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NJP-AHANI3 NOJNIIMOP®I3MY JIOKYCIB, WO BMNJIMBAIOTb
HA SIKICTb 3EPHA MLUEHULI M’SIKOI (Triticum aestivum L.)

Y lNisBaeHHoMmy 6ioTeXHOMOrYHOMY LIeHTPI B pocnHHULTBI HAAH (T16L])
y nepiog 2002-2012 pp. AOCHIAXYBaIN MOIEKYSPHO-reHETUYHNI
nonimop@iam y nokycax Gli-A1, Gli-B1, Gli-D1 i Glu-A3, 3a reHamu ny-
poiHgoninie Pina-D1 1a Pinb-D1, 140 KOHTPOJIOIOTE 03HAKy «TBEPAO-
3EpHICTb», a Takox 3a reHamu WXx, siki 3yMOBJIOIOTb BMICT amizio3v B
KpoxmaJsii eHgocrnepmy 3epHa rieHuLi M’sKoi, i3 3actocyBaHHsIM J1P-
aHanisdy. 3icTaBneHoO pe3yabTatyi BUSHAYEHOr0 reHETUYHOIO MoAiIMOp-
¢iamy metogom /1P 3 anenb-crneundivyHnmy ripaimepamm 4o /10KyCiB
Y-riaanHiB, 3 AaHUMU, OTPUMAHUMU ENEKTPOPOPE3OM 3anacHux Bis-
KiB 3epHa niieHnLi. PiBeHb Bu3Ha4yeHoro 1P nonimop@iamy 6yB Hux-
4V Bifl BUSIBJIEHOIO €71EeKTPOGOpE30M 3anacHux binkis. 1J1P-aHaniaom
rewiB Pina-D1 1a Pinb-D1 y 6inbLLIOCTi AOCIAXEHUX YKPAIHCbKUX COPTIB
nweHnui 6y AeTekToBaHi aneni, XxapakTepHi Ans TBepA03epHUX Cop-
TiB, JINLLE TPU COPTH Manu asnesi, Lo BAACTUBI M’IKO3EPHUM MLLEHU-
usm. Cepesl AOCNIAXEHNX YKPAIHCbKUX MLLIEHNLIb-HOCIIB Hy/1b-aesiB 3a
Wx-reHamu He BUSIBJIEHO.

KntouoBi cnosa: nwenunus m’ska, lJ1P-anania, nokycu Gli-A1, Gli-B1,
Gli-D1i Glu-A83, renn Pina-D1 1a Pinb-D1, Wx-rexu.

BcTyn. Y 3B’93Ky 3 pO3p00OKOI0 Y BiAOMMX HAYKOBMX LIEHTPAX CBITY HOBUX

MEeTOAIB AOCNIMXEHHS FEHETUYHOIO NONIMOP®I3My, 30KpemMa 3a A0MNOMOror
nonimepasHoi naHuorosoi peakdii (MJ1P), ska [O3BONSE BUSBNATA 3MiHU B HY-
KNeoTUOHIN NOCNIQOBHOCTI MEHiB, WO BUKANKAHI MyTauisiMun, abo BiacTexyBsa-
TW 34enneHe ycnaakoByBaHHS anesiiB reHeTUYHKX JIOKYCIB, LLLO KOCErperyTb
3 reHamu, siki BU3Ha4alTb NPOSIB roCrnogapChKo LHHMX O3HAK Ci/lbCbKOroCcno-
NAPCbKUX KYNbTYP, Yy MiBAeHHOMY GIOTEXHOJIOTIYHOMY LEHTPI B POCIMHHULITBI
HAAH (MBL,) Ha noyatky 2000-x pokis 0. M. Cueonanom Ta C. B. YeboTtap
Oynu iHiLiioBaHi AOCNIOXEHHS NOKYCIB reHOMY MLIEHWL| M’SKOI, WO BNMBa-
0Tb Ha AKICTb 3epHa. 3okpema: 1) cninbHO 3 acnipaHTkoto A. M. lMNoniwyk npo-
BEOEHO MOJIEKYNSIPHO-TEHETUYHUIA aHani3 COPTIB Ta MamXei3oreHHUX NiHii
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nweHnui Mm’akoi 3a gonomoroto MNJ1P 3 anenb-cneundivHMMm npanmMmepamm ao
Gli- Ta Glu-nokyciB, a 'y 4OCNImXEHHSX 3 paxiBUSAMM Bioainy reHeTU4HUX OCHOB
cenexuii CI'l H. ¢. O. M. bnarogapoBoto i 3aBigyBaykolo nabopartopii ekono-
riyHOi reHeTunkm i GiotexHonorii k. 6. H. H. O. Kodyb Ta c. H. c. |. O. Co3iHOBMM
3 IHcTuTYTY 3axucty pocnnH HAAH 3ictaBneHo Bu3HadeHi aneni Gli- Ta Glu-
nokycis 3a NJIP 3 anenbHMMK BapiaHTaMn GN0KIB rniaamHiB, WO crnocTepira-
0TbCs 3a enektpodopedom y MAAT [1, 2]; 2) ineHTMdIKOBAHO anenbHWi CTaH
FEHIB NYPOIHOO0MIHIB BITYN3HSAHMX COPTIB MLLIEHWLL M’9KOI Ta CRifIbHO i3 ToAiLU-
HiM 3aBigyBademM nabopartopii HayKOBUX OOCNIOKEHb iHTENEKTYaNbHOI Bnac-
HOCTi, MapKETUHIy iHHOBALN Ta COPTOBMBYEHHS K. C.-I. H. O. M. Xoxn0BuMm
NPOBEAEHO 3iCTABNEHHS 3 PISNYHMMIN NOKA3HUKAMKN TBEPAO3EPHOCTI, BU3HA-
yeHumun 3a metogoM NIR [3, 4]; 3) 3 acnipaHTkoto |. B. [eTpoBoto 3aincHEHO
MNJIP-petekuito anenis Wx-reris y coptax Ta npoBeaeHo Aobip cenekuinHmx
NiHIN NWweHnyj, Wo MaloTb HyNb-aneni 3a Wx-renamu, cninbHO 3 3aBigyBayvem
BioAiNy reHeTn4Hmx ocHoB cenekuii CI'l a. 6. H. O. |. Pubankoto; ouiHeHo edek-
TV BNAMBY OYHKLUIOHaNbHUX anenis 3a Wx-reHamu Ha BMICT amifio3un B KpOXma-
Jli 3epHa reHOTUNIB NLEHNLL, WO PO3PI3HAOTLCH 3a anensiMn BKa3aHUX reHIiB Y
CMiNbHUX AOCNIAXEHHAX 3 K. C.-T. H. O. M. Xoxnosuwm [5, 6].

