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I'EHOMHASA BUOTEXHOJIOI'MS OHEHKHU U OTBOPA CEJIEKIHMOHHOI'O
MATEPHUAJIA JIBHA MACJIMYHOI'O

ITocTosiHHO pacTyuuii cpoc Ha MPOU3BOJI-
CTBO BBICOKOKAYECTBEHHBIX Macel TpeOyeT YCKO-
peHUs TEMIIOB CO3JaHUS HOBBIX YIYYIIEHHBIX H
KOHKYPEHTOCIIOCOOHBIX Ha MUPOBOM PHIHKE COPTOB
npHa MacaumgHoro. CoBpeMeHHas! CeNeKIus Moapa-
3yMEBaeT MHCIIOJIb30BaHUE TPHUKIATHBIX METOJOB,
3HAUUTEIBHO YCKOPSIOUIUX MOIyYeHUE PacTeHU ¢
3aJTaHHBIMU XO3SHCTBEHHO-TICHHBIMH MTPH3HAKAMH.

Crenuguieckre MOJEKYJISIpPHbIE MapKephl
MOTYT HCITOJIb30BAThCS ISl TEHOTUITUPOBAHUS TIPU
OIIEHKE MMEIOIIETOCS M TIOJTYYeHHH HOBOTO CEJEK-
LIMOHHOTO MaTepHuana. AHaTU3 Ha HAJIMIHE [IEJIeBO-
ro reHa, ONPEAeNSIOUIEr0o XO034MCTBEHHO-LEHHbBIN
MPU3HAK, TPOBOIUTCS Ha JIFOOOM 3Tare pa3BUTHSL
pacTeHus, B TO BpeMs Kak OMOXUMHYECKUN METO]]
OLIEHKH >KHPHOKHMCIIOTHOTO COCTaBa Macia OcCyIie-
CTBHM TOJIBKO Tocie obOmonora. IlpenmmyrectBo
JHK-MapkepoB K KOHKPETHBIM I'€HaM 3aKJIH0YAETCS
B TOM, YTO OHHU BBISBIISIIOT UCKOMEBIC T€HEI B POJIU-
TENbCKUX PACTEHMAX JI0 OMBUICHHUS, YTO MO3BOJISAET
Ha paHHUX JTalax pPa3BUTHS PACTEHUH pa3ndaTh
TOMO- W T€TEePO3WUTOTHI, BHIOPAKOBHIBATH HEXKENa-
TeNbHBIM MaTepual M COKpallaTh JO0 MHHHMyMa
BBICEB CJICIYIOLIUX MMOKOJCHUM ISl BHIPAaBHUBAHUS
Mpu3HaKa. B cBS3M ¢ 3TUM MOKHO YTBEPKAATh, YTO
ucnonb3oBanue Texuonorun JHK-mapkupoBanus B
CEJICKIIMOHHBIX MPOrpaMMax 3HAYUTEIBHO COKpa-
TUT 00BEM POPAOATHIBAEMOTO CEIEKIIMOHHOTO Ma-
Tepuasa, ympoCcTUT MPOIecc 0T00pa POIUTEIBCKUX
(dbopM sl CKpeIIMBaHMs, COKPATUT CPOKH CO3/a-
HUS HOBBIX COPTOB JIbHA.

MacangHeIi JIeH ABIISeTCd IIeHHONH TEXHUYe-
CKOM KyJIbTYpOH MHOIOCTOPOHHEIO HCIOJIb30Ba-
Hud. TpaaulIMOHHBIE COPTa MACIWYHOTO JIbHA CO-
nepxat 45-50 % macna. B cocraB npHSHOTO Macna
BXOJIMT IISATh OCHOBHBIX KHPHBIX KACTIOT — MaJbMH-
tuHoBas (C16:0, ~6 %), creapunoBas (C18:0,
~2,5 %), oneunoas (C18:1 1uc-A9; ~19 %), mu-

