUS PA3BUTHUS TUIUIOMIHBIX JKEHCKUX raMeT B CEMEHa.

Kpome Toro, S2 Bxmouaer HOkayT reHoB M7 ¢ TOMy4deHHEM MbLUIbIIbI
TaIUIONHIYKTOPA C UCTIOIBb30BAHUEM METONA PENAKTHPOBAHHS TEHOB.

Kpome Toro, S2 BKJIIOYAeT HCHONBb30BAHHE MbUIBLI TAIUIOMHIYKTOPA OT APYIHX
pacTeHuii Al MHAYLUPOBAHMS Pa3BUTHS UILIOUIHBIX KEHCKUX FAMET B CEMEHa.

Kpome Toro, omHOBpeMeHHbINH HOKayT reHoB RECS, OSD1, PAIRI n MTL 3a Bpems
nokosenus F1.

Kpowme Toro, pacteHne BKIFOYAET PHC, KYKYPY3Y, COPTo, MPOCO, STYMEHb U MIICHHULLY.

IIpy HUCTONMB30BAHMN TEXHHYECKOTO PEIIEeHHUs] HACTOSINEro H300peTeHHs, THOpHIbI
MOTYT TPOU3BOIUTH KJIOHMPOBAaHHBIE CEMEHA, T€HOTUIBI M XPOMOCOMHAsl IJIOWAHOCTB

KOTOPBIX IMOJHOCTBIO COOTBETCTBYET HUX CO6CTB€HHI:;IM, TaK 4YTO FI/I6pI/I}_IbI MOKHO
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UCIIOJIB30BATh B TEUCHUC MAJIUTCIBHOIO BPEMCHHU, W TaKHUEC HpO6.]'IeMbI, KaKk TpyAHOCTb
MG)KpOI[HTBJ'IbCKOﬁ FI/I6pI/II[I/ISaI_II/II/I Hn3-3a HCCOBIIAJAOIICTO NBECTCHUA U T. 4., HU3KasA CEMCHHasA
MNPOAYKTUBHOCTbL U BbBICOKAasi CTOUMOCTb FI/I6pI/II[OB U THO., MOIYT OBITh peUI€Hbl MpUu
HCTIOJIb30BAHUU I'€TEPO3HCA.

KpaTkoe onucanue rpadgpuyeckux MATePHAJIOB

[Tpunaraemble rpaduueckue MaTepUasbl, KOTOPbIE SIBISIOTCS YacTbIO HACTOSILIEH
3asiBKH, TMPEICTABJCHBI JIJIsl JOMOJHUTENPHOTO TOHUMAHHUSI HACTOSIIEro HW300peTeHwsl,
WUTIOCTPATUBHBIC BOIUIOLICHHUS HACTOSINErO M300pETeHHs U UX ONHCAHUE MPEeIHA3HAYSHBI
il OOBSICHEHHsI HACTOSIIErO M300peTeHUs M He NMpeaHAa3HA4YeHbI IJIl €ro orpaHuueHus. B
rpaUIeCcKuX Marepuaax:

Ha ®ur 1A mnokazaHo cxemMarudyeckoe H300pakeHue crocoda TpexIIMHEHHON
T'HOPUIAHON CENEeKINU U3 MPEALIECTBYIOIIETrO YPOBHS TEXHUKH.

Ha ®ur 1b mnoka3aHo cxeMarHyeckoe W300paskeHue Ccrocoda IBYXJIMHEHHON
THOPUIAHON CENeKINU U3 TPENLIECTBYIOIETO YPOBHS TEXHUKHY,

Ha ®ur. 2 u 3 nokaszaHbl cxemaTHueckue n3o0paskeHust nopnepkanus reHoruna F1
MIOKOJIEHHSI TIO HACTOALIIEMY U300PETEHHUIO;

Ha ®ur 4A mnokazaHbl pe3yJabTarbl TeCTa IUIOMIAHOCTH KieTOK mokonenus Fl
pacrenus Chunyou 84 B IIpumepe 1; u

Ha ®ur 4b mnokasaHbl pe3yabTarbl TeCTa IUIOMAHOCTH KJIETOK pacTeHUH C
¢uxcupoBanHbIM rereposrcoM B [Ipumepe 1,

Ha @ur 5 mnokasaHbl pe3yabTarbl IOJHOTO CEKBEHUPOBAHUS TI'€HOB MYKCKOTO
ponutenss C84, sxenckoro poaurtenast 16A, rubpuna Chunyou84 (CY84) pacrenmii ¢
(PUKCHPOBAHHBIM T'€HOTHUIIOM M XPOMOCOMHOH IIIOMAHOCTHIO B [Ipumepe 1.

TloapoOHOe onHcaAHHuEe BOILJIOIIEHH

Crnenyer ormeruth, uTO I[IpuMmepnl, MpeACTaBieHHbIE B HACTOSLICH 3asiBKe, U
npusHaku u3 [IpumMepoB MOryT ObITh OOBEIMHEHBI IPYT ¢ APyroM Oe3 mpoTuBopeuns. Hinke
HacTosilee n300peTeHne OyaeT monpoOHO OMHMCAHO CO CChUTKOH Ha rpaduvyecKre MaTepHalibl
Y BO B3aUMOCBs3H ¢ [Ipumepamu.

TepmuHONOrHSA, UCTIONB3yeMasi B HACTOSILIEM PACKPBITHH, OOBSICHAETCS CIEIYIOLINM
obpazom:

I'eTepo3rCc OTHOCUTCS K SIBJICHHIO, KOTAa MEpPBOE MOKOJIEHHE T'MOpHaa MpeBOCXOMUT
ponuTess ¢ TOUKU 3pPEHHUs] pa3Mepa Teja, CKOPOCTH POCTa, TUIOAOBUTOCTH U XapaKTEPUCTHK

peaKLy Ha OKPY>KAIOIIYIO CPeny.
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Meiio3 OTHOCHTCS K TaKkOMy THITy JEJIEHHs], KOrga 3apoibllieBasi KJIETKa AEIUTCH,
XpoMOcOoMa NyOJIMpYeTcsi TOJNBKO OOWUH pas, a KIEeTKa AEIUTCS IBaKAbl B HEMPEPHIBHOM
peskrMe. ITo 0cOOBIH CrIOCOO COKpAIeHUs YUCIa XPOMOCOM BIBOE.

Muto3, TakXe W3BECTHBIH Kak HempsMoe [eseHne, OOHapyXeH Yy pacTeHHUH
uccienosarenem E. Strasburger (1880). On xapakTepusyercsi IOSBICHHEM BEpPETEH H
XPOMOCOM BO BpeMs JEJIEHUs] KJIETKH, TaK YTO JOYEPHUE XPOMOCOMBI, KOTOpbIe ObLIH
peruMpoBaHbl B (hasze S, paBHOMEPHO PACTPENeSIFOTCS B OYEpHIE KIETKH, TaKoH Crocod
neneHust OObIYHO HAONFOMAETCs Y BBICIIMX PACTEHHH M KUBOTHBIX (JKHBOTHBIE M BBICIIHE
pacTeHus).

[TnouaHOCTh (YKCIIO) XPOMOCOM OTHOCHTCSI K YHCIY XPOMOCOM HJIM T€HOMOB,
COmEep KALIMXCS B KJIETKE, HANpuUMep TalUIOMHOE OKpALIMBAHHE U  TMOJHUILUIOUIHOE
OKpalIHBaHHe.

JIMTUIONIHbBIE YKEHCKHME TaMEeThl: TAMEThl OTHOCSATCS] K T€HOOIacTaM, MPOAYLHUPYEMbIM
PenpOAYKTHBHOM CUCTEMOH BO BPeMsi MOJIOBOTO Pa3MHOMEHHsI B OPraHU3MaX, Ha3bIBAEMbIM
MOJIOBBIMU  KJIETKAMH. [ amMeTbl BKJIFOUAIOT MY’KCKHE TraMeTbl W JKEHCKHE TraMeThbl, Kak
NpaBIJIO, KOTOa MOJIOBasi KJETKa IENUTCS, XpOMOcOoMa AyOJHpyeTcss TOJMbKO OOMH pas, a
KJIeTKa JEJUTCS IBAKAbl HEMPEPbIBHO, W YUCJIO XPOMOCOM yMeHbnaetcsi BaBoe. OmHako,
€CNIM YHCJIO XPOMOCOM HE YMEHBINAeTCs BABOE MPH OOPa3OBAHUM JKEHCKHX TaMeT, HO
COOTBETCTBYET KOJIMUECTBY B XPOMOCOMHOM HabOpe B COMAaTHUYECKOH KJIETKE 3TOr0 BHUAA, TO
5TO HA3bIBACTCS AUTIOUAHBIMH KEHCKHMU TaMETaAMU.

Iaruonn: OcoOb min KieTka, y KOTOPOH YUCIO B COMAaTHYeCKOM HabOpe XpOMOCOM
PaBHO YHCITy B TAMETHYECKOM HA0Ope XPOMOCOM 3TOTO BHIA.

ITapTeHoreHes, Tak:ke U3BECTHBIN KaK ayTOT€He3, OTHOCUTCS K SINLIEKJIETKaM, KOTOPbIE
MOTYT Pa3BUBAaTbCSl B HOPMAJIbHBIE HOBbIE 0COOU 0€3 OIIOIOTBOPEHHSI.

B HacrosiieM u300peTeHUH THOPUABI OTHOCSTCS K PACTEHUsIM WM CeMEHaM,
T€HOTHUIBl KOTOPBIX TETEPO3UIOTHBIE M IMOTOMKH WX TIOJIOBOIO Pa3MHOXKEHHs OymyT
I€HETUYECKH Pa3[e/ieHbI.

B cOOTBETCTBUM C TUMUYHBIM BOIUIOLIEHHEM HACTOSILIEr0 W300peTeHHs MpenioKeH
croco0 HCIoNMb30BaHus rereposuca pacreHuil. Criocod BKIIOWaeT ciedyrouiue craguu: Sl,
TpaHcopMaLus Melio3a MOJIOBBIX KJIETOK TMOPHIOB B MOA00HE MUTO3a C TIONTYYSHUEM TaMeT,
T€HOTHIT ¥ IJIOMTHOCTh XPOMOCOM KOTOPBIX COOTBETCTBYET TMOpHIAM, ¢ HCIOJIb30BAaHHEM
TEXHOJIOTHM T€HHBIX MYyTallMii WM TeHHOW WH)KeHepuu, U S2, OKa3aHWe BJUSHUE W

BOBJICUCHUE B PAa3BUTUC IraMET UJIH 3apo;:[blmei/'1 paCTeHI/Iﬁ nyTeM HUCIOJIb30OBAHUSA TEXHOJOIUU
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T€HHBIX MyTalUil U TeHHON WHXEHEPUH, Ie MOABEPraeéMbIM BO3AECHCTBUIO OEJIKOM SIBJISETCS
6enoxk MTL.

Ilpu 5TOM reHHble MyTalMM BKJIIOYAIOT CJIy4YalHbIA MyTareHe3 W HaIpaBiEHHBIN
MyTareHe3; CJIy4alHbIi MyTareHe3 BKJIIOUYAET XUMHUECKUH MyTareHes, (U3MYECKHil
MyTareHe3 W OWOJOrMYeCKHH MyTareHe3; HalpaBJICHHBII MyTareHe3 BKJIOYAeT MeETON
PEeNaKTUPOBAHUS T€HOB, MPEANOYTUTEIBHO METOJ PENAKTUPOBAHUS I'€HOB BKJIIOYAET METOA
penaxkTrpoBanusi reHoB ¢ momourbio cucteMbl CRISPR/Cas, MeTon penakTupoBaHHs T€HOB C
nomotnbio cucreMbl CRISPR/Cpfl, meTon pemakTHpOBaHHS TE€HOB C TOMOIIBI) CHUCTEMbI
TALEN, meTtox pemakTUpPOBaHUSI T€HOB C IMOMOIIBI0 CAMOHABOISIIEHCS 3HIAOHYKJIEA3bl H
METON PEAAKTUPOBAHUSA F€HOB ¢ NMOMOIIBI0 ZFN; TeXHOJIOrHUsl TeHHOW UHKEHEPUHU BKJIFOUAET
TPAHCTEHHBIA CMOCO0 ISl WHAYLUUPOBAHUS CHEU(PUISCKON SKCIPECCHH, SKTOMMYECKOM
SKCIIPECCUU WU CalJIEHCUHIa I'€HOB.

B yacTHOCTH, IIMPOKO HCIIONB3yEeMbIe METOAbI (PU3NIECKOTO MyTareHe3a BKIIOYAIOT
u3nyueHue (ynbTpaduoNeTOBOE HW3NYYEHHE, PEHTT€HOBCKOE U3Jy4eHHUE, Y-U3IyYeHHE,
HEUTPOHHOE M3JNy4YEHHUE), Ja3epHble MUKPOMIYYKH, HOHHbIE JIYYH, MUKPOBOJHBI, YIBTPA3BYK,
Teruio U T A OOBMHO UCHONB3yeMble METONbl XHUMHYECKOTO MYTareHe3a BKIIIOYAIOT
UMMEpPCHUOHHBI METOJl, METOA Ma3Ka, KalleJbHbI METON, MHBEKLHUOHHBIA METOZA, METO.
HaHeCeHUs U MeTox (pymuranuy. XUMHYECKHE MYTareHbl BKIFOUAOT: JKWJIUPYIOLUIUI areHT,
aHaJIOT OCHOBAHUS, XJIOPUA JIUTUS, HUTPO3OCOEANHEHNE, a3U]], AHTHOMOTHUK, THAPOKCUIIAMUH,
akpuauH, audtuicynsdar (DFS), 5-6pomypaunn (5-BU), azoructeiii unput (Nm), N-meTui-
N’-nurpo-N-Hurposzoryanumud (NTG) u ta. Merogsl OHOIOrMYECKOrOo MyTareHesa
BKJIIOYAIOT ~ MyTareHe3 B  KOCMHYECKHX  YCJIOBHUSX,  MyTareHe3  IaTOT€HHbIMU
MHUKpPOOpPraHU3MaMU, MyTareHe3 TKaHEBOW KyJIBTYPOM M TPAHCTE€HHBIN MyTareHes.

IMpumepom Takoro momxoma moxker siBysATbess TILLING (Targeting Induced Local
Lesions IN Genomes), onncannbiii McCallum et al., Plant Physiology, 2000, 123, 439-442).
HampaBneHHbIiI MyTareHes OCYLIECTBISETCS C HCIOJIb30BAHHEM CTaHIAPTHBIX METOJOB,
KOTOpbIE M3BECTHBI B JAaHHOW OOJNACTH TEXHUKH H HUCIOJb3yeT TOMOJIOTUYHYIO
PEKOMOWMHALIMIO, MPENNOYTUTENILHO B KOMOMHAIIMN ¢ Hykjea3amu, Takumu kak TALEN wmu
CRISPR.

CornacHO THNMUYHOMY BOIUIOLICHUIO HACTOSIILEr0 M300pPETEeHHUs, CIOCO0 BKIFOUYAET
cnenyromue craguu. S1, TpaHcopmais MeHo3a IMOJIOBBIX KJIETOK THOPUAOB B TOmOOHE
MHUTO3a C MOJy4Y€HUEM raMeT, FeHOTHI U XPOMOCOMHAs! IJIOMTHOCTb KOTOPBIX COOTBETCTBYET

FI/I6pI/II[aM, NMoCpeaACTBOM HUCIIOJIB30BaHUS TEXHOJOINMU TI'€HHBIX MYTaI_II/Iﬁ WIH TEHHOM
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WUH)KEHEPUU; U S2, UHAYKIUS pa3BUTHsI FaMeT B CEMEHA WM PaCTEHUSI.

IIpn mpuMeHEeHHH TEXHUYECKOrO pEIIeHUs] MO HACTOALIEMY H300pETeHMI0 THOpHIBI
MOTYT HNPOU3BOAUTHL KJIOHUPOBAHHBIE CEMEHA WJIM PACTEHUs], T€HOTUIBI U XPOMOCOMHasi
IUIOUTHOCTh KOTOPBIX MOJHOCTBIO COOTBETCTBYIOT MX COOCTBEHHBIM, TaK YTO 3TH THOPUABI
MOKHO HCIIOJIb30BaTh B TEUEHUE JIUTEIBLHOTO BPEMEHHU, U IIPU UCIOJIb30BAHUM I'eTepO3Uca
MOTYT OBITh pEeLIeHbI TAKHE IPOOJIEMBI, KaK TPYAHOCTb MEKPOAUTENBCKON THOPHIN3ANN U3~
3a HECOBINAJAIOLIEr0o LBETEHMs U T JA., HHU3Kasg CEMEHHas MPOAYKTHUBHOCTb, BBICOKas
CTOMMOCTb THOPUJIOB H T. 11.

CommacHO THUNMYHOMY BOIUIOLICHUIO HAcTosmero wu3obperenus, S| BKIrO4aeT
NPENOCTaBlIeHHe THOPUIHBIX CEMsH, TPaHC(HOPMAIMIO MeHO03a MOJIOBBIX KJIETOK TMOPUIOB B
nopoOue MUTO3a C TOJNYyYEeHHEM TaMeT, T€HOTHUN W XPOMOCOMHAsl IUIOMIHOCTb KOTOPBIX
COOTBETCTBYET rHOpHIAM, TIOCPEICTBOM HCIIOJIb30BAHMS TEXHOJOTUH T'€HHBIX MyTAlMH HIIH
reHHOH WH)keHepuu. Hampumep, KOHKpPETHBIN mpouecc MOoXeT ObITh TakuM: S1 BKIIFOUaeT
NpenoCcTaBleHne ceMsiH rudpunoB nokoneHus F1, Tpancdopmarniro Meiio3a monoBbIX KIETOK
B Mopo0ne MHTO3a C TMOJYYEHHEM AWIUIOMAHBIX ramer nokoneHus F1 ¢ mcrnonp3oBannem
TEXHOJIOTMM Te€HHOW wWHXeHepuHu. KOHKpeTHBIi mpomecc MOXeT OBITh  TaKUM:
NpPENOCTaBleHHe CeMsSH T'HMOpunoB mnokosneHust F1, pemakTupoBaHue KIIIOYEBBIX T'€HOB,
BOBJICUEHHBIX B MEHO3, IyTEM BBEACHUS CUCTEMbl PEIAKTHUPOBAHUS I'€HOB C IOJYYE€HHUEM
pacteHul mnokosieHuss F1 ¢ OTpenakTUpOBaHHBIMU TI'€HaMH, >KEHCKHE IaMeTbl pPaCTEHUU
nokoneHust F1 ¢ OTpemakTMpOBaHHBIMU TI€HAMHU SIBJSIFOTCS AWIUIOMJHBIMU TaMeETaMH,
NPENNOYTUTEIbHO KIIFOUEeBbIE T'€HbI, BOBJICUEHHbIE B MEHO3, MPEACTABIAIOT COO0H TpH reHa
RECS, OSD1 v PAIRI.

CornacHO TUNMYHOMY BOIUIOLICHHIO HACTOsIIero uszoOperenusi, S| BKIrOYaeT
pPEOaKTHPOBAHUE POOUTEIBCKUX CEMSH TMOpUAa C HMCIOJIb30BAHHEM TEXHOJOTHH Te€HHBIX
MyTaliii WM TE€HHOW WHXXKEHEPUH, C TNOCIEOYIOINM TIOJNyYeHHEeM THOPUIHBIX CEeMsH
NIOCPEICTBOM MEXPOIUTEIBCKON rHOPHIN3ALNH, C TTIONyYeHHEeM THOPUIHBIX TAMET, IIe MeH03
NOJIOBBIX KJIETOK TpaHC(hOPMHPOBaH B monodue muro3a. Hampumep, KOHKPETHBIN MpoLEce
MOXXeT ObIThb TakuM: S1 BKIIOYAET pPEAAKTUPOBAHHE pPOAUTENEH TUOPUIHBIX CEMSH C
UCIIOJIb30BAHUEM TEXHOJOTUU TE€HHOM HWHXXEHEPUHM C MOJIy4YeHUEM pACTEeHUN, HMMEHOLINX
KJIIOYEBbIE TE€HBbI, BOBJICYCHHBICE B MEHO3, BCE M3 KOTOPBIX SBJSIOTCS TE€TEPO3UTOTHBIMU
MyTaHTaM{, M 3aTeéM I[IOJlydeHHe THOPUAHBIX CEMSH ITOCPEICTBOM MEKPOIUTENBCKON
rubpuan3zannu, oTO0p TMOPUAHBIX CEMSIH, IMEIOLINX KIIFOUEBbIE T€HbI, BOBJIEUEHHbIE B MEHO3,

BCC M3 KOTOPbIX SHABJSAKOTCA TOMO3UIOTHBIMU MYTAaHTaMH, C TIOJYYCHUEM OUILNTIOUMIHBIX
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JKEHCKUX ramer mokoyieHusi F1, rme meiio3 monoBbIX KJIETOK TpaHC(HOpMHpPOBaH B momoOue
muTo3a. KOHKpeTHbI mporecc MOXKeT OBITh TaKUM: MOJYy4YEHHE MYKCKOTO POAUTENS |
JKEHCKOTO POAUTENSE THOPUIHBIX CEMSIH COOTBETCTBEHHO, PEAAKTUPOBAHME BBIIIEYKA3aHHbIX
TpeX KJIIOUEBBIX I'€HOB, BOBJIEUEHHBIX B MEHO3, MyTeM BBEIEHHs CHUCTEMbI PElaKTUPOBAHUS
I€HOB, TakuM OOpa3oM, C TIONYYeHHEM pOOUTENbCKUX pACTeHUH, y KOTOPBIX BCE
BBILIIEYKA3aHHbIE TPH OTPEAAKTUPOBAHHBIX '€HA HAXOAATCS B I€TEPO3UTOTHOM COCTOSIHUH, C
NOCJIEAYIOUIeH THOpUaN3aiel IByX POOUTENCH, MPUYeM MOJyYeHHbIe CeMeHa OynyT UMETh
pa3Hble T€HOTHITBI, U BHIOOP M3 HUX CEMSIH, Y KOTOPBIX BBILIECYIOMSIHYTbIE TPU T'€Ha SIBJISFOTCSI
TOMO3UTOTHBIMH MYyTalUsIMU. Takue pacTeHHs SIBISAIOTCS ceMeHamu rokoneHust F1, koropsie
NPEATIONAraeTCsl TONYYUTh B HACTOSIIEM H300PETEHNH, a JKEHCKUE TaMEThl CEMSTH ITOKOJICHUSI
F1 sBJSIIOTCS] QUIJIOUTHBIME JKEHCKUMH T'aAMETaMH.

CormacHO THUNMYHOMY BOIUIOIICHHIO HAacTosIiero uszobperenusi, S| BKIrO4aeT
penakTHpoBaHHEe OEJKOB, BOBJIGUEHHBIX B MEHO3 pAaCTeHUH, Ml OCYINECTBICHHUS
TpaHchopManuy Meio3a MOJIOBBIX KJIETOK B MONOOME MHTO3a, MOCPEACTBOM HCIIONIb30BAHUS
TEXHOJIOTHH Fe€HHBIX MyTaLi MM T'eHHON HHXKEHEPHH, Te OIIKH BKIIFOUAIOT MEPBBIN OETIOK,
BTOPOI OEJIOK U TPETHil OEJIOK, U3 KOTOPBIX,

nepBblii Oenok mpexncTaBisgeT coOOH OENoK, BOBJIEUEHHBIH B OOpa3OBaHUH pa3pbiBa
nByxuenoueuHot JIHK, u mepBbiii Oenok mnpeacraBiser coOoii Oenok, BBIOpaHHBIN U3
IPYMNIbI, COCTOSIIEN U3:

6enxa PAIR1, npencrasnennoro B SEQ ID NO:13
(MKLKMNKACDIASISVLPPRRTGGSSGASASGSVAVAVASQPRSQPLS
QSQQSFSQGASASLLHSQSQFSQVSLDDNLLTLLPSPTRDQRFGLHDDSSKRMSSLPAS
SASCAREESQLQLAKLPSNPVHRWNPSIADTRSGQVTNEDVERKFQHLASSVHKMG
MVVDSVQSDVMQLNRAMKEASLDSGSIRQKIAVLESSLQQILKGQDDLKALFGSSTK
HNPDQTSVLNSLGSKLNEISSTLATLQTQMQARQLQGDQTTVLNSNASKSNEISSTLA
TLQTQMQADIRQLRCDVFRVFTKEMEGVVRAIRSVNSRPAAMQMMADQSYQVPVS
NGWTQINQTPVAAGRSPMNRAPVAAGRSRMNQLPETKVLSAHLVYPAKVTDLKPKV
EQGKVKAAPQKPFASSYYRVAPKQEEVAIRKVNIQVPAKKAPVSIIIESDDDSEGRASC
VILKTETGSKEWKVTKQGTEEGLEILRRARKRRRREMOQSIVLAS), Genka, nMeromiero
no menbLIei Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umu 98% UAEHTUYHOCTh NocaenoBareabHOCTU ¢ OenkoM PAIR1, niu Oeika, MMEIOLIEro
no menbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu

98% momobue nocnenosareabHOCTH ¢ Oenkom PAIR 1,
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6enka PAIR2, mpencrasinennoro B SEQ ID NO: 14
(MVMAQKTKEAEITEQDSLLLTRNLLRIATYNISYIRGLFPEK
YFNDKSVPALEMKIKKLMPMDTESRRLIDWMEKGVYDALQKKYLKTLLFCICEKEE
GPMIEEYAFSFSYPNTSGDEVAMNLSRTGSKKNSATFKSNAAEVTPDQMRSSACKMIR
TLVSLMRTLDQMPEERTILMKLLYYDDVTPEDYEPPFFKCCADNEAINIWNKNPLKM
EVGNVNSKHLVLALKVKSVLDPCDDNNVNSEDDNMSLDNESDQDNDFSDTEVRPSE
AERYIVAPNDGTCKGQNGTISEDDTQDPVHEEELTAQVREWICSRDTESLEVSDVLVN
FPDISMEMVEDIMERLLKDGLLSRAKKDSYSVNKIADPTTPHIKKEVIMQNVSPTEGT
KNSNGDLMYMKALYHALPMDYVSVGKLHGKLDGEASQNMVRKLIEKMVQDGY VK
NSANRRLGKAVIHSEVTNRKLLEIKKILEVDIAEQMAIDTNAEPGEPERKDHLSGHEM
RDGSTMGCLQSVGSDLTRTRELPEPQQNVSMQSGQEASTVDKDPSRTPTSVREASVC
SLESGVLGQKVRKSLAGAGGTQCSQDKRFRKASTVKEPILQYVKRQKSQVQVQVQ),
Oernka, nMmerotnero o Menblei Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95% unu 98% HAECHTUYHOCTh MOCIEAOBaTeNbHOCTH ¢ Oekom PAIR2,
i Oelika, UMeroIIero mo Menbineit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% unu 98% nogodue mocaenoBarebHOCTH ¢ Oeaxkom PAIR2;

6enka PAIR3, mpencrasiennoro 8 SEQ ID NO:15
(MEVELTNIQKATSSDYWSLASNQYPCGKFPKVSVGVTIPRTSSVSR
GRDAASTAAFEKNLSQGTDGRSRPPKMDNASLQVSPEAANHGGSAKEVPKPVPAKYV
SVSQPDDNAIEQTGTFSFGTRREQDSHLDQLDRPPLVSSQGKRQVESADKNKPNSEM
LRMKLWEILGGTSQNKEAVASPNPEDIETPCQPKSQIANGPSSGRQKVFTSPVPYNIKT
PAQFNSQTANKPSSDPIESDSDSPQVVEVRPITRSLGRKKEPTGSTHQDKSGSAKKPLS
THRSTPKQKILDNVFAFNDKCTPKTVGKSANGESGSLRNLRSLSRRAKVEPKKAHCS
DRISHKTTQDDMERKVPSKYIPSEKKGEKTNSFSSLSRTGKTAESCSRSPKRERRVNT
MANVGARKMQLSENLLVKTLNDGEHKLSSPQLTSFKSKGKCSSISPQQKENDNTHIPE
ASDRTAARNSFNSTPSPAANPSPVLRKYSWEHDENPAINGKSGQKDASPLADRFSDMP
DDFASPTFAANIKISPHRSKMLDDDLFSSKYPKGVNRSRSTSFTSDPESEPLDKMEKTN
ELPGSESPNSQEERQNRKQPHLSPLSPIESEGAQISIPSFRKGYKSHKWLSDVDSPDKSS
IEHLGRK SHLKEGRKGKRQLTSPTHFATSGTQETMSDKEPEKVPENYLTRAFDQLVVV
LGRFQTKIKSETRNKSSKILAATGENIRQHLEGVEGQMQADVDKLVNAGKSKRKRLES
TFEEQQEKLRILHEKFKEEVNQQLLGCKNSVEDFEAYHAELKGVADKQKASHKKLLQ
NAEKTVGAQLSDAETKIAEVQKRARKRMKGLKFVLKELIAETAE), Genka, UMero1iero
no MeHbIuent mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
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95% umu 98% UAEHTUYHOCTh NMOCIeNOBaTebHOCTH ¢ OeakoM PAIR3, niu Oeka, MMEIOIIEro
no menblieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% momobue nmocnenoBaTeabHOCTH ¢ Oenkom PAIR3;