Xnibonekapcbki BNACTMBOCTI COPTIB MLLIEHML| BU3HAYaOTbCA DiSNYHUMN
BIACTUBOCTAMM KIIENKOBUHHOIO KOMMJIEKCY 3EPHA, KNI CKNnaaalTb Binku:
MOHOMEpPHI rMiaguHM Ta BUCOKOMNONIMEPHI MIIOTEHIHN. [EHETUYHWIA KOHTPOJIb
BinKiB  KNEMKOBUHWN MWEHULj 30INCHIOETLCA MynbTuanensHumn Glu-/Gli-
JIOKycaMu, NoKanisaoBaHUMM B XPOMOCOMax romeonoriyHmx rpyn 1 1a 6, aneni
KOXHOIO 3 SIKUX BHOCSTb MEBHUI NO3SUTUBHWUIA YN HEraTUBHWIA BKNag, B O3Ha-
KN TEXHONOrYHOI Ta xnibonekapcbkoi AKocTi 6opowuHa [7—10]. Cnia 3BepHyTH
yBary, WO 3HAYEHHS MIOTEHIHIB y GOpPMYyBaHHI xnibonekapcbKnx BNacTnMBoC-
Ten nweHuLj ouiHieTbea HaykoBuamMin (Paine et al. [11], O. M. BnarogapoBsa
TaiH. [9]) 9k Bu3HavanbHe. Ane noniMopdiam KybTYPHMUX COPTIB 32 IOKycamm
HMW (BMCOKOMONEKYNSPHUX) MMIOTEHIHIB 4OCUTb HM3bkWIA. 3a gaHumMn [9],
copTu YkpaiHn matoTb No Tpu aneni nokycie Glu-A1i Glu-B1, i, okpim 1-2 %,
He Bigpi3HA0TbCA 3a nokycom Glu-D1. Y MNBL, 6yno po3noyato A0CNiAXEeHHS
3 BU3HAYEHHS aneniB reHiB 3anacHux 6inkis 3a MONEKYNSPHUMU MapKepamu.
CtaBunochb 3aBaaHHs: BUBYUTU, Y Moxe MJ1P-ananis reHis 3anacHux 6inkis
Ha PiBHI HYKNEOTUAHUX MOCAIAOBHOCTEN AATh HOBY iHPOPMALLID NPO Pi3Hi
anesnbHi CTaHM OKPEMUX FEHIB 3 KNacTepiB reHiB 3anacHux Oinkis. MNMposoan-
J10CS1 MOPIBHSAHHSA | 3iCTaBNSAHHA CUCTEM Knacudikauii anenbHUX CTaHiB reHiB
rniafvHiB Ta rMioTeHiHiB 3a gaHnmn [JHK-mapkepiB Ta 3a JaHUMKU eNekTpo-
¢opeay 6inkis [2].

TBEpPOO3EPHICTb/M’AKO3EPHICTb — TakOoX OAHAa 3 HAMBAXIMUBILLIMX Xa-
pPakTEPUCTUK 3epHa NEHUL, ka Mae CTOCYHOK A0 NOMesy 3epHa, 3amicy
TicTa Ta BMIrOTOBNEHHSA XNi60OYNo4HMX BMPOOGIB. BOPOLIHO TBEPAO3EPHMX
nweHuup Triticum aestivum L. BAKOPUCTOBYIOTb B XJ1iBONeKapcbkin NpoMmc-
nosocTi. M’sako3epHa nwennua T. aestivum L. 6inbLu NigxoauTb 45K BUrOTOB-
NEeHHsA neymsa Ta BiCKBITIB Y KOHOUTEPCHKIN ranysi [12].
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O3Haka TBEepA03epHICTb/M’AKO3EPHICTb KOHTPONIOETLCA FEHAMMU, L0
nokanisoBaHi y Ha (Hardness) nokyci Ha KOPOTKOMY MJiedi XpOMOCOMM
5D. Li reHn koayoTb TpM NOAINENTUAN, 3 KUX cKnagaeTbea 6inok ¢piabi-
niH: nypoingoninn a (Pina-D1)ib (Pinb-D1) ta Grain Softnes Protein (GSP1)
[13,14].

Mpagauisd 03HaKM «TBEPAO3EPHICTb» 3epHa MNLIEHUL 3HAYHOK MIPOI
3yMOBJIEHA PIZHOMAHITHUMW CMOJTYYEHHAMW anenis nypoiHO0MIHOBUX MEeHIB
Pina-D1 ta Pinb-D1. Onkuin Tn M’SIKUX MWEHNLb MaE M’KY TEKCTYPY €H-
gocnepmy, Lie noB’a3aHo 3 anenamm Pina-D1a ta Pinb-D1a. Y TBepao3epHMxX
nweHunub T. aestivum L. nepwunin abo apyrni nypoiHaoniHoBMi reH abo obu-
JBa MaloTb MyTalLlii, 4OCUTb NOBHA XapakKTepuUCcTMKa SKNX HaBeaeHa y pobo-
Tax [4, 15].

KonuBaHHs BMICTY amino3u 3 TeHaeHuieto ao 3aHmxkeHHs (Biag 20 no 0 %)
TaKOX CYTTEBO BMIMBAE HA TEXHOMOTIYHI AKOCTI KpOXmasto Ta 60poLuHa nwe-
Huuj. KnoyoBnM GpEPMEHTOM CUMHTESY aMifio3un y KpOXMalbHUX rpaHynax €
depmenT GBSST (granule-bound starch synthase), ki we Ha3nearoTb Wx-
npoTeiHOM (MonekynsipHa maca 60 k[a). Wx-npoTeiHm KOAylTbCs reHamu,
wo 6ynu ineHTnodikoBaHi y nwenuui [16] ak Wx-A1 (7AS), Wx-B1 (4AL), Wx-
D1 (7DS). Ak nosigomneHo |. B. MeTpoBolo i3 cniBaBTopamu [5], 3a3HaYeEHI
reHn MatloTb QYHKLIOHaNbHI | HedYHKUiOHaNbHI (Hynb) aneni. Ana nokycy Wx-
A1 ¢yHkuioHaneHUMK € aneni Wx-Ala, Wx-AT1c, HedYHKLIOHANBHUM HYb-
anenb — Wx-A1b. Jlokyc Wx-B1 y Triticum aestivum L. mae Wx-B1a, Wx-Blc,
Wx-B1e, Wx-B1f @yHkuUioHanbHi aneni ta HedyHkuioHanbHW anenb Wx-B1b.
JNlokyc Wx-D1 Bigpi3HAETLCA anenbHUM CKNaaoMm Big NONepenHix HasBHICTIO
nBox Hynb-anenis — Wx-D1b, Wx-D1e Ta ¢pyHKuioHansHux Wx-D1a, Wx-Dic,
Wx-D1d, Wx-D1f. Bci Tpy Hynb-aneni He piBHOLLiHHI 3a BNJMBOM Ha BMICT aMi-
/1031 B Kpoxmani. HancyTTeBille 3HUXEHHS BMICTY amifio3un, y NOPIBHSAHHI 3
nieto HedyHkuioHanbHUX aneniB rerie Wx-A1 ta Wx-D1, CnpUYnHIOE HyIb-
anenb reHa Wx-BT.