aHosteBas (C18:2 muc-A9, 12; ®-6 )XUpHBIC KHCIIOTHI;
~24 %) u o-nmunoneHoBas (C18: 3 muc-A9, 12, 15;
®-3 KUpHBIE KUCIOTHI; ~55-57 %) wucnorsr [1].
Bricokast 10715 0-TUHOJICHOBOM KHCIOTHI IIPUBOIUT
K OKHCIIUTEIHHOW HECTaOMIBLHOCTH JILHSHOTO Mac-
na. [To aToii mpu4KMHE JIBHSHOE MAaciI0 OTHOCUTCS K
OBICTPOBBICHIXAIONIMM MAaciiaM, TaK Kak JIETKO II0-
JTUMEPHU3YETCS B MPUCYTCTBHH KHUCJIOPOIA BO3IyXa
(«BBICBIXaeT»), B pe3yJbTaTe dero obpaszyercst oT-
HOCHUTEJIPHO MSTKas W THOKas IUIEHKA, YTO IO3BO-
JIIET TIPUMEHSTH JHHIHOE MAcio B IMIPOMBITIICHHO-
CTH, JUTSI TPOU3BOJICTBA, KPACOK, JIMHOJICYMOB, Uep-
HWJI, MbUTa 1 1akoB [2]. Kpacku, ©3rotroBieHHbIE HA
THHSHOU onude, He TIOJBEPratoTCs pa3pylIeHUSIM B
TEUEHHE CTOJIETUH.

Hcnonp3oBanue JBHSHOTO Maciia OOBIYHBIX
MaCJIMYHBIX COPTOB B MHIY OTPAHUYCHO U3-3a €0
BBICOKOW HecTaOmibHOCTH. Co37aHNe JTUHUH JIbHA
C HU3KHM COJACPKAHUEM 0-THHOJICHOBOH KHCIIOTHI
[3, 4], u3BecTHBIX Kak Solin wiu Linola™, paciiu-
PHIIO TIOTEHIMAIIFHBIC PBIHKH IS JIBHAHOTO Maclia.
[To cpaBHEHHWIO ¢ MaclioM TPAJAUIIHOHHBIX COPTOB
JbHA, MACJIO C HU3KUM COZEpKaHUEM JTUHOJIECHOBOM
KHCJIOTBI 3aTBEPJICBACT MPHU 00JIEE€ BHICOKUX TEMIIC-
paTypax, 4To JeNaeT ero MPHUTOJHBIM I MPOU3-
BOJICTBAa BRICOKOKA4YE€CTBEHHOT'O MaprapuHa [5, 6].

Takum 00pa3zom, i pa3IUYHBIX OTpacicH
MIPOMBIIIUIEHHOCTH HEOOXOIMMBI COpTa JIbHA Mac-
JUIHOTO C Pa3HBIM COJCPKAHUEM O-THHOJICHOBOM
KHCIIOTBl U COOTHOIICHUEM >KHPHBIX KUCIOT. Jlis
MUIIEBBIX IeJiell He0OX0AUMO HU3KOE COJICpIKaHUE
B CEMEHAaX (-TMHOJIEHOBOUW KUCIOTHI (10 5 %), uTo
CITOCOOCTBYET YMCHBIIICHUIO OKHUCJICHHSI Maciia |
coxpaHeHHUI0 ero kadectBa. C JIpyrol CTOPOHBI,
JUISL ICTTIOJTB30BAHMS CEMSH JIbHA B MEIHUIIMHE HEOO-
xXonuMo OoJiee CcOATAHCHPOBAHHOE COOTHOIICHUE
JKUPHBIX KHCIIOT: JTUHOJeHOBOU (0-3) — 57 %, nu-
HoyleBor — 16 % u oneunoBoi — 18 % [1] win nu-
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HoJieHOBOH — 25-30 %, nunoneBo — 25-35% u
osnennoBoit — 35-45 % [2].

YCKOPHUTD CeNeKIMOHHBIN MPOLIECC BO3MOXK-
HO TyTeM pa3padoTku 3(H()EeKTHBHBIX MOJEKYJISIp-
HBIX MapKepOB, MO3BOJISIONIMX MMOATBEPXKIATh HHU3-
KO€ CoJiep)KaHue O-THOJICHOBOW KUCIIOTHI B ceMe-
HaxX pacTeHUl, UCIOJB3YyEeMBIX I CO3JaHUSI COp-
TOB W TUOPHUJIOB JIbHA MACITHYHOTO.

