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K JTOKHOM MYUYHUCTOM POCE, 3APAZUXE U T'EPBULIUJIAM
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PaGora nocesiieHa paszpaborke cucrembl JIHK-mapkepoB [uis MCIONB30BaHUS B F€HETHKO-CEJICKIIMOHHBIX MPOTrpaMMax
TIOJICOTHEYHNKA, HANPABJICHHBIX Ha CO3IaHKE FEHOTHIIOB, YCTOWYMBBIX K JIOXKHOW MYYHHCTOW poce, 3apa3uxe W repOuImaam

HMMMJ030TMHOHOBOH U CyNb(OHMIMOYEBUHHOM IPYIIL.

KiiroueBble cjioBa: MUKPOCATEIUTUTHI, MaApKepHBIH 0TO0p, P. halstedii, O. cumana, TiOpUIBI TOJCOTHEUHHKA.

AxtyanbHocTh. MapkepHslii  or6op (marker assisted
selection, MAS) Ga3upyeTcst Ha BBISIBICHUH MapKepOB IeHOB
XO3SHCTBEHHO-IIEHHBIX IPU3HAKOB U IMOCIEAYIONIEM UX HpH-
MEHEHHH Ha OINpEAENCHHBIX JTamax cenekuuu. [lopconHed-
HUK — OJlHA U3 Hauboyiee PeHTA0CIBHBIX KYJABTYp B YKpauHe.
Ilpu co3maHuM W perucTpanud THOPHIOB TOACOTHEYHHKA
00s13aTeIBHBIM YCIIOBHEM SIBIISICTCS HAJMYHE YCTONYMBOCTHU

K HauOoJiee BPEIOHOCHBIM MATOTCHAM — JIOXKHOW MYYHHCTON
poce (Plasmopara halstedii (Farl.) Berl. & de Toni) u 3apasu-
xe (Orobanche cumana L.). YcTORYMBOCTD K pa3HbIM pacam P
halstedii u O. cumana xoHTpoMUpyIoT Teusl Pl u Or [Tang S.,
2003; Jocic et al., 2012]. Peanuzanus noTeHHaIbHON NPOAYK-
TUBHOCTH TMOPH/IOB MOJCOTHEYHHKA BO3MOXKHA TOJIBKO, €CIIH
ruOpHIBl 00IaJal0T €10 Hapsily C FeHETHYECKH OO0YCIIOBJIEH-
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HOM YCTOWYMBOCTBIO K BBICOKOA((EKTHBHBIM TepOHIUIaM.
YeroiuMBOCTE K HaubosIee UCIIONb3yeMbIM repOuInaaM UMH-
JTa30JIMHOHOBOW M CYNIb(OHHIMOYEBHHHON TpyMIT 00yCIIoBIIe-
Ha MYTalMsIMH B T€HaX, KOTOPbIE KOAUPYIOT (pepMEeHTHI CHH-
Te3a aMuHOKHCIOTHBIX 1iereid AHAS [Kolkman et al., 2004].

Lenp uccnenosanus — pazpabdorka cuctemsl JJHK-mapxe-
POB JUTS HICTIONB30BaHMS B TCHETHKO-CEJICKIIMOHHBIX TIPOTPaM-
Max MOJICOJTHEYHUKA, HAallPaBJICHHBIX Ha CO3/1aHHE F'E€HOTHUIIOB,
YCTOHYMBBIX K JIOKHOH MYYHHCTOH poce, 3apa3uxe u repou-
L1JIaM UMHJI030JIMHOHOBOW M CY/1b()OHUIIMOYEBUHHOM TPYIIIL.

Marepuan n MeTozipl. B kadecTBe Mareprana HCIOIb30Ba-
M TMHUK-TU(dEepeHInaTophl, KOTOPbIe COCTABISIOT MEXKIY-
HapOJHBIM CTAaHAAPT A HACHTU(HUKANN TTaTOTUIIOB U OLICH-
KM YCTOWYMBOCTH MOJICOTTHEYHHKA K pa3HbIM pacaM P. halstedii
u O. cumana; nTuHAN, onydeHHble n3 National Germplasm
Resources Laboratory (North Central Regional PI Station,
North Dakota, USA); muaum oxecckoit ceneknun. JTHK u3
JIUCTBEB PACTEHUI MOJCOTHEUYHHUKA BBIACISIIN I1eTaBIOHOBBIM
METOZOM. AMIITA(HUINPOBAHHBIE B XO/I€ MOJIMMEPAa3HON IIe-
HoM peakiuu ¢parmentsl JJHK ¢paxunonuposamun B 10%
MOJMAKPHIIAMUTHBIX TEISX C MOCHENYIomel Bu3yann3anuen
A30THOKHCIIBIM cepedpoM.