MerTolo Halwoi poboTn ByNo 3’ACyBaHHA FrEHETUYHOIO NoniMopgdiamy 3a
nokycamu Gli-A1, Gli-B1, Gli-D1 ta Glu-A3, Pina-D1, Pinb-D1 1a Wx-A1, Wx-
B1, Wx-D1 y BITYM3HSAAHUX COPTIB M’SIKOI MWEHWL; 3iCTaBNSIHHA Pe3y/bTaTiB
BM3HA4YeHHS anenie 3a nokycamu Gli-A1, Gli-B1, Gli-D1 Ta Glu-A3, ineHTudi-
KoBaHux 3a gornomoroto MNJ1P Ta enektpodopedy rniaanHis y MAAT.

Y Hawin po6oTi [2] niakpecneHo, wo BaxameicTb MNJIP ineHTUdIiKauii ane-
NiB 3anacHux BiNkiB NOB’sA3aHa; No-nepLue, 3i CKNaaHIcTio 6iNKOBUX CNEKTPIB,
KON enekTpodpoperpamm MiCTaTb 04HOHACHO NPOAYKTM EKCNPECii AeKiNIbKOX
nokycie (7 ona rniaguiis, no 3 ana LMW i HMW rntoTeHiHiB), wo pobuTb ne-
pexia, Ao ixHbOI ineHTudikaLii B aBTOMATUYHOMY PEXUMI HEMOXITMBUM; MO-
apyre, Tinbkn Tak 6yae MOXNMBO iAeHTUdIKyBaTK aneni, Lo po3pi3HATbCA
3a KinbKiCTIO KOMilA reHiB; i, NO-TPeTe, MOXIMBO NOAINENTUAN 3 0QHAKOBOKO
PYXIMBICTIO NPM iXHbOMY noAini 3a macoto (SDS-enektpodopes) i 3a nokas-
HUKOM Maca + 3apsg, (kncnmn enektpodopesd) ByayTb BCE X BiOPi3HATMCS
NOCNIOOBHICTIO HYKNEOTUAIB KOOYIOUNX iX FEHIB.
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Matepianmn Ta metoamn. Y poboTi 3 BUBYEHHS TEHETMYHOIO NONIMOP-
$i3mMy reHiB 3anacHux BifkiB BAKOPUCTAHO COPTU M’AKOi NweHuui: JTy3aHis-
ka ogmecbka, 3ycTpidy ogecbka, CTpymok, Opecbka 267, 3Haxigoka ogecbka,
Jllob6aBa ogecbka, PaHTasia opecbka, Mpuma ogeckbka, Jlaga ogecbka, 3a-
cTaBa 0aecbka, BikTopisa, Anb6aTpoC 04€CbKNIA; LLICTb MAMXEi30reHHUX NiHil
M’AKOI MweHuj, Wwo 6ynmn 3anponoHOBaHi Ta HaAaHi Ana AOCNIAXEHHA K. 6. H.
H. O. Kosyb i c. H. c. |. O. CosiHoBuM, 3okpema niHii GLI-D1-5, GLI-B1-3,
GLI-B1-4, GLI-A1-1, GLI-D1-4, GLI-B1-12, w10 Biapi3HAIOTLCA 3a NEBHUMMU
anenamMm rniaguHOBUX NOKYCiB. 3a3HadeHi NiHii ctBopeHo a. 6. H. M. M. Ko-
nycem [17] Ha ocHOBI copTy be3ocTa 1 B pe3ynbTaTi wecTr 6eKpocis Ta Ao-
6opy 3a rmiagnHoBMMM Mapkepamn. JoHopaMu anenbHUX BapiaHTiB NOKYCIB
3anacHux BinkiB Npu cxpellyBaHHi 3 copToM besocTa 1 (reHeTnyHa dopmyna
Gli-A1b Glu-B1b Glu-D1b) € coptn Kpnmka micuesa (aneni Gli-D1j, Gli-A1m),
JNeseHT (Gli-B10), Zg2689/74 (Gli-B1g), Tpiymo® (Gli-B1g), ABpopa (Gli-B1]).
Takox BUKOpucTaHo BuxiaHuii copt besocta 1icopt Ogecbka 4epBOHOKONO-
ca Ta ninito b- 16, ska Hece TpaHcnokaujio 1RS.1BL.

3epHiBkM A0CNIoKYBAHNUX COPTiB OyN10 NoAiNneHo Ha aABiYacTMHW. Ta, Lo 3 3a-
POAKOM, BUKOPUCTOBYBaACh AJ151 MPOpPOoLLyBaHHS i BuaineHHs AHK, a gppyra —
ans enektpodopesy 3anacHux oinkie. AHK Buainanu BiognoBigHO METOANYHUM
pekomeHaauiam [18]. AMnnidikaLito npoBoanIM 3a A0NOMOIroI0 anenb-cneum-
¢ivHnx npanmepis oo anenis GliA-1.1, GliA-1.2, GliB-1.1, GliB-1.2, GIliD-1.1,
GIiD-1.2, 3rigHo Zhang et al. [19] Ta anenb-cneundiyHmnx npanmepis Glu-A3a,
Glu-A3e, Glu-A3ac, Glu-A3d, Glu-A3f i Glu-A3g [20]. MpoaykTn amnnidikawji
poaainanu B 8 % HepeHaTypytodomy MNAAT. Ing Bidyanisaujii npoaykTie amnsii-
dikauii BukoprcToByBany 3abapsieHHs 3a goromoroto AgNO, [21].

EnekTpodopes 3anacHux 6inkiB BUKOHYBaBCS HAyKOBUM CMiBPOBITHUKOM
BioAiny reHetnyHux ocHoB cenekuii CI'l O. M. bnarogapoBoto 3a MeToau-
koo ®. O. Monepeni [7]. Ana aHanisy 6panu No TPy 3epHa KOXHOro COpPTY.
Aneni rniagmHiB No3Ha4yeHo 3a katanorom E. B. MeTtakoBcbkoro [22].