Ilensto paboTel ObLIa pa3paboTKa TEHOMHOM
OMOTEXHOJIOTUU OIICHKH U 0TOOpa CEICKIMOHHOTO
MaTepuana JbHa MacIUYHOTO IO KOMIUIEKCY T€HOB,
KOHTPOJIUPYIOLIUX COOTHOIICHUE YKMPHBIX KUCIOT
B Macjie CeMsiH, M CO3[JaHHe HOBOTO COpPTa Maciny-
HOTO JIbHA C TPUMEHEHHEM JIaHHOW OMOTEeXHOJO-
THH.

MatepuaJibl 1 METOABI

MartepuanoM IS HCCACIOBAHMS CITY KHIH
coproobOpasirsl MacaruHoro sbHa (L. usitatissimum
L., convar. humile Mill.), xapakrepusyrommecs
Pas3IUYHBIM COCTABOM JKHPHBIX KHUCJIOT.

Peakimonnas cMmecr o0bemMoM 50 MKI co-
nepxana 2,5 mxn MgCI2 (50 mmons), 5 mxa TILP
oydepa (200 mmons Tris-HCI, 500 mmons KCI), 1
M1 Taq DNA-mommmepassl (5 eq/mki), 1 MK
dNTP (kaxmoro mo 10 MMoip), 50 MHKOMOIH KaXK-
noro mpaiiMepa, 100 ur reromuoit IHK npHa.

MMapamerpor TP anms gereximu fad3A wu
fad3b remoB: nmemarypamms — 94°C 4 wmumH;
25 mukinoB 94°C 45 ¢, 61°C 30 ¢, 72°C 2 mun; 3a-
KirounTenbaas snonramus — 72°C 10 Mum.

Pe3yabTaTthl 1 00cy:KI1eHUs1

a-JIMHOJIEHOBAsT KUCIIOTA SIBJISCTCS] OJHON U3
OCHOBHBIX JKHPHBIX KHCIOT B COCTaBe JIbHSHOTO
Macia U 00pa3yercs MmyTeM JecaTypaliu JTHHOJIC-
Boii kumcioThl omega-3/delta-15  necatypasamu
xupHbix kucioT (FAD3). V L. usitatissimum L. co-

Al M1 2 3 4 5

—

———

1000 IMH. =P 637 m.H.

750 n.H. —p

JepKaHue JTMHOJEHOBOM KHCIIOTHl B CEMEHAX KOH-
TPOJIUPYETCSl AATUTUBHBIM JEHCTBHEM JIBYX T'€HOB
(fad3A u fad3B) [7]. CoBmerienue MyTanuii Mo
IBYM JIOKyCaM B I'€HOTHIIE OJHOTO PACTECHUs NpH-
BOIUT K PE3KOMY IIOBBILIEHHIO YPOBHS COIEpKa-
HUSl JIMHOJEBON KHCJIOTBHI, a KOJUYECTBO JIMHOJIE-
HOBOM KHCJIOTBI cHMXaercs n0 2 %. Macio ¢ BbI-
COKHM COJEp)KaHHEM JIMHOJIEBOH KHCIIOTHI IIOA-
BEP)KEHO OKHCJICHWIO B MEHBIIEH CTENeHH, M ero
MOJKHO HCTOJb30BaTh B MUILIEBON MPOMBIIIJIEHHO-
ctu. Ananu3 coptoB Ha Hanmuue fad3A u fad3B re-
HOB TIO3BOJIIET BECTH CEJIEKIMIO MACIMYHOTO JIbHA
M0 JIByM HampaBieHHSIM — Ha BBICOKOE U HHU3KOE
coJiep>KaHUe JTMHOJICHOBOW KUCIIOTHI.

