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BBEJIEHUE
AKTyaJbHOCTBh TeMbl: Co3/laHr€e TeTepO3UCHBIX THOPUIOB ABISETCS Hauboiee

3¢ (PEKTUBHBIM MTOIXOI0M K PEIICHUIO TPOOIEMBbI MOBBIIIEHUS TPOIYKTUBHOCTH parca
(Brassica napus L.) - omgHO#l W3 BemymMX MAaciAM4YHBIX KynabTyp. [lpu momyueHuu
TMOPUIHBIX CEMSH parca MIUPOKO HCIOJIb3YeTCs LUTOIUIa3MaTU4ecKas My>KCKas
crepwibHOCThL (LIMC), mo3Bosistomnas mMpoBOAUTh KOHTPOIUPYEMYIO THOPUAN3AIINIO
MAaTE€PUHCKUX U OTLIOBCKUX JIMHUU.

JIns1 ycKopeHus Mpolecca NOJydYeHHs] CEMSH C MOMOUIBIO0 IUTOIIa3MaTUYECKOM
myxckor  crepwibHOcTH  (IIMC)  OBIT  WACHTU(QUIMPOBAH  LENBIA P
NOCJIEIOBATENIBHOCTEM MUTOXOHJPUM ACCOLUMHMPOBAHHBIX C Pa3HbIMM THUIAMU
OUTOIUIa3Mbl. bbUIM  ompenesneHbl TE€Hbl MUTOXOHIPUM, OTBETCTBEHHBIE 32
CTEpUIIBHOCTDH PACTCHUM.

B mactosimee Bpemsi pa3paboTaHbl CHUCTEMBI MOJIEKYJISIPHBIX MapKepoOB s
uaeHtTugukanun uuaynupyrommx [MC u  BocCTaHABIMBAIONIMX — MYKCKYIO
depTribHOCTh TeHOB. [lpy monydyeHHH TPOMBIIUICHHBIX THOPUIOB parca B MHpE
IPEUMYIIIECTBEHHO Hcmoib3ytoTes cucrembl [IMC ogu, pol, MSL wu inap. B
['ocpeectpe PD copToB pacTeHuil MpeAcTaBieHbl THOPUILI parca B OCHOBHOM
WHOCTPAHHOM CEJICKIINU.

VY cTaHOBJIEHO, YTO MPU MEPEBOJIE MATEPUHCKHUX JIMHUN THOPUJIOB HA CTEPUITBHYIO
LUTOIIa3My MPU3HAKKU CTPYKTYPBI YpOXKasi HE YXYALIAIOTCS, HO IIPU IIEPEHOCE TEHOB
BOCCTAHOBJICHHUA (EPTUIBHOCTH NBUIbIEI B OTLOBCKHE JIMHUU IIOBBIIIAETCS

COACPIKAHNC OMOJIOrMYECKH aKTHBHBIX BCIICCTB.

IHean padoTHI:

AHanu3 KoJUICKIMH, cocTosmmel u3 oOpasmoB Brassica Napus Ha ompeaeicHue

THUIIOB UTOILIa3M (ogura, napus, camelinag, polima).

3amaum:
1) OxapakTepu30oBaTh paric, Kak BaKHYI MaCIHYHYI0 KOPMOBYIO KYJIbTYPY;

2) [lpoaHaiM3upoBaTh HAYIHYIO JIUTEPATYPY MO TEME UCCIICOBAHNUS;

3) OcBOUTh  MOJCKYISIPHO-TEHETHUYECKUE METOAbl aHaju3a  PaCTUTCIBHOIO



MaTepuana;
4) laTh XapaKTEPUCTHKY HccleayeMbix oOpasnoB no tunam [[MC (ogura, napus,

camelina, polima).

O0bexT HccaenoBanus: KoJuleKnus HOBBIX CEJIEKIIMOHHBIX COPTOB SPOBOTO
parica.

IIpeamert uccaenoBanusi: Tun [IMC

Metoabl U MeToauKku uccaenoBanms: Boijenenue JJHK, mogbop mpaiimepos,
noctanoBka [P u snexkTpodopesa.

I'mnore3a: Breisienue pazubix TunoB [IMC no3BoauT KOHTpoaupoBaTh 3P ekt

reTepo3uca IJisd IMOBBIIICHUA ypO}I(aﬁHOCTPI pamca FI/I6pI/IlIHLIX COpPTOB.

1. J/IlutepaTypHbIii 00630p
1.1 lluTomia3aMaTH4YeCKasi MyKCKasi CTEPUIbHOCTH
VY4eHble OTpEeNaKTUPOBAIM MUTOXOHJPHANBHBI TE€HOM puca M parca.