Ona Bn3HaveHHs anenis reHiB Pina-D1 ta Pinb-D1 BUKOpUCTOBYBan:
cnpsamoBsany NJIP 3 npanmepamm oo reHa Pina-D1 [23], ski O3BONSAOTbL TEC-
TyBath Pina-D1a anenb, Ta 3 napaMu npanmMepis anenb-cneumdiyHumm oo
Pinb-D1a ta po Pinb-D1b anenis [24]. MJ1P BukoHyBanu y 20 MK peakujiiHoi
cyMiwi, ska mictuna 1x Hotstar 6ygep, 1x Hotstar Q po3unH, 100 Hr AHK,
4 umonb ANTP, no 10 nmonb NpsAMOro Ta 3BOPOTHOro nNparmepis, 1 U Hotstar
Taq nonimepasun (Qiagen, Hilden, HimeuwunHa). BukopucTtoByBanu Taki yMoBm
amnnidikauii: nepeuHHa geHatypauia — 95 °C 5 xB, noTim 35 yuknis: 94 °C —
0,5xB; 60°C —0,5xB; 72 °C — 0,75 xB; 3akno4Ha enoHrauia —-72 °C — 7 xB.
MNpoaykTn MNJIP po3ginann y 2 % arapo3HoMmy reni, Bidyanidysanu i3 3abaps-
NIEHHAM BPOMUCTUM ETUAIEM 32 CTAHAAPTHOIO NPOLEAYPOIO.

BigHOCHI NOKa3HMKN TBEPAO3EPHOCTI Y 3EPHI COPTIB NeHULi 6ynn Bu-
3HaveHi metogom NIR (iHdpayepBOHNN KOedILEHT BIAOUTTA) HA Npunagi
Infrapid 61 (komn’toTepmnaoBaHa Bepcisa; Labor MIM, YropuimHa), a Takox Ha
npunaai CnekTtpaH-119M (JIOMO doToHika, Pocisa) sk onncaHo [4].
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AHanizyBanu 46 copTis Ta niHii Wx-15, Wx-12 3a ,onomMmoroto anenb-cne-
undivHmx npanmepis oo Wx-Ala [5, 6, 25], npanmepis Wx98F1 i Wx98R1 oo
Wx-B1 ta npanmepis WxD1b1F i WxD1b1R go nokycy Wx-D1 [26].

MpoBoannn mapkepHWin [00ip cenekuiiHux niHi 3 nonynauii F, Big
CcXpeLuyBaHHsa copTy KysanbHUK (HOCIN a-anenis 3a Tpboma nokycamu Wx-A1,
Wx-B1, Wx-D1) Ta niHii Wx-12 (Hocin b-anenis 3a Tpboma nokycamu Wx-A17,
Wx-B1, Wx-D1) (nonynsiuis CTBOpEeHa 3aBigyBavyem Bifainy reHeTU4HMX OCHOB
cenekuii Cl'l g. 6. H. O. |. Pubankoto) Ta 3aincHioBann cnekTpodoTOMETPUYHE
BM3HAYEHHS BMICTY aMino3un B Kpoxmani 3epHa BigibpaHux niHii 3a 4onNomo-
roto cnektpodoTtomeTpy Cary win UV «Varian» (ABCTpisl) 3a METOAMKOIO, LLIO
HaBedeHa [28].

Pe3ynbraTti Ta 00roBopeHHs. 3a peaynstatamu MJIP-aHanisy 3 anenb-
cneundivHUMMN NpanmMepamn, Wwo po3pobneHi Zhang et al. [19], gk 6yno
nokasaHo B Hawii poboTi [2], OOCNioKEHI COPTN pO3ainuancs Ha 4 rpynum
(tabn. 1). Nepwa rpyna — coptn 3 anenamu Gli-A1.1, Gli-B1.1, Gli-D1.2:
JlysaHiBka ogecbka, 3ycTpidy ogecbka, 3Haxiaka ogecbka, JllobaBa ogechbka,
daHTagzia ogecbka, Anbbatpoc ogecbkuii. pyra rpyna — coptn 3 Gli-A1.1,
Gli-B1.1, Gli-D1.1: Opecbka 267, Biktopia. Tpeta rpyna — coptun 3 Gli-A1.1,
Gli-B1.2, Gli-D1.1: TMpuma ogecbka i 3actaBa ogecbka. YetsepTa rpyna —
coptn 3 Gli-A1.2, Gli-B1.1, Gli-D1.2: Ctpymok i JTaga ogecbka. 3a 10OKyCOM
Glu-A3 copt 3ycTpiy ogecbka maB anenb Glu-A3f, 3actaBa ogpecbka — Glu-
A3a, Ctpymok i Jlapa ogecbka — Glu-A3d, a iHwi coptu manu anenb Glu-A3c.

3a gaHumu enekTpodopedy 3anacHux Binkie, NoniMop@iam rniagnHiB y
JocnigxyBaHux copTiB 6yB Habarato Oinbwinm. Tak, 3a nokycom Gli-A1 Bu-
ABNEHO 4 anenbHi BapiaHTn 6N0KIB rniagviHiB, iM BiANOBIAANo TiNnbkn 2 anens
3rigHo MNJIP-anani3y. lreHotnnn 3 6nokamu rniaguHie Gli-A1f, Gli-A1b i Gli-
Alc manu eguHnin anenb GliA1. 1, 3a paHumu MNJIP. Ak 3ayBaxeHo O. M. bna-
rogapoBO0 Ta HaBedeHo Yy [2], wo, 3rigHO Katanory anefbHUX BapiaHTIB
6nokie rniagmHie ®. O. Monepeni [27], Gli-A1b i Gli-A1c npencTtasneHi 6no-
KamMy KOMMOHEHTIB B6inkiB, 6M3bKNX 32 PYXMBICTIO Npu enekTpodopesi B
MAAT, a anenbHi BapianTn Gli-A1f i Gli-A10 — ayxe Bigpi3HAOTLCA 610KkamMm
KOMMNOHeHTIB 6inkiB oguH Big, ogHoro i Big, Gli-A1b i Gli-A1c. Y pocnigxenin
rpyni coprtiB 3a monomoroto MNJ1P-aHanizy moxHa 6yno andepexuioBaTti re-
HOTUNW 3 anenbHUM BapiaHToM 6510kiB rniaanHie Gli-A1o — anenb GliA1.2 3a
paHumn MNP,

Mpw ananisi enektpodoperpam rmiaguHie 3a nokycom Gli-B 1y nocnigxy-
BaHWX COPTIB BUSIBNEHI 3 anenbHi BapiaHTu 6n1okiB 3anacHux 6inkis — Gli-B1b,
Gli-B1d, Gli-B1e, 3rigHo MJIP-aHanidy, nepwmm ABoM 6nokam BianoBioae
anenb Gli-B1.1, a tpetboMmy — Gli-B1.2. Ockinbku anenbHuin BapiaHT rmiaaun-
Hy Gli-B1e 3Ha4yHO BNMBAE Ha SKiCTb OOPOLUHA, MOXIMBICTb MOro iaeHTUN-
dikauii 3a gonomoroto MJIP-aHanisy mae 6ytn nigTBEepOXeHa Ha BinboMy
Habopi copTiB.
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3a nokycom Gli-D1 He Boanocs BUSBUTY BiANOBIAHOCTI MiXX anenbHUMM
BapiaHTamMmum 610kiB rniagvHiB Ha enekTpodopesi binkis i 3a npoayktamu MJ1P-
peakui.