6enxa PRD1, npencrasnensoro B SEQ ID NO:16
(MEMVLIMSFRVLLYHRLTAQTGPFKLHCLGILLNSTKDAATYIGDKQ
SLYLNLVNNLRLPSDEIRGEILFVLYKLSLLNATPWDDICDNDNVDLSAIGRSLLQFSLE
VLLKTQNDDVRLNCIALLLTLAKKGAFDILLLSDPSLINSAEAEDNVPLNDSLVILFAE
AVKGSLLSTNIEVQTGTLELIFHFLSSDANIFVLKTLIDQNVADY VFEVLRLSGMRNHL
LQSSNASQFLTKLLY VSGNNDPLVISSIKVLSILANSEERFKEKLATAVSTLLPVLHYVS
EIPFHPVQSQVLRLVCISIINCSGILSLSQEEQIACTLSAILRRHGNGELGMSSETFALVCS
MLVEILKLPSADDIQKLPSFIVEASKHAISLTFSHEYDCLFLIPHSLLLLKEALIFCLEGN
KDQILRKKSLEDSIIETCETYLLPWLESAIVDGNDEETLSGILQIFQIILSRASDNKSFKF
AEMLASSSWFSLSFGFMGLFPTDHVKSAVYLVISSIVDKVLGISYGETIRDACIYLPPDP
AELLYLLGQCSSEDFNLASCQCAILVILYVCSFYNERLAADNQILASVEQYILLNGAKF
PHEIPGSLMLTLLVHLYAFVRGISFRFGIPHSPEAEKTLFHAMTHKEWDLLLIRVHLIAL
KWLFQNEELMEPLSFHLLNFCKFFCEDRTVMLSSSTQLVDIQLIAELVYSGETCISSLLV
SLLSQMIKESAEDEVLSVVNVITEILVSFPCTSDQFVSCGIVDALGSIYLSLCSSRIKSVC
SLLIFNILHSASAMTFTCDDDAWLALTMKLLDCFNSSLAY TSSEQEWKILIGILCLILNH
SANKVLIEPAKAIILNNCLALLMDGIVQEACAKGPSLFQHNQETTFGELLILMLLLIFFS
VRSLQAILEASIDWQEFLQYSDDTESSSVLGIPCHDLCRLMHFGPSPVKLIASQCLLEL
LNRISDQRSCLNAELRCSAKYLKSMIAVTEGMVFDQDSRVAENCGACLTVILGWERF
GSREKAVIRESKW SRLILEEFAVALTAPGLTSK SFSNQQKIAANIALSLLQLSQVPDWLT
SLFSDSLISGIVANLSARNVTAEIVTLFSELMAKNYLNQEHIAGLHNLFQVCRRQAYEG
GGGSKAQPSEQKAAAARCADDVRALLFGMMLEQRACSRATVEMEQQRLLREIDSFF
FQESSLREQNSVK), Genka, umeromero no menbineii mepe 30%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu 98% WAEHTUIHOCTH
nocnenoBarenbHOCTH ¢ Oenkom PRD1, unu Genka, umeroero nmo menbineit mepe 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu 98% momobue
nocjenoBarebHOCTH ¢ Oenkom PRD1;

6enmka PRD2, mpencrasnenHoro 8 SEQ ID NO:17
(MAPPASRPPTPTPTPTANAAASSSRIESPSLRAALAMALIHYNRLP
SRAAAAAAPSPQALLNWKRKAKDRKREILRLREELKLLQDGARGEEMEPPVASCRC
HFFDGCGDLPPPTDGDAGEHW VDDVLRRRFVRLVRWKDKRRRLDRSLPTSSLMEYN
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TEDEVQQLSLSIDFLVELSDGLFAKREAGSSFTTFSHQAVDFILASLKNILSSEREKEIIE
EIINGLVARLMKRMCTTPENAGSVDCSDAQFSLQHLFRKLGNEEFVGQRIILAISQKIS
NVSEKLLLADPFDDGFPEMHSNMFIMIQLIEFLISDSFNNWLCRDHFDRKLFEEW VRSI
LKARKDLEVLDGRNGLYVVYIERVIGRLAREVAPAAHQGKLDLEVLSKLLY), Genka,
umero1ero 1o Menbieit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% umn 98% UAEHTUYHOCTH MOCIeNOBaTeIbHOCTH ¢ OekoM PRD2, uu Oenka,
UMeroLIero 1o MeHbleit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umu 98% momoOue nocienoBareabHOCTH ¢ Oekom PRD2;

oenka SPO11-1, npencrasnenHoro B SEQ ID NO:18
(MAGREKRRRVAALDGEERRRRQEEAATLLHRIRGLVRWV
VAEVAAGRSPTVALHRYQNYCSSASAAAASPCACSYDVPVGTDVLSLLHRGSHASRL
NVLLRVLLVVQQLLQQNKHCSKRDIYYMYPSIFQEQAVVDRAINDICVLFKCSRHNL
NVVPVAKGLVMGWIRFLEGEKEVYCVTNVNAAFSIPVSIEAIKDVVSVADYILIVEKE
TVFQRLANDKFCERNRCIVITGRGYPDIPTRRFLRYLVEQLHLPVYCLVDADPYGFDIL
ATYKFGSLQLAYDANFLRVPDIRWLGVFTSDFEDYRLPDCCLLHLSSEDRRKAEGILS
RCYLHREAPQWRLELEAMLQKGVKFEIEALSACSISFLSEEYIPKKIKQGRHI), 06enka,
uMerolLero 1o Menbleit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% wunu 98% HAEHTUYHOCTH MocaenoBareabHOCTH ¢ Oenkom SPO11-1, wunu
Oenka, umeromiero no mMenbiueid mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% i 98% nonodue nocaenosarenbHocTH ¢ Oeakom SPO11-1;

6enxa SPO11-2, npencrasnennoro B SEQ ID NO:19
(MAEAGVAAASLFGADRRLCSADILPPAEVRARIEVAVLNFLAALTD
PAAPAISALPLISRGAANRGLRRALLRDDVSSVYLSYASCKRSLTRANDAKAFVRVWK
VMEMCYKILGEGKLVTLRELFYTLLSESPTYFTCQRHVNQTVQDVVSLLRCTRQSLGI
MASSRGALIGRLVVQGPEEEHVDCSILGPSGHAITGDLNVLSKLIFSSDARYIIVVEKD
AIFQRLAEDRIYSHLPCILITAKGYPDLATRFILHRLSQTYPNMPIFALVDWNPAGLAIL
CTYKYGSISMGLESYRYACNVKWLGLRGDDLQLIPQSAYQELKPRDLQIAKSLLSSKF
LQDKHRAELTLMLETGKRAEIEALY SHGFDFLGKYVARKIVQGDYI), Oenka,
uMeroLero 1o Menbleit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% wunu 98% HAEHTUYHOCTh MOCHenoBaTeabHOCTH ¢ Oenkom SPO11-2, wunu
Oenka, umeromero mo mennineid mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%.,
85%, 90%, 95% wnu 98% nogodue nociaenoparenbHOCTH ¢ Oeakom SPO11-2;

6enka SDS, npencrasnenHoro B SEQ ID NO:20
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(MPPTMLASVPTRPRSHPFRRRRGAAAAAPPLLPDQIAAAAAAAAKRP
AESSTSASSCFHSEVISATSTTCPTSLAAAQRPEKRPRYQDVDEEQPAASECSEIIGGAR
PRAAEVEVSESSCLASVLESYLACPEQLANDAETTAYSSAREDLTLSETEEEEEEEEVR
SGPCICTDCSFSPLHESSSSSDDDNAVPSPTFSLFLALAEQFVPFTHPKTPTATDVALQA
GEGKRFEDLDNEVSYERFRRRERRGVVARDYIEVYSSMLGSYGRAVVEQRVVMVNW
IMEHSQAMKLQPETVFMGIGLMDRFLTRGY VKGSRNLQLLGIACTTLATRIEENQPYN
CILQKAFKVGINTYSRSEVVAMEWLVQEVLDFQCFVTTTHHFLWFYLKAANADDRVE
DLAKYLALLSLLDHKHLSFWPSTVAAAVVALACLATNNESSCHLVMETHMRTKNDD
LPECLMSLEWLTNYAS), Genka, umetomero no menbineir mepe 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu 98% wuAEeHTUIHOCTH
nocyienoBarenbHOCTH ¢ OenkoMm SDS, mim Oenka, umeromero no Menbineit mepe 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumm 98% mnonobue
MOCJIEA0BATENbHOCTHU ¢ OeikoM SDS;

6enmka CRC1, npencrasiennoro B SEQ ID NO:21
(MSAPMEVSFSAPPPPDAASAAAAAPSLVPAVSAAAVAATTVSCS
PQPPTGSPSADDRILVSVEVLLHATSTARAEDVCAAVERMLEARSLSYVDGPVPIPND
DPFLLANVKRIQICDTDEWTENHKVLLFWQVRPVVHVFQLSEDGPGEEPGEDDTLSS
FNEWALPAKEFDGLWESLLYEVGLKQRLLRYAASALLFTEKGVDPCLVSWNRIVLLH
GPPGTGKTSLCKALAQKLSIRFKSRYSMCQLIEVNAHSLFSKWFSESGKLVAKLFQKIQ
EMVEEESNLVFVLIDEVESLAAARQAAISGSEPSDSIRVVNALLTQMDKLKSWPNVIIL
TTSNITTAIDIAFVDRADIKAYVGPPTLQARYEILRSCLQELLRVGILTHTQGGNSLCLL
SYFSLMENQHCPEVADPHGSVHLSGLLHKAAEICEGLSGRTLRKLPFLAHASVANPSC
CDASAFLHALIQTAQRELSESRG), 6enka, umeroiero rno Menbiuei mepe 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98% HUIEHTUYHOCTH
nocnenosarenbHocT ¢ Oenkom CRC1, wnu Oenka, uMmerorero nmo Menbineiit Mepe 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumm 98% mnonobue
nocienoBarenbHocTu ¢ 6enkom CRC1;

6enka P31°°™" npencrasnennoro B SEQ ID NO:22
(MERATTSGGGGGGSQPPRGVGLPLVEVQAAAASLRRSEVFYVVKE
LLGFVLYMHHQIPAVLQNLENEFASLKEEMTEMALPPGEMKPSDQRKYNTRKREVRR
RIKKQEKLMNGLSSVFSALQKALDEVPSIEGVLLILGGSLVRPLFVYDITISHGRFDAG
SANERGASKLAQSVSRKAIRALISSGAGSLSYTGPTKLFVLVRCPCTLNLPLDFLPKRD
FRYSKKVVPLQMCIKCNIAGIQIDNQQITSIVDASRCTSESTISEVIWFQCKHTIRGLPC
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KASLEE), 6enka, umeromero mo menbiieit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98% UIEHTUYHOCTb MOCIENOBATENLHOCTH C
6emxom P31
70%, 75%, 80%, 85%, 90%, 95% wunu 98% moxobue nocaenosareabHOCTH ¢ HGemxom P31
6enxa MTOPVIB, npencrasnenHoro B SEQ ID NO:23

(MASSPPPSTASPTSSSPYRKLLHSLIYWAVQRCRMSESPCRLTVSVKR
SPEPAGSSPLRISVSDTGVGSKLEEFLELDALARETPVEKWDGTLLITTTGIDDKAIYRY
QFNLQEDTSSSTRFTKLATMYKSRAIFSGTEVCLCLPTEADVDDLILWLVGFVRKIFVL
RASNLACELFVAQTDSAGSGDVCLSQDSDDVHISITTSSIDRLVSGLKDYALSHANTSD
RCEACYMNRDRLKIGTGTAKYVDKRKAKGQLVEVVIMIAPTSSDLSCWMTNCSSTQ
VLHFVEFIPCPISQSSLSALMSIDWQSYGFKFKGGFIDDDGNAELQWDNMAFSHVDIA
IHTYHEGAVDEWKSSQPERHLLRKALKSALFGLKADHAEDFLSCHGQKVREYVPDL
AESTIAGLILSSNDQEFQDECIALLGLGSDQDLTEGAVRSCIGEKMNRIIEMNDTKENVE
HNAPYLFECERFDEDYSLLDEDDPDEDMIFDF), Genka, UMerOmero mno MeHbIIeH mepe

30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu 98%

, WK Oerka, nMeroIero no Mensleit mepe 40%, 45%, 50%, 55%, 60%, 65%,

HUIEHTHYHOCTh mocienoBaresbHOCTH ¢ Oenkom MTOPVIB, uau Oenka, HMEIOIIETO I10
menbleit Mmepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocnenaosareabHocTH ¢ Oenkom MTOPVIB;

6enka DFO, npencrasnennoro B SEQ ID NO:24
(MRHNIKFKSKGTLKIRNTAQISLWKKCSDSMIADQTYLFINRVQDRR
FDEESLRILELSLVAMNVKSFLEVRSRLRDFMRSESVVIFGELTGESMVAKLSVLEFFA
RAFALLGDMESCLAMRYEALNLRQLKSPSCLWLGVSHSEWTKFAVQSMENGFPSIAG
KASENALLSLKKDSLIEPKSEDNSDILDAAEKVRRLRDSAASLTSSHSGIFIYIVSSLKFA
VCNRLLTTF), Genka, umerorero no menbineii mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98% HUIEeHTHYHOCTb MOCIENOBATENLHOCTH C
oenmxom DFO, wnu Genka, umeroniero mo mensmmei mepe 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% unu 98% nonodue mocienoBarenbHOCTH ¢ Oenkom DFO;

BTOpOI1 O€JIOK BOBJIEUEH B KOHTPOJIb AATE3NH MEXKAY CECTPHUHCKUMHU XPOMOCOMaMH BO
BpeMsl Meio3a, M BTOpOH Oenok mpeacraBisier cobol OeloK, BBIOPAHHBIA W3 TPYIIbL,
COCTOsILIIEN U3:

6enmka REC8, npencrasnenHoro 8 SEQ ID NO: 25
(MFYSHQLLARKAPLGQIWMAATLHSKINRKRLDKLDIIKICEEILN
PSVPMALRLSGILMGGVAIVYERKVKALYDDVSRFLIEINEAWRVKPVADPTVLPKGK
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TQAKYEAVTLPENIMDMDVEQPMLFSEADTTRFRGMRLEDLDDQYINVNLDDDDFS
RAENHHQADAENITLADNFGSGLGETDVFNRFERFDITDDDATFNVTPDGHPQVPSNL
VPSPPRQEDSPQQQENHHAASSPLHEEAQQGGASVKNEQEQQKMKGQQPAKSSKRK
KRRKDDEVMMDNDQIMIPGNVYQTWLKDPSSLITKRHRINSKVNLIRSIKIRDLMDLP
LVSLISSLEKSPLEFYYPKELMQLWKECTEVKSPKAPSSGGQQSSSPEQQQRNLPPQAF
PTQPQVDNDREMGFHPVDFADDIEKLRGNTSGEYGRDYDAFHSDHSVTPGSPGLSRR
SASSSGGSGRGFTQLDPEVQLPSGRSKRQHSSGKSFGNLDPVEEEFPFEQELRDFKMR
RLSDVGPTPDLLEEIEPTQTPYEKKSNPIDQVTQSIHSYLKLHFDTPGASQSESLSQLAH
GMTTAKAARLFYQACVLATHDFIKVNQLEPYGDILISRGPKM), Genka, MMEOIIEro IO
menbieit Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% unu 98% MAEHTUYHOCTH MmocienoBareabHOCTH ¢ OenkoM RECS, umn Oenka, HMEIOIIErO
1o MmeHbiiei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% momobue mocienoBareabHOCTH ¢ Oekom RECS;

TpeTuii OENOK BOBJIEYEH BO BTOPOE AEJCHHE MeH03a, M TPETHH OeJNIOK MpPEeACTaBisieT
co0oii Oestok, BEIOpaHHBIIN U3 TPYIIIBI, COCTOSIIEH 13!

6enmka OSD1, mpencrasnennoro B SEQ ID NO: 26
(MPEVRNSGGRAALADPSGGGFFIRRTTSPPGAVAVKPLARRA
LPPTSNKENVPPSWAVTVRATPKRRSPLPEWYPRSPLRDITSVVKAVERKSRLGNAAV
RQQIQLSEDSSRSVDPATPVQKEEGVPQSTPTPPTQKALDAAAPCPGSTQAVASTSTAY
LAEGKPKASSSSPSDCSFQTPSRPNDPALADLMEKELSSSIEQIEKMVRKNLKRAPKA
AQPSKVTIQKRTLLSMR), Genka, umeromiero no menbinein mepe 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumun 98% uUAEHTUYHOCTH
nocnenoBarenbHOCTH ¢ Oenkom OSD1, unu Oenka, uMerolero nmo Menbieit Mepe 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu 98% momobue
nocyenoBarenbHoCcTH ¢ Oenkom OSD1;

6enmxa TAM, npencrasnennoro B SEQ ID NO: 27
(MSSSSRNLSQENPIPRPNLAKTRTSLRDVGNRRAPLGDITNQKN
GSRNPSPSSTLVNCSNKIGQSKKAPKPALSRNWNLGILDSGLPPKPNAKSNIIVPYEDT
ELLQSDDSLLCSSPALSLDASPTQSDPSISTHDSLTNHVVDYMVESTTDDGNDDDDDEI
VNIDSDLMDPQLCASFACDIYEHLRVSEVNKRPALDYMERTQSSINASMRSILIDWLVE
VAEEYRLSPETLYLAVNY VDRYLTGNAINKQNLQLLGVTCMMIAAKYEEVCVPQVED
FCYITDNTYLRNELLEMESSVLNYLKFELTTPTAKCFLRRFLRAAQGRKEVPSLLSECL
ACYLTELSLLDYAMLRYAPSLVAASAVFLAQYTLHPSRKPWNATLEHYTSYRAKHME
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ACVKNLLQLCNEKLSSDVVAIRKKYSQHKYKFAAKKLCPTSLPQELFL), Oenka,
uMero1rero no mensblieit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% wunu 98% UAEHTUYHOCTH MocienoBareabHOCTH ¢ Oenkom TAM, unu Oenka,
umMmeroiero 1o Menbieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wiu 98% monodue rocaenoBarenbHOCTH ¢ OekoM TAM,

oenxa TDM1, npencrasienHoro 8 SEQ ID NO: 28
(MCPCVERRAPPGVYYTPPPARTSDHVAAMPMTERRRPPYSCSSSSE
RRDPFHIVHKVPSGDSPYVRAKHAQLIDKDPNRAISLFWTAINAGDRVDSALKDMAV
VMKQLGRSDEGIEAIKSFRYLCSFESQDSIDNLLLELYKKSGRIEEEAVLLEHKLQTLE
QGMGFGGRVSRAKRVQGKHVIMTIEQEKARILGNLGW VHLQLHNY GIAEQHYRFGF
VTKIPNIDYCLVMRALGLERDKNKLCNLAICLMRMSRIPEAKSLLDDVRDSPAESECG
DEPFAKSYDRAVEMLAEIESKKPEADLSEKFYAGCSFVNRMKENIAPGTANKNYSDVS
SSPASVRPNSAGLYTQPRRCRLFEEETRGA ARKLLFGKPQPFGSEQMKILERGEEEPM
KRKKLDQNMIQYLHEFVKDTADGPKSESKKSWADIAEEEEAEEEEEERLQGELKTAE
M), Genka, umeromero o Menbieit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95% wunu 98% HMAEHTUYHOCTH MOCIEAOBaTEIbHOCTH ¢ Oenkom TDMI,
i Oeka, uMmerorero mo Menbineit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% umm 98% nonobue nocnenoareabHoCcTH ¢ Oenkom TDM1.

Cpenu Hux Oenok PAIRI yvacTByer B MHULMALMU MEHOTHYECKOW PEKOMOMHAIMH U
Karaqu3upyer oOpasoBaHue nByxuernoueuHbix paspeiBoB JIHK. J[leneumss rena PAIRI
NPUBOIUT K roTtepe mpouecca pekomOunaruy;, 6eaok REC8 orseuaer 3a TecHoe cueruieHue
BHOBbB YIBOEHHBIX CECTPUHCKUX XPOMOCOM U SIBJISIETCS KJTFOUEBBIM PEryJISTOPHBIM (PaKTOPOM,
KOTOPBII rapaHTHPYET, YTO CECTPUHCKHUE (UM TOMOJIOTMYHBIE) XPOMOCOMBI OyAyT MPABUIIBHO
pa3zenieHbl U HaNpaBJIeHbl B qo4YepHue kjeTku. [ToTeps ero GyHKIUN MPUBOIUT K TOMY, YTO
CECTPUHCKHE XPOMAaTHIbl pPa3feNsloTCs B KOHLIE IEPBOr0 MEHOTHYEeCKOro MeNeHus U
IBUTAIOTCS K IBYM Tojirocam; morepst pynkumu rena (OSD/ mpuBOIUT K TOMY, 4YTO B
o0pa3oBaHUH raMeT OyJeT MOJHOCTHIO MPOIMYINEH BTOPOH MPOLeCC MEHOTHYECKOTO IEICHUSI.

HoxkayT BBIIIEYyNOMSHYTOrO TeHa SIBISIETCS MPOCTBIM W 3(PQPEKTUBHBIM METOAOM
TpaHchOopMaMK MeH03a MOJIOBBIX KJIETOK B MOZOOHE MUTO34.

Cympeccuss Oenka B HACTOSIIIEM pACKPBITUM OTHOCHUTCSI K MYTareHe3y TIe€Ha,
KOIMPYIOINEro OeJOK MM €ro MpOMOTOP, M K BBIOOPY YAaCTUYHOM WM TOJHOH MOTEepH
AKTUBHOCTH O€JKa, BKJIIOYAsl IMOJYYEHHE CYNPECCHM POICTBEHHBIX OEJNKOB IOCPEICTBOM

skcnpeccun canneHcunr-PHK B pacrenusx.
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CornacHO TUNMYHOMY BOIUIOIICHHIO HACTOSINEro H300pereHus, S2 BKIOYAET
BJIMSIHME U BOBJIEUEHUE B Pa3BUTHE T'aMeT WM 3apOABILIEH pacTeHMi, a Takke MHAYKLIUIO
pa3sBUTHUS TaMeT B CEMEHA WJIM PACTeHMsl ¢ MCIOJIb30BAHUEM TEXHOJIOTUU T'€HHOM MyTalluu U
reHHoH nHxeHepuu. Kpome Toro, S2 MoxkeT BKJIFOUATh OINbUIEHHE WHAYLIUPOBAHHON MbLIbLIOMH
APYIHX pAacTeHWH, 4ToObl MHAYLMPOBATH pPAa3BHTHE TaMeT B CEMEHAa WM PAaCTeHHUS.
Hampumep, S2 BxiIrouaeT OmbUICHHWE AWIUIOMAHOW  JKEHCKOM  raMeThl  MbLIbLION
FarlJIONHAYKTOpa N1 WHAYKLUU pa3BUTHUA AUIUIOMIHBIX JKEHCKUX ramMeT B CEMEHa, B
KauecTBe IPyroro mnpumMepa, S2 BKIHOUAET HHAYKLMIO pPa3BUTUS ramMeT B CeMeHa WU
pacTeHus MOCPENCTBOM (U3MUECKOW CTHUMYJISIUN, OHOTHYECKOro cTpecca wiu o0paboTku
XUMHYECKHM areHTOM, B KauecTBe JPYyroro npumepa, S2 BKIIOYAET UHAYKLHIO Pa3BUTHUS
raMeT B CEMeHa UM PaCTEHHs IOCPEICTBOM KYJIBTYpPbl IbIJIbHUKOB UJIH KYJIBTYpPbI IIBLIBLIBL

ITpennoururensHo, 6enok MTL npencrasnsier codoit MTL, npencrasnennsiii B SEQ
ID NO:29
(MAASYSCRRTCEACSTRAMAGCVVGEPASAPGQRVTLLAIDGGGIRGLIPGTILAFLE
ARLQELDGPDARLADYFDCIAGTSTGGLITAMLAAPGDHGRPLFAASDINRFYLDNGP
LIFPQKRCGMAAAMAALTRPRYNGKYLQGKIRKMLGETRVRDTLTNVVIPTFDVRLL
QPTIFSTYDAKSMPLKNALLSDICISTSAAPTYLPAHCFQTTDDATGKVREFDLIDGGV
AANNPTMVAMTQITKKIMVKDKEELYPVKPSDCGKFLVLSVGTGSTSDQGMY TARQ
CSRWGIVRWLRNKGMAPIIDIFMAASSDLVDIHAAVMFQSLHSDGDYLRIQDNTLHG
DAATVDAATRDNMRALVGIGERMLAQRVSRVNVETGRY VEVPGAGSNADALRGFAR
QLSEERRARLGRRNACGGGGEGEPSGVACKR), Oenok, MMeEKOLIMi MO MEHbIIEH Mepe
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
UIAEHTHYHOCTh MOcCienoBarebHoCcTH ¢ OeakoM MTL, unu Oenok, MMEROIUi M0 MEHbINeH
mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98% nomodue
nocienosarenbHOCTH ¢ Oenmkom MTL. Ilpu 3TOM MHAyHMPYOIIAsl MbUIbLA MOXKET HMETh
IIPOUCXOXACHNUE OT PACTeHH, MPOAYLHUPYIOIIMX TaMeThl, TEHOTUIl U IUIOUJHOCTh KOTOPBIX
COOTBETCTBYET THOpPHAY, & TaKKe MOXET HMEThb MPOHUCXOXKAEHUE OT APYTHUX PACTCHHUH.
IIpennouTuTenbHO, HHAYLUPYIOIIAsl NblIbLA MPOUCXOAUT OT PACTEHH, KOTOpbIE€ MPOU3BOAST
JKEHCKHE TaMeTbhl, TEHOTUI M TUIOUIHOCTh KOTOPBIX COOTBETCTBYIOT THOPHIY, U MOJIY4aeTCs
myTeM OAHOBpeMeHHOU nHaktuBauu renoB RECS, OSD1, PAIRI v MTL B rubpune.

CornacHO TUNMUYHOMY BOIUIOLIEHHIO HACTOSIIEr0 HM300pETEHUs, PACTEHUs] BKIIFOYAIOT

OHOAOJbHbIE U JIBYIOJNbHbIE PACTEHUS;, MPEANOYTUTENbHO, PACTEHUs BKIIOUAKOT pPHC,

KyKypy3y, COpro, Mpoco, SYMEHb, MIICHHIY, POXKb, OBEC, Ipeunxy, ceMeHa OyCEeHHHKA,
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CaxapHbI TPOCTHHK, crapxy, noderu OamOyka, JyK TyOepO3HbIH, sIMC, coeBble OOOBI,
KapTodenb, TOpox, 30J0TUCTYIO (acomb, (paconb aa3yku, 000 CalOBbIA, CHMAPKEBYI0 BUTHY
(vigna sequipedalis), gaconb OOBIKHOBEHHYIO, Y€UEBUIY MUILEBYIO, KAJIOMOTOH MYKYHOBBIH,
HYT, MAHHOKY, CIIQJKUH KapTodesb, parc, XJIOMOK, CBEKJY, OaklaXkaHbl, apaxuc, 4ai, MsTY,
kode, KYHXKYT, TMONCOJHEYHHK, KJICIIEBUHY OOBIKHOBEHHYIO, CEMEHa MNepusuibl, caduop,
MOMUJIOPBI, TEpeLl, Oryplbl, KUTAHCKYIO JIUCTOBYIO KaIyCTy, cajar-jaTyk, LIMUHAT, YECHOK,
KaryCTy OTOPOAHYIO, TOPUULY CAPENTCKYIO, [IMLAHMIO BOIHYIO, JIYK-OaTyH, BOCKOBYIO TBHIKBY
(benincasa hispida), uykkuHu, JrOQY, KUTAUCKYIO KamyCTy, PeAbKy, JyK, apOy3, BHHOTpa.,
MOpPKOBb, LBETHYIO KamyCTy, TBIKBY, Ta0ak, TPaBOCTOH, MEPUCTOLIETHHHUK ITypIypPHBIHA
Schumach, mnepHUCTOIETUHHUK JIMCOXBOCTHBIN, CYHaHCKOE COPro, OpXHIEH, JIWINH,
TIOJIBIIAHBI U JIFOLIEPHY.

[TpuHIMT HCTIONB30BAHUS HACTOSLIECH 3asBKH 3aKIIFOUAETCS B CIECAYIOIIEM:

NPUHIMI arOMHKCHCAa B HACTOSILIEH 3asBKE 3aKJIOYAETCS B HEMOCPEICTBEHHOM
¢dopMHpOBaHUHM  3apodbIllell W  TMOJYYEHWH CEeMsiH, MHHYysS [polecc Meioza W
OIJIONIOTBOPEHUS], KOTOPBIH B OCHOBHOM AEIUTCS Ha JIB€ OCHOBHBIE CTAIHH:

nepBasi CTafgusi. MeWo3 MpencTaBisieT coOOW OCOOBI TPOLECC AENeHUsl KIIETOK,
KOTOPBIM MPOUCXOAUT B MEPHUON PAa3MHOXKEHHUS JKUBOTHBIX M pacTeHuil. Bo Bpems menosa
reHerudeckass MHQOpMAIMs OT pOAUTENEH PEKOMOMHUPYETCS C IOJNYyYeHHEM TIaMeT C
YMEHBIIEHHBIM BJIBOE YHCIIOM XPOMOCOM.

ITocne ToOro, kak TreHbl, BOBJEYEHHbIE B TPU PA3HbIX BAXKHBIX CTAAUH MeHo3a
PaCTEeHU, OMHOBPEMEHHO MYTHUPYIOT (3TOT TPUMYyTAaHTHBIN Marepuan HasbiBaercst MiMle,
MUMO3 6MECMO Melio3a), MEH03 PacTeHUI TPaHC(HOPMHUPYETCS B MPOLIECC, MOAOOHBIN MUTO3Y.