ITocpenactBom OenkoB mitoTALEN OHU BBIKIIOUHIIA Yy PACTEHUN T'€HBI, IPUBOISIIIHEC
K IUTOIUIa3MaTHYECKON MYXKCKOW CTEPWJIBHOCTH, M TOJTYYEHHBIE pPAcTeHUs OBLIU
CIIOCOOHBI K CaMOOIbUICHHIO. Pe3ynbTarhl uccienoBanus onyOiukoBaHbsl B Nature
Plants.

MWUTOXOHAPHUU UMEIOT CBOM T'€HOM, MPEACTABICHHBIM KOJBLIEBOW MOJICKYIOH
JIHK. V pactenuii oH B COTHH pa3 OoJIbIlle, YeM y JKHBOTHBIX, B HEM HaXOASATCS
BaYKHBIE TEHBI, IPOAYKTHl KOTOPHIX YYAaCTBYIOT B METAa0OJIM3ME U CHHTE3€ OCIKOB B
MutoxoHApusx. OH Gosiee pazHOOOpa3eH, TaK KaK COJACPKUT MHOKECTBO IMMOBTOPOB,
o0ecreunBaromuX peKOMOUHAINIO. ' @eHOM MUTOXOHIPUH KUBOTHBIX KJIETOK YIaJIOCh
u3MeHUTh TocpeactBoM mitoTALENs — OenkoB, cnenupuyeckd Y3HAIOMIMX
rnocaenoBarenbHoCcTh MUuTOXOHApUanbHou JIHK m BHOCsAmKX B Hee paspeiB. Tem He
MEHEee, /10 CHUX TMOp He OBbUI0 BO3MOXHOCTH PEIAaKTHPOBATH TEHOM PACTUTEIHHBIX
MUTOXOHAPUM 17151 6oJiee moApOoOHOTO N3ydeHHs HYHKIIUN WX TEHOB.

[uronnazmatuyeckass Myxckasi crepwibHOCTh (HIMC) — siBneHue HapyuieHus
dbopmupoBaHus NbUIbLEI Y pacTeHUH. OHO HCHOJIB3YeTCs JJIsl MOIYUYEHUs] THOPUJIOB

MEPBOr0 TMOKOJECHUA B CEIbCKOM X03siicTBe — [IMC omHOro M3 poOAUTENILCKUX



pacTEHUI HYKHA JJI IPEAOTBPALEHUSA CAMOOIIBUICHUS.
[{uTorazmatudeckass Myskckas crepwibHocTh (IIMC) — HacnemyeMmblil 1o
MAaTEepPUHCKOUN JTUHUU MPU3HAK, IPU KOTOPOM PACTEHUE HE CIIOCOOHO MPOIYIUPOBATh

KU3HECIIOCOOHYIO MbUIbILY.

1.2 Ucnosab30BaHue

I[Ipu monmyueHun THOPUIHBIX CEMsIH parnca IIUPOKO  HUCIOJIb3yeMas
[UTOIUIa3MaTHUeCcKass MYyKckasi crepuwibHOCTh ([IMC), mo3Bossitoiiasi mpoBOIUTH
KOHTPOJIMPYEMYIO THOPUIU3AIUI0 MATEPUHCKUX U OTIIOBCKUX JIMHUH.

Cy1iecTByIOT pa3Hble CIOCOOBI MHAYKIIUUM MYXKCKOW CTEPUIIBHOCTHU, KOTOPHIE
UCIIONIB3YIOTCS B cenekiuu Brassica L. [ToMumo xumudeckoro Meroa (MpuMeHeHUs
raMeTOoIUMI0B), BO3MOXHO HCIOJb30BaTh T'€HETUYECKH OOYCIIOBJICHHBIC CHUCTEMBbI:
CaMOHECOBMECTUMOCTH (SI), siaepHyI0 MyKCKYI0 cTepusibHOCTh (NMS, SIMC), nnaue
Ha3pIBaEMyIl0  TE€HHOW  MYXKCckol  crtepwibHOocThi0O  (GMS, [I'MC), wu
UATOIJIA3MATHYECKYIO0 MYKCKYIO cTepuiibHOCTE (CMS, LIMC).