Tabnuuga 1
AnenbHuii ctaH nokycie Gli-A1, Gli-B1, Gli-D1 ta Glu-A3 y reHoTunax copTiB
Ta Malxe i30reHHUX JliHi NweHnui 3a jaHnMm anenb-crneundivHoi MNJ1P Ta anensHi
BapiaHT\ 6N10KiB rniaanHiB

Aneni 3a gaHUMun AnenbHi BapiaHTn Aneni
Coprt MJ1P-aHanisy 6N10KiB rniaguHiB JIOKyCy
Gli-A1 | Gli-B1 | Gli-D1 | Gli-A1 | Gli-B1 | Gli-D1 | Glu-A3
Jly3aHiBka og, 1 1 2 b d g c
3ycTpiy oa. 1 1 2 f b X f
3Haxigka of, 1 1 2 b b j c
Jlio6aBa of, 1 1 2 b b, d b,j c
®daHTasiqa og. 1 1 2 b b j c
Anbbartpoc og. 1 1 2 b b j c
Opecbka 267 1 1 1 b b g c
BikTopis 1 1 1 b b ] c
Mprma og, 1 2 1 C e f c
3acTaBa of,. 1 2 1 b e j a
CTpymok 2 1 2 0 d b d
JNapa ogp. 2 1 2 0 b j d
MaixeizoreHHi NiHii nweHuj, BUXigHWIA COPT Ta OKPEMI JOHOPW anenis
GLI-D1-5 1 1 1 b b g c
GLI-B1-3 1 -- 2 b I b c
GLI-B1-4 1 2 2 b g b c
GLI-A1-1 2 1 2 m b b e
GLI-D1-4 1 1 2 b b j c
GLI-B1-12 I R B b 0 b c
anesb

Besocra 1 1 1 2 b b b c
b-16 1 -- 2 X I j c
Oneceka 1 2 2 g c f c
4epBOHOKON0CA

3a peaynbratamu [MJ1P-aHanidy nokycy Glu-A3 Bu3HadeHi aneni a i c,
NPWUCYTHI B reHoTUnax, ana sakux getekroBaHui anenb Gli-A1.1. Glu-A3a i
Glu-A3c aneni BUsiBNeHi y CoOpTiB 3 anenbHMMK BapiaHTaMy 6710KiB rniaanHiB
Gli-A1b i Gli-A1c. Anenb Glu-A3d 4iTKo BignoBigae anenbHOMy BapiaHTy M-
aguHa Gli-Alo i MJ1P-anenio Gli-A1.2. Anenb Glu-A3f npeactaBneHuin Tinbku
y reHoTuni copTy 3ycTpivy ogecbka (A5 LbOro COPTY XapakTEPHU anenbHui
BapiaHT 6n1oky rniaauHiB (Gli-A1f). Ane ueli copT He BiApi3HAETLCS Bif, YCiX iH-
Lnx copri., Kpim Ctpymka i JTaam opecbkoi, 3a MNJIP-aHanizom nokycy Gli-A1.

Mpwn pocnipxeHHi metogamun TMJIP Ta enektpodopedy 3anacHux Binkis
anenbHOro ckniagy NoKycCiB, WO KOAYIOTb 3anacHi Ginkn y marixe i30reHHmx
NiHin, a TakoX y niHii 16 i copTy Ogecbka 4epBOHOKOI0CA, HAMW BUSIBIIEHO
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y ninii GLI-B1-12 HoBWi anenb, SKkoMy BignoBigae npoaykT amnnidikauii po3-
Mipom 399 n. H., we He onucaHuii B nitepatypi [1, 2]. Mpw MNJIP-ananisiy nidin
3 XWUTHbOIO TpaHCNoKaLie NpoaykTiB amnigikauii He BUSBEHO, TOMY WO
npanmMepwn, BUKOPUCTaHi y pobOTi, po3p0beHi A0 HYKIEOTUOHUX MNOCNIA0B-
HocTel Gli- 1 noKyciB, SIKi HE MICTATLCS Y XXUTHIX TPAHCNOKALISX; OTPMMaHi 3a
MNJIP paHi y3roaxyoTbCs 3 AaHUMK enekTpodopesdy 3anacHux BinkiB.

Y pesynbtaTi MONEKYNSPHO-FrEHETMYHOIO aHanidy 3a AONoOMOro npam-
MepiB 00 nokycy Glu-A3 maiixe y BCix NiHiax BusaBneHo anenb Glu-A3c. Tinbkn
ninia GLI-A1-1 mana Glu-A3e. OTpumaHi pe3ynbstati y3roaxyrTbCs 3 AaHN-
MU Npo HasBHicTb MJ1P-anensa Gli-A1.2 y ujei niHii. 3a gaHnmn Zhang et al.
[20], HaaBHICTb LbOrO anens 36iraeTbCcsa 3 NPUCYTHICTIO aneniB Glu-A3d i Glu-
A3e nnsa nokycy Glu-A3. Cnig 3BEPHYTM yBary Ha HasiBHICTb Y LiET NiHii 610Ky
KOMMNOHeHTIB riaguHie Gli-Alm 3a aaHnmum enekTpodopesy 3anacHux Binkis.

O1xe, y BukoHaHux y MBL, cninbHMX gocnigxXeHHsx 6yna nokasaHa MOX-
nmBiCTb andepeHuitoatu MNJIP-MeTogomM reHoTUNN M’aKOi NLLEHWNL 3 anefb-
HUMK BapiaHTamn 6nokie rmiaguHi Gli-A1m i Gli-A1o, aki matotb 3a lMJIP
anenb Gli-A1.2, Big, reHoTuniB 3 BapiaHTammn 6nokis rniaguHie Gli-A1f, Gli-
A1b, Gli- Alc, Gli-A1x, Gli-A1g; a Takox reHoTUNK 3 BapiaHTamm 6110KiB rnia-
annis Gli-B1e, Gli-B1g i Gli-B1c, ski, 3a gaHumun MNJ1P, matoTb Gli-B1.2 anens,
BiJ, reHOTMNIB 3 anenbHUMK BapiaHTamu 6nokis rniagmHie Gli-B1b i Gli-B1di 3
anenewm Gli-B1.1. 3a J1P.