KonmuuecTBO XpOMOCOM M TE€HOTUIIOB B JKEHCKUX M MYJKCKHUX KJIETKaX-ramerax,
nponyuupyemMbix MiMe pacTeHHsIMH, TOYHO TaKOe e, Kak B COMaTHYECKHX KJieTKax. Bce mx
CaMOBOCIIPOU3BOIUMBIE TOTOMKH MPEACTABISIFOT COOOH IO T€HOTUIY TIeTepPO3HTOTHBIE
TETPATUIONbI, 3TO JIOKAa3bIBAET, YTO MOCPEICTBOM MYTALUHd ONHOBPEMEHHO TpPEX TI'€HOB,
rUOpUAHbIE PACTEHUSI MOTYT OOOHTH mporecc MeHo3a ¢ MONyYeHHEM KJIOHUPOBAHHBIX TAMET,
T'€HOTHUIT KOTOPBIX COOTBETCTBYET COMATHUECKUM KJIETKAM.

Cramgusa 2: Ileumbue-cneunduueckuii ren ¢ocdonmunazel (MATRILINEAL, MTL) B
OCHOBHOM JI€HCTBYeT Ha MY’CKHE€ T'aMeTbl PacTeHUN. JTO T'eH, KOTOPbIM KOHTPOJIHPYET
uHaykouoo  ramiounoB. OH  ObLT  BHEpBBIE KJIOHMPOBAaH B KyKypyse. Bemectso
raruIONHAYKTOpa Ml MOXeT ObITh MOJyYeHO MOCPEACTBOM HOKayTa reHa MT7L. B mpouecce

JBOMHOTO OIUIOAOTBOPEHUSI TEHOM MYKCKOH rameThl Mt/ B 3UTOTE pa3pyLIaeTcs, TO €CTh SIAPO
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OTLIOBCKOW TIOJIOBOM KJIETKH HE OOpasyeT 3UroTy ¢ PELENTOPHBIM SIAPOM SIHLEKJIETKH, YTO
MHAYLUPYET y TalNIOUIHOTO s/ipa sIMLEKIeTKU 3aBsi3bIBAHNE CEMSH.

IToaTomy, omHOBpeMeHHO MoAM(ULIUPYS YeThIpe SHAOreHHbIX reHa MiMe u MTL y
pacTeHuii, nony4daroT marepuan Fix (¢puxcamusi ruOPUIOB), KOTOPBIH MOXKET MOIBEPraThCs
arlOMUKCUCY, TO €CTb, MHHys MpOLECC Mei03a U OIJIOAOTBOPEHUs [UIsl COXPAHEHUs
MaTepPUHCKOTO T'€HOMa, MOJY4arT PacTeHHe, KJIETOYHAsl IJIOUAHOCTb KOTOPOIO SIBJISIETCS
JOUTUIOMTHON U TeHOTHI KOTOPOrO TOYHO TAaKOM e, KaK y POAUTENs. DTO JOKA3bIBAET, UTo,
MOAU(MULIMPYST ONHOBPEMEHHO YEThIPE SHIOTE€HHBIX I'€Ha, MOKHO BBECTH XapaKTEPHCTUKHU
aIIOMHKCHCa B THOPUIHBIE PACTEHUS C TOCTHKEHNUEM (PUKCALIMY TeTePO3UTOTHBIX T€HOTHUIIOB.

CommacHO THUNMUYHOMY BOIUIOLICHUIO HACTOALIETO HM300PETEHHs, OHO BKIIFOYAET
crenyromue stanbl. 1) Tpanchopmanmio Meiioza npu (OPMHPOBAHHH TaMeT B IOHOOHE
muto3a. Mccnenoanue nokasano, uro, korna Tpu reia RECS, OSD1 v PAIRI, BoBNeUeHHbIE B
CTaguio Meio3a, OTHOBPEMEHHO HOKAyTUPOBAHBI (3TOT Marepuan HasbiBaercs MiMe, mumos
eMecmo meiio3a), XpoMocoMa AyOnupyercss TOJNBKO ONUH Pas, U IMOJIOBAsl KIETKAa JEIUTCS
ONMH pa3 BMECTO TOTO, YTOOBI JENUTHCS ABAXKABI B NEPBOHAYAJIBHOM BHUJE, B MOJTYYEHHBIX
raMerax 4uciio XpOMOCOM HE YMEHBILIAETCs] BABOE U COOTBETCTBYET COMATUYECKUM KJIETKAM.
To ectp mpeBpameHue Mmeilo3a B momoOWe MHTO3a C JOCTIDKEHHEM ILEeNH - YIABOCHHS
XpPOMOCOM, 2) TMOJYyYEHHbIE >XEHCKHE TaMeTbl CTHUMYJHPYIOT IbUIbLIONH, KOTOpas MOXKET
WUHAYyLUPOBaTh Pa3BUTHE JKEHCKUX I'aMeT, TO €CTb JKEHCKHE raMeTbl MOTYT Pa3BUBAaTbCs B
3aponbllIy 0e3 CIUSHUS ¢ XPOMOCOMAaMH CIIEPMATO30HI0B, 00pa3ysi cCeMeHa, MMEIOIIHE TOYHO
TaKMe e FeHOTHIIbI, Kak U comarudeckue kietku. IIpu Hokayre rena M7 MOXHO MOTY4YUTH
IbUIbLYY, KOTOpasi UHAYLHPYET Mojy4yeHue ramionna. Mcnomp3oBaHue rUOpUIHBIX CEMSH B
KaueCTBE TPAHCT€HHOTO ()OHA, OMHOBPEMEHHBIN HOKAyT ueThipex reHoB RECS, OSD1, PAIRI
u MT] nocpencTBoM HCTONb30BAHUS TEXHOJIOTUHN T€HHBIX MyTalMi UM T€HHON NH)XXEHEPHH.
JKenckue ramerbl, NPOU3BOAMMBIE 3THUM pPACTEHHEM, HUMEIOT TaKyl K€ XPOMOCOMHYIO
IUIOUHOCTh, YTO U COMaTHYecKue KJIEeTKH, U, B pesyabrare paspyuieHuss reHa AM7L,
IIPOU3BOAMMAs MbUIbI[A MOXKET WHAYLHUPOBAaTb pa3BUTHE JKEHCKUX TaMeT B CEMEeHa WU
pacTeHus, TaK 4YTO IMOJy4YEeHHbIE CeMEeHa WJIM PacTeHMs He MPEeTepIreBal0T H30JISALHUI0 T'€HOB
(pa3meneHuo MPU3HAKOB WIIN TUIOAOBUTOCTH), U T€HOTHITBI SBJISTFOTCSI TOYHO TAKUMH JKe, KaK
y MaTepUHCKHX KJIEeTOK (TuOpUabl HMCXOOHOTO Marephana, HCIIONb30BAHHbBIE IS
TPAHCT€HO3a), U HAKOHEI] JOCTUTAIOT LEeNN (PUKCUPOBAHHOTO reTepPO3nCa.

Ha ®ur. 2 u 3 CHO mOKa3aHO, YTO IEHOTUIl U XPOMOCOMHAs MJIOUAHOCTb TOYEPHETO

nokoneHnss F1 mo HactosmeMy H300pETEHHIO COOTBETCTBYET TMOPUAHBIM MAaTE€PUHCKUM



31
KJIETKaM.

CornacHO TUMMYHOMY BOIUIOIIEHHUIO MPEUIOKEHO PAaCTEHHE WM CeMsl, KOTOpOe
NOAJIEPXKUBAET TeTepo3uc. PacTeHne win cemsi MONy4yaroT JIOOBIM U3 BbIIEYKa3aHHBIX
croco0O0B, MPU 3TOM CEeMsI MOXKET XOPOIIO 3a( UKCHPOBATh IeTEPO3HC.

ComracHO THMUYHOMY BOILIOIIEHUIO MPEIJIOKEH HaOOp Ui OAAePIKaHUs TeTepo3nca
y pacrenuii. Habop BKJIFOUAET BEKTOpP W/WIJIM PeareHT, CrocOOHbIN TpaHCHOpMHUPOBATh MEH03
TIOJIOBBIX KJIETOK PAaCTEHHI B MOnoOue MUTO3a, a TAKXKe BEKTOP M/MJIM PEAreHT Ui Pa3BUTHSI
raMeT B CEeMEHa WIM pacTeHus. [IpeanmodTHUTEeNbHO, BEKTOp W/WJIM PEareHT, CHOCOOHBIH
TpaHCHOPMHUPOBATh MEHO3 IMOJNIOBBIX KJIETOK PACTEHHH B momoOue MHUTO3a, U BEKTOP W/HMIU
peareHT IuUis MHIYLHUPOBAHHS MAPTEHOTE€He3a raMeT PACTEeHHH SIBJISIOTCS BEKTOPOM W/WIIH
peareHToM Uil CIy4aliHOrO MyTareHe3a WM HaIlpaBJIeHHOTO MyTareHesa. llpu 3Tom
Cly4aliHBII MyTareHe3 BKJIIOYAET XUMHYECKHH MyTareHes, (U3MYECKUH MyTareHes W
OMoNOrNUecknii MyTareHe3; HalpaBJICHHbI MyTareHe3 BKJIOYAE€T METON PEAaKTHPOBAHHS
reHoB ¢ nomombio cuctemMbl CRISPR/Cas, meron pemakTHpoOBaHUSI T€HOB C TMOMOINBIO
cucrembl CRISPR/Cpfl, meron penaktupoBanusi reHOB ¢ momoinsio cuctembl TALEN, meton
PEIAKTHPOBAHUS TE€HOB C TIOMOLIBIO XOMHHI-3HIOHYKJIEa3bl U METO PENAKTHPOBAHUS T€HOB
¢ momompid  ZFN; TeXHONOrus TeHHOW HWH)XKeHEePHH BKIIIOYAeT TPAHCTEHHBIA Crocod
MHIYLUPOBAHUS CrIeHU(PUUECKON 3KCIIPECCUH, SKTOMMUYECKON SKCIIPECCUN WM CalJIeHCHHTra
T'€HOB.

CommacHO THNMUYHOMY  BOIUIOIIEHMIO, BEKTOP W/WIM  PEAareHtT, CIOCOOHBIN
TpaHC(OPMHPOBATh MEHO03 IMOJIOBBIX KJIETOK PAaCTeHUil B mopoOue MHUTO3a, MPENCTaBIAeT
co0OH BEKTOp W/WJIM PEareHT, UCIONb3yEeMbIl B TeHHO-MH)KEHEPHBIX METOAX ISl CYMPECCHH
OeJIKOB, YYaCTBYIOLUIMX B MEHOTHYECKOW PEKOMOMHALMU y PACTEHUH, JUISI OCYLIECTBIICHHSI
TpaHchopMaMK Mei03a MOJIOBBIX KJIETOK B MOJOOME MUTO3a, IIe OeNIKU BKJIIOYAIOT MEePBbIHA
OeJoK, BTOpOi OENIOK U TPETHi OEJIOK, U3 KOTOPBIX

NepBblii OeNIOK mpeacTaBiIsieT coOON OENOK, BOBJICUEHHBIH B OOpa3OBaHUH pa3pbiBa
neyxuenoueunoit JIHK, u mepBblii Oenok mpexacraBiser coOoili Oenok, BBIOpaHHBIN U3
rpyNnbl, COCTOSALIEN U3:

oenmka PAIR1, mpencrasiaennoro B SEQ ID NO: 13, 6enka, UMerOmero no MeHbInei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WUOEHTUYHOCTh IOCienoBarebHOCTU ¢ Oeiakom PAIR1, wnu Oenka, HUMEIOIIETO IO
menblIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%

nonodue nocnenoareabHOCTH ¢ Oenkom PAIRI;
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oenmka PAIR2, mpencrasiaennoro B SEQ ID NO: 14, 6enka, uMeromero no MeHbIIei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTUYHOCTh IOCJenoBaTelbHOCTU ¢ Oeiakom PAIR2, wnu Oenka, HMMEIOIIETO IO
menbLieit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nofoOue nocjenoBareabHOCTH ¢ Oekom PAIR2;
oenka PAIR3, npencrasiennoro B SEQ ID NO: 15, Genka, UMErOIEro mo MeHbIei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WUOEHTUYHOCTh IOCIENOBaTeNIbHOCTU ¢ Oeiakom PAIR3, wnu Oenka, HMMEOIIETO IO
menbieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocnenoareabHOCTH ¢ OenkoMm PAIR3;
oenmxka PRD1, mpencrasinennoro B SEQ ID NO: 16, Genka, uMeromero no MeHbInei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTHYHOCTb MOCJIENOBaTEILHOCTH ¢ OenxkomM PRDI1, unu Oenka, HMMEHOILIETO IO
menbiieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocaenoBareabHOCTH ¢ Oekom PRD1;
6enmka PRD2, mpencrasinennoro B SEQ ID NO: 17, Genka, uMer0mero mo MeHbInei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTHYHOCTb IOCJIENOBaTEIbHOCTH ¢ OenkomM PRD2, unm Oenka, HMMEHOILIETO IO
MeHbLeit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98%
nofobue nocjaenoBareabHoCTH ¢ Oeakom PRD2;
6enxa SPO11-1, mpencrasiaennoro B SEQ ID NO: 18, Genka, UMEIOIIEro no MeHbIIe
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% HAEHTUYHOCTh MocienoBaTeabHOCTH ¢ Oenxkom SPO11-1, mum Oenka, UMEIOIIErO IO
menbiei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocaenosareabHOCTH ¢ Oeakom SPO11-1;
6enmka SPO11-2, npencrasnenHoro B SEQ ID NO: 19, 6enka, UMEIOIIEro Mo MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% HOEHTUYHOCTh IMOCJIENOBaTeNbHOCTH ¢ Oenxkom SPO11-2, mim Oenka, UMEIOIIErO IO
menbiei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocaenoBareabHOCTH ¢ Oekom SPO11-2;
6enmka SDS, mpencrasnennoro B SEQ ID NO: 20, Genka, UMEOLIEro Mo MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu

98% WIEeHTUYHOCTb TOCienoBaTelbHOCTH ¢ Oenkom SDS, wnm Oenka, HWMERINEro Mo
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MeHbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonoOue mocjaenoBaTeabHOCTH ¢ Oenkom SDS;
6enka CRCI1, npencrasnennoro B SEQ ID NO: 21, 6enka, UMe0IIEro no MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% wumeHTHYHOCTh MochenoBareabHOCTH ¢ OenkomM CRCI1, wmau Oeyika, MMEOIIETO IIO
Menbinei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocaenosareabHOCTH ¢ Oeakom CRCI,;
Genka P31 npencrasnennoro B SEQ ID NO: 22, Genka, HMEIOIIEro Mo MeHbIIeit
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u

lcomet

98% WOEHTHUYHOCTL IOCJIENOBATENLHOCTH ¢ Oenkom P3 unu Oejika, UMEIOIIEro I10

MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%

2

comet,
R

nofodue NmocIenoBaTeNIbHOCTH ¢ Oenkom P3

o6enmka MTOPVIB, mnpencrasnennoro B SEQ ID NO: 23, Oenka, UMEIOIIEro IO
MeHbLIel Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wnu 98% WUOEHTHYHOCTH MocienoBaTeabHocT ¢ Oeiakom MTOPVIB, unu Oenka,
uMerolLero 1o Menblieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umu 98% nonobue nocienosareabHocTH ¢ Oenkom MTOPVIB,;

6enka DFO, npencrasnennoro B SEQ ID NO: 24, Oenka, UMeOLIEro no MEHbLIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu
98% MIOEHTUYHOCTh MOCHeNOBaTeabHOCTH ¢ Oeiakom DFO, uam Oejka, HMEOILIErO II0
menbLei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocienosareasHocTH ¢ Oenkom DFO;

BTOPOi O€JIOK BOBJIEYEH B KOHTPOJIb AATE3UH MEXKIY CECTPHHCKUMH XPOMOCOMaMH BO
BpeMsi Meiio3a, M BTOpOH Oenok mpeacraBisier cobol Oeok, BBIOpAHHBIA W3 TPYIIbL,
COCTOsAILIIEN U3:

oenmxka RECS, mpencrasiennoro B SEQ ID NO: 25, Genka, UMeOIEro mo MeHbIneh
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% WMOEHTHYHOCTh mocienoBareabHOoCTH ¢ Oenxkom RECS8, unu Oenka, MMEOLIETO IO
MeHbLIell Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonodue nocienosareabHOCTH ¢ Oenkom RECS;

TpeTuii OENOK BOBJIEYEH BO BTOPOE AEJEHHE MeN03a, M TPETHH OeNOK MpPEeACTaBiIsIeT
co0oii Oestok, BEIOpaHHBIN U3 TPYIIIBI, COCTOSIICH 13!

6enmka OSD1, mpencrasinenHoro B SEQ ID NO: 26, 6enka, UMEIOIIEro 1Mo MEHbIIEH
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mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTHYHOCTh MOCIenoBaTeabHOCTH ¢ OeiakoM OSDI1, unu Oejka, MMEIOIIEro IO
menbleit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nofobue nocienoBareabHOCTH ¢ Oekom OSDI1;

6enxa TAM, npencrasiennoro B SEQ ID NO: 27, Genka, UMEOLIEro Mo MeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuiu
98% WAEHTUYHOCTh IOCHENOBATENLHOCTH ¢ OenkoM TAM, wmim Oenka, HUMEIOIIErO IO
menbieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocienoBareabHOCTU ¢ OeikoM TAM;

oenmxka TDM1, mpencrasiaernroro B SEQ ID NO: 28, Gejka, UMEOIIEro Mo MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WUOEHTUYHOCTh IOCJEeNOBaTeNbHOCTH ¢ Oenkom TDMI1, wnu Oejka, MMEIOIIETO IO
menbiiei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nofobue nocaenoareabHocTH ¢ 6ekoM TDM1.

Kpome TOro, BekTop W/WIIM peareHT IJs Pa3BUTHSI TaMET B CEMEHA HJIM PaCTEHWS,
Cpeny HUX BKJIFOYAEeT BEKTOP W/WJIM PEareHT AJIsl MHAYLUPOBAHUS Pa3BUTHs raMeT B CEMeHa
WK PACTEHHsI C MCIOJb30BAHUEM T€HHBIX MyTallMii U TEXHOJIOTHH T€HHON WHXKEHEPUH IS
Bo3neiicTBus Ha Oenok MTL, yyacTByrouuil B pa3BUTHUU raMeT WM 3apOfbIlIel B PACTEHHSIX,
oenox MTL mpencrasnsier codoii 6enoxk MTL, npencrasnenusiii B SEQ ID NO: 29, Genok,
uMeroImuii mo MeHbieit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% wuau 98% HAEHTHUYHOCTH IMOCIENOBaTeNbHOCTH ¢ OekoM MTL, umu Oeok,
uMeroIuii mo Menbinei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wumm 98% nonobue mocienoBarelbHOCTH ¢ Oenkom MTL.

Jlnst ymoOcTBa MPOMakd U MPUMEHEHUsT HAOOp, MPEATTOYTHTENBHO, COMEPIKUT BEKTOP
W/WJTN peareHT Ui ONHOBpeMeHHOro HokayTa reHoB RECS, OSD 1, PAIRI w MTL B rubpunax.

B cooTBETCTBHMM ¢ THITMYHBIM BOILIOIIEHUEM MPEINIOKEHO pacTeHre. Melo3 MoJOBbIX
KJIETOK 3TOro pacTeHuss TpaHcHOpMUpOBaH B mMOnoOHME MUTO3a, TaK YTO OH MOXKET
NPOM3BOAWTH TAMEThI, T'€HOTUI W XPOMOCOMHAS IUIOUAHOCTh KOTOPBIX COOTBETCTBYET
rubpuaam; HarmpuMep, MeHo03 IMOJOBBIX KJIETOK pacTeHusi TpaHCHOpMUpOBaH B momodue
MHTO3a, TaK YTO OH MOXKET MPOU3BOMUTH I'AMEThI, XPOMOCOMHAS TJIOWIHOCTb M TE€HOTHII
KOTOPBIX COOTBETCTBYeT ruOpumam. IIpeamouTHTesbHO, pacTeHHs MOTYT HHAYIHPOBAThH
pa3BUTHE TaMeT B PACTEHHUSI UM CEMEHA.

B cooTrBercTBHM ¢ THUNWYHBIM BOIUIOIIEHHEM, pPACTeHHE TMPENCTaBIsieT CoOoM
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TeHETHYECKH MYTAaHTHOE WJIM T€HHO-UH)KEHEPHOE pacTeHue, OesKH, yUacTBYIOIINE B MeHo3e
pacTeHMii, PeryJupyroT, 4ToOBl OCYILIECTBUTh TpaHC(OpMALMMU MeHO03a MOJOBBIX KJIETOK B
nopobue MUTO3a C MOMOLIBIO TEXHOJIIOTUH M€HHOW MYTAallMH WM T€HHOW MHXKEHEPHUH, OeNok
MTL, y4acTByrOIIMN B Pa3BUTUM raMeT y PACTEHUN, MOABEPraeTCsl BIUSHUIO TEXHOJOTUU
TeHHBIX MYTALWH WU TeHHOW MHXXEHEPUHU, YTOObI HHAYLUPOBATh Pa3BUTHE IAMET B CEMEHa
WA PaCTEeHHMs, TIPU STOM OEJIKM BKJIFOUAIOT MEPBbIN O€JIOK, BTOPOi OejIok u TpeTuii Oeok, u3
KOTOPBIX

nepBblii OeJIOK mpeacTaBiIsieT coOON OENoK, BOBJIEUYEHHBIH B OOpa30OBaHUH pa3pbiBa
neyxuenoueunoit JIHK, nmepsbrit 6enok npencrapinsier coOoli 6e1oK, BRIOpAaHHBIH U3 TPYIIIIEL
COCTOsILIIEN U3:

oenmka PAIR1, mpencrasiaennoro B SEQ ID NO: 13, 6enka, uMeromero no MeHbIneih
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% UOEHTUYHOCTh IOCienoBareibHOCTU ¢ Oeiakom PAIR1, wnu Oejka, HMMEIOIIETO IO
menbiieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocnenoareabHOCTH ¢ OenkoMm PAIRI;

oemka PAIR2, mpencrasiaennoro B SEQ ID NO: 14, 6enka, uMeromero no MeHbIIeh
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu
98% WUOEHTUYHOCTh IOCenoBaTelbHOCTU ¢ OeiakoM PAIR2, unu Oejka, HMMEIOIIETO IO
MeHbLeil mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98%
nofobue nocjenoBareabHOCTH ¢ Oekom PAIR2;

Oenkxa PAIR3, npencrasiaenHoro B SEQ ID NO: 15, Genka, UMeOLIEro no MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTUYHOCTh ITOCIENOBaTeIbHOCTU ¢ Oeiakom PAIR3, wiu Oenka, HMMEOIIEro IO
menbieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocienoareabHOCTH ¢ OenkoMm PAIR3;

6enmxka PRD1, mpencrasinennoro B SEQ ID NO: 16, Genka, uMer0mero no MeHbIekh
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTHYHOCTb MOCJIENOBaTEILHOCTH ¢ Oenkom PRDI1, unu Oenka, MMEHOLIETO IO
menbiei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocienoBareabHOCTH ¢ Oenkom PRD1;

6enmka PRD2, mpencrasinennoro B SEQ ID NO: 17, Genka, uMer0mero no MeHbIIei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu

98% WOEHTHYHOCTh IOCJIENOBaTEILHOCTH ¢ OenkomM PRD2, unn Oenka, MMEHOILIETO IO
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MeHbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nociaenoBareabHOCTH ¢ Oekom PRD2;

6enka SPO11-1, npencrasnennoro B SEQ ID NO: 18, 6enka, MErOIIEro Mo MeHbLIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% HIEHTUYHOCTH IMOCIeNOBaTebHOCTH ¢ Oenkom SPO11-1, unu Oejika, MMEHOIIErO II0
Menbinei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocaenopareabHOCTH ¢ Oeakom SPO11-1;

oenka SPO11-2, mpencrasnenHoro B SEQ ID NO: 19, Genka, UMEIOIIEro MO MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% HOEHTUYHOCTh IMOCJIEeNOBaTeNbHOCTH ¢ Oenxkom SPO11-2, mnm Oenka, UMEIOIIErO I10
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonodue nociaenoBareabHOCTH ¢ Oekom SPO11-2;

oenmka SDS, mpencrasnennoro B SEQ ID NO: 20, Genka, UMerOLIEro mo MeHbIIekh
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WIEHTUYHOCTh MOCHenOBaTeNbHOCTH ¢ Oenkom SDS, unm Oenka, uMMeOLIEro Mo
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
monoOue MmocjienoBaTeabHOCTH ¢ Oenkom SDS;

6enka CRCI1, mpencrasnenHoro B SEQ ID NO: 21, 6enka, UMeOLIEro no MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu
98% wuAeHTHYHOCTh MocienoBarenbHOCTH ¢ OenkomM CRCI1, wmau Oeyika, MMEOIIETO IO
menbLeit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nocaenosareabHOCTH ¢ Oeakom CRCI;

Genka P31 npencrasnennoro B SEQ ID NO: 22, Genka, HMEIOIIEro Mo MeHbIIeit
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u

98% HIEHTHYHOCTb MOCIENOBaTebHOCTH ¢ Oenmkom P319°™' umm Genka, MMeromero 1o

2

MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%

comet,
R

nofodue NmocIenoBaTeNIbHOCTH ¢ Oenkom P3

o6enka MTOPVIB, mnpencrasnennoro B SEQ ID NO: 23, 0Oenka, UMEIOIIEro IO
MeHbLIell Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wnu 98% WUOEHTHYHOCTh MocienoBaTenbHocT ¢ Oeiakom MTOPVIB, unu Oenka,
uMerolLero 1o Menblieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wnu 98% nonodue nocaenosarenbHOCTH ¢ Oekom MTOPVIB,;

6enka DFO, npencrasnennoro B SEQ ID NO: 24, Genka, UMEIOLEro Mo MEHbIIEH
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Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wun
98% wuAEHTUYHOCTh mociaenoBareabHOCTH ¢ Oenkom DFO, uam Oenka, HMEIOIIEro IO
MeHbLIeH Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% um 98%
nonobue nocienosareabHocTu ¢ 6ekom DFO;

BTOpOH O€JIOK BOBJIEYEH B KOHTPOJIb AATE3HMH MEXIY CECTPHHCKUMH XPOMOCOMaMH BO
BpeMsi Meio3a, U BTOpPOU OeNlok mpencTasiser coOoi Oenok, BBIOPAHHBIM W3 TPYIIIILI,
cocTosieH u3:

oenxa RECS, mpencrasiennoro B SEQ ID NO: 25, Genka, UMeOIIEro mo MeHbIIekh
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% WMOEHTHYHOCTh mocienoBareabHocTH ¢ Oenkom RECS8, unn Oenka, MMEMOILIETO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonodue nociaenopareabHOCTH ¢ Oenkom RECS;

TpeTuii OENOK BOBJIIEYEH BO BTOPOE AEJEHHE MeH03a, M TPETHH OeJNIOK MpPEeACTaBiseT
co0oii OeNtok, BEIOpaHHBIHN U3 TPYIIIBI, COCTOSIIECH U3:

6enmka OSD1, mpencrasiennoro B SEQ ID NO: 26, Oenka, UMEIOIIEro Mo MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WOEHTHUYHOCTb IMOCaenoBaTeabHOCTH ¢ OeakoM OSDI1, unu Oenaka, MMEHOIIEro II0
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocnenosarenbHOCTH ¢ Oenkom OSD1,

6enxa TAM, npencrasiennoro B SEQ ID NO: 27, Genka, UMEIOLIEro Mo MeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WAEHTUYHOCTh IOCHENOBaTENbHOCTH ¢ OenkoM TAM, wmium Oenka, HUMEIOIIErO IO
MeHbLuell Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nofobue nocnenosatenbHOCTH ¢ OenkoM TAM; Genka TDM1, npencrasnennoro B SEQ ID
NO: 28, 6enka, umeroriero o menbinel Mmepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% wunu 98% HAEHTUYHOCTH MOCIEIOBATEIHLHOCTH C OEJIKOM
TDMI1, unu Genka, umeromero o Menbineit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95% wnn 98% nogobue nocienoparenbHOCTH ¢ OeakoM TDMI;

6enmxka TDM1, mpencrasierroro B SEQ ID NO: 28, Geka, UMEIOIIEro Mo MeHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wun
98% WUOEHTUYHOCTh IOCjenOBaTebHOCTH ¢ Oenkom TDMI1, wnu Oenka, MMEIOIIETO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%

nonodue nociaenoBareabHOCTH ¢ Oekom TDMI,
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6enok MTL npencrasnsier codoit MTL, npencrasnennsiii 8 SEQ ID NO: 29, 6enok,
uMerouii no Menbiueit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% umu 98% uAEHTHYHOCTD MochenoBarebHOCTH ¢ OenkoM MTL, unu Oenok,
uMeroImnil mo MeHbireit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% nm 98% nongobue nocnenoparenpbHocTU ¢ OenkoM MTL.

ITone3nble  pe3ynabTaThl — HACTOSAIIErO  HM300peTeHHMs  OynyT  AONOJHHUTEIBHO
NPOWUTIOCTPUPOBAHBI B COYETAHWU C MPHUBEACHHbIMH HIDke npumepamu. Craguu wiu
peareHThl, KOTOpblE HE OMHUCAaHbI MOAPOOHO B CIEAYIOIIMX MPHMEPax, MOTYT ObITh
BBITTOJTHEHBI C TIOMOIIBIO OOBIUHBIX TEXHUYECKHX CPEACTB UM OOBIUHBIX PEareHTOB B JaHHON
O0JIaCTH TEXHHUKH.