®enomen [IMC, BbIpakaromuiicss B HECIOCOOHOCTU PAaCTeHHs MPOAYLHUPOBATH
KU3HECTIOCOOHYI0O TBUIbILY M OOYCIIOBIEHHBI  O3KCIpeccueil  abeppaHTHBIX
(XMMEpPHBIX) TE€HOB, BO3HUKAIOUIUX B PE3YJbTATE MEPECTPOEK MUTOXOHIPUATIBHOIO
reHOMa, ONHMCaH y pasnuuHbIX BuAoB pacteHuid (Hanson, Bentolila, 2004; Ivanov,
Dymshits, 2007). IMC Bo3HMKaeT B MOMYJISIIUAX CHIOHTAHHO (TOMOILIa3MaTHIecKas
win aytoruasmartudeckas [IMC) mubo npu otnaneHHoON (MEXBUIOBON, MEXKPOIOBOM )
MOJIOBOM WJIM coMaTu4eckoi rubpunuzanuu (anmomnasmarudeckas [IMC) (Li et al.,
2019; Sang et al., 2019). [Ipu3Hak My>KCKOI CTEPHIBHOCTH CYIPECCUPYIOT S/IEPHBIC
TeHBI BOCCTAHOBJICHUS (EePTHIHHOCTH.

1.3 OTkpbiTHE

Asnenue [IMC Obu10 oTKpBITO Mapkycom MoptoHom PoyncoM — ameprkaHCKUM
nuToreHeTukoMm B 1931 rogy. A tak ke He3aBUCHUMO OT HEro B 1932 rogy coBEeTCKUM

reaeTnkoM MuxaumiioM MBanoBrnueM Xa>KUHOBBIM.



1.4 OnbiT Poyaca

C uenplo MCHbITAaHUS BIUSHUSA F€HOB spa pOAUTENIECH, 00JIaJaloluX MYKCKOU
depTunbHOCTBIO, Poync ckpectun GopMy € MYKCKOW CTEPUIIBHOCTBIO C JIMHUSIMU,
00JIaJaloIUMU  MYXKCKOM (DepTHIIBHOCTBIO, MPUUEM Y TMOCHeAHUX Kaxpaas u3 10
XpOMOCOM ObljIa MEY€HAa CUTHAJIbHBIM FeHOM. [Ipu 00paTHOM CKpeluBaHuy rTuOpuI0B
C MEUEHBIMU JUHUSAMHU KaxAyt0 U3 10 XpoMOCOM JIMHUU C MYKCKOH CTEPUIBHOCTBIO
MOXHO OBUIO 3aMEHHTb TOMOJOTMYHBIMM XPOMOCOMAaMH JIMHUH C MYXCKOH
¢eprunbHOCThIO. Hukakoro BnusiHua mobod u3 10 xpomocoM poauTenei,
o0nafaronmx MyXCKoi (hepTHIBLHOCTBIO, Ha (PePTHIIBHOCT HE ObLI0 0OHapyxkeHo. U
Ha 3TOM OCHOBAaHMUU ObUI C/EJIaH BBIBOJ, YTO MY>KCKa CTEPUJIBHOCTh HE 3aBUCHUT OT

TEHOB sijpa.

1.5 Cucrembl IIMC panca

Cy1iecTBYIOT pa3IuyHble CIOCOOBI MHIYKIIUU MY>KCKOU CTEPUIIBHOCTH, KOTOPBIE
UCITOJIB3YIOTCS B ceneKIUu. [IoMuMMO XUMUYECKOT0 METO/1a, BO3MOMKHO MCIIOJIb30BATh
TMHETHYECKH 00YCIIOBIIEHHBIE CUCTEMBI: CAMOHECOBMECTUMOCTD, SIACPHYIO MYXKCKYIO
CTEPWIBHOCTh, HWHAYE€ HA3bIBAEMYIO T'€HHOM MYXKCKOW CTEpWIBHOCTBIO, U
IUTOIUIA3MATUYECKYIO MY’KCKYIO CTEPUIBHOCTb.

®enomen [IMC BbeIpakaeTcs B HECMOCOOHOCTHM pPACTCHHs MPOAYLHUPOBATH
KU3HECTIOCOOHYI0 TBUIBILy U OOYCJOBIIEH DOKCIpecCHel XUMEPHBIX TEHOB,
BO3HUKAIOUIUX B PE3YJIbTATE NEPECTPOEK MUTOXOHAPHUATIBHOIO TEHOMA.

Taoamna Nel. « Tunbl IMC n uxX XapakTepuCTHKI»

Tun IMC M CTOYHUK CTEPUIBHOCTH 3HaueHHE B CeJICKINHU
BuyrpuBunosas
YTPUBHI CteprIbHOCTb HEMOJIHAS, HE
Napus TUOPHUIN3AIHS )KCHCKHIX
[ CHUIIOJIB3YETCA B CEJICKIIUU

CTepHuIbHOCTh YyBCTBUTEIbHA
: - CrioHTaHHAs BHYTPUBHI0BAsI
Polima/Camilina K BBICOKMM TeMITIepaTypam,

CTEpUIIBHOCTH
HCIIOJIb3YETCSI YACTUYHO

CrepunbHOCTh iepeHeceHa B | Haubosee mogxoasimuii

Ogura paric OT HEM3BECTHOTO COpTa | BapUaHT, MOXKHO

penuca HCIIOJIb30BaTh B CEJICKIIMHU




2 MeTtoabl Mccjae10BaAHUA
B pabote ucnonp30BaHbl METO/IbI, PUMEHSIEMbIEC B HAIIU IHU B MOJICKYJISIPHOM

ouonoruu: Beiaenenue JIHK, nocranoska I[P, mocTtanoBka snexkrpodopesa.