3a 4onoMoro MONEKYNSPHUX MapKepPiB 40 reHiB NypoiHOO0NIHIB & i b, WO
KOHTPOJIOIOTb SKICHY 03HaKy 3epHa M’AKOi MLLIEHUL — TBEPAO3EPHICTb, BU-
3Ha4yeHo aneni rexis Pina-D1 ta Pinb-D1 y reHOoTUNax ykpaiHCbKMUX COpPTIB,
CTBOPEHMX CENEKUINHMMWN YCTAHOBAMW Pi3HMX KNIMaTUYHUX 30H (Tabn. 2).
JocniopxeHo TakoX TPWU POCINCbKi COPTK, WO Oynn CBOro Yacy LLMPOKO pO3-
NOBCIOAXEHI B YKpaiHi. 3a pe3ynbratamu aHanidy asa coptv — MupoHiBCcbka
33 i MupnebeH Ta niHia B16pp xapakrtepuadysanuca anenamn Pina-D1a Ta
Pinb-D1a, ki po3noOBCIOOXEHI Y CBITi cepen M’ aK03epHUX CopTiB. Lle 3Haxo-
OVTbCS Y MOBHIM BiANOBIAHOCTI 3 iXHIM (PEHOTMNOM, BU3HAYEHUM METOAOM
NIR [4, 15]. 93 % copTiB HanexumTb A0 HabINbL PO3NOBCIOAXEHOIO Y CBITI
TBEPAO3EPHOro TMNY COpTiB Ta Mae aneni Pina-D1a; Pinb-D1b.

3rigHO paHuX aHanidy 03Hakm TBEpPA03EPHICTb, BU3HAYeHoi ansa 85 cop-
TiB nweHnyi M’akoi metogomMm NIR (puc.1), 4iTKO BUPISHAIOTbCSA AOBi rpynu
COpTIB; YMOBHO BUAiNeHa rpyna 3HadeHb 00 45 oamHuupb Bianosigae rpyni
M’IKO3EePHUX COPTIB, rpyna 3HavyeHb Big 50 oguHMUb i BULLE — rpyni TBEp-
[03epHUX copTiB. MNMokasHMK 2 CBIAYMTbL NPO Te, WO PO3MOAIN 3a 03HAKO
TBEPAO3EPHICTb BIOPI3HAETLCA BiO, HOPMANbHOrO (4epe3 o4vyeBuaHy Bimo-
JANbHICTb).

Ak My BXe 3a3Hadvanu [4], HeBenuka Pi3HMUS Y TBEPA03EPHOCTI Ans Cop-
TiB 3 04HAKOBMM asiefSibHMM CTaHOM IeHiB MypPoiHO0NIHIB & i b MOXe NOSICHIO-
BaTMCS PISHUMW YyMOBaMW BUPOLLLYBAHHS, 3HA4YHA X PIiSHULS MOXE 3yMOB-
NOBATUCS BMIMBOM iHLLUWX FEHIB, Y TOMY YUCAI Takux, SKi 4OCIi OCTATOYHO HE
BU3HAYEHI.
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Tabnvug 2

MapameTpun TBEPAO3EPHOCTI Ta aNeibHWUI CTaH reHiB MypPOIHAOIHIB,
BU3HAYEHWI Y OOCNIAXEHNX COPTIB 3rigHo [4]

TekcTypa eHgocnepmy Aneni
Lo Teepno- . . _—
3epHa 3a knacuoikauieto 36pHICTb reHiB NypoiH- CopTn / niHii
Williams (1998) [OOJTiHIB
Very soft 20-30 Pina-D1a dapanons
Pinb-D1b
Soft 33,6-38,6 gzzg;: MupoHiscbka 33, B16pp
JanbHuubka, 3Haxigka oaech-
ka, Bonogapka, lMopaaa,
pina-Dia | A28, 3actasa, CBiTaHok,

Medium hard 50-65 Pinb-D1b Bumnen, ®enopiska, CTp_yMOK,
Batbko, CupeHa, PaHTasis,
BacunuHa, dnkaHbka, HikoHis,
CengHka, BikTopis ogecbka,
Jlensi, BecHsaHka
B16 gg, Oneceka 51, Jlapa,
JInBigp, binocHixka, KpacyHs,
Opnecbka 132, Tipa, XepcoHcbka
ocTmcTa, Anoren yraHCbKui,
Opecbka 133, oHeupbka 46,
Mucanka, JTiobasa, Ogechb-
Pina-Dia |ka 265, PeHaH, 3emnsayka
Pinb-D1b |opecbka, Opecbka 162, O6pii,
YkpaiHka ogecbka, Anb6aTpoc
opecbkuii, loHyaHka 3, Cy-
nyTHUUs, KpacHoaapceka 99,
®daBopuTtka, Acouka, Nobena
50, 3onotokonoca, CTaHuyHa,
BinouepkiBcbka HaMiBKapanKo-
Ba, Mpuma, 3ycTpiy
Pina-Di1a | oHcbkuin ctopnpus, Jly3aHiska
Pinb-D1b/c |opecbka, Mupxaa, MupoHis-
cbka 27, Mupuy, LinraHka
Extra hard 93 ? MupoHiscbka 65

Hard 65-78

Very hard 78,8-90,0

3a nokycom Wx-A1 y Bcix copTiB BusiBNneHoO anenb Wx-Ala, Hynb-aneni
Wx-B1biWx-D1b He BusiBneHi [5, 6]. [na ninin Wx-15iWx-12 TectoBani Wx-B1b
i Wx-D1b aneniiHe oTpumaHo cneupndidHmin npoaykT amnnidikauii ana Wx-Ala.

OTpuMaHi Hamn AaHi y3roaXxylTbCs 3 XapaKTEPUCTUKOK YKPAiHCbKMX
COPTIB M’SIKOi NLLIEHWL, L0 MaloTb HOPManbHUI BMICT amino3n — 20-30 %.
Y TO Xe Yyac NpoBefeHi AOCNIIXEHHS € HeOOXiAHMM eTanom A1 BBEOEH-
HA MapKepHOoi cenekuii 3a Wx-reHamu y cenekuiiHi nporpamn Crll. Tak, B
Crl ao. 6. H. O. I. Pubasnkoto 6ynu cteopeni nonynauii F,—F, pekomoGiHaHT-
HUX iHOpeOHWX MiHiM Big cxpellyBaHHA copTy KyanbHuk (Wx-AlaWx-Ala,
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Puc. 1. Posnopain 3a 03HaKko TBEPAO3EPHICTb Y 3EPHI COPTIB MLLEHNL,
1o Bn3HadeHi metoaom NIR y2=24,52 (df=6, p=0,00042) 3rigHo [4]

Wx-BlaWx-Bla, Wx-DilaWx-Dia) x niHia Wx-12 (Wx-A1bWx-A1b,
Wx-B1bWx-B1b, Wx-D1bWx-D1b).