IIpumep 1

1. B atom npumepe ucnonb3oBanHbiil TnOpua F1 npencraenser coboii onoOpeHHbIH
uUMeroLuiicst B mpopaxke ruOpunHbiii kyastuBap puca Chunyou84. Chunyou84 npencrasiser
coOOH HOBYIO MEXIOIBHUIOBYIO THOPHIHYIO PHCOBYIO KOMOWHALMIO japonica-non-indica-
restorer  (AMOHUKA-HE-UHOUKA-BOCCTAHOBUTENb),  BBIBEIEHHYIO C  HCIOJb30BAaHHEM
paHHenBeTylell no3nHel crepwibHON nuHNK sinoHuku Chunjiang 164 1 MpOMeEKyTOUYHOTO
TUNA UHOUKA-ANOHUKA TIUPOKOH COBMECTHUMOCTH M JIMHUM BoccTaHoBuTenst C84. I'mOpunHbIii
puc obnamaer TaKMMU MPEUMYIIECTBAMM, KaK MOTEHIMAJ BBICOKOH YpOXKaWHOCTH, BBICOKAs
CEeMEHHasl NPOAYKTUBHOCTb, OTJIMYHbIE KOMILJIEKCHbIE arpOHOMMYECKHE XapaKTEePUCTHKH,
XOpoIuasi yCTOMYMBOCTD K BpPEAUTENsM, LIMPOKas aJanTUBHOCT U TJA. HcxomHbiM
MaTepHajoM TeHETHYECKOH TpaHC(POPMALMM, HCIIONb3YEMBIM B 3TOM HpUMEpE, SBISETCS
KaJUTyC, WHIYLMPOBAHHBIA THOpUAHBIMH ceMeHamHu puca Fl1 u He mpomenmmii craguro
MOJIOBOTO  pa3MHOKeHHUsl. Takum 00pa3oM, TpaHCTe€HHBbIH Marepuan mnokoyeHus Ty,
NOJTIyYEHHBIH TIOCe TPAHCTeHa, COOTBETCTBYeT rHOpHUIHOMY pacteHuro puca Fl ¢ yuerom
reHeTH4ecKoro (hoHa.

2. KoHcTpynpoBaHue BEKTOPOB MYJIBTUTE€HHOIO HOKAyTa.

OCHOBHBIMH CTaIUSIMU SIBJSIFOTCS CIENYIOIUe (KOHKPETHBbIE NETad TaKXKe MOYKHO
Haiitn B CN201510485573.2):

1) Koncrpyuposanue enunoii nenesoit SK-gRNA:

Crnenyromme dYerbipe caiiTa ObLIM BBIOPaHBI B KaueCTBE CAWTOB [JIsl CHCTEMBI
penaktuposanusi reHoB CRISPR-Cas9 mns Hokayta caiitoB RECS, OSDI, PAIRI w MTL
(PAM mnocnienoBaTenbHOCTh 0003HAUEHA TIOMUEPKUBAHUEM )

caiit HokayTta rena OSD/ (SEQ ID NO:1): CTGCCGCCGACGAGCAACAAGG
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caiit HokayTa reHa PAIRI (SEQ ID NO:2): AAGCAACCCAGTGCACCGCIGG

caiit HokayTa reHa RECS (SEQ ID NO:3): CCCATGGCACTAAGGCTCTCCG

caiit HokayTa rena M7 (SEQ ID NO:4): GGTCAACGTCGAGACCGGCAGG

b CKOHCTpyHMpOBaHBI JBe KOMIUIEeMeHTapHble mnocienosarenbHocT JHK,
coorBeTcTBeHHO: nobaBneHne GGCA mepen mpsMoil MOCIENOBATENbHOCTBIO U N00ABIEHUE
AAAC nepen oOpaTHOM KOMILIEMEHTAPHOMH MOC/IeN0BATEIbHOCTHIO,

umeercs 1Ba caiira pecrpukuuu Aarl Ha SK-gRNA. [locne paciienieHus ¢ TOMOLIBEO
Aarl oOpa3oBajics BEKTOp C JIMOKAMHU KOHLAMH, TIOCIE JEHATypalld ¢ OTXKHra
CKOHCTPYHPOBAHHBIX TNPSIMOTO M OOpPaTHOro NpaiiMepoB LENEBOH MOCIENOBATEIBHOCTH,
nuraszy T4 nurupoBaiy ¢ paHee CKOHCTPYHPOBAHHBIM IPOMEXYTOUHbIM BekTOpoM SK-gRNA
¢ obpa3oBaHueM ennHOI LeneBoit gRNA;

2) OOvenunenne MHOXKecTBa gRNA M KOHCTPYHPOBaHHE KOHEYHOTO OWHAPHOTO
5KCIPECCUOHHOTO BEKTOpA!

ucnionb3ys xapaxkrepuctuku Bg/I u BamHI, Nhel n Xbal, Sall u Xhol, ssasromerocst
n3okaynamepom, nomumepuzoBain gRNA: SK-gRNA OSD1 Oputa paciieniieHa ¢ TOMOIIBEO
Kpnl u Xhol B xauectse Bektopa, SK-gRNA PAIR1 Obuta pacmerniena ¢ nmomompeto Sall n
Xbal ¢ nonyuenuem ¢parmenta PAIR1 sgRNA, SK-gRNA RECS8 Obuta pacmeriena c
nomotteto Nhel u BamHI ¢ nonyuennem pparmenta REC8 sgRNA, u SK-gRNA MTL Obuia
pacmerieHa ¢ nomoupto Bg/Il u Kpnl ¢ nonyuenuem ¢parmenta MTL sgRNA, Obuta
BBIMIOJIHEHA OfHOCTanuiiHas ObicTpas mnonumepusanmss gRNA ¢ 4  BbllIeyKa3aHHBIMU,
HakoHel, nonuMepuszoBaHHblli ¢parmeHT gRNA OSDI1-gRNA REC8-gRNA PAIR1-gRNA
MTL Obw1 pacmerien ¢ nomombto Kpnl u Bg/Il, u ¢parmMeHTsl ObUTM HW3BJIEYEHBI U
aurupoBanbl B OuHapHbid BekTop pC1300-Cas9, skcnpeccupyrommii 6enok Cas9 (Mmexny
caiitamu Kpnl u BamHI), u HakoHen ObUT MOJNy4YeH BEKTOP AJII MYJIBTUT€HHOrO HOKayTa
pC1300-Cas9-gRNA OSD1-gRNA REC8-gRNA PAIR1-gRNA MTL, B koTOpOM 4YeThbipe
reHa RECS, OSDI, PAIRI w MTI Obuti OJHOBPEMEHHO HOKAayTHPOBAHbI M KOTOPBIH
UCTIONIb30BAJH JIJIsl TPAHCTEHO3a JUTSI TTOJTYYeHHST MYJIBTHMYTAaHTa pUCa.

3. Ilony4yeHue TpaHCT€HHBIX PACTEHUI.

MynbTHIeHHBIH HOKAyTHBIM OMHAapHBIN KcnpeccrHoHHbIH BekTop pC1300-Cas9-gRNA
OSD1-gRNA REC8-gRNA PAIRI-gRNA MTL Obin  TpaHCOUIMPOBAH B INTAMM
Agrobacterium  tumefaciens EHA105 mocpencTBoM 3ieKTponopanuy, # OWHApPHBIA
SKCIPECCHOHHBIH BeKTOp nepeHocwntn B kKamryc puca Chunyou84 ¢ ucnonb3oBaHHEM

Agrobacterium  tumefaciens-onocpenoBaHHoii  Tpancopmanuu.  KoHKpeTHbI — MeTon
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TpaHchOpMaLMK  3AKJOYAETCs B CTEPIJIM3ALUM 3apofbllleldl THOPUAHBIX CEMsH pHca
Chunyou84 ¢ mocnenyromei HHOKYJSILMEH UX B Cpeny IUIsl HHIYIUpOBaHUs Kajutyca. Yepes 1
HEJIeNI0 KyJBTHUBUPOBAHUS B Ka4eCTBE PeLIUITUEHTa TpaHchopmariy Obul BEIOpaH SHEPTUYHO
pacTyIluii, CBETJIO-KENTBII W OTHOCHUTEJIBHO pPBIXJbINH 3aponbluesbiii kamityc. Ilramm
EHA10S, conepxamuii mnasmuay pC1300-Cas9-gRNA OSD1-gRNA REC8-gRNA PAIR1-
gRNA MTL, wucnonp3oBajiv s HWHQUIUPOBAHMS  PUCOBOIO  KaJIyca, IOCIHe
KyJIbTUBUpPOBaHUS B TeMHOTe npu 25°C B TedeHHe 3 CYTOK PE3HCTEHTHBIM KalayCc U
TPAaHCT€HHbIE MPOPOCTKHU MOABEPTaIN CKPUHUHTY Ha CEJEKLMOHHOMN cpene, comepxatiei S0
MI/J1 THTPOMULIMHA. BblM BBIOpaHBI TPAHCTEHHBIE MPOPOCTKH, KOTOPBIE HOPMAIBHO PACTyT
Ha TMIPOMULIMHOBOM CENEeKLMOHHON cpefe.

4. UnenTnduKanys 4eTBEPHBIX MyTAaHTOB IIOCPEICTBOM CEKBEHHUPOBAHHS

Jnst uaeHTUUKAA MyTalUd LEeNeBbIX M€HOB HCIIONB30BAIN METO MOJIEKYISIPHON
ouonorun. I'enomuyro JIHK TpaHCreHHBIX pacTeHHH SKCTPArvpoBad U3 OAHOTO PACTEHUs
metonom CTAB, u neneryro 30nHy amrumuduupoBain Meronom [P, Mcnionp3oBanHas mapa
panMepoB:

OSDI-F (SEQ ID NO: 5): atctccaggatgcctgaagtgag

OSDI-R (SEQ ID NO: 6): cctagactgctactcttgctagtgat

PAIR1-F (SEQ ID NO: 7): ctgtacctgtgcatctaattacag

PAIR1-R (SEQ ID NO: 8): ccccatcttatgtactgagettgecag

RECS8-F (SEQ ID NO: 9): gcgacgcttcactcgaagatca

RECS8-R (SEQ ID NO: 10): cgccatgectegttgatctcaa

MTL-F (SEQ ID NO: 11): acagtgactagtgacaaacgatcg

MTL-R (SEQ ID NO: 12): gatcgcgtcagcatgatgecgtgtac

[Monyyennbie npoaykTel [TI[P ObuUTM OTIpaBieHbI B CEKBEHUPYIOLIYIO KOMITAHUIO H
OSD1-F, PAIR1-F, REC8-F, MTL-F ucnonb3oBaiu B Ka4eCTBE CEKBEHUPYIOIIUX MPAMEPOB
Il CEKBEHUPOBaHMsl. Pe3ynbTaThl BBIPABHUBAIU C IOCJEAOBATENbHOCTBIO AMKOTO THUIIA.
Pe3ynbrarbl CEKBEHHPOBAHHS SIBISIFOTCS OWMONaibHBIMH. JJIi aHamu3a HCIIOJB30BAIH
cTpareruto BeipokaeHHoro komona (http://dsdecode.scgene.com/mist aHanM3a TUKOBBIX
NAaTTePHOB), YTOOBI MOJYYHTb HEMOCPENCTBEHHO HH(POpPMALMIO O MyTauuu. YeTBepHbIE
MYTaHTBHI, BCE YETBIPE FeHa KOTOPBIX SIBISIIOTCA OHAJUIEIbHBIMI MYTALUSAMHE, OBUTH yIaJICHBI.

5. Wnentndukauus pacTeHUHl ¢ (UKCHPOBAHHON IUIOMJHOCTBIO W TE€HOTHUIIOM B
NIEPBOM JIOUEPHEM MTOKOJIEHUU.

1) Ans pacTeHuii MepBOro JOYEPHErO MOKOJEHH MASHTH()UIIMPOBAHHBIX YE€TBEPHBIX
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MYTaHTHBIX PAaCTE€HUIN HCHOJB30BAIM MPOTOYHYIO LIMTOMETPUIO ISl CKPUHUHIA KJIETOYHOH
IUIOMJHOCTH, U OBUIM TONyYeHBl PACTEHUs, HMEIOIIHNE TaKyI K€ KJIETOYHYIO IUIOMIHOCTD,
YTO U POJUTENBCKHUE PACTEHUS.

KOHKpEeTHBIN METON 3aKJIFOUAETCS B CIECAYIOLIEM:

Hexotopoe KONMMYECTBO pPACTUTEIBHONW TKAaHM MOMELAIM B CTEKISIHHYK YallKy
ITerpu, noGasmsuiu 1-2 mu Oydepa mist musuca pacrenuii LBO1, usmensyany TkaHb JIe3BUEM
(3Ty omepaumio BCerna BBIMOJHSUIM HA JIbIY), aCUPUPOBAIA PACTBOP IS JUCCOLMALIIHN U3
gamku Iletpu u QunsrpoBanu uepe3 HEHJIOHOBYIO ceTKy S50 MKM B LEHTPUPYKHYIO
npobupky; uentpudyruposaiu npu 1200 o6/muH, npu 4°C B TeueHUe 5 MUH; CylnepHATAHT
orOpaceiBaiy, nodasms 450 mxn LBO1, koTopslii okpammuBaiyd 25 MK NPEIBapPUTEIBHO
oxnaxaeHaoro PI (1 mr/mu) m PHKa3er (1 mr/mu) m nHkyOupoBanu B TeueHue 10 MuH B
TEMHOTE, TECTUPOBAJIH Ha MPUOOpe sl yAAIEHHS TUTUIOUIHBIX PACTEHHA.

Ha ®ur. 4A nokaszaHbl pe3ynbTaThl ONpEAENeHUs IJIOUAHOCTH KJIETOK pPacTEHUs
Chunyou84 nokonenus F1; u Ha @ur. 4b mokazaHbl pe3ynbTaThl ONPENeNeHHs TUIOHTHOCTH
KJIETOK PacTeHUH ¢ (PUKCHPOBAHHBIM I'€TEPO3HUCOM.

2) CexkBeHUpPOBaHHE BCETO FE€HOMA.

OtOupanu nuctbs ayx pomuteneit Chunjiang 16A u C84, Chunyou84 u pacrenus c
(UKCHPOBAHHON TUIOMJHOCTBHIO MEPBOTO JIOUEPHEro MOKOoNeHus (4 pacTeHus: ObUTH BBIOpaHbBI
ciydaiiHbIM obpasom) u usBnekanu JIHK st cexBeHupoBanusi Bcero reHoma. CornacHo
pe3yJbTaTaM CEeKBEHHUpOBaHUS Bcero reHoma (Pur 5), cCymecTByer MHOIO pasHBIX
TOMO3HMIOTHBIX TeHoTHIIoB Mexay Chunjiang 16A u C84. I'enoruns! rudpuna Chunyou84 Ha
STHX CalTaX HAaXOISITCS B T€TEPO3UTOTHOM COCTOSIHUM, MMesi reHoTurbl kak Chunjiang 16A,
tak 1 C84. 'eHoTHIIBI 4-X TECTUPOBAHHBIX pacTeHHi coorBeTcTBOBa N Chunyou84 u Bce oHM
Obutl reTepOo3UroTHBIMUA. C TOYKH 3pEHHs] MOJEKYJSIPHOW OWOJOrHM OBLIO OKA3aHO, YTO
T'€HOTHII MOJTHOCTHIO COOTBETCTBOBAJ T'MOPUIHON MaTEPUHCKON KIIETKE.

IIpumep 2

1. B »3tom mnpumepe wucnojp3oBanu JuHHIO 3akpenutens Chunjiang 16B,
IIPOMEKYTOUHBII TUII MHUKA-SMOHUKA LITMPOKOH COBMECTUMOCTU U JINHUIKO BOCCTAHOBUTENS
C84. McxomHbIM MaTepUasoM AUl TeHETHYECKOH TPaHC(POPMALIUH, UCTIONB3YEMbIM B TAHHOM
IpUMepe, ABISAETCS KaJlyC, MHAYLUPOBAHHBIM POAUTEIBCKUMU CEMEHAMU.

2. KoHcTpynpoBaHue BEKTOPOB MYJIBTUTEHHOIO HOKAyTa.

OCHOBHBIMU CTaJUSIMU SIBJISIFOTCS CNEAYIOLINE

1) ITocTpoenne enunoii nenesoit SK-gRNA:
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Crnenyromme dyerpipe caiita ObUTM BBIOpaHBI B KaueCTBE CAWTOB IJIsI CHCTEMBI
penaktuposanusi reHoB CRISPR-Cas9 mns Hokayta caiitoB RECS, OSDI, PAIRI w MTL
(mocnenosarenbHOCTE PAM 0003HaueHa OAUYEPKUBAHUEM):

caiir HokayTta reHa OSD/ (SEQ ID NO: 1): CTGCCGCCGACGAGCAACAAGG

caiit HoKkayTa reHa PAIR/ (SEQ ID NO: 2): AAGCAACCCAGTGCACCGCIGG

caiit HokayTa rena RECS (SEQ ID NO: 3): CCCATGGCACTAAGGCTCTCCG

caiit HokayTa reHa M71 (SEQ ID NO: 4): GGTCAACGTCGAGACCGGCAGG

CoOTBETCTBEHHO ObuTH CKOHCTPYHPOBaHbI aBe KOMILIEMEHTAPHbIE
nocienosarenbHocTH JIHK: noGaenenne GGCA mepen mpsiMOH MOCIENOBaTEIbHOCTBIO H
nobasienne AAAC nepen oOpaTHON KOMITIEMEHTAPHON MOCJIENOBATEIbHOCTHIO,

umeercs Ba caiira pecrpukuuu Aarl Ha SK-gRNA. ITocne paciienieHus ¢ IOMOLIIBIO
Aarl oOpa3oBajcs BEKTOp C JIMIIKUMH KOHLIAMH, TIOCJ€ JACHATypaluud M OTXKHUra
CKOHCTPYHPOBAHHBIX TNPSIMOrO M OOpPaTHOro mpaiiMepoB LENEBOH IMOCIENOBATEIBHOCTH,
nurazy T4 nurupoBanu ¢ 3apaHee CKOHCTPYUPOBAHHBIM IPOMEXKYTOUHBIM BekTOopoM SK-
gRNA st obpasoBanus enuHo# HeneBoii gRNA;

4) OOvbenunenne MHOecTBa ZRNA M KOHCTPYHpPOBaHHME KOHEYHOTO OHHAPHOTO
SKCIPECCHOHHOTO BEKTOPA!

ucnonb3ys xapaxkrepuctuku Bg/I u BamHI, Nhel n Xbal, Sall u Xhol, ssnsromerocs
n3okaynamepoM, nomumepuszosanu gRNA: SK-gRNA OSD1 6pita paciieniieHa ¢ IOMOLIBIO
Kpnl n Xhol, B xauectBe Bektopa; SK-gRNA PAIR1 Obuta pacmemsiena ¢ nomombto Sall u
Xbal c¢ monyuenumem ¢parmenta PAIR1 sgRNA, SK-gRNA RECS8 Obuta pacmiemiiena c
nomortibto Nhel u BamHI ¢ nonyuennem gparmenta REC8 sgRNA, u SK-gRNA MTL Obina
pacmeriena ¢ nomoupto Bg/Il u Kpnl ¢ nonydenuem ¢parmenta MTL sgRNA, Obuta
npoBeeHa OOHOCTaAuNHAs ObicTpast nmomuMepu3ausi gRNA ¢ BeilieyKa3aHHBIMH 4; HAKOHEL,
nonumepuzoBaHHabiil pparmeHT gRNA OSD1-gRNA REC8-gRNA PAIR1-gRNA MTL Obin
pacmerien ¢ nomouteto Kpnl u Bg/ll, u ¢parmMeHTsl OBLIM BBIIENEHBI M JIUTHPOBAHBI B
Oounapublii Bektop pC1300-Cas9, skcnpeccupyromuii 6enok Cas9 (mexny caditamu Kpnl u
BamHI), u HakoHer] Obul moJiy4eH BeKTOp MynbTHreHHOro Hokayta pC1300-Cas9-gRNA
OSD1-gRNA REC8-gRNA PAIR1-gRNA MTL, uetsipe rena koroporo, RECS, OSDI1, PAIRI
u MTL, ObuTH OMHOBPEMEHHO HOKAyTHPOBAHBI, M KOTOPBIH MCIONB30BAJIH JIsl TPAHCTEHO3a C
NOJTy4YE€HUEM MYJIBTUMYTAaHTHOTO PHCA.

3. Ilony4yeHue TpaHCT€HHBIX PACTEHUI.

buHapHBI 5KCIPECCHOHHBIM BEKTOp AN MyabTureHHoro Hokayta pC1300-Cas9-
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gRNA OSDI1-gRNA REC8-gRNA PAIRI-gRNA MTL nepenocunu B mrtamMmm EHA105
Agrobacterium tumefaciens MOCPENCTBOM 3JIEKTPONOPALUH, U OMHAPHBIA SKCIPECCHOHHBIN
BeKTOp nepeHocunu B kajuyc Chunjiang 16B u C84 ¢ ucnosnp3oBaHueM TpaHChopMmaLuy,
omocpenoBanHoi Agrobacterium tumefaciens. KonkperHslii Meroxm TpaHchopmaruu
3aKJIIOYAETCs] B CTEPUIIM3ALMU 3apOABIEH CEeMsH, ¢ MOCIEeAyIOIIeld HWHOKYJISALUEHd WX B
KaJUTyC-MHAYLUPYOIYyo cpeny. Uepes 1 Hememo KyJbBTHUBUPOBAHHS SHEPIMYHO PACTYILUH,
CBETJIO-JKENIThIH U OTHOCUTENIbHO PBIXJIbIA 3apONbILIEBbId KaIyC ObUl BbIOPAH B KaueCTBE
peuunuenta Tpanchopmauuu. Illtamm EHA10S, comepskammii mnasmuay pC1300-Cas9-
gRNA OSD1-gRNA REC8-gRNA PAIR1-gRNA MTL, ucnonp3oBanu st HHOULIUPOBAHUS
KaJulyC puca, IOCjie KyJIbTUBHpPOBaHMs B TeMHoTe npu 25°C B TedeHue 3 CYTOK,
PE3UCTEHTHBIE KAJUIyC M TPAHCTEHHBIE POCTKU IOIBEPraid CKPUHHUHTY HAa CEJEKLMOHHOU
cpene, conepxateii SO mr/n rurpoMuuyHa. bbutn oroOpaHbl TPAHCTEHHBIE POCTKH, KOTOpPBIE
HOPMAJIbHO PacTyT Ha TUTPOMULIMHOBOM CEJIEKLIUOHHON Cpene.

4. Marepuansl Chunjiang 16B u C84, Bce deTblpe reHa KOTOPBIX SIBIISFOTCS
reTepO3UIOTHON MyTauued, OblIH WAEHTH(QHUIUPOBAHBI C TOMOIIBI0 CEKBEHHPOBAHUS, U
3aTeéM THOPUAN3UPOBAHBI, YTOOBI OTCESTh THMOPHIHBIE PACTEHUs, YEThIPE TI'€HAa KOTOPBIX
SBJISTFOTCS. MY TALIUSIMHL.

Jns uaeHTugUKAy MyTalWd LEeNeBbIX M€HOB HCIOJIb30BAIN METO MOJIEKYISPHON
Oouonorun. I'enomuyro JIHK TpaHCreHHBIX pacTE€HHI SKCTPArupoBajMd W3 OJHOTO PACTEHUs
nocpencteom Mmerona CTAB wu nenesyro 30Hy ammiumuduiuposamu npu nomoru [TLP.
Hcnonb3oBaHHas napa npaliMepos:

OSDI-F (SEQ ID NO: 5): atctccaggatgcctgaagtgag

OSDI-R (SEQ ID NO: 6): cctagactgctactcttgctagtgat

PAIR1-F (SEQ ID NO: 7): ctgtacctgtgcatctaattacag

PAIR1-R (SEQ ID NO: 8): ccccatcttatgtactgagettgecag

RECS-F (SEQ ID NO: 9): gcgacgcttcactcgaagatca

REC8-R (SEQ ID NO: 10): cgccatgectegttgatctcaa

MTL-F (SEQ ID NO: 11): acagtgactagtgacaaacgatcg

MTL-R (SEQ ID NO: 12): gatcgcgtcagcatgatgcgtgtac

ITonyuyennsie nmponyktsl [ILP Obutn OTHpPaBIEHBI B CEKBEHUPYIOLIYIO KOMIIAHHIO, U
OSDI1-F, PAIRI-F, REC8-F, MTL-F ucnosib30Baiu B Ka4eCTBE CEKBEHUPYIOLIUX NpaiiMepoB
IUIE CEeKBEHUPOBAHUs. Pe3ynbTaThl BBIPABHUBAJIN C IOCIEAOBATEIBHOCTBIO TUKOTO THIIA,

9TOOBI HETIOCPEICTBEHHO MOJTYYUTh HH(OPMALIUIO O MyTaLUH.
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ITocne wuckmrouenust marepuanos Chunjiang 16B u C84 ¢ rerepo3surorHeiMu
MyTalMsIMM WX CKpEIIMBAJIM W HUCKIIOYANNd TUOpUAHBIE pAacTeHUs C OWaIeNbHBIMU
MyTalusiMu B mokosneHuu F1.

5. Cobupanu cemeHa THOPUIHBIX PACTEHHUH, U B MEPBOM IOYEPHEM IOKOJECHUH
UIEHTU(PULHIPOBAIN PACTEHUS C (PUKCUPOBAHHBIM F€HOTUIIOM U TIOUTHOCTBIO.

1) Ans pacreHuii mepBOro QOYEPHEro MOKOJIEHUST MACHTH(DUIIMPOBAHHBIX PACTEHUM C
TpeMsi MYTALUSIMH HCIOJb30BAJIM MPOTOYHYK) LIUTOMETPHUIO JUIsl TMPOBEPKH KJIETOUHOM
TUTOMIHOCTHU U OBLTH TMOJYYeHBI PACTEHUS, UMEIOLINE TAKYIO JK€ KJIETOUHYIO IUIOUHOCTb, YTO
U POAMTEIBCKHE PACTCHHUS.

KoOHKpeTHBII METOA 3aKJIFOHAETCS B CIAEAYIOLIEM:

HekoTopoe KOMMYECTBO pPACTUTENBHOH TKAaHM MMOMEINAJN B CTEKJSIHHYIO YallKy
ITerpu, noGasmsuu 1-2 mu Oydepa st musuca pacrenuit LBO1, u3mensyanu TkaHb JIe3BUEM
(3Ty omepaumio BCeraa BBIMOJHSUIA HA JIbIY), aCUPUPOBAN PACTBOP IS JUCCOLMALIAHN M3
gamku Iletpu u QunerpoBanm uepe3 HEHJIOHOBYIO ceTKy S50 MKM B LEHTPU]PYKHYIO
npodupky; uentpudyruposamu rnpu 1200 o6/muH, npu 4°C B Te4eHHE 5 MUH, CylepHATAHT
orOpaceiBaiy, nodasmsmu 450 Mk LBO1, koTopslii okpamuBany 25 MKJ NPENBAPUTENBHO
oxnaxaeHsoro PI (1 mr/mur) u PHKa3b1 (1 mr/min) B Teuerne 10 MUH B TEMHOTE, TECTHPOBAIIH
Ha rpuOope Ui yaJeH!sl AUMJIOUIHBIX PACTEHUH.

2) CexBeHUpPOBaHNE BCETO F€HOMA.

OtGupanu nuctes 1ByX ponutenbckux pactennit Chunjiang 16B u C84, Chunyou84
U pacTeHuil ¢ (PUKCHPOBAHHOW IUIOMIHOCTBIO MEPBOTO JOUEPHErO MOKONEHUs (2 pacTeHHs
Obutn BBIOpaHBI Ciy4aitHbIM oOpa3om), u wus3Biekann JIHK niasi cekBeHMpOBaHHs BCEro
reHoMa. COIVIaCHO pe3ysbTaTaM CEKBEHHPOBAHHUSI BCErO ME€HOMA: CYIIECTBYET MHOTO Pa3HBIX
TOMO3UTOTHBIX reHoTurnoB mexxay Chunjiang 16B u C84. I'enorumnel rubpuna Chunyou84 Ha
STHX CalTaX HAXOIOATCSI B TETEPO3UTOTHOM COCTOSIHUM, MMest reHoTuIbl odoux Chunjiang 16B
u C84. I'enorumbl 2 TeCTUPOBAHHBIX pacTeHuidl coorBercTBoBanM Chunyou84, u Bce OHH
Obutn TeTepo3uroTHBIMUA. C TOYKH 3pEHHsI MOJEKYJISIPHOW OHOJOrvM OBLIO OKA3aHO, YTO
T'€HOTHII MTOJTHOCTBIO COOTBETCTBOBAJ TMOPUIHON MAaTEPUHCKON KIIETKE.

IIpumep 3

1. B atom npumepe ucnons3yemsiii rudpun F1 mpeacrasiser coboit omoOpeHHBbIH
UMeroLuiics B mpopaxke ruOpuaHblil KyastuBap puca Chunyou84. Chunyou84 npencrasmiser
coOOH HOBYIO MEXIOIBHUIOBYIO THOPHIHYIO PHCOBYIO KOMOMHALMIO japonica-non-indica-

restorer  (AMOHUKA-HE-UHOUKA-BOCCTAHOBUTENb),  BBIBEIEHHYHO C  HCIOJb30BAaHHEM
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crepwibHON ymHuUM Chunjiang 164 W TIPOMEKYTOYHOTO THIA UHOUKA-SNOHUKA IIAPOKON
COBMECTMMOCTH U JMHUH BoccraHoBurenst C84. I'mOpunHelii puc obnamaer TakuMH
IPeUMYIECTBAMH, KakK IIOTEHLMAJl BBICOKOM  ypOXKAaHHOCTH, BBICOKAas CEMEHHas
IPONYKTUBHOCTb, OTJIMYHBbIE KOMILUIEKCHBIE ArpOHOMHUYECKHE XAPAKTEPUCTHKH, XOpOIlas
YCTOHYMBOCTb K BpEAWUTENSIM, LIMPOKAas AaJalTUBHOCTL M T.JA. MCXOOHBIM Marepuaiom
IeHETUUECKOH TpaHC(HOpPMAIMK, HCIOJIb3yeMbIM B 3TOM IIpUMeEpe, SBJISIETCS KaJulyc,
WHIYLUHUPOBAHHBI THOPHIHBIMH CEMEHaMu puca Fi; M He NpOoIIenluii CTaauio IMOJIOBOTO
pasMHOXKeHHs. Takum 00pa3oM, TPaHCTE€HHBINH MaTepuas MokoneHust To, MOJy4eHHBIH moce
TPAHCT€HA, COOTBETCTBYET TMOPUAHOMY pacTeHuro puca F, ¢ yuerom renernyeckoro oHa.