2.1 Boigenenne JJHK

Boinenenne JIHK mnpoucxomut crieayomum o00pa3oM: B HIPOOUPKY €

pacTUTENbHBIM MaTepuaioM BHocuM 500 MKJI. JU3MPYIOIIETO pacTBopa M JHOO ¢

IMOMOIIBKO TOMOI'CHU3ATOPA, 100 BPYUYHYIO IICCTUKOM HU3MCJIIBYACM 3Ty CMECbhb OO0

TOMOI'CHHOI'O COCTOsHUA. I[aHHaﬂ mponocaypa MnpoBOOAUTCA HJIA  TOTO, YTOOBI

pPa3pylIUTh KJIETOYHYIO CTEHKY ¥ OWJIUITUIHBIA CIIOH.
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[Tomenaem npobupku B Tepmoctat Ha 65°C Ha 25 MUHYT.
Hentpudyrupyem npodbupku npu 13000 06./MuH B TeueHHe 5 MUH.
Or6upaem cynepHatant (400-600 MKT) B HOBYIO TIPOOUPKY.

[TpunuBaem 140 mxn 7.5M anerata aMmmoHus Wik 60 MKJ alieTaTa Kajiusl.
ITepememuBaeM Ha VOrteX u momeniaeM B XOJOAUIbHUK Ha 5 MUH (+4°C)
Hentpudyrupyem npodbupku mpu 13000 06./MUH B TeUeHHE 5 MUH.
OtbupaemM cynepHaTaHT.

OcaxaaeM U30IPONAaHOJIOM (COOTHOIIEHUE K cynepHaTaHTy 1:1).
[TepememmBaeM u neraTpudyrupyem mpu 13000 06./MUH B TeUeHHE 5 MUH.
CinuBaeM cymnepHaTaHT.

ITpombiBaeM 700 Mk 70% 3Tanona.

Hentpudyrupyem 13000 06./MHUH B TeUCHUE 2 MUH.

CymuM 10 TOJIHOTO HCHIapeHUs ATaHoJa.

[Tpumusaem 100 mxn TE-Gydepa.

[Tomemaem B TepmoctaT Ha 65°C Ha 5 MUHYT.

2.2 lloctanoBka I P

ITocTaHoBKa MoJMMEPa3HO — LENHOW peakuuu: MeTo moJIrMMepa3sHor LEMHOU

peakiuu  (ITLIP) sBisieTcss WCKYCCTBEHHOW MHOTOKPATHOW — aMILTU(UKAIACH

¢parmenta JIHK c ucnonb3zoBanrem crieu@uIHbIX MapKEPOB U MO3BOISET JOOUTHCS



xonoccansaoro (no 10°® pas) yBenuuenns uucna Komuii ompeneneHHOro (pparMeHTa
JIHK.

I'panunel  ¢parmeHTa 3a7al0T HYKJICOTHIHBIMU  TOCIIEIOBATEIILHOCTSIMU
npaniMepoB, MOITOMY KOMTUPOBAHUIO MOJIBEPraeTcs TOJNIBKO onpeaencHubii rexn (JIHK-
MutieHs), a He Bes JJHK kak npu perummkaruu in Vivo. OCHOBOIIOMIOKHUKOM METO/1a
cuutaercs Koppu Mymiuc.

[TIIP BKIIOYAET TPU UMKIUYECKU MMOBTOPSIOMINECS CTAUU:

1. lenarypauus JJHK — pacnnerenue n1BOWHON criupalid U pacxoKIeHHUE
MOJIMHYKJICOTUIHBIX LIETIEH;

2. OTxur npaiiMepoB — rubpuamuszanus npaMmepoB u oxxorenoueunor JIHK-
MUIIIEHH C O0Opa3oBaHUEM JBYXIICMIOYECUHBIX KOMILJIEKCOB «IpaiMep-MaTpHuIiay,
HEOOXOIUMBIX TSt MHUIUALUN CUHTE3a JIHK u3 MOHOMEPOB—
N€30KCUPUOOHYKIIC03UITPU(POCHATOB;

3. [lonmumepu3zaruio — foctpanBanue (yIJIMHEHUE, JTOHTAIIHIO)
koMruieMeHTapHbIX 1eneit JJHK depmenTom JIHK-moaumepasoit B HaripaBieHUH
5’—3’ nauuHas ot 3’-OH KOHII0B MpUCOEAMHEHHBIX MpaitMepoB. T.e. MaTpuyHbIN
cunre3 JJHK.