Mwn 3acTocyBanu anenb-cneumdiyHi npanmMepu ans ribpuaonoriyHoro
aHaniay nonynsuji F,, ne BUSBNEHO pO3LLENIEHHS, LLO BIANOBIAAE TEOPETUY-
HO odikyBaHoMYy — 15: 2: 15 3a nokycom Wx-AT (x2=5,05; 0,20> P> 0,05), 3a
nokycom Wx-B1 (% =7,65; 0,05> P> 0,01), 3a nokycom Wx-D1 (32 = 2,352;
0,50> P> 0,20) [6]. BigibpaHo 10 cenekujiiHnx $OpPM HOCIiB — anenis
Wx-A1bWx-A1b, Wx-B1bWx-B1b, Wx-D1bWx-D1b, 9ki nponoHy0TbCa ans
NOAasNbLLIOr0 BUKOPUCTAHHSA MPU CTBOPEHHI BITYHUSHAHUX COPTIB 3 HU3bKUM
BMICTOM amifnio3n. BusHavyeHo edekTn BnamBy anenoHoro ctaHy Wx-nokycis
Ha BMICT aMino3u B KpoxmaJii 3epHa reHoTunis ribpnagHoi nonynsuii. NMoka3sa-
HO HernoBsHe BiaTBOpPeHHS Wx-peHoTuny 3a HasiBHOCTI HyNb-anenis 3a JIOKY-
camun Wx-A1, Wx-B1, Wx-D1 y cenekuiiinx ¢popm (puc. 2).

BusHauyeHO HenponopuinHnin xapakTep edekTiB BMAMBY akTUBHUX ane-
niB Wx-reHiB Ha BMIiCT aMino3m B Kpoxmani JOCIOKEHUX reHOTUMIB Ta BigXun-
JIEHHS BiZ aANTUBHOCTI, CIPUYMHEHI ePeKTOM KOMMEHCaLli anenis Lnx reHis.
MinimanbHa abcopbujs cnocTepiranacs y ribpuais 3 TpboMa Hyfb-anensamm
3a nokycamn Wx-A1, Wx-B1, Wx-D1. 3a HassBHOCTi nvwe 0gHOro yHKLIo-
HaNbHOro anens «a» y 0yab-aKoMy 3 TPbOX JIOKYCiB abcopbuiis B cepeaHboMy
nigsuyeanack Ha 0,138 oamHuui. leHoTUNM 3 TPbOMa anensiMm «a a a» Manm
piBeHb abcopbuii, xapakTepHuii ansg 6aTbkiBCbKOi Gopmu — copTy KysnbHUK.
Y cenekuinHnx popm i3 noBHUM Habopom MyTaHTHUX aneniB Wx-A1b, Wx-B1b,
Wx-D1b cnektpu abcopbuii 6ynv NOMITHO BULLL, HiXX Yy 6aTbKiBCbKOI NiHii Wx-12.

HenosHe BiaTBOPEHHSA WX-(eHOTMMNY 3a HAssBHOCTI HY/1b-asenis 3a JIOKY-
camn Wx-A1, Wx-B1, Wx-D1 moxe 3ymMOBNtOBaTUCS JOAATKOBMMU YNHHMKA-
MW, SIKi BMIMBAIOTb HA BMICT amifio3n B Kpoxmalii 3epHa nieHuL M’SKoi.
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Puc. 2. MNopisHaHHA edekTiB BNAnBY anensHoro ctaHy Wx-nokycis (Wx-A1, Wx-B1,

Wx-D1) Ha BMIiCT aminosu B KpOXmasi reHoTUNie, 004nCNeHnx 3a aguTMBHOO MOAEN-

JII0 B32aEMOJIi reHiB i3 pakTuyHMMmn gaHnmMmm abeopbuii arigHo [28]: a —dyHKuioHanb-

Hi aneni Wx-nokycis, b — Hynb-aneni Wx-nokycie. No oci opanHat gaHi abcopobuii
npv OoBXuHi xBuni 600 HM

BUCHOBKM.

Omxe, HaykoBuamu MBL, cninbHO 3 npoBigHnMu ¢axisuamu CI'l ta IHcTn-
TyTy 3axucty pocnnH HAAH pocnigpkeHo noniMopdiaMm HU3KN FEHETUHHUX
JIOKYCIB, ki 4eTEPMIiHYIOTb SKICHI MOKa3HMKK 3epHa NieHnLi M’akoi. BuaHa-
YEHO anenbHU CTaH YKPaiHCbKNX COpTiB nwenuui 3a Gli-A1, Gli-B1, Gli-D1
Ta Glu-A3 nokycamn. 3iCTaBNEHO rEHETUYHWUI NONIMOP®I3M, BUSHAYEHUN i3
3acTtocyBaHHaM [MJ1P-aHani3y 3a 3a3Ha4eHVMU BULLLE TOKYCaMK, Ta NoaiMop-
@i3M, 9KNn OeTEeKTYETLCS 3a A4ONOMOro enektpodopeay riaanHis y MNMAAI
(To6TO, 3BUYAMHMM METOAOM OLHKM CENEKLUiMHOro Mmartepiany nweHuui 3a
CMNEKTPOM 3anacHux BinkiB — rmiaanHiB, LLO BUKOPUCTOBYIOTb Y BigAaini reHe-
TnyHMX ocHoB cenekuji CM-HUHC yxe npoTtsarom 40 pokis 3 ycrilHUM BU-
X0 0M Ha NMpPakTU4Hy CenekLito).

MopiBHANBHUMW AOCAIAKEHHAMM NOKA3aHO, LU0 PiBEHb FTEHETUYHOIO MO~
nimopdiamy 3a Gli- 1 Ta Glu-A3 nokycamu, ki getektysanu y MNJIP 3 npanime-
pamu, po3pobneHmmu Zhang etal. [19, 20], HUXKYNIA, HiXX CNEKTP CMOCTEPEXY-
BaHOr0 PiI3HOMAHITTS anenbHUX BapiaHTiB 6/10KiB rniaamHiB. Lle nosicHIOETLCA
TUM, LLO BUKOPWUCTAHI y JOCNIKEHHI anenb-cneundiyHi npanmepun, po3po-
6neni Zhang et al. [19, 20] Ha OCHOBI NnonepeaHbOi AeTeKLii OAHOHYKEO-
TUOHUX 3aMiH B nocnigoBHOCTi Gli- 1 Ta Glu-A3 nokycis. To6TO, BUKOPUCTaHY
naHenb npanMepiB HeobxiaHO AoNoBHIOBATU iHWMMK TJIP-mapkepamu, ski
003BOJIATb AEeTEeKTyBaTK NOAIMOPdIi3M 3a HYKNEOTUOHOIO NOCNILOBHICTIO B iH-
LLUNX CarTax reHHNX KnacTepis riaanHis.