2. KoHcTpynpoBaHue BEKTOPOB MYJIBTUTE€HHOIO HOKAyTa.

OCHOBHBIMH CTaUSIMU SIBJISIFOTCS CJEAYIOLINE

1) Koncrpyuposanue enuangHoi neneBoit SK-gRNA:

Cnenyromme Tpu caiita ObllM BbIOpAaHBI B KadyeCTBe CAWTOB Ui  CHCTEMBI
penaktupoBanusi reHoB CRISPR-Cas9 nmns wokayra RECS, OSDI w PAIRI (PAM
NIOCJIEIOBATENbHOCTD 0003HAUEHA ITOAUYEPKIBAHUEM )

cait HokayTa reHa OSD/ (SEQ ID NO: 1): CTGCCGCCGACGAGCAACAAGG

caiit HokayTa reHa PAIRI (SEQ ID NO: 2): AAGCAACCCAGTGCACCGCIGG

caiitr HokayTa reHa RECS (SEQ ID NO: 3): CCCATGGCACTAAGGCTCTCCG

beumn  CKOHCTPYHMpOBaHBI [B€ KOMIUIEMEHTapHble nocnenosarenbHoctu JIHK,
coorBeTcTBeHHO: nobasneHne GGCA mepen mpsMOil MOCIENOBATENbHOCTBIO U T0OOABICHUE
AAAC nepen o6paTHOI KOMIUIEMEHTapHOH MOCIIEN0BATEIbHOCTHIO;

umerorcss nBa caiita pecrupukuun Aarl Ha SK-gRNA. Ilocne pacieruieHust c
nomouibto Aarl, o6pa3oBaicsi BEKTOP € JIMIKAMH KOHLIAMH, TMOCJ]E ACHATYPALUU U OT)KUTa
CKOHCTPYHPOBAHHBIX TMPSIMOTO M OOpPaTHOrO NpaiiMepoB LENEBOH MOCIENOBATEIBbHOCTH,
JAUrMpoBaiu aurasy T4 ¢ paHee CKOHCTPYHPOBAaHHBIM MPOMEKYTOUHBIM BekTopoM SK-gRNA,
9T00BI CHOPMUPOBATH AUHYIO LieeByI0 gRNA;

2) OoOvenunenne Tpex gRNA W KOHCTpPYHMpOBaHHE KOHEUHOTO OHHAPHOTO
SKCIIPECCHOHHOTO BEKTOpA!

ucnionb3ys xapakrepuctuku Bg/Il mw BamHl, Nhel nu Xbal, Sall n Xhol, xoropsie
SIBJISIFOTCSL M30KayaapHepamu, nonumepuzoBain gRNA; OKOHYATENbHO MOTMMEPU3OBAHHBIN
¢parmenT gRNA OSD1-gRNA REC8-gRNA PAIR1 Obut pacmeruieH ¢ nomombso Kpnl u
Bglll, n ¢parmenTsl ObulM BBIETIEHBI W JUTHpPOBaHbl B OnHapHBI BekTop pC1300-Cas9,

skcrpeccupyrommuii 6enok Cas9 (mexny cavitamu Kpnl u BamHI), n HakoHer ObuT mony4eH
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BeKTOp A MyasTureHHoro Hokayta pC1300-Cas9-gRNA OSD1-gRNA REC8-gRNA PAIR],
B koTopoM Tpu rera RECS, OSDI u PAIRI Gblan ONHOBPEMEHHO HOKAyTUPOBAHBI U KOTOPBII
UCIOJIb30BAJIU AJI TPAHCTEHO3a € MOJMYyYEeHUEM MYyJIbTUMYTaHTa PUCA.

3. Ilony4yeHue TpaHCTE€HHBIX PaCTEHUN.

MynBTUreHHBIH HOKAyTHBIH OMHApHBIN 3KcripeccroHHbIi BekTop pC1300-Cas9-gRNA
OSD1-gRNA RECS8-gRNA PAIR1-gRNA nepememanu B mramm EHA105 Agrobacterium
tumefaciens (AgroBacterium tumefaciens) TOCPENCTBOM 3JEKTPONOpPALUN KW OWHAPHBINA
SKCIPECCHUOHHBIM BEKTOp mepememiand B kautyc puca Chunyou84 ¢ wucrnonb3oBaHUEM
TpaHchopMalMy, ONOCPEeNOBaHHOW Agrobacterium  tumefaciens. KOHKpEeTHbIA MeTOX
TpaHCchOpMALIMK 3AKJFOYAETCS B CTEPIJIM3ALUM 3apOAbllied THOPUAHBIX CEMsIH pHca
Chunyou84 ¢ mocnenyrotmeil UX HHOKYJISILIHEH B Cpeny Il HHIYUpOoBaHus kamtyca. Yepes 1
HeNleNI0 KyJIbTUBUPOBAHUS SHEPTUYHO PACTYLIUH, CBETIO-KENTHIM U OTHOCUTENBHO PbIXJIBbIH
3apOABIIEBbIH Kajulyc ObLT BBIOpaH B KadecTBe peuumnuenta TpaHcopmaruu. Llltamm
EHAI10S, conepsxxamuii ninasmuay pC1300-Cas9-gRNA OSDI1-gRNA REC8-gRNA PAIRI,
UCTIONIb30BANIN 1JIs1 MHQUIIMPOBAHUS KAJJIyCa pUCa, MOCHE KYJIbTHBHPOBAHUS B TEMHOTE MPH
25°C B TeueHue 3 CYTOK, PE3UCTEHTHBINH KaJIyC U TPAHCI€HHblE NPOPOCTKU IMOJABEPraju
CKPUHHUHTY Ha CEJIeKLMOHHOH cpene, comepxaiei SO mr/n rurpomunuaa. beutn oTrobpaHsI
TPaHCTE€HHbIE MPOPOCTKHU, KOTOPbIE HOPMAJIbHO PACTyT HA TMI'POMULIMHOBON CENEKLIMOHHOU
cpene.

4. Unentuduxanus TPOHHBIX MyTaHTOB IIOCPEICTBOM CEKBEHUPOBAHUS

Jlnst uaeHTuGUKaU MyTalUi LEIeBbIX T'eHOB HCIIOIb30BAIN METOA MOJIEKYJSIPHON
ouonorun. I'enomuyro JIHK TpaHCreHHBIX pPacTEHHIl SKCTPArMpOBaM U3 OTHOTO PACTEHUS
nocpencteoMm Mmerona CTAB wu ueneByro 30Hy amrumaguiupoBanu nocpeactsom ITLP.
Hcnonb3oBaHHas napa npaliMepos:

OSDI-F (SEQ ID NO: 5): atctccaggatgcctgaagtgag

OSDI-R (SEQ ID NO: 6): cctagactgctactcttgctagtgat

PAIR1-F (SEQ ID NO: 7): ctgtacctgtgcatctaattacag

PAIR1-R (SEQ ID NO: 8): ccccatcttatgtactgagettgecag

RECS-F (SEQ ID NO: 9): gcgacgcttcactcgaagatca

REC8-R (SEQ ID NO: 10): cgccatgectegttgatctcaa

ITonyuyennbsie npoxykTel ITL[P ObuM OTIpaBlieHBl B CEKBEHUPYIOIIYIO KOMITAHUIO U
OSDI1-F, PAIR1-F u REC8-F Obuti HCIIONBb30BaHbI B KAYECTBE CEKBEHHUPYIOIINX MpaiiMepoB

AJisi CCKBCHUPOBAHUA. PeBy.]'IbTaTbI BbIpaBHUBAJIL C MNOCJICAOBATCIbHOCTBO AOUKOI'O THIIA.
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Pesynbrarbl CEKBEHHPOBAHHS SIBISIOTCS OuMopmanbHbIMU. [l aHanm3a WMCIONB30BAIU
cTpareruto BeIpokaeHHoro komona (http://dsdecode.scgene.com/mist aHanM3a MHUKOBBIX
NaTTEPHOB), YTOOBI MOJYUYUTh HEMTOCPEICTBEHHYIO NMH(OPMALIMIO O MyTaLIUH.

Cpenn HUX MyTaHTBHI ¢ OMAIJIETBHBIMA MyTALMSMH B 3TUX 3 CalTax MPEACTaBISIOT
co0Oil pacTeHus, KOTOpblE MOTYT MPOU3BOAUTH T'aMEThl, TE€HOTHI M XPOMOCOMHAas
IUIOUTHOCTD KOTOPBIX COOTBETCTBYIOT COMAaTHUECKUM KJIETKAM.

5. Ucnonp3ysi TPOMHOM MYTaHT B Ka4€CTBE JKEHCKOTO POAUTENIS], ONMbUISUIM MbLIbLION
APYTOro pacTeHHs TalUIOMHAYKTOPA JUISI MHAYKLUU PA3BUTHUS JKEHCKHUX TaMeT B CEMEHa, B
pesynsrate ObUIO TMOJydeHO OOJIbIIOe KOJNMYECTBO THOPUAOB, KOTOPbIE MOANEPKHBAIN
reTepo3uC.

6. Wpentudukauus pacreHuil ¢ (PUKCUPOBAHHON IUIOMJHOCTBIO W TE€HOTHUIIOM B
NIEPBOM JIOUEPHEM TTOKOJICHUH.

1) Jna pacTeHHil mepBOro MOYEPHErO IMOKOJECHUsS] WACHTU(UIMPOBAHHBIX TPOHHBIX
MYTaHTHBIX PACTEHMH HCIOJNB30BAIH MPOTOUYHYIO LIUTOMETPHUIO IJISI CKPUHUHTA KJIETOYHOM
IUTOMHOCTH, U OBUTM TIONyYeHBl PACTEHUS, NMEIOIIHNE TaKyK K€ KJIETOYHYIO IUIOMIHOCTD,
YTO U POIUTEIBCKUE PACTEHHSI.

KoHKpeTHBII METOA 3aKJIFOUAETCS B CIAEAYIOLEM:

Hekoropoe KOMM4ecTBO pPAaCTUTENbHONH TKAaHM MOMEINAJN B CTEKJSIHHYIO YallKy
ITerpu, noGasmsuiu 1-2 mu Oydepa st musuca pacrenuit LBO1, usmensyanu TkaHb Jie3BUEM
(3Ty omepaumio BCerna BBIMOJHSIM HA JIBAY ), aCIHPUPOBAIN PACTBOP VIS AUCCOLMALIUH W3
vyamku [letpm u ¢unsrpoBasn yepe3 HEWIOHOBYIO ceTKy 50 MKM B LEHTPUQYKHYIO
npobupky; tnentpudyruposanu npu 1200 o6/muH, npu 4°C B TedyeHHe 5 MUH, CylepHATAHT
orOpaceiBay, nodasmsin 450 mxin LBO1, koTopblii okpamruBamy 25 MK HpPEIBAPHTEIBHO
oxnaxaeHuoro PI (1 mr/mur) u PHKa3b1 (1 mr/mun) B Tederne 10 MUH B TEMHOTE, TECTHPOBAIIH
Ha npuOope IS yIaJeHUs] TUIJIOUTHBIX PACTeHUH

2) CexkBeHUpPOBaHHE BCETO F€HOMA.

OtOupamu mmctest aByx pomuteneit Chunjiang 16A u C84, Chunyou84 u mepsoro
JOYEPHETO TOKOJIEHUs] ¢ (PUKCHPOBAHHOW IUIOMIHOCTBIO (4 pacTeHus ObUIM BBIOPAHBI
cnydaiinbiM obpa3om), u usenekamn JIHK nnst cekBeHupoBanusi Bcero reHoma. CornmacHo
pe3ysbTaraM CEKBEHHPOBAHHUS BCErO T'€HOMA. CYILIECTBYeT MHOIO PAa3HbIX TOMO3HMIOTHBIX
reHorunioB Mexnay Chunjiang 16A u C84. I'enorunel rubpuna Chunyou84 Ha 3Tux caifrax
HAXOZATCS B TETEPO3MIOTHOM cOCTOsHMM, uMmes reHotunel u Chunjiang 16A, u C84.

I'enorunsl 4 mporecTHpoBaHHBIX pacTeHuil coorBercTBoBain Chunyou84 u Bce oHM ObUIH
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reTepo3uroTHeIMu. C TOYKH 3pEHUSI MOJEKYJSIPHOW OMOJIOruu OBUIO TOKAa3aHO, YTO T€HOTHII
MOJTHOCTBIO COOTBETCTBOBAJ THOPUIHON MaTEPUHCKOM KIIETKE.

IIpumep 4

1. B sTom npumepe ucnonp3oBanubiil rubpun F1 npencrasnser coboit onoOpeHHbIH
UMEIOLINICS B Mponake ruOpuaHbii KysbTuBap puca Chunyou84. Chunyou84 npencrasmiser
cO00¥ HOBYHO MEKITOBUIOBYIO THOPUIHYIO KOMOMHAIIMIO puca japonica-non-indica-restorer,
BBIBEJIEHHYIO C HCIOJb30BaHHEM crepribHON JuHuM Chunjiang 16A ¥ MpPOMEKYTOYHOTO
TUIA WHAUKA-SITIOHUKA IIUPOKON COBMECTUMOCTH M JIMHUU BoccTaHoBuTest C84. T'ubpumHbIii
pUC HMeeT IMPEeuMYINeCTBA BBICOKOTO MOTEHLMAala ypOXKANHOCTH, BBICOKOH CEMEHHOU
MPONYKTUBHOCTH, OTJIMYHBIX KOMIUJIEKCHBIX AarpOHOMHYECKHX XapaKTePUCTHK, XOpOLIei
YCTOHYMBOCTU K BPENUTENsIM U LIMPOKOM aJanTUBHOCTU U T.J. McxomHblM MaTepuaniom
T€HEeTUYEeCKON TpaHCPOpPMALIMHU, HWCIIONB3yEMbIM B 3TOM MpHMEpE, SBISIETCS KaJUIYC,
WHIYLHUPOBAaHHBI THOPHIHBIMH CEMEeHaMu puca F; M He Npolenmuii CTaguio IMOJOBOTO
pasMHOXKeHHs. TakuM 00pa3oM, TPaHCTE€HHBIH MaTepua MokoneHust Ty, MONy4eHHbIH mocie
TPAHCT€HA, COOTBETCTBYEeT TMOPHUAHOMY pPacTeHHIO puca F; Ha OCHOBaHMHM T€HETUYECKOTO
¢ona.

2. KoHcTpynpoBaHue BEKTOPOB MYJIETUTE€HHOIO HOKAyTa.

OCHOBHBIMH CTaUSIMU SIBJISIFOTCS CIEAYIOLINE

1) Koncrpyuposanue enuangHoi neneoit SK-gRNA:

Cnenyrouie Tpu caiita ObUTH BbIOpaHBI B KAyeCTBE CANTOB Uil CHUCTEMBI
penaktupoBanusi reHoB CRISPR-Cas9 npnsi wokayra RECS, OSDI w PAIRI (PAM
NOCJIeIOBATEIbHOCTD 00O3HAUEHA MTOAUYEPKIBAHUEM )

caiit HokayTa reHa OSD/ (SEQ ID NO: 1): CTGCCGCCGACGAGCAACAAGG

caiit HokayTa reHa PAIRI (SEQ ID NO: 2): AAGCAACCCAGTGCACCGCTIGG

calitr HokayTa rena RECS (SEQ ID NO: 3): CCCATGGCACTAAGGCTCTCCG

b CKOHCTpyHpOBaHBI JiBe€ KOMIUIEMeHTapHble mnocienosarenbHoctu JIHK,
coorBercTBeHHO: nobasnenne GGCA mepen npsiMON MOCIENOBaTEbHOCTREIO U OOABIICHHUE
AAAC nepen oOpaTHOM KOMILIEMEHTAPHOH MOCIENOBATEIPHOCTHIO,

umerorcss asa caiita pecrpukuuun Aarl Ha SK-gRNA. Ilocne pacmeruieHust c
nomorteto Aarl obpasoBajncs BEKTOp C JUNKUMH KOHLIAMH, ITOCJIE JEHATYpPallMd U OTXKHUTa
CKOHCTPYHPOBAHHBIX TNPSIMOTO M OOpaTHOro mpaiiMepoB LENEBOH IOCIENOBATEIbHOCTH,
nuraszy T4 nurupoBaiu ¢ paHee CKOHCTPYHPOBAHHBIM MPOMEKYTOUHBIM BeKTOpoM SK-gRNA,

9T00BI C(HOPMHUPOBATH EAUHYIO 1ieneByI0 gRNA;



49

2) OoOvenunenne Tpex gRNA W KOHCTPyHpOBaHHE KOHEUHOrO OWHAPHOTO
SKCIPECCHOHHOTO BEKTOpA!

ucnionb3ys xapaxkrepuctuku Bg/Il uw BamHl, Nhel u Xbal, Sall n Xhol, xoropsie
SBJISIFOTCSL  M30KayAapHepamu, mnojauMepusoBain gRNA; HakoHel, NOJUMEPU30BAHHBIN
¢parmenT gRNA OSD1-gRNA REC8-gRNA PAIR1 pacmerusinu ¢ nomombto Kpnl u Bg/I1,
u (parmeHThl ObUTM BbIIEIEHbI W JIMTHPOBaHbI B OuHapHbii BekTOop pC1300-Cas9,
skcnpeccupyromuii 6enok Cas9 (mexnay caitramu Kpnl u BamHI), u HakoHen ObUT MOJMyYeH
BeKTOp A1 MyasTureHHoro Hokayta pC1300-Cas9-gRNA OSD1-gRNA REC8-gRNA PAIR1,
B koTopoM Tpu rera RECS, OSD1 u PAIRI Oplan HOKayTHPOBAHBI OHOBPEMEHHO U KOTOPBIH
UCTIOJIb30BAJH JIJIsl TPAHCTEHO3a C MOJYYSHUEM MYJIBTUMYTaHTa PHCa.

3. Ilony4yeHue TPaHCTEHHBIX PACTEHUI.

MynbTHIeHHBIH HOKAyTHBIH OMHapHBIN 3KcnipeccnoHHbIH BekTop pC1300-Cas9-gRNA
OSDI1-gRNA REC8-gRNA PAIRI-gRNA MTL nepenocumu B wmrtamMmMm EHAI105
Agrobacterium tumefaciens (AgroBacterium tumefaciens) MOCPENCTBOM 3JIEKTPOIIOPALIA U
OMHApHBI SKCIPECCHOHHBIM BEeKTOp mepeHocwnu B kamayc puca Chunyou84 ¢
UCTIONIb30BaHUEM  TpaHC(hOpMaLnK,  OMOCPEROBaHHON  Agrobacterium  tumefaciens.
KonkpertHblit criocod TpaHChOopMaIiK 3aKIF0UAETCS B CTEPIIIN3ALNN 3apObIIeH THOPHIHBIX
cemssH puca Chunyou84 c¢ mocnenyromeil MHOKyJSILMEH WX B Cpeay sl MHAYLUPOBAHHS
kautyca. Yepe3 | Henmemro KyJIbTUBUPOBAHUS JHEPIUYHO PACTYLIMH, CBETJIO-KEITHIA M
OTHOCHUTEJIBHO PBIXJIbIA 3apONBIIIEBbIH KaMIyC ObLT BBIOPAaH B KayecTBE pELUIHEHTA
tpancopmauuu. Illtamm EHA10S5, comepxxammii mmasmuay pC1300-Cas9-gRNA OSD1-
gRNA REC8-gRNA PAIR1, ucnonbp3oBanu s MUHOUIUPOBAHMS KaJIyca pHCa, IMOCTe
KyJBTUBUPOBaHUsS B TeMHOTe mpu 25°C B TeueHHe 3 CYTOK, PE3UCTEHTHBIH Kaulyc U
TPaHCT€HHbIE MPOPOCTKHU MOABEPTaIN CKPUHUHTY Ha CEJEKLMOHHOMN cpene, comepxaiiein S0
MI/J1 THTPOMHIIMHA. BpUTH OTOOpaHbl TPaHCTEHHBIE MPOPOCTKH, KOTOPbIE HOPMAJIBHO PAcTyT
Ha TUTPOMHLIMHOBOH CEJIEKIIMOHHON cpene.

4. Unentudukanus TPOHHBIX MyTAHTOB NIOCPEICTBOM CEKBEHHPOBAHUS

Jinst aeHTHUKAUN MyTalUi LEJIeBbIX T€HOB HCIIONB30BAJICS METO MOJIEKYISIPHON
Oouonorun. I'enomuyro JIHK TpaHCreHHBIX pacTEHHI SKCTPArupoBajd U3 OTHOTO PACTEHUS
nocpencteoMm Merona CTAB, um neneByro 30HY ammuudunuposann nocpeacrsom IILP.
Hcnonp3oBaHHast napa npaiMepoB:

OSDI-F (SEQ ID NO: 5): atctccaggatgcctgaagtgag

OSDI-R (SEQ ID NO: 6): cctagactgctactcttgctagtgat
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PAIR1-F (SEQ ID NO: 7): ctgtacctgtgcatctaattacag

PAIR1-R (SEQ ID NO: 8): ccccatcttatgtactgagettgecag

RECS-F (SEQ ID NO: 9): gcgacgcttcactcgaagatca

REC8-R (SEQ ID NO: 10): cgccatgectegttgatctcaa

ITonyuennsie npoxnyktel ITIIP OpuiM OTHpaBIEHB! B CEKBEHHUPYIOLIYI) KOMITAHUIO H
OSD1-F, PAIR1-F u REC8-F ucnonp3oBajn B Ka4eCTBE CEKBEHUPYIOIIMX MPaiMepOB s
CEeKBEHUpOBaHUsA. Pe3ynbTarbl BBIpABHUBAIM C [OCJIENOBATENbHOCTHIO JMKOTO THIIA.
Pesynbrarbl CEKBEHUPOBAHHsS SIBJISIFOTCS OMMONaibHBIMH. JIJIi aHamu3a HCIOJIB30BAIH
cTpareruto BeiposkaeHHoro komona (http://dsdecode.scgene.com/mist aHanM3a TMUKOBBIX
NATTEPHOB), YTOOBI HETTOCPEICTBEHHO MOJIYYUTh HHPOPMAIIHIO O MyTallUH.

Cpenn HUX MyTaHTBI ¢ OMAJUIENBHBIMU MYTALUSMHU B 3TUX 3 CalTax MPENCTaBISIOT
cOOOH pacTeHusi, KOTOpble MOTYT TPOU3BOAUTH TaAMETHI, TEHOTHII H XPOMOCOMHAs
IJIOUTHOCTD KOTOPBIX COOTBETCTBYET COMAaTHUECKUM KJIETKaM.

5. Ilocne TOro, kKak TPOWHBIE MYTaHTBl PA3BWJINCHh [0 OIpPEAENICHHON CTaauuy,
MOCPENCTBOM AaCENTUYECKOH omepanuyu Opajy IMbUIBHUKH WM TBUIBLY COOTBETCTBEHHO MU
MHOKYJIMPOBAJIM B UCKYCCTBEHHO COCTABJICHHYIO NMBUIBHUKOBYIO Cpeny, YTOOBI MHAYLIMPOBATH
o0Opa3zoBaHMe KaJUTyCca, M 3aTeM IMOy4ali PACTEHUS IOCPEICTBOM KYJIBTYPbI TKAHH.

6. Wpentudukauus pacreHuil ¢ (PUKCUPOBAHHON IUIOWAHOCTBIO M T€HOTHIIOM B
PACTEHUSAX TKAHEBOW KYJIBTYPBI.

1) Jnst pacTeHHii MEpBOrO AOYEPHEro IMOKOJEHUsS] MIEHTU(UIHUPOBAHHBIX TPOHHBIX
MYTAHTHBIX PAaCTE€HUN HCIOJb30BAJIM NMPOTOYHYI0 LIMUTOMETPUIO IJIsI CKPUHMHIA KJIETOYHOU
TUIOMIHOCTH, W ObUIM TOJyYeHbl PACTEHUS, MMEIOIIHE TaKYI K€ KJIETOYHYIO IUIOMIHOCTD,
YTO U POJUTENBCKHIE PACTEHUS.

KoHKpeTHBIN METOA 3aKJII0HAETCS B CAEAYIOIIEM:

Hekotopoe konmu4yecTBO pacTUTENbHONW TKaHM MOMELAIM B CTEKISIHHYIO YallKy
IMerpu, noGasmsuiu 1-2 mn Oydepa mist musuca pacrenuii LBO1, u3mensyanu TkaHb JIe3BUEM
(3Ty omepaumio BCeraa BBIMOJHSUIA HA JIBAY), aCUPUPOBAINA PACTBOP IS JUCCOLMALINU U3
gamku Iletpu u QuuerpoBanm uepe3 HEHIOHOBYIO ceTKy S50 MKM B LEHTPHU(PYKHYIO
npobupky; nerrpudyruposanu npu 1200 o6/muH, npu 4°C B TedeHHe 5 MUH, CylepHATAHT
orOpaceiBanm, nodasmsn 450 mxn LBO1, koropslii okpamuBanyu 25 MKI HpPENBapPUTENBHO
oxnaxaeHroro PI (1 mr/mir) u PHKas3b1 (1 mr/mun) B Teuerne 10 MUH B TEMHOTE, TECTHPOBAIIH
Ha rpuOope Ui yIaJeHUsl IUIJIOUIHBIX PACTeHUH

2) CexkBeHUpPOBaHNE BCETO F€HOMA.
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OtOupanmu smuctest aByx pomuteneit Chunjiang 16A u C84, Chunyou84 u mepsoro
JOUYEPHETO TOKOJNIEHUs] ¢ (PUKCHPOBAHHOW IUIOMIHOCTBIO (4 pacTeHus ObulM BBIOPAHBI
ciydaiiHbIM obpasom) u usBnekanu JIHK mist cexBeHupoBanusi Bcero reHoma. CornacHo
pesynbTaTaM CEKBEHMPOBAHMsI BCErO I€HOMA: CYLIECTBYET MHOIO Pa3HbIX T'OMO3UIOTHBIX
reHorunos mexay Chunjiang 16A u C84. I'enorunsl rubpuna Chunyou84 Ha sTHX caiitax
HAXOISTCS B TETEPO3UIOTHOM COCTOsiHMH, uMesi reHoturnbl W Chunjiang 16A, u C84.
I'erorumbl 4-X IPOTECTUPOBAHHBIX pacTeHuil coorBercTBoBa n Chunyou84, u Bce oHU ObUTH
reTepo3uroTHeIMU. C TOYKH 3PEHUST MOJIEKYJSIPHOW OMOJO0ruu ObUIO TOKA3aHO, YTO T€HOTHI
MOJTHOCTBIO COOTBETCTBOBAJ THOPUIHON MaTEPUHCKOM KITETKe.

IIpumep S

1. B sTom npumepe ucnonbiyercst rudpun F1 - onoOpeHHbI UMEIOIUICS B IPOgake
rubpuanbiii  kynsruBap puca Chunyou84. Chunyou84 mnpencraBmser coOoli HOBYIO
MEKBUAOBYIO THOPUOHYIO KOMOWHAIIMIO pHUCAa SMMOHHMKA-NON-HHIUKA-BOCCTAHOBUTEID,
BBIBEJICHHBIA C HMCMONb30BaHHEeM cTepuiibHOW JuHUM Chunjiang 16A ¥ mpPOMEKYTOYHOTO
TUNA WHAUKA-ATIOHWKA MIMPOKOM COBMECTUMOCTH W BOCCTaHOBHUTENsA (epruipHOCTH c84.
I'uOpuaHBbI pHC MMEeT NPEUMYINEeCTBAa BBICOKOTO IOTEHLMANA YPOXKAMHOCTH, BBICOKOH
CEMEHHOW NPOAYKTUBHOCTH, OTJIMYHBIX KOMIUIEKCHBIX AarpOHOMHYECKHUX XapaKTEPUCTHK,
XOpOoLed yCTOMYMBOCTH K BPEOWUTENAIM W ILIMPOKOW aJanTUBHOCTH, U T.A. McxogHbM
MaTepuasoM TE€HETUYEeCKOH TpaHC(HOpPMALMH, HUCIONb3YeMbIM B 3TOM IPUMEpPE, SIBISAETCS
KaJUTyC, WHIYLUPOBAHHBI THOpPUAHBIMU CeMeHaMM puca Fj, M He mpomeamui CTaguio
IIOJIOBOTO  pasMHOXKEeHWsl. TakuM o0pa3oM, TpPAHCTeHHBbI Marepuan NOKojeHus T,
NOJIyYEHHBIA TMOCJIE TPAaHCIE€Ha, COOTBETCTBYeT T'HMOpPHOHOMY pacreHuro puca F; Ha
OCHOBaHUH T'€HETHUECKOTO (POHa.