MHorokpaTHoe (LIMKINYECKOE) MOBTOPEHUE 3THX TPEX CTAaauid MPUBOIUT K
AKCTIOHCHITHATLHOMY O0OTaIIeHUIO PeaKIIMOHHOM cMecu Monekynamu JIHK-mumenu,
INOCKOJBKY B KaXJIOM HOBOM IIMKJE B KAaue€CTBE MAaTPHUIbl BBICTYNAET HE TOJBKO
ncxonnaa JIHK, vo u Bcsa JIHK, cunTe3npoBanHas B npeapiaymmx nuknax. [loaromy
peaKkiusi OTHOCUTCS K LenHbIM. TeopeTrnuecku 3a N IIUKIOB MOXET MOIy4UuThest 2N
mouiekyn JIHK-mumenn. IIporekanne IILP, T.e. mepexom oT cTaauu K CTaauyd U OT
LHKJIA K [UKILY, PETYJIUPYETCA U3MEHEHUEM TEMIIEPATYPBI.

Temneparypa nenarypanuu JJHK. /{15 110001 BEICOKOMOJIECKYIISIPHOM T€HOMHOM
JIHK o006pran0 3amaror 95°C. Jlns mpoaykToB aMIminpukamuu, a TeMm Oolee
KOMIUIEKCOB «IIpaMep-MaTpHULIa» 3Ta TEMIEPATypa HUKE.

Temnepatypa oTXura npanWMepa-TeMrneparypa, Ipd KOTOPOW BO3MOKHO
CBSI3bIBAHME NPAWMEPHOr0 OJUIOHYKIeoTHuaa ¢ oaHouenoyeynor JIHK-marpunen

MPU OXJIAKICHUN PEAKIMOHHOW CMECH, CJIEAYIOIIEM 3a CTaJuel AcHaTypauuu. (s



Ka)KJI0Or0 KOHKPETHOT'O IIpaiiMepa OHa pacCUUTHIBAETCS OTJAEIBHO U JIEKHUT B Mpeeax
50-65°C. D10 BapuabenbHas TeMIeparypa.

Temneparypa 3JOHrauu 3aBHCUT OT THIA MCHOJb3yeMoro ¢epmenta. s
depmenTtatuBHoOi akTuBHOCTH JIHK-mmonumepasel Tag u3 tepModunbHoil Oakrepuun
Thermus aquaticus TemmnepatypHbiii onTuMyM cocTaBiser 72°C. MHorma, B ciydae
OJIU3KOTO 3HAYEHMsI TEMIIEpaTypbl OTXKHUra MpaiMepoB U TEMIEPATYpbl ONTUMYyMa
paboThl (depMeHTa, CTAHOBHUTCS BO3MOXHBIM HCHONB30BaTh AByXdTanHyio [P,
COBMECTHUB OTKUT U DJIOHTALIHIO.

JJist Hatero ucclieqoBaHusl HE00X0UMO ObLIIO MHOTOKPAaTHO aMIUIU(DUIIMPOBATH
¢parmentl rena HAP-3, nns omnpezaeneHuss yCTOMYMBOCTH H3Y4YaeMbIX COPTOB

MOJICOJTHEYHHKA K Bo30yauTeao Plasmopara halstedii (puc. 3).

2.3 Ilporpamma I P
[Mporpamma ITLP: (ammmudukatop Termal Cycler Bio-Rad T-100)

1) nenarypauus — 950C 2 muH. 35 UHUKIOB:
2) nenarypauus — 950C 1 muH.

3) omxur npaiimepoB — 540C 1 muH.

4) snonranus 720C — 2 MuH.

5) koHeuHas 3moHTanusa — 10 MuH.

6) xpanenue — 40C oo

2.4 IlocTanoBKa 3j1eKkTpodopesa
DOnektpodope3 — 3TO DIIEKTPOKHHETHUECKOE SIBICHUE TEPEMEICHUS YacCTHIl

nucriepcHor  (a3pl (KOJUIOMIHBIX PAaCTBOPOB) B KUIKOW cCpele TOJ JICHCTBHEM
3JIEKTPUYECKOTO TTOJIS.

Onektpodope3 B arapo3HOM Telie SBISETCS CTAaHJAPTHBIM METOJIOM IS
pazneneHus, IeHTU(OHUKAITUN U OYMCTKA MHTAKTHBIX Mosiekyn JIHK u ux pparmenTtos
(BeicOKOMOINEKysipHast xpomocomHasi JJHK Bceraa ¢parmentupyetcst npu U30s10uu
U3 KJIETKH). Arapo3a — (hpakiusi IpUPOIHOTO ToJIucaxapua arapa.