3actocyBaHHs [1JIP-aHanisy anenbHOro CTaHy reHiB MypoiHAONIHIB
Yy FeHoTMnax BITYU3HSAHUX COPTIB O03BONMIO BU3HAYUTM, LLO MNEpPEBaX-
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Ha OinbLUicTb copTiB Mae aneni Pina-D1a Tta Pinb-D1b, ki xapakTepHi ons
TBEPLAO3EPHUX MLLIEHULb, aNle Yy COPTIB 3 3a3HAYEHUMUN anenaMmn QisnyHumn
NOKa3HWK TBEPLO3EPHOCTI 3HAYHO Bapitoe. ToMy NpMNyCcKaemo, L0, OKPIM
reHiB NypoiHA40NIHIB, HA 03HaKY TBEPLAO3EPHICTb BNAMBAKTL i iHLLI FTEHETUYHI
OEeTEPMIHAHTHN, aKi NOTPIOHO BMBYATK. TakoX A0LUibHO Oyno 6 BUSBUTU COp-
TW MWEHULi, NOKa3HNKN TEPA03EPHOCTI AKMX BiNOBIAAOTb BULLIMM Xlibone-
KapCbKNUM TEXHOJIOTYHUM BIACTUBOCTSIM, SIKLLLO TAKOX BPAaX0BYBaTW 4SS LMX
COpTIiB anenbHuin cTaH nokycis Gli-1 1a Glu-A3 Ta anenbHi BapiaHTn 610kKiB
rniaguHiB.

3a pes3ynbrataMmim aHanidy BUKOHaHUX pobiT 3 4OCNiAXeHHS noniMopdis-
My Wx-reHiB nokasaHo, WO nepeBaxHa OiNbLUICTb YKPAIHCbKMX COPTIB MLle-
HWULi He Mae HyNb-anenis 3a Wx-reHamn. 3anyyeHHs y cenekuinHi nporpamm
COpPTiB-A0HOPIB HyNb-anenis 3a Wx-reHammn moxe 6yt epeKTMBHO KOHTPO-
JIbOBaHO Ta NMPUCKOPEHO 32 MAPKEPHOIO CESEKLIEID HA OCHOBI 3aCTOCYBaHHS
MNJIP-aHanisy Wx-rexis, 3okpema ans 4o60opy CeNnekuiH1X NiHin 3 HU3bKUM
BMICTOM amifio3n y 3epHi.
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UDC 577:2:633.11:575

Chebotar S. V., Blagodarova O. M., Kozub N. O., Sozinov |. O. Plant
Breeding and Genetics Institute — National Center of Seed and Cultivar In-
vestigations

PCR-ANALYSIS OF POLYMORPHISM LOCI AFFECTING THE QUALITY
GRAINS OF BREAD WHEAT (Triticum aestivum L.)

In South Plant Biotechnology Center NAAS during the 2002-2012 there
were carried out PCR-analysis of molecular genetic polymorphisms in loci Gli-
A1, Gli-B1, Gli-D1 and Glu-A3, Pina-D1 and Pinb-D1 genes of puroindolines,
that determine «hardness», as well as genes Wx, which determine the con-
tent of amylose in starch of the endosperm of bread wheat. There were done
comparison of the level of the genetic polymorphism that have been revealed
by PCR with allele-specific primers for y-gliadin loci and the polymorphisms
of storage proteins of wheat. The level of polymorphism that have been de-
tected by PCR was lower than polymorphism of storage proteins. PCR-analy-
sis of gene Pina-D1 and Pinb-D1 have detected alleles which are specific for
«hard» and «very hard» wheat varieties mostly among investigated Ukrainian
varieties, only for few varieties have been identified alleles that are specific for
«soft wheat». Among the tested Ukrainian wheat were not found null alleles of
Wx-genes.

YOAK 577:2:633.11:575
YeboTapsb C. B., Bnarogaposa E. M., Kosyo H. A., CosuHoB U. A.

NuP-AHAJTU3 MNOJIMMOP®UN3MA JIOKYCOB, BJINAIOLLNX
HA KAYECTBO 3EPHA MLUEHULbI MArKOM (Triticum aestivum L.)

B KOXHOM OGMOTEXHONOrMYEeCKOM LeHTpe B pacTeHmeBoactse HAAH B
nepuog 2002-2012 rr. ¢ nomowbto MUP npoBognnmcb nccnenoBaHmst Mo-
NEeKynsipHO-reHeTnyeckoro nonnmopduama s nokycax Gli-At, Gli-B1, Gli-D1
n Glu-A3 no reHam nyponHaonnHoB Pina-D1 v Pinb-D1, KOHTPOAMPYIOLNM
NPU3HaK «TBEPA03EPHOCTb», a Takxke no reHam Wx, obycnoBnmearowmm co-
OepXaHne aMmmnno3bl B Kpaxmasne aHgocnepma niweHnusl Markon. Nposepe-
HO conocTaBneHne peayneratoB MNLUP-onpeaeneHnsa reHeTUYeCcKoro nNonm-
Mopdun3ma c annefb-cneumduyHbIMm npanMepamm K 10Kycam y-rnmagnHos
C [aHHbIMW, MONYYEHHLIMX METOOOM 3aNekTpodopesa 3anacHbix OGenkoB
3epHa nweHunubl. YpoBeHb BbIIBJIEHHOro noanMmopgusmMa ¢ nomoubio MNMUP
ObINT HMXE, YeM AEeTEeKTUPOBAHHOIO C MOMOLLBIO 3NeKTpodopesa 3anacHbIX
6enkoB. Metogom lNLUP-aHann3a reHoB Pina-D1 v Pinb-D1 B 60NbLLUNHCTBE
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nccnenoBaHHbIX YKPAMHCKUX COPTOB NEHMLUpbl Obinn onpeaeneHbl annenu,
XapakTepHble AN TBepPA03epPHbIX COPTOB, TOJIbKO B TPEeX copTax obHapy-
XEHbl annenu, NnpucyLme Marko3epHon nweHuue. Cpean nccnenoBaHHbIX
YKPaMHCKUX MWEHUL, He ObINo 0OHApPYXXEHO HOCUTENEen Hynb-annenen no
Wx-renam.