2. KoHcTpynpoBaHue BEKTOPOB MYJIBTUTE€HHOIO HOKAyTa.

OCHOBHBIMH CTAIMSIMU SIBJSIFOTCS CIIEAYIOIIHE

1) Koncrpyuposanue enuangHoi neneoit SK-gRNA:

Cnenyromme Tpu caiita ObllM BbIOpAaHBI B KadyeCTBe CAWTOB Ui CHCTEMBI
penaktupoBanusi reHoB CRISPR-Cas9 nmns Hokayra RECS, OSDI, n PAIRI (PAM
MOCJIEIOBATENbHOCTD 00O3HAUEHA MTOAUYEPKUBAHIEM):

cait HokayTa reHa OSD/ (SEQ ID NO: 1): CTGCCGCCGACGAGCAACAAGG

caiit HokayTa reHa PAIRI (SEQ ID NO: 2): AAGCAACCCAGTGCACCGCTIGG

cait HokayTa reHa RECS (SEQ ID NO: 3): CCCATGGCACTAAGGCTCTCCG

beutn  CKOHCTPyHpPOBaHBI 1B€ KOMILIEMEHTapHble mnocaenosarenbHocTd  JIHK,
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coorBercTBeHHO: nobaBienne GGCA mepen npsiMON MOCIENOBaTEIbHOCTRIO U NOOABICHHUE
AAAC nepen oOpaTHOI KOMITJIEMEHTAPHOM MOCIIENOBATENBHOCTHIO;

umeercs nBa caiita pecrpukunu Aarl na SK-gRNA. Tlocne pacuierieHus: ¢ TOMOIIBEO
Aarl oOpa3oBajicsi BEKTOp C JIMIKAMH KOHLAMH, T[OCJI€ JEeHAaTypalld U OTXKHIa
CKOHCTPYHMPOBAHHBIX NPSIMOIO M OOpPaTHOro mpaiMepoB LEeNeBOH MOCIEAOBATENbHOCTH,
nurazy T4 nurupoBanu ¢ paHee CKOHCTPYHPOBAHHBIM MTPOMEKYTOYHBIM BeKTOpoM SK-gRNA,
9T00BI CHOPMUPOBATH EAUHYIO LieeByI0 gRNA;

2) OoOvenunenne Tpex gRNA W  KOHCTpPYHMpPOBaHHE KOHEUHOTO OWHAPHOTO
SKCIIPECCHOHHOTO BEKTOpA!

ucnonb3ys xapakrepuctuku Bg/Il u BamHI, Nhel n Xbal, Sall and Xhol, xoropsie
SIBJSIFOTCSL  M30KaynapHepamu, mnojguMepuszoBain gRNA; HakoHEel MNOJUMEPU30BaHHBIN
¢dparmenT gRNA OSDI1-gRNA REC8-gRNA PAIR1 6wt pacuierieH ¢ nomombsio Kpnl u
Bglll, n ¢parmentsl ObuM BBIIETEHBI W JUTHpPOBaHbl B OmHapHBIH BekTop pC1300-Cas9,
skcnpeccupyrommuid 6enok Cas9 (mexnay cavitamu Kpnl u BamHI), u HakoHen ObUT mONTyueH
BeKTOp A MyasTureHHoro Hokayta pC1300-Cas9-gRNA OSD1-gRNA REC8-gRNA PAIR],
B koTopoM Tpu rera RECS, OSD1 u PAIRI Oblan HOKayTHPOBAaHBI OMHOBPEMEHHO M KOTOPBII
UCNOJIb30BAJIU AJIs OJyUYeHHs] TPAHCT€HO3a C MOJIy4eHUeM MYyJbTUMYyTaHTa puca.

3. Ilony4yeHue TpaHCT€HHBIX PACTEHUM.

MynbTUreHHBIH HOKayTHBIM OuHapHbIN 3KcnipeccuoHHbli BekTop pC1300-Cas9-gRNA
OSD1-gRNA RECS8-gRNA PAIR1-gRNA MTL nepenocunmum B wmramMm EHAI0S
Agrobacterium tumefaciens (AgroBacterium tumefaciens) mOCpPeICTBOM 3JIEKTPONIOPALIMHA U
OMHApHBII SKCIPECCHOHHBI BEKTOp mepeHocwnu B kamwiyc puca Chunyou84 ¢
UCTIOJIb30BAaHMEM  TpaHC(hOpMaLUU,  ONMOCPEAOBaHHOW  Agrobacterium  tumefaciens.
KoHkpeTHbIil crmoco0 TpaHcopMaliu 3aKJIIOYaeTCs B CTEPHIIM3ALMU 3apONbIeld CeMsiH
rubpunnoro puca Chunyou84 ¢ mocnenyromeldl WX WHOKYJALMEH B Cpeny sl WHAYKIUH
kajtyca. Yepes 1 Henmemo KyJbTUBUPOBAHMSI SHEPIMUYHO PACTYLIMM, CBETJIO-XKENThIH U
OTHOCHUTEJIbHO PBIXJIBIA 3apOABIIIEBbIA KaulyC ObUl BbIOPaH B Ka4deCTBE PELMITUEHTA
tpanchopmaunu. lltamm EHA10S, comepxkammii mmasmuay pC1300-Cas9-gRNA OSDI1-
gRNA REC8-gRNA PAIR1, ucnonbp3oBanu s UHOUIHPOBAHWS KaJUTyca pHUCa, IMOCTe
KyJBTUBUPOBaHUsT B TeMHoTe mnpu 25°C B TedueHue 3 CYTOK, PE3UCTEHTHBIH Kajulyc U
TPAHCT€HHBbIE TPOPOCTKH OBUIM TOABEPTHYTHl CKPHUHHUHIY Ha CEJEKIHOHHOW Cpene,
conepkameid 50 mr/n rurpoMunvHa. Beuth 0TOOpaHbI TPaHCTE€HHBIE MPOPOCTKH, KOTOPBIE

HOPMAJIbHO PacTyT Ha TUTPOMULIMHOBOM CEJIEKLIUOHHOU Cpene.



53

4. Unentudukanus TPOHHBIX MyTAHTOB NOCPEICTBOM CEKBEHUPOBAHUS

s naeHTu(UKAUN MyTaluil LeJIeBbIX T€HOB HCIIONb30BAJICA METOJ MOJIEKYISPHON
ouonorun. I'enomuyro JIHK TpaHCreHHBIX pacTE€HHI SKCTPAarupoBajyd U3 OJHOTO PACTEHUS
meronom Ha ocHoBe CTAB wu wneneByro 30Hy amrumnduuuposain nocpenctsom IILIP.
Hcnonb3oBaHHas napa npaliMepos:

OSDI-F (SEQ ID NO:5): atctccaggatgcctgaagtgag

OSDI-R (SEQ ID NO:6): cctagactgctactcttgctagtgat

PAIR1-F (SEQ ID NO:7): ctgtacctgtgcatctaattacag

PAIR1-R (SEQ ID NO:8): ccccatcttatgtactgagcttgecag

RECS8-F (SEQ ID NO:9): gcgacgcttcactcgaagatca

REC8-R (SEQ ID NO:10): cgccatgectcgttgatctcaa

[Tonyuyennsie nmponyktsl [P Obutn OTHpPaBIEHBI B CEKBEHUPYIOIIYIO KOMITAHHUIO, U
OSD1-F, PAIR1-F u REC8-F ucnonp3oBajgn B Ka4eCTBE CEKBEHUPYIOIINX MPAaHMEpOB s
CEeKBEHHUpOBaHUs. Pe3ynbTarbl BBIpABHUBAIM C [OCJENOBATENbHOCTBIO JAMKOIO THIIA.
Pe3ynbrarbl CEKBEHHPOBAHHsS SBISIFOTCS OWMMONAibHBIMH. JIJIi aHamW3a HCIIOJB30BAIH
cTpareruto BeIposkaeHHoro komona (http://dsdecode.scgene.com/mist aHanM3a TUKOBBIX
NaTTEPHOB) /JIs1 HEMTOCPEICTBEHHOTO MONYYEHUsT HHPOPMALIUN O MyTaLUSAX.

Cpenu HUX MyTaHTBI ¢ OMAJUIENbHBIMU MYTALUSAMHU B 3TUX 3 CalTax NpPeaCTaBISIOT
cOOOH pacTeHusi, KOTOpble MOTYT TIPOU3BOAWUTH TaMeThl, T€HOTUI M XPOMOCOMHas
IJIOUAHOCTD KOTOPBIX COOTBETCTBYET COMAaTHUECKUM KJIETKAM.

5. XumMuuecku UHAYLMPOBAHHBIN TAPTEHOTCHE3

BbuT B3AT PUCOBBII MaTepuaj ¢ OMHOBPEMEHHBIM HOKayTOM Tpex reHoB RECS, OSDI
u PAIRI. Tlepen uBeTeHHWEM puCa OCYINECTBISUIM yAaJleHUE HECO3PEBIINX TECTHKOB
MOCPENCTBOM Cpe3aHusi O0OJIOYKH B COOTBETCTBUHU C OOINEH METOMUKOW THOpUAM3AIMH, U
3aTeM PUCOBBIE KOJIOCKU TMOTPYKAIH B PACTBOP Ayl 00padoTku u3 5-50 MI/; MaJienHOBOTO
runpasuna wia 2-20 mr/a 6-0eH3unaMUHOaIeHHA Ha 2-3 MUHYTBI, TePMETHYHO YIAKOBBIBAS,
yTOOBI PENOTBPATUTD MOMAAaHNe MbUTbLLIL. Uepe3 aBaanaTh CyTok mocie odpaboTku Opasu
He3peJible 3apOABbILIN WIN 3€pHA U KYJIBTUBHPOBAJIHN UX C MOJyY€HHEM NMapTeHOreHEeTHUYECKUX
PacTEHMIA.

6. Mpentudukauus pacreHuil ¢ (PUKCUPOBAHHON IUIOMTHOCTBIO W TEHOTHIIOM B
NIEPBOM JIOUEPHEM MTOKOJIEHUH.

1) Jna pacTeHuil mepBOro MOYEPHErO IMOKOJECHUS HWACHTU(PUIMPOBAHHBIX TPOHHBIX

MYTAaHTHBIX paCTeHI/Iﬁ HUCIIOJIb30BaJIM MPOTOYHYIO HUTOMETPUIO AJIA CKPUHUHIA KJICTOYHOM
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IUIOMHOCTH, U OBUIM TONyY€HBl PACTEHUS, HMEIOIIHNE TaKyI K€ KJIETOYHYIO IUIOMIHOCTD,
YTO U POIUTEIBCKUE PACTEHHSI.

KoHKpeTHBIN METOA 3aKJIFOYAETCS B CIAEAYIOLEM:

Hexoropoe komu4ecTBO pacTUTENbHONH TKAaHM MOMEINAJM B CTEKJSIHHYIO 4YallKy
Ietpu, nobasmsnu 1-2 mu Oydepa mis ausuca pactenuii LBO1, uaMensyanu TKaHb Jie3BHEM
(3Ty omeparmio BCerna BBIOJHSUIM HA JIbAY), aCUPUPOBAIN PACTBOP Ul AUCCOLMALIUU W3
yamku [letpu u QuusTpoBaim uepe3 HEIMIOHOBYIO ceTKy S50 MKM B LEHTPU(PYKHYIO
npobupky; nenrpudyruposanu npu 1200 o6/muH, npu 4°C B TedyeHHe 5 MUH, CylepHATAHT
orOpaceiBaiy, nodasmsuin 450 mxn LBO1, kotopeiii okpammBanmu 25 MKJ TPEIBAPHTEIBHO
oxnaxaeHaoro PI (1 mr/mur) u PHKa3b1 (1 mr/mun) B Teuerne 10 MUH B TEMHOTE, TECTHPOBAIIH
Ha MpuOope I yIAJeHUs TUIJIOUIHBIX PACTeHUH

2) CekBeHUpPOBaHHUE BCETO FE€HOMA.

OtOupanu muctes apyx pomnuteneit Chunjiang 16A u C84, Chunyou84 u pacrenus c
(pUKCHPOBAHHON TUIOMJHOCTBIO TIEPBOTO JTOYEPHETO MOKONeHHs (4 pacTeHHus ObUIH BBIOpAHBI
cnydaiiHbiM obpa3om), u uspnekamn JIHK nnst cekBeHmpoBanusi Bcero reHoma. CornacHo
pe3ysbTaraM CEKBEHHPOBAHHUS BCErO TI'€HOMA. CYLIECTBYeT MHOIO PAa3HbIX TOMO3HUIOTHBIX
reHorunoB mexay Chunjiang 16A u C84. I'enorunel rubpuna Chunyou84 Ha 3Tux caifrax
HAXOISITCSI B TETEPO3UTOTHOM COCTOosiHMM, uMesi reHotunbsl 1 Chunjiang 16A, u C84.
I'enorumns! 4-X IPOTECTUPOBAHHBIX pacTeHuil coorsercTBoBain Chunyou84, u Bce oHU ObUIH
reTepo3uroTHeIMU. C TOYKY 3peHHsT MOJIEKYJIIPHOH OMONOrHu ObUIO AOKAa3aHO, YTO FEHOTHUI
HIOJIHOCTBEO COOTBETCTBOBAJ THOPUAHON MaTe€pUHCKON KJIETKE.

IIpumep 6

1. MyTareHes U CKpUHUHI MyTaHTa

IToromcTtBO  KymeruBapa coum  Zhonghuang39, TOJY4YEHHOrOo  MOCPENCTBOM
EMS(sTunmerancynbdoHar)-MyTareHesa, MoaBeprail CKPUHUHTY € MOMOLIBK) TEXHOJIOTUH
BBICOKOIIPOM3BOAUTENLHOTO CEKBEHUPOBAHMS C MOJYYEHHUEM PACTeHHH, y KoTopbix RECS n
OSD1  sBIAOTCA  TETEPO3UTOTHBIMH ~ MYTAallMsIMH ~ COOTBETCTBEHHO. B pesynbrare
rUOpUAN3aINNA  MEXIY TeTePO3UIOTHBIMH PACTEHUSMH W CKPHUHHUHTA MOTOMCTBA OBLIH
NOJTy4€Hbl pacTeHust, Y KOTopbix RECSE n OSD/ SBIAIOTCS TeTepO3UTOTHBIMA MYTALUSIMHE, Y
kynbTuBapa cou Qihuang34, mnocpenctBom EMS-MyTrarenesa, HOTOMCTBO MOABEPTaIIH
CKPUHUHTY C TIOMOLIBK) TEXHOJOTWH BBICOKOTPOU3BOIUTENBHOTO CEKBEHHPOBAHUS C
nojiydeHreM pacteHudi, y koropeix SPO/I-I u CENH3 SBISIOTCS Te€TepPO3UTrOTHBIMU

MyTalMsIMM COOTBETCTBEHHO. B pesynbrare rulOpuamsanmu MeXIy TIeTepO3HIOTHBIMH



55
pacTeHNsAMHU M CKPUHHUHIA MOTOMCTBA OBUIM TOJy4Y€HBbl pacTeHus, y Kotopeix SPOII-1 u
CENH3 ABRSIOTCS T€TEPO3UTOTHBIMU MYTALUSMH, pacTeHus, y koropeix RECS u OSDI
ABJISIFOTCSL T€TEPO3UTOTHBIMU MYTALMSIMHM, W pacTeHus, y kKotopbix SPO/I1-1 n CENH3
SIBJSIIOTCSL T€TEPO3UTOTHBIMH MYTALMSIMH, THOPUAMZHPOBAIN, W MOTOMCTBO IOABEPrasiv
CKPUHHHIY C MOJYy4€HUEM PACTEHUH, BCE YEThIPE T'€HA KOTOPBIX SIBJIAIOTCSA I€T€PO3UTOTHBIMU
MYy TaLHSIMH.

2. KoHcTpynpoBaHue TPAaHCT€HHOTO BEKTOPA

bbul CKOHCTPYHpOBaH OWHApPHBIA BEKTOP € OOLUT-CIELHU(PUUHO KCIPECCHPYEMBIM
EC1.2 nna ynpaenenusi skcnpeccued CENH3  pgukoro THma, W 3THM  BEKTOPOM
TpaHC(HOPMHUPOBAIIN PACTEHHSI, BCE YETHIPE TI'€HA KOTOPBIX SBISIOTCS TIe€TE€PO3UTOTHBIMU
MyTaLsIMH;, CaMOBOCIPOHM3BOASIIEECS] MOTOMCTBO PACTEHUH OBLIO MIEHTH(PHUUPOBAHO H
MOZIBEPTHYTO CKPHHUHIY C IOJYYEHHEM OIHOTO PaCTeHHs, Y KOTOporo Bce reHel RECS,
OSD1, SPO11-1 u CENH3 SBIAOTCS TOMO3UTOTHBIMH MyTalMsIMU B KoTopoe umeer Ecl.2::
CenH3 TpaHCreHHBIE KOMIIOHEHTBI, ObUTH COOpaHBI CAMOBOCIIPOU3BOISIIEECS] CEMEHA 3TOTO
pacTeHus.

3. Wpentudukauus pacreHuil ¢ (PUKCUPOBAHHON IUIOMAHOCTBIO M TEHOTHIIOM B
NIEPBOM JIOUEPHEM MTOKOJIEHUU.

1) Jnst nodepHHX pacTeHUH TEPBOrO TIOKOJIEHUS HCIONIb30BAIH IMPOTOYHYIO
LIUTOMETPUIO JJIs1 CKPUHMHIA IUIOMJHOCTU KJIETOK M OBUIM MOJNyYeHbl PACTEHUs, UMEIOIIe
TAKYH0 K€ KJIETOYHYIO IJIOUJHOCTD, YTO U POAUTEIbCKHUE PACTEHUS

KOHKpEeTHBIN METON 3aKJIFOUAETCS B CIECAYIOLIEM:

Hekotopoe Konmu4yecTBO pacTUTENbHONW TKAaHM MMOMELIAIM B CTEKSIHHYKO YallKy
ITerpu, noGasysuiu 1-2 miu Oydepa mist musuca pacrenuii LBO1, usmensyany TkaHb JIe3BUEM
(3Ty omepaumio BCeraa BBIMOJHSUIA HA JIBAY), aCUPUPOBAIN PACTBOP I JUCCOLMALIUN U3
yamku [letpu u QuusrpoBanm uepe3 HEMIOHOBYIO ceTky S50 MKM B LEHTPUQYKHYIO
npobupky; nenrpudyruposanu npu 1200 o6/mun, npu 4°C B TedeHHe 5 MUH, CylMepHATAHT
orOpaceBaiy, nodasmsn 450 mxn LBO1, koTopslii okpamuBaiu 25 MK HpPENBAPHTENBHO
oxnaxaeHroro PI (1 mr/mur) u PHKas3b1 (1 mr/mun) B Teuerne 10 MUH B TEMHOTE, TECTHPOBAIIH
Ha npuOope Ui yIaJeHUs TUITIOUIHBIX PACTEHUH

2) 'eHOTUIIUECKOE TECTUPOBAHHE.

IToromMcTBO ¢ PUKCHPOBAHHOHN TNIOMTHOCTHIO (4 pacTeHust ObUIN BBIOPAHBI CIyYaitHBIM
0o0pa3oM) U JIUCThsI PACTEHHUI MPEbIAyIIero MOKOJeHHUs ObLIM OTOOpaHbI Uil SKCTPAKLUU

JIHK; 16 reTepo3UroTHBIX y4YacCTKOB OBLIM CIIy4ailHbIM OOpa3oM OTOOpaHbI M3 MarepuajioB
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rUOpUAOB MPENbINYLIEro MOKOJEHUs, U ObUIH CKOHCTPYMPOBAHBI MpaiiMephl AJsl JETEKIHH.
I'eHOTHIIYECKOE TECTUPOBAHKE BBIMOIHIN HA PACTEHHSIX MEPBOTO AOUEPHErO MOKOJIEHHS, U
0Ka3aJIoCh, YTO Ie€HOTUIbI 4 pacTeHui Ha 16 yuyacTkax ObUIM TOYHO TAKUMH K€, KaK H Y
NPEebIAYINero MOKOJIEHHs, TO €CTh BCE OHU ObUIM TreTepO3UroTHbIMH. C TOUKM 3peHHs
MOJIEKYJIIpPHOH Ouonoruu ObUIO JOKAa3aHO, YTO Te€TEPO3UTOTHBIN T€HOTHUIT HE IMOABEPrajcs
peKOMOMHALINY WIIH Pa3/ENIeHHIO.

Ipumep 7

1. B stom mpumepe wucnonbp3oBaHHbI TruOpun F; mpexacrasmser coboii rubpun
KyKypy3sl Jiahe158, koropsriii npencrasisier codoit komOunaruo LD140xL.D975.

2. KoHcTpynpoBaHue BEKTOPOB MYJIBTUTE€HHOIO HOKAyTa.

OCHOBHBIMH CTAIAVSIMU SIBISIFOTCS CIIEAYIOIIHE

1) Koncrpyuposanue enuangHoi neneBoit SK-gRNA:

Crnenyromme yetsipe caiiTa ObUTH BEIOPAHBI KaK CAWTHI ISl CHCTEMBI PEIaKTHPOBAHUS
reHoB CRISPR-Cas9 nns HOkayta caiitoB RECS, OSD1, PAIRI w MTL xykypy3sl (PAM
IIOCJIEI0BATENbHOCTh O0O3HAUEHA TOIYEPKUBAHIEM):
caiit HokayTa rera ZmOSD/ (SEQ ID NO: 30): TCTGCCTGTACTGGAGTTATTGG
caiit HokayTta reHa ZmPAIRI (SEQ ID NO: 31): GGATTGCTGCGACAGCGGCTGGG
caiit HokayTta reHa ZmRECS (SEQ ID NO: 32): GGAAGTCCCACGAGTAATTATGG
caiit HokayTta reHa ZmM7L (SEQ ID NO: 33): GGAAGGCGAGGATGGTTCCCGGG

2) OObbenunenne MHOxecTBa ERNA M KOHCTPYHpPOBaHHE KOHEYHOrO OWHAPHOrO
5KCIPECCUOHHOTO BEKTOPA:

ucnionb3yst xapakrepuctuku Bg/Il w BamHI, Nhel u Xbal, Sall n Xhol, xoropsie
ABISAIOTCA M30KaynapHepamu, noiaumepusoBain gRNA: SK-gRNA ZmOSD1 pacmennsnu ¢
nomoureto Kpnl u Xhol B xauectBe BekTopa; SK-gRNA ZmPAIR1 pacmemisuim ¢ mOMOLIbEO
Kpnl u Xhol ¢ nonyuennem ¢pparmernra ZmPAIR1 sgRNA, SK-gRNA ZmRECS pacmernisuin
¢ nomombto Nhel m BamHI ¢ nonyuennem ¢parmenra ZmREC8 sgRNA, u SK-gRNA
ZmMTL pacmemsiin ¢ momotubsto Bg/Il u Kpnl ¢ nonyuennem pparmenta ZmMTL sgRNA,
Obutla TpoBeneHa OmHOCTanMitHas ObicTpas monumepusauuss gRNA ¢ BeimIeyka3aHHBIMH 4,
HakoHel nonumepn3oBaHHbIi ¢pparMeHT gRNA ZmOSD1-gRNA ZmREC8-gRNA ZmPAIR1-
gRNA ZmMTL pacmerusimu ¢ nomomsto Kpnl u Bg/ll, u ¢parmeHTsl ObUTH BBIACTIEHBI U
murupoBanbl B OuHapHbId BekTop pC1300-Cas9, skcnpeccupyrommii Oenok Cas9 (Mmexny

caiitamu Kpnl n BamHI), u HakoHen ObLT MONy4YeH BEKTOP AJII MYJIBTUT€HHOrO HOKayTa

pC1300-Cas9-gRNA ZmOSDI1-gRNA ZmREC8-gRNA ZmPAIRI-gRNA ZmMTL, vy
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KOTOpPOro uetbipe reHa Kykypysel RECS, OSDI, PAIRI w MTL Obinu OXHOBPEMEHHO
HOKAayTUPOBaHbI U KOTOPBIN HCIOB30BAIM JJIsl TPAHCT€HO3a C MOJyY€HUEM MYJIBTUMYTAaHTa
KYKYpPY3BbL

3. Ilony4yeHue TpaHCTE€HHBIX PaCTEHUN.

Kykypy3Hblli BEKTOp [js1 MYJIBTUI€HHOIO HOKAyTa, MOJY4YEHHBIH HA MNpenblayllel
cranuu, mnepeHocwnn B wmTamm LBA4404 Agrobacterium tumefaciens moOCpencTBOM
AJIEKTPOIOPALIMY, W 3TOT OWHAPHBIA SKCIPECCUOHHBI BEKTOP MEPEHOCHNIM B KaJUlyC
KyKypy3Horo rubpuna Jiahel58 mocpenctBom TpaHcopmanuu, — OMOCPEAOBAHHON
Agrobacterium tumefaciens. Ilocne onbUIeHUS KYKypy3y UCKYCCTBEHHO YIAKOBBIBAJIN HA 9-12
CYTOK, OpajM >KEHCKHE TOYaTKH, CHUMAJW NPHUIBETHUKH, W ONPBICKUBAIN 75% CIHUPTOM,
KOIZa CHHUMAJM KaKABIH NPUIBETHUK, s AEe3UH(DEKIMH TOBEPXHOCTH, W HE3peJble
3aponbimu pasmepom 1,0-1,2 MM otOupann B OOKC ¢ TOMOIIBIO JIe3BUS U 3aT€M MOMEIIANU B
TUIEPOCMOTHYECKUI pacTBOp AN JajibHEHIIero HWCIONb30BaHUs, MPU 3TOM BpeMsl B
TUNIEPOCMOTHYECKOM PacTBOpPE HE NOJDKHO Obwio mpesbimate 1 yac. Korma 3nauenne OD600
KYJIbTHBHPOBaHHBIX Agrobacterium tumefaciens npocturano 0,8, Oakrepum cobupanu
NOCPEACTBOM  LEHTPU(PYTUPOBAHMS,  HCIONB3YySs 1  MONB/I  CYCHEH3HIO  IOCHe
pecyCrieHAUPOBaHUsI, TOOABISUIN AallETOCUPUHIOH 10 KOHEYHOU KOHLEeHTpauu 200 MKMOJIB/JI,
3TOT OaKTepHUaIbHBIN PAaCTBOP MUCIOJB30BAIH sl MHPUIUPOBAHUS HE3PEJBIX 3apObILIeH B
T€YeHWe S5 MMHYT, 3aTeéM CMeCb MEPEHOCUIM B CpeAy AJsd CO-KyJIbTUBUPOBAaHUS U
KYJIbTHUBHpPOBadK B TemMHoTe npu 25°C B TeueHne 7 cyTrok. Hespenbix 3apoxblineit
NEePEHOCHJIM B CEJIEKTHBHYIO Cpeny, CoAepikamyrd 15 Mr/nm rurpoMunuHa, ¥ B
pereHepalMoOHHYI0 cpeny B Oosee MO3MHMIA MepUoA Uil CKPUHUHTA YCTOWYHBOTO Kajulyca U
TPAHCT€HHBIX PACTEHUI.

4. UnenTudukanms 4eTBEPHbIX MyTAHTOB MOCPEICTBOM CEKBEHHUPOBAHHS

Meton CTAB wucnonb3oBanu ans Beiaenenus reHomHon JIHK TpaHcreHHO# KyKypy3bl
u3 oxHoro pacreHus, u Hi-Tom (BBICOKOIPON3BOOUTENBPHOE OTCIICKHBAHUE MYTALUN)
UCTIONIb30BAJIN JUIST MIEHTH(HUKALMN MYyTalMid LEJeBOro reHa (KOHKPETHBbIE MOAPOOHOCTH
MoxHO Haiiti B CN201710504178.3).

5. Upentudukanust pacTeHWH KyKypy3bl C (DPUKCHPOBAHHOH IUIOMJHOCTBIO H
T€HOTUIIOM B IIEPBOM JAOYEPHEM IOKOJIEHUU.

1) JInsa pacTeHuii mepBoro IOYEPHEro MOKOJIEHUS UASHTU(UIIIPOBAHHOTO YETBEPHOTO
MYTaHTa KyKypy3bl UCIIOJIB30BAIN MPOTOYHYIO LIUTOMETPUIO JUIsl CKPUHMHTA IUIOUAHOCTH, U

ObLIH MOJIy4€Hbl pPACTCHUA, HMCIOIIHUE TaKyH0 XKE€ KICTOUHYHO TIINIOMAHOCTb, YTO U
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POIUTENBCKHE PACTEHUS.

KoHKpeTHBIN METOA 3aKJIFOYAETCS B CIAEAYIOLEM:

Hexoropoe KomM4ecTBO pacTUTENbHONH TKAaHH MOMELIAJN B CTEKISHHYIO YallKy
Ietpu, nobasmsu 1-2 mu Oydepa mis ausuca pactennii LBO1, uaMensyanu TKaHb Jie3BHEM
(3Ty omepaumio BCerna BBINOJHSIM HA JIbAY ), aCUPUPOBAIN PACTBOP Ul AMCCOLMALINU H3
qamku [letpu u (uiasTpoBanu uepe3 HEWIOHOBYIO ceTKy S50 MKM B LEHTpHDYKHYIO
npobupky; ueHrpudyruposamu npu 1200 o6/mun, 4°C B TedyeHHWe 5 MUH, CylNepHATAHT
orOpaceiBay, nodasmsmi 450 mxn LBO1, koTopslii okpamuBaiu 25 MK MpPEIBAPHTENIBHO
oxnaxaeHroro PI (1 mr/mur) u PHKa3b1 (1 mr/mun) B Teuerne 10 MUH B TEMHOTE, TECTHPOBAIIH
Ha npuOope I yIaJeHUs TUIJIOUIHBIX PACTeHUIN

2) CexkBeHUPOBaHHE BCETO FE€HOMA.