JJHK — 510 cnabasi kuciora, MO3TOMY OHa JBHXKETCS K aHomy (+) 3a cuer

OTpULIATENIbHO 3apsbKeHHBIX (ocdatubix rpynn. 3a aewxkenwem [JHK (PHK) B
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IUTACTHHE TeJisl MOXKHO CJEAMTh, TaK KAK IOJOCHl OKPAIIEHHOM (IyOpeCleHTHBIMU
kpacurensmu JIHK, dbopmupyembie MosiekyiaMu 0JTHOTO pa3Mepa Mpu MpOABUKEHUH
yepe3 nopsl redns, BuaHsl B Y @ ceere. g okpammBanus JJHK npumenstor kpacurens
OpoMHUCTBIN ATUAUN. MoJeKysbl OPOMUCTOrO ATUIUS WHTEPKAUIUPYIOT B MOJIEKYJIBI
JIHK, T.e. BcTpanBaroTCa MEXAY COCEAHUMU NapaMu HYKIECOTUIOB. IHTEHCUBHOCTH
dayopecueHu cBsi3aHHOTO ATUAUsA B 20 pa3 Beilie, 4yeM cBOOOaHOro. CKOPOCThH
newkennss JIHK (PHK) depe3 mopsl arapo3Horo reist mpu diekTpodopese
OTIPENENIACTCS pa3MEpPOM MOJIEKYJT M UX KoHdopmaiuend. MoJekyiabl JUHEHHOU
neyxuenovyeunor J[HK nepememaroTcss B TOJIIEe reist cO CKOPOCTAMH OOpaTHO
IPOTMOPIMOHATILHBIMU JIECATUYHOMY JIorapudMy MX MOJICKYJISIpHBIX Macc. Brnepenu
MUTPUPYIOT HU3KOMOJEKYJSPHbIE (PparMeHThl, KPYIHbIE MOJEKYIbl JIBUKYTCS
MEJJIEHHEE U3-3a OOJIBIIET0 COMPOTUBIICHHUS.

Araposa Jnerko ImiaBuTcs npu HarpeBaHun a0 95°C (B anexrpodope3HoM
Oydepe). Ilpu BbuMBaHUM pacruiaBa B (GOpMYy M €ro 3acThIBAHWUU MOJIYHArOTCS
npo3paunbie ynpyrue renu. Jlynku mis BHecenuss JIHK wa remb-anextpodopes
dbopMyroTcs myTEM BCTaBKH Te(DIIOHOBOM IpeOEHKH € 3yObsIMU B HE3ACTHIBIIUH T€lb U
€€ U3BJIICUCHHUEM IOCIIE TOJUMEPU3ALINN IJTACTUHBI TEJsl.

Pacteop JIHK B nyHkm rens BHocAT B Oydepe, comaepkaiieM TIUIEePUH WIN
caxaposy, utoosl JIHK cpasy omyctunace Ha AHO JIYHKH, a HE pacTBOpPWIAch B
anexkTpodope3HoM Oydepe ere A0 BKIOUCHHS TOKa M BXOXKJICHHUS B reib. UTOOBI
CIeNUTh 3a TpoxokaeHueM (poHTa Qope3a B Oydep M00aBISIOT CHEHATbHBIC
KpacuTenu. DIeKTpodopeTrnueckas moABIKHOCTh OpoMmpenonooro cunero (bOC)
nexut B parione 100 ocHoBanuii. Cunee natHo b®C nuxkercs Ha ypoBHe TPHK, 30
muaupytonuit kpacutenb. O0brano nmpumensot 0ydeps: TAE; TBE u SB.

Mu1 6ynem ucnonb3oBaTh TAE Oydep (Tpuc-aneratasiii Oydep — comepx ut
TpHUC, YKCycHYI0 kucioty u DJTA - sTmineHauaMuHTeTpayKCycHyto kuciory) - 100
MJI., B KOTOPOM pacTBOpwi 1,8 . arapo3sl (B COOTBETCTBHH C 00HEMOM HCIIOIB3yEeMON
dope3Hoit kamepsl). Jlamee pacTBOp Hy»KHO NepeMeniaTh U JOBECTH 10 KUIECHUS B
MHKPOBOJIHOBOM IE€YH JIJIS ITOJHOTO PACTBOPEHUS arapo3sl. [lociie 3Toro nomy4eHHbIil

pactBop ocTtyauTh A0 50-60 rpanycos 1o Ileabcuio u 100aBUTh OPOMUCTBIN ITUINMH,
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BBUIMTH IOJYYEHHBIN PaCTBOP B MOJIIOKKY U JaTh eMy 3acThITh 30-40 MUHYT, ITocie
ATOr0 MEPEMECTUTh B (POPE3HYIO0 KAMEPY, BHITAIIUTh IPEOEHKU U BHECTU IO 5 MKIL.

okpatrennoro IIIP-nponykra.