Hamu mnpoBogunack uaeHTHQUKAUs My-
tanTHbIX ayuieneir fad3A u fad3B rexoB meromom
IMHP co cneundpuueckumu npaiiMepamMu U IMocie-
Iytomeil 00paboTKON MPOMYKTOB aMILTH(DHUKAITIH
PECTPHUKTA30H, CHENMUPUIHON K JTUKUM aJIICIISIM
COOTBETCTBYIOLIETO I'eHa.

s merexuyM B SKCHEPUMEHTAILHOM Mate-
puane MyTaHTHOTO aieis fad3A TeHa WCIOIb30-
Bajach clelyrolas napa npaiiMepos:

MutAF2: 5'-CAGTGACCTGTTCGCACCG-3’
MutAR2: 5-CCCGGCTAGGGTGATCATG-3’

Jns pecTpuKINM MCHOIB30BANIACh PECTPHK-
taza Pvul. PectpukumoHnHyto cMech HHKYOHpPOBaH
npu 37°C B Teuenne 3 uac. [IPOLYKTHI PECTPHKIIHH
pasnmensum  dnektpodopesom B 0,8 % araposnom
rene.

B pesynbrare ammiudukanun co crneuugu-
YEeCKMMH MpaiiMepaMH M TOCIEIYyIOLEeH pPEeCTpPHK-
UM Y HHU3KOJIWHOJEHOBBIX OOpPa3IoB, HECYIINX
MYTaHTHBIA aiienb fad3A, oOpaszyercsi HPOIYKT
pa3mepoM okoo 637 m.o. (puc. 1 A) u nBa mpoyk-
Ta pazmMepoM 451 u 186 m.0. y BBICOKOJIMHOJIEHO-
BbIX 00pa3iioB gukoro tuna (puc. 1 B).

B)l M 1 2 3 4
-
451 n.u.
500 L. —P ¥
250 LH—p - e

186 m.H.

Puc. 1. Dnexrpodoperpamma mpoaykros pectpuknuu Pvul mocie ammmndukannn JJHK HI3KOTHHOIEHOBBIX
(A) u BeicokonmHONEHOBHIX (B) copTroB mpHA ¢ mpaiimepamu MutAF2-MutAR2: 1-5 — copra mpaa; M — JIHK-Mapkep

Morekysipaoro Beca M1Kb (OO «IIpaiimrex», benapycs).

34 ISSN 2415-3826 (Online), ISSN 2219-3782 (Print). daktopu excriepymMeHTansHoi eBontoLi opraHiamis 2017. Tom 21



'eHoMHas GUOTEXHOMOrMs OLEHKN 1 0T60pa ceNlekKUMOoHHOro matepumana JibHa Macnm4yHoro

I[HSI JACTCKIIUN B SKCIICPUMCHTAJIbBHOM Mare-
pHuane MyTaHTHOTO ajuiensi fad3B TeHa HCHONb30-
BaJIaCh CIIEYIOIIas rapa npaiMepoB:

MutFad3B_F:

5’- ACTCAATGAGTCCCACCACC -3’

MutFad3B_R:

5’- TGCCGTGATTCTGGTGATGG -3’

B pesynpraTe ammum@ukanud co crenugpu-

YeCKUMHU MpaiiMepaMH W MOCIEIYyIOUIeH pecTpUK-
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M.H.
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C momortnsio pazpaboTaHHONW TEHOMHOH OHO-
TEXHOJIOTHH OLIEHKH U 0TOOpa CENEKIMOHHOTO Ma-
Tepuaja JIbHa MAacIUYHOTO MO KOMIUIEKCY T€HOB,
KOHTPOJINPYIOLINX COOTHOIICHHWE YXKUPHBIX KUCIOT
B Macjle CeMsH, MO pe3yJbTaTaM MOJEKYJIIpHO-
TCHETHYECKHX U CEJICKUUOHHBIX HCCIIEIOBAHUN
coznal copt «Jap». Copt cpeanecnenslii, rory0o-
nBeTKOBBIM. CeMeHa KOpPHYHEBHIE, KPYMHBIE. Y C-
TOMuUMB K mosieraHuio. [IposBHUI BBICOKYIO YCTOM-
yuBOCTh K pacam Fusarium oxysporum f. lini (dy-
3apUO3HOE YBSTAHUE), BHECEHHBIM B HH(EKIINOH-
HO-TIPOBOKALIMOHHBIA ~MUTOMHHK. YPOXKaWHOCTH
cemsH 3a 2014-2016 rr. cocraBuia 23,2 1y/ra, 4ro
Ha 4,5 % BBIIE, YeM Yy CTaHIApTa: COJCPIKAHHC
macna 42,4 %. Coop macna cocraBui 8,7 11/ra, 4To
Ha 3,6 % BeILIe, yeM y cTangapta. CoaepikaHue o-
JIMHOJIEHOBOU kucnoThl coctaBuio 40,1 %, y cran-
nmapra — 59,3 %. Macno o0pasia moaxoauT i He-