OtOupanu ouctes aByx pomuteneii LD140 u LD975, Jiahel158 u pacreHust Kykypy3bl
NEPBOTO JJOYEPHETO IOKOJIEHUS] ¢ (PUKCUPOBAHHOM TUTOMAHOCTBIO, W u3Biekanu JIHK nmns
CEeKBEHHPOBAHUSI BCEr0 TE€HOMAa. [EHOTUNBI PACTEHHWH KYKypy3bl IE€PBOTO JOUEPHErO
nokoJyieHns1 coorsercTBoBaiM Jiahel58 u Bce oHM ObuTH reTepo3uroTHeIMU. C TOYKHU 3PEHUs
MOJIEKYJISIPHOM Omoioruu ObUIO JOKA3aHO, YTO T€HOTHIBI IOJHOCTBIO COOTBETCTBOBAJIH
T'HOPUAHBIM MaT€PUHCKUM KJIETKAM.

IIpumep 8

1. B atrom npumepe ucnonb3oBaHHbIl ruOpun Fi npencrasiser coboit rubpun Tomara
Elisa, marepunckasi ocoOb mpencTaBiseT COOOH YCTOMYHMBYIO K HHU3KUM TeMIeparypam
MHOpenHyo TUHUIO “Syi2-4”, 1 0THOBCKast 0COOb MpeACTaBisieT COO0I BBICOKOKAYE€CTBEHHYIO
YCTOMYHMBYIO K O0JIe3HAM HHOpeaHYO JTUHUI “S28”.

2. KoHcTpyupoBaHue BEKTOPOB MYJIBTUTE€HHOTO HOKAyTa.

OCHOBHBIMH CTAIMSIMU SIBJSIFOTCS CIICAYIOIIHE

1) Koncrpyuposanue enuangnoil neneBoit SK-gRNA:

Crnenyromue 4eThipe caiita ObLUTH BBIOPAHBI, KAK CAWTHI IS CUCTEMbI PETAKTHPOBAHHUSI
renoB CRISPR-Cas9 nns Hokayta caiitoB Ttomara RECS, OSDI, SPO1l w MTL (PAM
MIOCJIEIOBATENIbHOCTD 0003HAUEHA MTOAUYEPKIBAHUEM )

caiit HokayTa rera SIOSD/ (SEQ ID NO: 34): CAGAAGCAGGGAGAATGGCAGG

caiit HokayTa rera SISPO/1 (SEQ ID NO: 35): TGAGGATCTCGCTCGAGGTAGG

caiit HokayTa reHa SIRECS (SEQ ID NO: 36): GCACAGGAGGAACCTGCTAAGG
caiit HokayTa reHa SIMT7L (SEQ ID NO: 37): TGATTGCCGGAACGAGCACCGG

2) OOvenunenne MHOecTBa ZRNA M KOHCTPYHpPOBaHME KOHEYHOTO OHMHAPHOIO
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9KCIPECCUOHHOTO BEKTOPA:

ucnionb3ys xapakrepuctuku Bg/ll uw BamHl, Nhel u Xbal, Sall n Xhol, xoropsie
ABJISIFOTCST M30KaynapHepamu, noiauMepusosain gRNA: SK-gRNA SIOSD1 pacmensim ¢
nomouteto Kpnl u Xhol B xauectse Bekropa, SK-gRNA SISPO11 pacuienisiny ¢ mMOMOLIBIO
Sall u Xbal nnst cosnanus ¢pparmenta SISPO11 sgRNA, SK-gRNA SIRECS8 pacuernisiiu ¢
nomotnbio Nhel u BamHI nnsa cosnanusi pparmenta SIREC8 sgRNA, u SK-gRNA SIMTL
pacuersuin ¢ nomotnbto Bg/II u Kpnl nns coznanus pparmenta SIMTL sgRNA, nposoamiu
ONHOCTaMuiHYI OblcTpyro mnonmuMepmuzaunto gRNA ¢ BbllIeyKa3aHHBIMUA 4, HAaKOHEL,
noimumepuzoBaHabiil  pparmeHT gRNA SIOSD1-gRNA SIREC8-gRNA SIPAIR1-gRNA
SIMTL pacmerusmu ¢ nomorneto Kpnl u Bg/Il, u pparMeHTsI ObLUIH BBIIETICHBI U JIUTHPOBAHBI
B OmHapHbIi BekTop pC1300-Cas9, sxcnpeccupyromuii 6enok Cas9 (mexny caiitamu Kpnl n
BamH]I), n Hakorer| ObUT MONy4YeH BEKTOp Ut MynbTHreHHOro Hokayta pC1300-Cas9-gRNA
SIOSD1-gRNA SIRECS8-gRNA SISPO11-gRNA SIMTL, B kOTOpOM HeTBIpe I'€éHa TOMara
RECS, OSD1, SPO11 v MTL 6b1m1 OMTHOBPEMEHHO HOKAyTHPOBAHBI M KOTOPBIN HCIIOIB30BAIIH
IUISL TPAHCTEHO3a C LIEJIBIO MOJyYeHHsI MyJIETHMY TAHTa TOMATa.

3. IlonyyeHue TpaHCT€HHBIX PACTEHUI.

BexTop 1 MyJBTHI€HHOTO HOKayTa TOMAra, MOJYYEeHHBIH Ha MpeAblAyIned CTaaum,
nepeHocuu B mraMmM EHA105 Agrobacterium tumefaciens nocpeacTBoM 3JI€KTPONOPALINY,
UCTIONIB3Ysl METOA JINCTOBOTO TUCKA, M 3TOT OMHAPHBIN HKCIPECCHOHHBIN BEKTOP MEPEHOCHIIN
B Kamiyc ruOpuna Tomara Elisa ¢ mnomombio TpaHchopManuu, ONOCPEIOBAHHOM
Agrobacterium tumefaciens.

CeMeHa TOMaToOB MOIBEPraiv acenTU4eckoi 00padoTke U BriceBau Ha cpeny 1/2 MS,
KYJITHBHPOBAJIM B TEMHOTE B Te€UeHHE 2-3 CYTOK, MOCJIe MPOPACTAHHSI KyJBTHUBUPOBAIU TIPH
ceere. Yepes 10-12 cyTok, korma ceMsiioNud MPOPOCTKOB MOJHOCTBE) PAa3BEPHYIUCH, HO
HACTOSILIIME JINCThbS HE OOpPa3OBAJINUCH, CEMSNONN OTOHMPATN B KAayeCTBE SKCIUIAHTATOB, 1B
KOHI[a cemsiioyiell oOpes3anu, CPeqHIO YacTh ACNIJIM Ha JBE TOPHU3OHTAIBHO, U MEJKHE
KYCOUYKH TPEACTABISUIN COOOH JIMCTOBBIE TUCKU. JINCTOBBIE MTUCKU MHOKYJIUPOBAIU B CPENy
IUISL IPEABAPUTEIBHO KYJIETHBHPOBAHUS JINCTHSIMH BBEPX U MPEIBAPUTENLHO KYJIBTUBUPOBAIN
B TedeHue 2 cyTok. IIpensapuTtenbHO KyIbTUBUPOBAHHBINA CEMsIONbHBIA JINCTOBOM AUCK
3aMauMBaJd B TPHUTOTOBJIEHHOM pacTBope Oakrepmii Agrobacterium tumefaciens, KOTOpbIHA
NOJTHOCTBIO TPOCAYMBAJICS B TEYEHHWE S5 MHUHYT, JIMCTOBOM MAMCK JOJDKHBIM 00pazoMm
NPOMOKAJIM CTEPUJIBHON (UIBTpOBAIbHONW Oymarod, oOpaTHOW CTOPOHOW JIMCTa BBEPX,

KyJBTUBUPOBAIM B TEMHOTE B TedeHue 48-72 4acoB NpU TEMIEPATYype KyJIBTUBUPOBAHUS
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28°C. JlucToBBIE MAHMCKH, COBMECTHO KyJbTHBUpyeMble C Agrobacterium tumefaciens,
NEPEHOCWIN B CTEPUJIBHYIO Cpelly U KyJbTUBUPOBAIU Ha CBeTy. Yepe3 5 CyTOK JHMCTOBBIE
IUCKU TEPEHOCUIIM Ha Cpedy Il CKPUHMHra U NepeHocunu oauH pas B 14 cyrok. Kornma
yCTOHYMBas NOYKA BbIPACTaa O MPUMEPHO 2 CM, €€ CPe3aliu C SKCIUIaHTaTa U MePeHOCUIIN B
cpeny s ykopeHeHusi. Ilocne Toro kak pasBuiach KOpHEBas CUCTEMA, €€ MepecakuBaJu B
MIOYBY.

4. UnenTudukanms 4eTBEPHbIX MyTAHTOB MOCPEICTBOM CEKBEHHUPOBAHHS

Meton CTAB ucnonp3oBanu ais BeigeneHus reHomHod JIHK TpaHcreHHbIX TOMaroB
u3 opHoro pacterus: U Hi-Tom ucnonp3oBaim st naeHTU(HUKALMN MyTALUH LEJIeBOTO TeHa
(xoHKpeTHBIE onpobHOCTH MOXKHO Haitu CN201710504178.3).

5. Unentudukanus pacteHuii Tomata ¢ (PUKCHPOBAHHOM MJIOUAHOCTHIO M TEHOTUIIOM B
MIEPBOM JIOUEPHEM MTOKOJIEHUU.

1) Ans pacTeHuii MepBOro JOYEPHETO MOKOJEHH MASHTH()UIIMPOBAHHBIX YE€TBEPHBIX
MYTAHTOB TOMAaTa HCIOJIb30BAIM MPOTOYHYO LUTOMETPUIO [JIsl CKPUHMHIA KJIETOYHOU
IUIOUAHOCTH, U TOJy4daju PAcTeHUs], UMEIOLINe TaKyK e KJIETOYHYIO IJIOUAHOCTb, YTO U
POAUTENBCKUE PACTEHUS.

KoHKpeTHBII METOA 3aKJIFOUAETCS B CIAEAYIOLEM:

Hexoropoe KOnMM4YeCTBO pACTUTEIBHON TKAaHM MOMELAIM B CTEKISIHHYK YallKy
ITerpu, noGasmsuiu 1-2 mu Oydepa st musuca pacrenuit LBO1, usmensyanu TkaHb Jie3BUEM
(3Ty omepaumio BCerna BBIMOJHSIM HA JIbAY), aCHUPUPOBAIN PACTBOP Ul AUCCOLMALIUU H3
yamkyu [letpu u ¢unsrpoBanun vepe3 50 MKM HEHIOHOBYIO CETKy B LEHTPH(YNKHYIO
npobupky;, uenrpudyruposamu npu 1200 o6/mun, 4°C B TeyeHHe 5 MHUH, CylepHATaHT
orOpaceiBay, nodasmsu 450 mxin LBO1, koTopblii okpamuBamg 25 MK HpPEeIBAPHTEIBHO
oxnaxaeHuoro PI (1 mr/mur) u PHKa3b1 (1 mr/mun) B Tederne 10 MUH B TEMHOTE, TECTHPOBAIIH
Ha npuOope I yIaJeHUs] TUIIOUTHBIX PACTEHUH.

2) CexkBeHUpPOBaHHE BCETO F€HOMA.

Otbupanu nuctbst aAByx pomureneit “Syi2-4” u “S28”, rubpuma Tomara Elisa wu
pacTeHWii TOMAaTOB MEPBOrO JOYEPHErO IOKOJNEHUs C (PUKCHPOBAHHON IUIOMIHOCTBIO H
m3pnekanu JIHK 17s cekBeHUpOBaHMS BCEro reHoMa. [eHOTHUNbI MPOTECTUPOBAHHBIX
pacTeHuil ToMmara MepBOTO JOYEpPHEro MOKojeHus cooTBeTcTBoBau Elisa, n Bce OHH ObLTH
reTepo3uroTHeIMU. C TOUKH 3pEHHsI MOJIEKYJISIPHOM OHMOJIOrUy OBLIO AOKA3aHO, YTO T€HOTHIIBI
MOJTHOCTBIO COOTBETCTBOBAJIN THOPUIAHBIM MAaTEPUHCKUM KJIETKAM.

KpOMe TOrO, BCE BCKTOPbI U PEAr€HThI, UCIIOJIb3yCMbIC B 3TOM IIPUMEPE, BKIIKOYCHBI B



61
HabOp U3 TAHHOTO PHUMeEPA.

HpI/IBe}_'[eHHOC BBIIIC OMUCAHUEC ABJISACTCA JIMIIb NPECANOYTUTCIIBHBIM BOIUIOLICHUEM
HACTOSIIETO M300PETeHUsI M He TPEAHA3HAYEeHO AJIsl OTPAHUYEHUST HACTOSIIEr0 U300pETeHusl,
U pa3jnyHble MOIU(PUKALIMN U U3MEHEHHUS] MOTYT OBbITh BHECEHBI B HACTOsIIIEE M300peTeHue
IUIsl CTIELMAJIUCTOB B JAHHOH 00acTh TexHuKHU. JIroboe u3MeHeHrne, SKBUBAJICHTHASI 3aMEHa,
yAy4IIEHHe U TOMY MOMOOHOe, B Mpenenax CYIIHOCTH M O00BbEMa HACTOSINEro M300peTeHwsl,

JOJIKHBI OBITh BKITFOUEHBI B 00bEM MPABOBOM OXPaHbl HACTOSIIIETO U300PETeHUSI.



D®OPMYJIA H3OBPETEHUA

1. Crioco0 monpnepskaHusi reTepo3rca pPacTeHUM, BKJFOYAIOIIMNA CJIEAYIOIINE
CTaJlUuU:

S1, Tpanchopmalysi Melo3a MOJNIOBBIX KJIETOK MMOPHIOB B MOMOOHE MHUTO3a MyTeM
HCTIOJIb30BAHUS TEXHOJIOTUH M€HHBIX MyTalMi MJIM T€HHON MH)KEHEPHUH C TMOJyYeHUEM ramer,
T€HOTHUIT ¥ XPOMOCOMHasI INIOUAHOCTh KOTOPBIX COOTBETCTBYET T'MOpUAaM; U

S2, oka3aHue BIUSHUS U BOBJIEUEHUE B Pa3BUTHE raMeT WM 3apOJbIlIei pacTeHU C
MOMOIIBI) TEXHOJIOTHH T'€HHBIX MYTAllii M T€HHON HHXXEHEPHH, I7I€ BOBJICYCHHBIH OeJIoK
npencrasisier codoit 6enok MTL.

2. Cnocob mo m. 1, rme Myraumsi TeHa BKJIIOYAET CIyYaiHbI MyTareHe3 u

>
HAIPABJICHHBI MyTareHes3;, rae CiAy4alHbI MyTareHe3 BKJIIOYAaeT XMMHUYECKUN MyTareHes,
¢usnuecknuil MytareHe3 U OMOJIOTUYECKUN MyTareHe3; HalpaBJICHHbIH MyTareHe3 BKJIOYAET
METOJ] pEeNaKTUPOBaHUsS TE€HOB, METOA pEAAKTUPOBAHUS TI€HOB BKJIOYaeT METOJ
penaktupoBanuss ¢ momompro cucremMbl CRISPR/Cas, meTon pemakTHpOBaHHS TE€HOB C
nomompto cuctembl CRISPR/Cpfl, meron pemakTHpoBaHUS T€HOB C IOMOIIBIO CHCTEMBI
TALEN, Meron peAaakTUpPOBaHHUS TE€HOB C TIOMOILBIO XOMMHI-HYKJI€a3bl U METOA
penakTupoBaHuss reHoB ¢ mnomoinblo ZFN ("OMHKOBbIE manbLbl'), TEXHOJOTHsS T€HHON
WH)KEHEPUH BKJIIOYAET TPAHCTEHHYIO TEXHOJOTHIO JJIsI WHAYLHUPOBAHUS CrHeUU(PUIECKOi
3KCIPECCUH, SIKTOMNYECKON 3KCIPECCUU WU CalIEHCUHIa ME€HOB.

3. Cnocob6 mo m. 1, rme S1 BkrOUaeT mnpemocTaBieHHE THOPHIHBIX CEMSIH,
TpaHchopmalMio Meio3a TMOJOBBIX KJIETOK THOPUAOB B MOAOOHE MHTO3a MyTEM
HCTIOJIb30BAHUS TEXHOJIOTUH M€HHBIX MyTalMi UM T€HHON MH)KEHEPHUH C TMOJy4YeHUEM ramer,
T€HOTHUIT K XPOMOCOMHasI IJIOUAHOCTh KOTOPBIX COOTBETCTBYET THOpUAAM.

4. Crnocob mo n. 1, rme S1 BKIHOYAaeT pemakTUPOBAHHME POIUTENST THOPHIHBIX
CeMsIH IyTE€M HCIIOJIb30BAHUSI TEXHOJOTMHM TeHHBIX MYTAlUil WM T€HHOH WH)XEHEPUU M
3aTeM MOJydyeHHe TMOpUAa MOCPENCTBOM MEKPOAMUTENbCKON THOPHOM3ALMH C MOJTyYeHHEM
THOPHUIHBIX TAMET, TJI€ MEIO03 MOJIOBBIX KJIETOK TPaHC(HOPMUPOBAH B OJ00HE MUTO3A.

5. Crnocob mo m. 1, rme S1 BkIFOUaeT peaakTHpPOBaHUE OEIKOB, BOBJICYCHHBIX B
MeH03 pacTeHUil IJisi OCYIIECTBIICHUS] TPaHC(HOPMALIMK Mei03a MOJIOBbIX KJIETOK B momodue
MHUTO3a TIOCPEICTBOM HCIOJB30BAHUSI TEXHOJOTMM TEHHBIX MyTaluil WIM TeHHOU
WH)KEHepuH, rae OENKM BKIIOYAIOT TNEPBBIH OeNoK, BTOpOH Oenok u TpeTuil Oeinok, u3

KOTOPBIX
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NepBbIi OeJOK mpencTaBiseT coOoN OeNoK, BOBJIEUEHHBIH B 00pa3OBaHHE Pa3pbIBOB
neyxuernoueunoit JIHK, u mepseiii Oenok mnpencrasiser coOoil Oenok, BbIOpaHHBIA U3
IPYIIbl, COCTOSALLEH U3:

Oenka PAIR1, npencrasiennoro B SEQ ID NO: 13, Oenka, UMEROIIEro MO MeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WAEHTUYHOCTh IOcaenoBaTeabHOCTH ¢ OenkoM PAIRI1, wmim Oenka, MMEOIIErO IO
meHblInen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonobue nocienoparenbHocTH ¢ Oenkom PAIRI,

oenka PAIR2, npencrasiennoro B SEQ ID NO: 14, Genka, UMErOIIEro Mo MeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% HOEHTUYHOCTh IOCaenoBaTeabHOCTH ¢ OenkoM PAIR2, wim Oejika, HUMEIOIIETO IO
menbInei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocienoBarebHOCTH ¢ Oenkom PAIR2;

oenka PAIR3, npencrasiennoro B SEQ ID NO: 15, Genka, uMeromero no MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% wuAEHTUYHOCTh IocjaenaoBaTeabHOCTH ¢ OenkoM PAIR3, wim Oefika, UMEIOIIETO IO
meHbInen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocnenoparenbHocTH ¢ Oenkom PAIR3;

oenka PRD1, npencrasnennoro B SEQ ID NO: 16, Oenka, UMEIOLIEro 1no MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WIEHTHYHOCTh IOCJenoBaTebHOCTU ¢ OeiakoM PRDI1, wminm Oenka, UMEIOIIErO IO
meHbInen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
noao0ue mocnenoBaTebHOCTH ¢ Oenkom PRD1;

oenka PRD2, npencrasinennoro B SEQ ID NO: 17, Oenka, UMEIOLIEro MO MEHBIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% WOEHTHYHOCTh ITOCJIENOBATEIbHOCTH ¢ OenkoM PRD2, unu Oenka, UMEOIIErO IO
menbInei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonoOue mocneaoBaTebHOCTH ¢ OenkoM PRD2;

6enka SPO11-1, npencrasiernoro B SEQ ID NO: 18, 6enka, uMeromniero no MeHbei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% HAEHTUYHOCTb IOCNIEeNOBaTENbHOCTU ¢ Oenkom SPO11-1, unu Oenka, UMEIOIIETO IO
MmeHbIne mepe 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmm 98%

nonobue nocnenoarenbHocTH ¢ Oenkom SPO11-1;
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6enka SPO11-2, npencrasiennoro B SEQ ID NO: 19, 6enka, umeromiero no MeHbei
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu
98% HIEHTUYHOCTb IOCNIENOBaTeNbHOCTU ¢ OenkomM SPO11-2, unu Oenka, UMEIOIIETO IO
menbleit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmu 98%
nonobue mocienoBaTeIbHOCTH ¢ Oenkom SPO11-2;

oenka SDS, mpencrasnennoro B SEQ ID NO: 20, Genka, UMEIOLIEro Mo MeHbLIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu
98% WOEHTUYHOCTh TOCHenoBaTeNbHOCTU ¢ Oenkom SDS, wmnu Oenka, WUMEIOIIEro o
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
mofo0Oue mocyIenoBaTeNbHOCTH ¢ OenkoM SDS;

oenka CRC1, npeacrasnennoro B SEQ ID NO: 21, Genka, uMerommero no MeHbInei
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wu1u
98% wuOeHTHYHOCTh mnocienoBatenbHOCTH ¢ OenkoM CRC1, wim Oenka, MMEMOLIErO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocnenoatenbHoCcTH ¢ Oenkom CRC1;

6enka P31°°™" npencrasnennoro B SEQ ID NO: 22, Genka, HMEIOIIEro 10 MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu

98% MWIEHTHYHOCTH IOCIEIOBATEIbHOCTH ¢ Oenkom P31°™' umu Genka, mMmeromero 1o

meHbInel mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
noxobHe ToCIe0BaTeIbHOCTH ¢ Gekom P31°°™,

6enka MTOPVIB, mnpencrasnenHoro B SEQ ID NO: 23, Genka, MMEIOLIEro o
MeHbLuell Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wunmu 98% uAEHTUYHOCTH MoOcjaenoBareNbHOCTH ¢ Oenkom MTOPVIB, wnu Oenka,
uMmeroiero mo MeHbiuei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umu 98% monoOue nocienosarenbHocTU ¢ 6enkom MTOPVIB,;

6enka DFO, npencrasnennoro B SEQ ID NO: 24, Genka, UMEIOMEro MO MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu
98% WAEHTUYHOCTh IMOcjaenoBaTeabHOCTH ¢ OenkoM DFO, wim Oejika, MMEIOIIETO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nofodue nocienosarenbHoCcTU ¢ 6enkoM DFO;

BTOpOI1 OeJIOK BOBJICUEH B KOHTPOJIb aATe3HU MEKAY CECTPUHCKUME XPOMOCOMAaMH BO
BpeMsl Mei03a, W BTOpOW OeNoK mpencrasisier coOOW Oenok, BBIOPAHHBIM W3 TPYIIIH,

COCTOSIIIEN U3:
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6enka RECS, npencrasinennoro B SEQ ID NO: 25, Oenka, UMEIOLIEro 1Mo MEHBIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu
98% WAEHTHUYHOCTh TmocienoBaTeabHOCTH ¢ Oenkom RECS, mmu Oenka, MMEOIIEro IO
menblIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98%
nonodue nocnenoBaTebHOCTH ¢ Oenkom RECS;

TpeTuii OEJIOK BOBJIEUEH BO BTOPOE NEJICHUE Mei03a, U TPeTHH OeNIOK MpeAcTaBJsieT
coboii 6esIoK, BEIOpaHHBIN M3 TPYIIIbI, COCTOSIIIEHN U3:

oenka OSDI1, npencrasnennoro B SEQ ID NO: 26, 6enka, UMEIOIIEro MO MEHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTHYHOCTh MOCJIEeNOBaTeNbHOCTH ¢ OenkoM OSD1, wmim Oenka, MMEMOLIErO IO
menbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmu 98%
nonobue nocnenoBaTenbHOCTH ¢ Oenkom OSD1;

oenka TAM, mpencrasiaennoro B SEQ ID NO: 27, Genka, UMEOIIEro no MEHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WIEHTHYHOCTh TMOcienoBaTenbHOCTH ¢ OenkomM TAM, mnm Oenka, MMEIOLIETo IO
menblIeit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnmu 98%
nonobue nocnenoarenbHOCTH ¢ Oenkom TAM,

6enka TDM1, npencrasnenHoro B SEQ ID NO: 28, Genka, uMeroiero no MeHbiei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu
98% WIOEHTUYHOCTh IMOCIeNOBaTeabHOCTH ¢ OenkomM TDMI, wnu Oenka, MMEIOIIErO IO
menbLIeit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmu 98%
nonobue nocaenosarenbHocTU ¢ Oenkom TDM1.

6. Crnocod mo m. 1, rme S2 BKIIOYAET OKAa3aHUE BIIMSIHUS M BOBJICYEHUE B
pa3BUTHE raMeT WJIN 3apOAbIIIeH y PacTeHUl M MHIYKLMIO Pa3BUTUS TaMeT B CEMEHa MU
pacTeHHs MOCPENCTBOM HUCTIOIB30BAHUS TEXHOJIOTUU T€HHBIX MyTALUI 1 TeHHOW NH)KEHEPUH.

7. Crnocob mo m. 6, rae S2 BKIIOYAET ONBbUICHHE WHAYLIUPOBAHHOW IMBUIBIION OT
APYTUX PACTEHHI, YTOOBI MHAYIUPOBATH PA3BUTHE raMET B CEMEHA MJIM PACTEHUSI.

8. Crnoco® mo 1. 1, rae S2 BKIIFOYAET WHAYKIHUIO PA3BUTHSI TaMET B CEMEHA WU
pacTeHusl MOCPEACTBOM (PU3NYECKOW CTUMYJISILIUM, OMOTHYECKOTO CTpecca Win oO0paldoTKu
XUMHYECKHM ar€HTOM.

9. Crnoco® mo m. 1, rae S2 BKIIFOYAET WHAYKIUIO PA3BUTHS TaMeT B CEMEHa WIIH

pacTeHUs MOCPEACTBOM KYJIBTYPbI NIBUIBHUKOB WUJIU KYJIBTYPbI MbLIBIBI.



10.  Cmnocob mo 1. 6, rae 6enok MTL npencrasnsier codoit MTL, npencraBneHHbIH
B SEQ ID NO: 29, 6enok, umeromuii no mensinei mepe 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98% UINEHTUIHOCTH MOCIENOBATEILHOCTHU C
stuM Oenkom MTL, unu Genok, umeromuii mo MeHbineii mepe 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95% wnim 98% mnomobue Mmocien0BaTEIbHOCTH C STHM
6enxom MTL.

11. Crnoco6 mo m. 1, roe pacTeHus BKJIOYAOT OJHONOJIbHBIC PACTEHHS H

>
IBYAOJbHBIE PACTEHHSL.

12. Crocob mo m. 1, roe pacTeHus BKIIIOHAIOT PUC, KYKYpPy3y, COpPro, mpoco,
STYMEHb, MIIEHHIy, POXKb, OBEC, TPEUNXY, CEMEHa OYCEHHUKA, CaxapHbI TPOCTHUK, CIIAPKY,
nobern OamOyka, JNyk TyOepO3HBIH, sIMC, COeBble 0OO00BI, KapTo(desb, ropoxX, 30JOTHCTYIO
daconb, daconmp am3yku, 000 camoBbIl, crmap:keByro BHUTHY (vigna sequipedalis), ¢aconb
OOBIKHOBEHHYIO, HY€YEBHULy IMHIIEBYIO, KaJOMOTOH MYKYHOBBIH, HYT, MAaHHUOKY, CIaAKHI
kaptodenb, parc, XJOMOK, CBEKJy, Oakla)aHbl, apaxuc, dYai, MsaTy, Kode, KYHKYT,
MIOJICOJTHEYHHK, KJIEIIEBUHY OOBIKHOBEHHYIO, CEMEHa MepHiuibl, cadiop, MOMHIOPHI, Mepel,
Orypubl, KHTAHCKYK JIMCTOBYIO KAmyCTy, Ccajar-jaTyK, IIMHHAT, YEeCHOK, KaIycTy
OrOpPOAHYI0, TOPUHUIy CApPENTCKYI0, LMLAHUIO BOAHYIO, JYK-OaTyH, BOCKOBYIO TBIKBY
(benincasa hispida), nykkunu, mody, KHUTAHCKYIO KalycTy, PenbKy, JIVK, apOy3, BUHOTpPAX,
MOPKOBb, I[BETHYIO KamyCTy, TBIKBY, Ta0akK, TPaBOCTOH, MEPHCTOILIETUHHUK ITypIypPHBIHA
Schumach, nepuCTOIIETUHHUK JIMCOXBOCTHBIN, CyNAHCKOE COPro, OpPXHAEH, JIMJIHH,
TIOJIbITAHBI U JIFOLEPHY.

13. PacTenue unu cemsi, MOANEP KUBAOIIEe METEPO3UC, MONYUEHHBIH CIIOCOOOM MO
arobomy m3 mm. 1 - 11.

14. Habop nns momnmepskaHuisi reTepo3uca y PacCTeHHH IJisi UCIIONB30BAHUS B
crioco0e 1o 1. 1, KOTOPBIA CONEPKUT BEKTOP W/HIIM PEareHT, CIIOCOOHBIH TpaHC(HOPMUPOBATH
MeHO03 MOJIOBBIX KJIETOK Yy PACTeHHWH B MOAOOMEe MHTO3a, W BEKTOpP W/WIM PEareHT s
Pa3BUTHS FAMET B CEMEHA WJIH PACTEHHSI.