2.5 Anayu3 pe3yJbTaTOB
CrycTst Bpemsi, pe3yJbTaThl 3JeKTpoopesa AETEKTUPYIOTCS C TOMOILBIO

yIbTpaduoNeToBOM KaMephl (TPaHCUILTIOMUHATOPA).

3. OKCHEPUMEHTAJIBHASA YACTb
3.1 Beinesnenne JIHK, mogoop npaiimepos
Yertbipe mapsl mpailMepoB ObUTM MOJ00paHbl U3 JTUTEPATYPHBIX UCTOYHHKOB U

aJanTHUPOBAaHbl TOJ YCJIOBUS palbOThl. BBIIM HCMONB30BaHBI CIEAYIONIME COpTa:
P21/22, P21/32, M SS.

[Ipaiimepsr:
P21: AGCTGTCTGGAGGGAATC
P22: GCGGTCTCACGCACTAATC

Lenebie pparments 510 u 1102 m.H. (ogu., nap., pol., cam)
P21: AGCTGTCTGGAGGGAATC,;
P32: ACGACATCAAGGAGGAAC;

LeneBoii ¢pparment 747 m.u. (nap., pol., cam)
MSS6: CAGAGGGCAAAACTGTATGA,;
MSS6: CATCTGGCTGAGAGTAGCATGG;

MSS6 (amrmmudukanus y cam- u pol-tunos [IMC, nenessie pparmeHnTsr ~1387

MSS14: GCTCGTTCGATTAAGCTCAA;
MSS14: GAATTCCTCTTTCATTGCGG,;
M SS14 (ogu-tum [IMC, tieneBbie ¢pparmeHTs 342 11.H.)

2.2 Ilocranoska 1P
CocrtaB peakimoHHOU cMecH (00BEM 25 MKI):
1. 50-100 ar JJHK
2. 3 MM MgSO4
3. 10 MM xkaxmoro mpaiimepa
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4. 2 en. Tag-nonumepasbl
5. 2x cranpapthbii 1P Oydep

®dopmynsl pacuéra oobEma [IP-cmecu
Vo6 = (n 06pasios +1) - 25 (Mki)
Vpe = % (MKJT)

2"(n 0o6pasuoB+1)

5
Vf=0,1 mkx - (n 06pa3uos +1)

Vpol = (MKT)

Vr=0,1 mkx - (n 06pa3uos +1)
VH20 = Voou — Vpe — Vpol — Vf—Vr - nobpasuos

Mou pacuéts [1L[P cmecu Ha 10 oOpa3ios:
Voo =10x24=240mxkn
Vpc = 240/2=120mkn
Vpol = 2x10/5=4mkn
V= 1mxn
Vr = 1MKkn
VH20 = 240-120-4-2-10=104mkn

3.2 [locTanoBKa 3j1eKTpOhopesa
Hns Busyanuzarnuu pesynbtatoB IIIIP Ob1 mpumenén snektpodopes. OH

IPOBOAMTCS B criennalibHOM (hope3Hoit kamepe. O6pasiisl, npomenue [MI{P-ananus,
OKpaIIMBarOTCs (IYyOPECICHTHBIM KPACUTEJIEM M 3aKallbIBAIOTCS B JIYHKH, B 3apaHee
IPUTOTOBJIEHHBIN arapo3Hblil renb, coaepxkamuid 1,8% arapossl a tak xe 1x TAE
Oydep. Tak xe B remp g00aBiIsgeTCs OPOMHMCTBIA OSTHAWM, IS BO3MOXKHOCTH
MIPOCMOTpA Pe3yJbTaToB 3J1ekTpodopesa nox YD uznydeHneMm. bpoMucTerit aTuamii —
OpraHUYEeCKOE COCIMHEHUE, IMPUMEHSIEMOE B MOJICKYJISIpHOW OWOJOTUM JIA
BBISIBIICHUS HYKJIEMHOBBIX KHUCIOT. MMeeT BUJ TEMHO-KpPACHbIX KPHUCTAJUIIOB.
Xumunueckas Gopmyna: C21IH20BrN3.

[Tporpamma amekrpodopesa: BonbpTaxk — 120B, Bpemst — 60 MUHYT.
3.3 AHaqu3 pe3yabTaToB
Pe3ynbTaThl OBUIM MpOAHATU3UPOBAHBI TPU MOMOIIM TPAHCHUIUIIOMHHATOPA

(ynerpaduoneroBoir kamepsl). ns storo npumenstim npudbop Gel Doc 2000,
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pa3paboTaHHbIl amepukaHckoi komnanue Bio-Rad Laboratories, Inc. ®otorpaduro
pEe3yAbTaTOB MOKHO YBUJIETH B npuiioxkeHuu Goto Nel.