Jluteparypa

M obpasyercs 1aBa MpomaykTa pasMepoMm 385 u
215 n.H. y 00pa3uoB, HecyIuX aienb fad3B nuko-
ro TUNA, U OAUH NPORYKT pazmepom 600 m.H. y 00-
pasIoB, HECYIINX MYTaHTHBIA amnens fad3B. Y re-
HOTHUIIOB, TE€TEPO3UTOTHBIX 10 fad3B reny, oOpasy-
eTcs TPH NPOAYKTA, OJUH M3 KOTOPBIX COOTBETCT-
ByeT HEpa3pe3aHHOMY  aMIUIN(UIMPOBAHHOMY
¢dparmMeHTy, a IBa — TpPOAYKTAaM PECTPUKINU
(puc. 2).

Puc. 2. DnekrpodoperpaMma NpoOIyKTOB pe-

crpukiun Ball nocne ammmdukanun THK coptoB
JIbHA C Ppa3InYHBIM CO/EPKAHUEM (-THHOJICHOBOM
KHCJIOTBI B Macie ceMsH ¢ mpaiimepamu MutFad3:
1, 2 — renorun aa (HU3KOE COAEPKAHNE JIMHOJICHOBOM
KHCJIOTH), 3, 4 — reHoTHn AA (BBICOKOE COJIepKaHUE
JTUHOJIEHOBON KHUCIOTH); 5, 6 — reHoTHTT Aa (cpemHee
colep)KaHue JHMHONIeHOBO# kuciotel); M — JIHK-
Mapkep Moiekymsipaoro Beca M100 (OO «Ilpaiim-
Tex», bemapyce).

M0JIb30BaHUs B MeauiuHe W mapdromepun. Onrtu-
MaJibHasi HOpMa BBICEBa CEMSIH — § MIIH. IIT./Ta PU
no3e ynoopenuit — N50-60P70K90 na momsx co
CpPeTHUM YypOBHEM IUIOAOPOAMS W COICPKaHUS
snemMeHToB muTaHus. CopT mepegaH B TOCyAapCT-
BeHHOE copToucmnbiTanue ¢ 2017 roxaa.
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HIMX COOTHOUICHWE >KUPHBIX KHCJIOT B Macje ce-
MsH, TO3BOJISIET dPQPEKTUBHO OTOMpPATH JIMHUU |
COpPTOO00pAa3Ibl, FTOMO3UIOTHBIE IO T€HaM, KOHTPO-
JIMPYIOIUM CHUHTE3 OCHOBHBIX JKHPHBIX KHCIIOT,
OTIPENEISIONIMX KauecTBO JIBHSHOIO Macia, Jis
CO3JIaHHs COPTOB C 3apaHee CIPOrHO3UPOBAHHBIM
JKUPHOKUCJIOTHBIM COCTaBOM.
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GENOMIC BIOTECHNOLOGY OF ASSESSMENT AND SELECTION OF LINSEED BREEDING
MATERIAL

Aim. The aim of this study was to develop of genomic biotechnology for the assessment and selection of the linssed
breeding material by a complex of genes controlling the ratio of fatty acids in seeds oil to the creation of a new linseed
variety. Methods. Breeding studies were combined with molecular-genetic studies. Results. We developed the genomic
biotechnology to detect the mutant alleles of linseed fad3A and fad3B genes responsible for reduced a-linolenic acid
levels in linseed oil. Using this biotechnology, it was possible to classify plants as homozygous mutant, homozygous
wild type, or heterozygous at fad3A and fad3B loci, that can be used to breed new linseed varieties of food or industrial
quality.Conclusions. By results of 3-year molecular-genetic and breeding studies the variety "Dar" was created with us-
ing the developed genomic biotechnology of an assessment and selection of linseed breeding material by a complex of
the genes controlling the ratio of fatty acids in seeds oil.

Keywords: linseed (Linum usitatissimum L.), a-linolenic acid, fatty acid desaturase, fad3 genes.
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