15. Habop mo n. 14, raoe BeKTOp W/MIHM peareHT, CrocoOHbIN TpaHCHOPMUPOBATH
MeH03 TMOJIOBBIX KJIETOK PACTeHHH B MomoOue MHTO3a, MPENCTaBlisieT coOOW BEKTOp W/Hin
peareHT, MCIOJNb3yeMblii B TEXHOJOTHH TE€HHBIX MYTALHil WM T€HHOH HWH)KSHEPUH s
TpaHchopMaMyu MeHo3a MOJOBbIX KJIETOK MHOPHIOB B MONOOHE MHTO3a, MPEATIOUTUTEIHHO
BEKTOP W/WMJIM PEareHT SIBJSIETCS BEKTOPOM /MM PEareHTOM JJisl CIYy4YailHOro MyTareHesa

WJIKM HAIIPAaBJICHHOI'O MyTarcHeE3a.
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16. Habop mo m. 15, rme coaydaliHbli MyTareHe3 BKJIIOYAET XHUMHUYECKHUIT
MyTareHes, GU3NYECKH MyTareHe3 U OMOJIOTHYeCKU MyTareHes; HalpaBJIeHHBbI MyTareHes
BKJIFOYAET METOJ penakTupoBaHus reHoB ¢ nomoinbio cucrembl CRISPR/Cas, meton
penaktupoBanus reHoB ¢ momotbio cucremsl CRISPR/Cpfl, Meron penakTupoBaHus T€HOB C
nomobto cucreMbl TALEN, MeTon pelakTUpOBaHUs T€HOB C MIOMOLIBI0 XOMUHI-HYKJI€a3bl U
METOJ] PeaKTUPOBAHUS I'eHOB ¢ moMouIblo ZFN; TeXHOI0r1si reHHONW MHKEHEPUU BKJTHOUYAeT
TPAHCTEHHYIO TEXHOJIOTHIO JJISl MHIYLUPOBAHUS CIIELU(PUIECKON SKCIIPECCHUH, SKTOMUYECKON
SKCIIPECCUH WUJIH CAHJIEHCHHTA TEHOB.

17.  Habop mo n. 14, rme BeKTOp W/MIHM peareHT, CrocOOHBIN TpaHCHOPMUPOBATH
MeHO03 MOJIOBBIX KJIETOK PACTEHHH B IMONOOME MUTO3a, SIBJISIETCS BEKTOPOM W/WIIM PEareHTOM,
UCTIONIb3YEMBbIM B TEXHOJOIMHM TE€HHBIX MyTaUWH WM TE€HHOW WH)KEHEpUH IS
pEeNaKTUPOBAaHMS OEJNKOB, BOBJICYEHHbIX B MEHWO3 pPACTEHHH, Ui OCYLIECTBICHHUS
TpaHcopMaIMK Melo3a MOJIOBBIX KJIETOK B IMONOOHE MUTO3a, TAe OEJKH BKIFOYAIOT MEePBBIH
Oenok, BTOpOl OeJIOK U TpeTHii OeJIOK, U3 KOTOPBIX

nepBblii Oestok mpexacTaBisieT co0oi Oenok, BOBIEUEHHBIH B 0Opa3oOBaHHE pa3pbIBa
neyxuernoueuno JIHK, u mepseiii Oenok mnpencrasiser coOoil Oenok, BBIOpaHHBIA U3
IPYyNIbl, COCTOSALIEH U3:

oenka PAIR1, npencrasiennoro B SEQ ID NO: 13, Genka, uMeroIiero no MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu
98% WOEHTUYHOCTh mocienoBaTeabHOCTH ¢ OenkoM PAIR1, wim Oejka, MMEIOIIETO IO
menbLiei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocienoparenbHocTH ¢ Oenkom PAIRI,

oenka PAIR2, npencrasiennoro B SEQ ID NO: 14, Genka, UMErOIIEro Mo MeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% HIAEHTUYHOCTh IOCIEeNOBaTENbHOCTU ¢ OeakoM PAIR2, wnu Oenka, MMEIOIIETO IIO
menbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu 98%
nonobue nocienoBarebHOCTH ¢ Oenkom PAIR2;

oenka PAIR3, npencrasiennoro B SEQ ID NO: 15, Genka, uMeromero no MeHbIIe
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% wuAEHTUYHOCTh IociaenoBaTeabHOCTU ¢ OenkoM PAIR3, wmim Oenka, MMEIOIIETO IO
menbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnmu 98%

nonobue nocnenoparenbHocTH ¢ Oenkom PAIR3;



7

6enka PRD1, npencrasinennoro B SEQ ID NO: 16, Oenka, UMEIOLIEro 1Mo MEHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WOEHTHUYHOCTh IocienoBaTeabHOCTH ¢ Oenkom PRDI1, unu Oenka, MMEOIIEro IO
menbleit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmu 98%
nonodue mociaenoBaTelbHOCTH ¢ Oenkom PRD1;

oenka PRD2, npencrasinennoro B SEQ ID NO: 17, Oenka, UMEIOLIEr0 MO MEHBIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WOEHTHUYHOCTh IIOCJIENOBATEIbHOCTH ¢ OenkoM PRD2, unu Oejka, UMEOIIErO IO
meHnbleit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmu 98%
noao0ue mocnenoBaTebHOCTH ¢ Oenkom PRD2;

oenka SPO11-1, npencrasiennoro B SEQ ID NO: 18, 6enka, uMeroniero no MeHbei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% HAEHTUYHOCTH IOCJIENOBATENbHOCTU ¢ Oenkom SPO11-1, unu Oenka, UMEIOIIETO IO
menbieir Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocnenoarenbHocTH ¢ Oenkom SPO11-1;

6enka SPO11-2, npencrasiernoro B SEQ ID NO: 19, 6enka, uMeromiero no MeHbIei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% HIEHTUYHOCTb IOCNIenoBaTebHOCTU ¢ Oenkom SPO11-2, unu Oenka, UMEIOIIETO IO
meHbInel mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue mocienoBaTeIbHOCTH ¢ Oenkom SPO11-2;

6enok SDS, mpencrasnennsiii 8 SEQ ID NO: 20, Genka, MMEIOLIEr0 MO MEHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WOEHTUYHOCTH TOCHenoBaTeNbHOCTH ¢ Oenkom SDS, wmnu Oenka, WUMEIOIIEro [0
menbieit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%., 80%, 85%, 90%, 95% wunu
98%mono0ue mocienoBaTebHOCTH ¢ OenkoM SDS;

oenka CRC1, npeacrasnennoro B SEQ ID NO: 21, Genka, uMeromero no MeHbIuei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% wuOeHTHYHOCTh mnocienoBarenbHOCTH ¢ Oenkom CRC1, wim Oenka, MMEROLIErO IO
menbieir mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98%monodue nocnenosarenbHocTH ¢ OeakoMm CRCI;

6enka P31°°™" npencrasnennoro B SEQ ID NO: 22, Genka, HMEIOIIEro 10 MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu

lcomet

98% WIEHTUYHOCTh IOCJeNOBaTEbHOCTH ¢ OenkoMm P3 unn Oejika, UMEIOIIEro IO

2
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MeHbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%

comet,
=

noo0re MoCeIoBaTENIbHOCTH ¢ OesikoM P3

oenka MTOPVIB, mpencrasnennoro B SEQ ID NO: 23, Genka, MMeEOIIEro IO
menblieit Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wunu 98% uAEHTUYHOCTh mocjenoBarenbHOCTH ¢ Oenkom MTOPVIB, wiu Oenka,
uMmeroiero mo Menbei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umu 98% monoOue nocienosarenbHocTH ¢ 6ekoM MTOPVIB;

oenka DFO, npencrasiennoro B SEQ ID NO: 24, Genka, UMEIOLIErO MO MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu
98% WAEHTUYHOCTh IMOcaenoBaTeabHOCTH ¢ OenkoM DFO, wnm Oejika, MMEIOIIETO IO
MeHbLIe Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nofodue nocienosarenbHoCcTU ¢ 6enkoMm DFO;

BTOPOH OEJIOK BOBJIEUEH B KOHTPOJIb AATE3NH MEKAY CECTPHHCKHMMHU XPOMOCOMaMH BO
BpeMsl Mei03a, W BTOpPOH OeNoK Mpencrasisier coOol Oenok, BBIOPaHHBIA W3 TPYIIIHL,
COCTOALLEHN U3:

6enka RECS, npencrasinennoro B SEQ ID NO: 25, Oenka, UMEIOLIEro Mo MEHBIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu
98% WAOEHTHMYHOCTh IocienoBaTeabHOCTH ¢ Oenkom RECS8, mnu Oenka, MMEOIIEro IO
meHbInel mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue nmocienoBaTebHOCTH ¢ Oenkom RECS;

TpeTuii OeJIOK BOBJIEUEH BO BTOPOE JEJIEHUE Mei03a, U TPeTHi OeNIOK MpeAcTaBJsieT
coboii OeJIoK, BEIOpAaHHBIN M3 TPYIIIbI, COCTOSIIIEN U3:

oenka OSDI1, npencrasnenHoro B SEQ ID NO: 26, Oenka, UMEIOIIEro MO MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu
98% WOEHTHYHOCTh MOCJIENOBaTeNbHOCTH ¢ OenkoM OSD1, wmim Oenka, MMEMOLIErO IO
MeHbLIe Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocnenoBaTenbHOCTH ¢ Oenkom OSD1;

oenka TAM, mpencrasiaennoro B SEQ ID NO: 27, Genka, uMErOIIEro no MeHbIIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu
98% wuAeHTHYHOCTb mocienoBarenbHOoCcTH ¢ OenkoM TAM, wnm Oenka, MMEHOIIEro IO
MeHbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%

nonobue nocienoarenbHOCTH ¢ Oenkom TAM,;
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6enka TDM1, npencrasienHoro B SEQ ID NO: 28, Genka, uMeromiero no MeHbuei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu
98%UIEeHTUYHOCTh MOCAENOBaTeIbHOCTH ¢ OenkoM TDMI, wuiam Oenka, HMEIOIIETO IO
menbleit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98%
nofobue nociaenoBaTenbHOCTH ¢ Oexom TDM1.

18. HaGop mo n. 14, rae BeKTOp W/ WM peareHT AJisl Pa3BUTUSI FTAMET B CEMEHA HITH
pacTeHus CpeAr HUX COAEPIKUT BEKTOP W/WJIM PEareHT i MHIYLHUPOBAHUS PA3BUTHS raMeT
B CEMEHa WM PACTEHHUs IOCPENCTBOM HCIOJNB30BAHUS TEXHOJIOTUM TeHHBIX MyTalUi U
T€HHOW WH)KEHEpUH ISl Bo3neicTBusl Ha Oenok MTL, BOBNEUYEHHBIH B pa3BUTHE TaMeT U
3aponpiiel B pacreHusix, rae 6emok MTL npencrasnser codoit MTL, npencraBneHHbIi B
SEQ ID NO: 29, 6enok, umeromuii mo menbmeii mepe 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98% MIEeHTUIHOCTH MOCIEAOBATEILHOCTH C
stuM Oenkom MTL, wnu Genok, umerouii mo Menblneir mepe 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95% wnmn 98% mnomobue MOCIeqOBATENIBHOCTH C STHM
6enxom MTL.

19. PacTenue, monyueHHOE ¢ MCIIONB30BaHUEM HaOopa 1o modomy u3 mm. 14-18; roe
MeH03 MOJIOBBIX KJIETOK pacTeHUs! TPAaHC(POPMHUPOBAH B MOA0OHE MUTO3a, TAK YTO OHO MOXKET
NPOU3BOAUTb TaMeTbl, T'€HOTHMI M XPOMOCOMHAs IJOUJHOCTb KOTOPBIX COOTBETCTBYET
rudbpuaam.

20. Pacrenne no m. 19, rame MOXHO MHAyLMpPOBaTb Pa3BUTHE rameTra PacTeHUN B
pacTeHUs WK CEMEHA.

21. Pacremnme no mn. 20, KOTOpOe SBISETCS T'€HHbBIM MYTAaHTOM MWJIM T€HHO-
WH)XEHEPHBIM PAacCTeHHEM, PACTeHHE MCIONb3yeTCs B TEXHOJOTMH T€HHBIX MyTaluil WM
TeHHOW WH)KEHEPUHU MIJISi PEryJIMpOBaHUsl OENKOB, BOBJICUEHHBIX B MEWO3 PACTEHHM, IS
OCYLIECTBIICHUs TPaHCPOPMALMK MeHO03a TOJIOBBIX KJIETOK B MOAOOME MHTO3a;, pacTeHUe
UCIOJIb3yeTCsl B TEXHOJIOTUU T€HHBIX MyTallMi WM T€HHON WH)XXEHEepUH JIsl BO3JEHCTBUS Ha
YeTBEepPThIN OeJIOK, BOBJICYEHHBINH B Pa3BUTHE FAMET WM 3apOABIIIeH Y PACTeHHUM, TaK, YTOObI
WHIYLHUPOBaTh PA3BUTHE IAMET B CEMEHA WMJIM PACTEHUs, TAe OEeNKH BKIIOYAIOT MEpPBbIM
Oenok, BTOpOU OEJIOK U TpeTHii OeJIOK, U3 KOTOPBIX

nepBblii Oestok mpexacTaBisieT co0oi Oenok, BOBIEUEHHBIH B OOpa3oBaHHE pa3pbIBa
neyxuenoueuno JIHK, u mepseiii Oenok mnpencrasnsier coOoil Oenok, BBIOpaHHBIA U3

IPYNIbL, COCTOSALIEH U3:
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oenka PAIR1, npencrasiennoro B SEQ ID NO: 13, Genka, uMeroiero no MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% wuAeHTUYHOCTb mocienoBaTeabHOCTH ¢ OeiakoM PAIR1, wnm Oenka, MMEIOIIETO IO
menbleit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmu 98%
noxodue mocienoBaTelbHOCTH ¢ Oenkom PAIRT;

oenka PAIR2, npencrasiennoro B SEQ ID NO: 14, Genka, UMErOIIEro Mo MeHbIIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WAEHTUYHOCTh IOCIenoBaTeabHOCTH ¢ OenkoM PAIR2, mnm Oenka, MMEIOIIETO IO
menbleit mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmu 98%
noxobue nocienoBarenbHOCTH ¢ Oenkom PAIR2;

oenka PAIR3, npencraenennsii B SEQ ID NO: 15, Genka, uMeromiero no MeHbInei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% uAEHTUYHOCTh IocaenoBaTeabHOCTU ¢ OenkoM PAIR3, wmim Oejka, MMEIOIIETO IO
menbieit Mmepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocnenoparenbHOCTH ¢ Oenkom PAIR3;

6enka PRD1, npencrasinennoro B SEQ ID NO: 16, Oenka, UMEIOLIEro 1Mo MEHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WAOEHTHMYHOCTh IocienoBaTeabHoCTH ¢ Oenkom PRD1, unu Oenka, MMEOIIEro IO
meHbInel mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
noxodue mocienoBaTebHOCTH ¢ Oenkom PRD1;

6enxa PRD2, npencrasnennoro B SEQ ID NO: 17, Genka, uMerOIero no MeHbLIEH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WOEHTHUYHOCTh ITOCJIENOBATEIbHOCTH ¢ OenkoM PRD2, unu Oenka, UMEOIIEro IO
menbieit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
noao0ue mocnenoBaTebHOCTH ¢ Oenkom PRD2;

oenka SPO11-1, npencrasnennoro B SEQ ID NO: 18, 6enka, uMeromnero no MeHbei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% HIEHTUYHOCTL IOCNIENOBATENbHOCTU ¢ Oenkom SPO11-1, uuu Oenka, UMEIOIIETO IO
menbiieit Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
nonobue nocnenoartenbHocTH ¢ 6enkom SPO11-1;

6enka SPO11-2, npencrasnennoro B SEQ ID NO: 19, 6enka, nMeromiero no MeHbei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu

98% HIEHTUYHOCTb IOCJIEeNOBaTENbHOCTU ¢ Oenkom SPO11-2, unu Oenka, UMEIOIIETO IO
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MeHbLIei Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocnenoarebHOCTH ¢ Oenkom SPO11-2;

oenka SDS, mpencrasnennoro B SEQ ID NO: 20, Genka, uMmeromiero mo MeHbLiei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu
98% WIEHTUYHOCTh IIOCJIENOBATEILHOCTH ¢ OenkoM SDS, uau Oenka, HMMEIOIIETO IO
MeHbLIe Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% unu 98%
nofo0ue MmocyIenoBaTebHOCTH ¢ OenkoM SDS;

oenka CRC1, npeacrasnennoro B SEQ ID NO: 21, Genka, uMer0Iero no MeHblei
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu
98% wuAOEeHTHYHOCTh mocienoBarenbHOCTH ¢ OenkoM CRCI1, wnmu Oenka, MMEROLIErO IO
MeHbLIe Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nonobue nocnenoatenbHocTH ¢ Oenkom CRC1;

6enka P31°°™" npencrasnennoro B SEQ ID NO: 22, Genka, HMEIOLIEro 10 MeHbLIeH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wiu

lcomet

98% WOEHTUYHOCTh IIOCIIENOBATEILHOCTH ¢ Oenkom P3 Ui Oejika, UMEIOIIEro II0

MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%

2

noxo6ue nocieoBaTebHOCTH ¢ 6emkom P31,

o6enka MTOPVIB, mnpencrasnennoro B SEQ ID NO: 23, Genka, MMEOIIEro IO
MeHbLIel Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% wumu 98% wuAEHTUYHOCTh MocjenoBarebHoCTH ¢ Oenkom MTOPVIB, wiu Oenka,
uMero1ero no Menbiuei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95% umu 98% monodue nocienosarenbHocTH ¢ 6enkoM MTOPVIB;

oenka DFO, npencrasinennoro B SEQ ID NO: 24, Genka, UMEIOLIEr0 MO MEHbIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wuu
98% WAEHTUYHOCTh IOCaenoBaTeabHOCTH ¢ OenkoM DFO, wnm Oejika, MMEIOIIETO IO
MeHbLIel Mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% uu 98%
nofodue nocienosarenbHocTU ¢ 6enkom DFO;

BTOpOI1 OeJIOK BOBJICUEH B KOHTPOJIb aATe3HH MEKAY CECTPUHCKUME XPOMOCOMAaMH BO
BpeMsl Meii03a, W BTOpPOH OeNoK Mpencrasisier coOol Oenok, BbIOPaHHBIA W3 TPYIIIHL,
COCTOSILIEN U3:

6enka RECS, npencrasinennoro B SEQ ID NO: 25, Oenka, UMEIOLIEro MO MEHBIIEH
Mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wumu

98% WOEHTHYHOCTh ImocienoBaTeabHOCTH ¢ Oenkom RECS, mnm Oenka, MMEOIIEro IO



12

meHblnen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocnenoaTenbHOCTH ¢ Oenkom RECS;

TpeTuii OeJOK BOBJIEUEH BO BTOPOE JIEJIEHHE Meio03a, U TpeTHi Oelok IpeacTaBisieT
coboit 6enok, BBIOPaHHBIIN U3 PYIIIBL, COCTOSIIEH U3

6enka OSDI1, mpencrasnernnoro B SEQ ID NO: 26, Genka, UMerOmero no MeHbIIe
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% WOEHTHYHOCTh MOCJIenoBaTeNbHOCTH ¢ OenkoM OSD1, wmnm Oenka, MMEIOLIErO IO
menblnen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonobue nocnenoBaTenbHOCTH ¢ 6enkom OSD1;

oenka TAM, mpencrasiennoro B SEQ ID NO: 27, Genka, UMErOIIEro no MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% WIEHTHYHOCTh TOCJIENOoBaTeNbHOCTH ¢ OenkoM TAM, mnm Oenka, MMEIOLIETo IO
menblnen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue mocnenosarenbHOCTH ¢ Oenkom TAM; 6enka TDMI1, npencrasnenHoro B SEQ ID
NO: 28, 6enka, umeromiero mo MeHbineit mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% wunu 98% HIEHTHUYHOCTH IMOCJIEN0BATEILHOCTH C OEIKOM
TDM1, nunu Genka, umeromero mo Menbiei mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95% unu 98% nomobue nocaegoBaTebHOCTH ¢ Oenkom TDMI;

oenka TDM1, npencrasnennoro B SEQ ID NO: 28, Genka, uMeromiero no MeHbei
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% WIOEHTUYHOCTh IOCIEeNOBaTeabHOCTH ¢ OenkomM TDMI, wmnu Oenka, MMEIOIIErO IO
meHbInen mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu 98%
noxobue nocienoBarenbHocTH ¢ 6enkom TDM1;

YeTBepThI OeNiok mpencTasisier coOol Oenok, BHIOPAHHBIM W3 TPYIIbI, COCTOSIIEH
u3:

6enka MTL, npencrasiennoro B SEQ ID NO: 29, Geska, UMEOIIEro Mo MeHbIIeH
mepe 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wnu
98% WOEHTUYHOCTb IIOCJIENOBATENbHOCTU ¢ OeakomM MTL, wuam Oenka, HMEOIIErO IO
menbInel mepe 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wunu 98%
nonodue mocnenoBaTebHOCTH ¢ Oenkom MTL.

22. Crioco0 monmnepskaHusi reTepo3uca PAaCcTeHUM, BKJFOYAIOIIMNA CIIEAYIOIINE

cTaguun:
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S1, Tpanchopmanmsi Meio3a MOJOBBIX KJIETOK TruOpuaa B NomoOHe MHUTO3a B
nokoneHuu F1 ¢ mnonydeHueM JUILUIOMAHBIX JKEHCKUX ramer mnokoseHus F1 myrem
UCIOJIb30BaHMUs METOA PEAAKTUPOBAHUS I'€HOB, U

S2, oka3zaHHe BIMAHUS U BOBJEUEHHE B Pa3BUTHE I'aMeT WJIM 3apOAbIIIEi pacTeHUH
111 UHAYLUPOBAHUS PA3BUTUS AUIUIOMIHBIX KEHCKUX raMeT B CEMEHA MyTeM HCIOJIb30BaHUs
TEXHOJIOTUU TeHHBIX MyTallMii ¥ T€HHON WH)KEHEPUH, T BOBJIEUEHHbIH OEJIOK MpeacTaBIsieT
cobotii 6enok MTL.

23. Cnocob6 mo m. 22, rme S1 BKIIOYAET MNPENOCTABICHUE TUOPUIHBIX CEMSH
nokosienusi F1 u Tpancopmaniro Mefosa MmojsoBbIX KJIETOK B MOJOOHE MUTO3a € TIOJYYEHUEM
JOUTUIONIHBIX JKEHCKUX rameT nokosieHus F1 myTem ucnosip30BaHUS METO/A peAaKTUPOBAHUS
I'€HOB.

24.  Cmnocob mo m. 22, rae S1 BKIIOHAET PEAAKTHPOBAHUE POIAUTENS] THOPHIHBIX
CEMsIH C MHCIIONb30BAHMEM METOAAa pPEeNaKTHPOBAHUS T€HOB C TMOJy4YeHHEeM pacTeHHil,
UMEIOIINX OTPEAAKTHPOBAHHBIE TEHbI, BCE W3 KOTOPbIX SBIAIOTCA Ie€TEPO3UTOTHBIM
MYTaHTOM, M 3aTe€M IOJy4YeHHE THOPUIOHBIX CEMSH IIOCPEIACTBOM MEXKPOAUTEIBCKON
ruOpUAN3aLNY, CKPUHUHT THOPHUIHBIX CEMsIH, UMEIOIINX MHOXKECTBO OTPENAKTHPOBAHHBIX
I'€HOB, BCE U3 KOTOPBIX SIBJISFOTCS TOMO3UIOTHBIM MYTaHTOM Y OOOMX POAUTENEH, TaK, YTOObI
NOJIYUYUTh AWIUIOMJHBIE SKEHCKHE ramerbl NokojeHuss F1, rme Melo3 MNOJOBBIX KIETOK
TpaHcHOPMHUPOBAH B MOJOOHE MUTO3A.

25. Cnocob mo 1. 23 unu 24, rae S1 Brmouaer HokayT renoB RECS, OSD1 u PAIR1
AUl OCYLUIECTBJIEHHsI TpaHCc(OpMaLuy Melo3a IOJIOBBIX KJIETOK B MOAOOME MHTO3a IyTeM
HCTIOJIb30BAHUSI METOIA PEAAKTHPOBAHUS I'€HOB.

26. Cnocob mo m. 22, raoe S2 BKIIOYAET OIbIJIEHUE NUIUIOMIHON KEHCKON IraMeThbl
IBUIBLON TAaTNIONHAYKTOpA AJIs HHAYKLUU Pa3BUTHS TUIIJIOUIHBIX JKEHCKUX T'aMeT B CEMEHa.

27. Cnocob mo m. 26, rae S2 BKIOYAET HOKAyT reHoB M7] ¢ mony4yeHHeM MbLUIbIbI
rarjIoONHAYKTOpa MyTeM HCIOJIb30BaHUs METO/IAa PENAKTUPOBAHMSI T€HOB.

28. Cnocob o m. 26, rae S2 BKIIOYAET UCHOJIb30BAHUE MbUIBLBI TAIUIMHAYKTOPA OT
APYTUX pacTeHU JIs1 UHAYKIUHU Pa3BUTHsI JUIUIOUAHBIX KEHCKUX raMeT B CEMeHa.

29. Cnocob mo m. 25, rae HokayT reHoB RECS, OSDI, PAIRI w MTL tubpunos
MIPOUCXOIUT OAHOBPEMEHHO B NMOKOJeHUU F1.

30. Crocob mo m. 22, rme pacTeHHs] BKIIIOYAIOT PHC, KYKYpy3y, COpro, Mpoco,

SAYMCHDb U NIICHULTY .



1/5 Cnocob ucrons30BaHus TETEPO3NCA PACTEHHUM

@ur. 1A

Hmeer TOT ke saepHbII

TE€HOTHII, YTO U CTEPHUIIbHAA
JIAHUA A,

CaMOBOCIIPOU3BEICHUE

JIunua 3akpenuTens
MYXKCKOH
CTEpHIILHOCTH

B

HI/ITOHJIaBMaTI/I‘ICCKaﬂ
MYKCKad CTCpHIIbHaAA
JIMHHAA

A

Conepxut AaepHBIi reH
BOCCTaHOBIIEHHS (DEPTUIBHOCTH
CTEPWIBHOM TUHUU A,
CaMOBOCHPOM3BEICHHUE

HHTOHJ’Ia3MaTPI‘ICCKaH
JIuuus BocCTaHOBICHUS

MYXKCKas CTCpUIIbHAA -
JIMHUSA X ‘My)l(CKOl/I CTCPUIIBHOCTH
‘ R

A

\‘___/

Tpexnuneiinbie rubpussr F1




2/5 Cnocob ucnonp30BaHus TETEPO3UCca PACTEHUI

@ur. 1b

®OoTOTEPMOYYBCTBUTEIbHAS
AepHas My>KCKast
CTEPWIBHOCTD

CrepunbHOCTh MEHAETCSA B
KOHKPETHBIX YCIOBHSX,
CaMOBOCHIPOU3BEICHHE

®epTunbHBIE POIUTENH

DOTOTEPMOYYBCTBUTEIbHAS
AepHas My>KCKas
CTEpIIIbHAS JTNHUS

OOBIYHBIX KYJIbTUBApPOB

JByxnunelinbsre tubpuaps: F1




3/5 Cnoco0 ucrons30BaHUs TETEPO3NCA PACTEHHUH

@ur. 2

I'mbpuHas MarepuHCKas
KJIETKa

Craaust MaTepUHCKOTO
pacrenus

TexHOmOrNs reHHBIX MyTaluUi Uin
TeHETU4YECKOU MHIKEHEPUU

Cragus ramerodura

/8

FaMeTI:I, TCHOTHUII U XPOMOCOMHAas MNIIOUIHOCTh KOTOPBIX COOTBETCTBYET
I‘I/I6pI/IIIHI>IM MAaTC€PUHCKUM KJICTKaAM

VWHIYLMPOBaTh pPa3BUTUE TaMeT B
pacTeHusl iU CEMEHa

Cragus ceMsH u
pacTeHuii nepBoro
JIOYEPHETO
IOKOJICHUS

Cemena wm paCTeHUS, TCHOTHUT U
XPOMOCOMHAs TIOUJTHOCTh KOTOPBIX
COOTBETCTBYET THOPUIHBIM MAaTEPUHCKUM
KJIETKaM



Iubpun

Bennunna

Penaktuposanue
TeHOMa
_ﬁp bukcanus -~
N

4/5 Cnocob ucnoip30BaHMs TETEPO3UCca PACTEHUI

@ur. 3

?

®ur. 4A

1,000

PNAL

Bemmunua

(=]

100,000

1 {
2,000,000 4,000,000 5,500,000

OTHOCHTEIbHASA HHTEHCUBHOCTD

dbyopecueHmmn

Chunyou84

®
/

3apoasI KJIOHOBOTO
rudpuna

‘

®@ur. 4b
g

aQ

T T
100,000 2,000,000 4,000,000 5,500,000

OTHOCUTEIBHAA UHTEHCUBHOCTD r
bnyopecueHmn

Pacrenus ¢ puxcupoBaHHBIM
T€HOTUIIOM U XPOMOCOMHOM
TUIOUJHO CTBIO



5/5 Cnoco0 ucrons30BaHUs TETEPO3NCA PACTEHHUH

®Pur. 5

Xpomocoma 1 2 3 4 5 6 7 8 9 10 11 12

Myxckoit ponurens C84

Kencxnit poxurress 16 A MMM g TR

Tubpunx F1 CY84 §

Pactenus ¢ puxkcupoBaHHBEIM
T€HOTUIIOM U XPOMOCOMHOU
IIJIOMIHOCTBIO



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