Pasmepsl uccieayeMbix gparmenToB u Tunbl ux HIMC:
MSS

4,5,7,8 - MSS6 — 1387 11.H.

1,2,5-MSS14 - 342 11.H.

Tunet IIMC

6 — Napus

1,2,3 - Ogura

4,5,7,8 — Polima/Camelina

P21/22

1,2,3,6 — 1102 11.H.
45,78 —-510 n.H.
Tune [IMC

1,2,3,6 — Ogura, Napus
45,7.8 — Polima, Camelina

P21/32
7,8 —74711.1.

Tunsr [IMC
7,8 — Camelina
1,2,3,4,5,6 — Polima, Napus, Ogura.

3AKVIFOYEHUE U BBIBO/IbI
B xome BbmonHeHus paboThl ObUTa TPOAHATM3UPOBAHA KOJUICKIUS HOBBIX

CEJICKITMOHHBIX COPTOB sIpOBOTO parca. B urore Obumn BoisiBieHbl TN [[MC y
KaXJ0T0 COpTa.
BeiBoabI:
e B Xoz€ BBINOJHEHUS MPOEKTa OCBOECHBI MOJIEKYISPHO-TEHETUYECKUE METOJIbI
aHaJIN3a PACTUTEIBLHOIO MaTepraa.
e B pesynmpraTe amammsza mapel npaiimepoB MSS6 u MSS-14  mo3Bommim

amruduiuposath parmentsl JJHK pazmepom 1387 n.H. u 342 n.H. C noMouibio
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nap npaiimepoB P21/22 u P21/32 ammnuduuuposanu gparmentst 1102 n.1.,510 m.H.
u 747 n.H. k renam orf222 u orf224 cooTBETCTBEHHO.

e VY oOpasnos 1,2,3 ¢ pparmentamu 342 m.H. u 1102 r.H. Obu1 noaTBepkaAéH Tun [IMC
Ogura.

e VYV o6pa3uos 4,5,7,8 ¢ pparmentamu 1387 m.H. u 510 n.H. uAEHTUPUIUPOBAH THUII
Polima, Tak »xe y 006pa3ioB 4,5,7 u 8 Obutn 00Hapy>keHbl pparmentsl 1387 m.H., 510
n.H. 1 747 m.1. — tun Camelina.

e B 4-x obOpazuax 1,2,3 u 6 , y KOTOpbIX NPUCYTCTBOBAJI TOJIbKO OMH (PpparmeHT 1102

n.H. Obut unentudunuponan tun LIMC Napus.

Haunbonee nepcneKTUBHBIM MyTEM TOBBIIICHUS TTPOTYKTUBHOCTH parica sIBISETCS
CO3JJaHUE TEeTEePO3UCHBIX TulOpuaoB. lcmonp3oBaHWE  TPU3HAKA  MYXKCKOM
CTEPWIHHOCTH, IO3BOJIUT MPOBOAUTH KOHTPOJIUPYEMYIO THOPHUIN3AIINIO MATEPUHCKUX
U OTHOBCKUX ¢opMm parca. BreisBinennsie copta, umetomme tan  [IMC  Ogura,
Camelina u Napus OyayT HCIOJIB30BATHCS ISl YCKOPEHUS CEJIEKIIMOHHOTO Tpoliecca
TeTEPO3UCHOM CEJIEKIINU parica.

Teopernueckasi 3HaYMMOCTh: Brisiensl Tunsl [IMC y kaxkaoro copra parca.
IIpakTnyeckas 3HA4YUMOCTb: 3HaHHE COPTOB C HeoOxonumbiM Tunom [IMC
OyJeT MCIOJIb30BaHO PA0OTHUKAMH CEIIbCKOTO XO3SMCTBA JJIA BBIpAIlUBaHUs Oojee

ypOKalHBIX COPTOB parica. [ umoresa Oplaa MoATBEPKICHA.

INPOAYKT ITPOEKTA

Coprta ¢ BBISIBICHHBIM He0OX0oauMbIM TUIIoM [IMC
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8834-2020-3-171-180
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Kanyctasie (Brassicaceae Burnett) ¢ momompbio JIHK mapkepoB. BaBunoBckuit
KypHaJ reHeTuku u cenekmuu. 2015;19(5):529-537). DOI: 10.18699/V J15.069
3. Yumesame V. TEHETUYECKUWE OCHOBBI M CEJIEKIIVSI PACTEHMIA. Tlep.
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