Pesynprarel. s moucka JJHK-mapkepoB reHoB ycroii-
4uBOCTU K P. halstedii v O. cumana WccnenoBaIu MOJEKY-
JSIPHO-TEHETHYECKUH  TOMMMOP(GHU3M  MHKPOCATEIUINTHBIX
JIOKYCOB, CIICIUIEHHBIX C KJacTepamu reHoB P/ u Or, a Takxke
MHKPOCATEJUTUTHON MTOCIEA0BATEIbHOCTH, KOTOpast HAXOANUTCS
B npenenax rea AHASI. ViccnenoBaHue MHUKPOCATEIITUTHO-
ro sokyca ORS328, cuerenHoro ¢ kiactepoM reHos Pl1/PI2/
PI6/PI7, n03BONUIIO BBISIBUTH aJUlelb, XapaKTEPHbBIA JUIS JIU-
Hun HA-335, B reHOTHITE KOTOpO#i IpHcyTCTBYeT TeH Pl6. [1o-
Ka3aHo, YTO OJIMH U3 ajutenieit mokyca ORS781 apnsieTcs crel-
npmaasM 1t reHotuna QHP 1 — muanu-HOCHTENS TeHa PIS.
OmnpeneneHs! MapKepHBIC aJUIENH B MUKPOCATEIUIUTHBIX JIOKY-
cax ORS1008 u ORS965-1, xotopsie (maHKUpyrOT TeH Pll3.

[IpemnoxeHO WCIOMB30BAaHUE BBIABICHHBIX MapKepOB JUIA
uaeHTH(GUKAIKE 00pa3IoB, KOTOPhIe HECYT JOHOPCKUI TeHe-
THUYECKUH MaTeprall, U3 THOPHIHBIX MOIYIISINH 1 OEKKPOCOB.
Hawnbonpimmii nHTEpEC, C TOUKU 3pEHHS WCIIOIb30BAHUS MPH
oTOOpe YCTOMYMBBIX K JIOXHOW MYYHHCTOI poce TeHOTHIIOB,
TPEJICTABIISIOT Mapkepsl rena Pl KOTOphIH 0GecrednBacT
UMMYHHUTET TOJICOJTHEYHHUKA 110 OTHOIICHHIO KO BCEM HM3BECT-
HBIM Ha ceronHs narotunam P. halstedii. Cpenu 18 mukpoca-
TEJUTNTOB, KapTHPOBAHHBIX Ha TCHETHYECKOM PACCTOSHHUH HE
Gonee 10 cM ot rena Pl , BBISBIEHBI ST MAPKEPHBIX, KOTO-
PpBbIe MO3BOJIAIOT HACHTU(HUINPOBATh YKa3aHHBIN TeH.

Awnanu3 nonuMopdu3Ma MUKpOCATEIUTUTHBIX JIOKYCOB 3-i
TPYIITBI CHETIICHHUS TEHETHYECKOH KapThl MOICOITHEYHUKA T10-
3Bonu BeisBUTH JJHK-Mapkepsl, koTopsle quddepeHnupyor
00pa3Ipl MOACOIHEYHNKA, KOHTPACTHBIE 110 YCTOMYMBOCTH K
3apasuxe pac A-E. Haubosee 3¢dekTUBHBIN /11 TeCTUPOBa-
HUSI TEHETHYECKH JETEPMUHUPOBAHHON YCTOWYMBOCTH — MH-
KkpocareunTHbIH Mapkep ORS1(036, ClIeTUICHHBIH ¢ KIIacTepoM
redoB Orl-Or5.

Ammndukanus ¢pparmenta rena AHAS1, koTopelii conep-
XKHUT MHKPOCATEIUTUTHBIA TMOBTOp, MO3BOJMIA BBIIBUTH TPH
ayutenst U AuGepeHMpoBaTh JIMHUH, 00alafole yCTOHYH-
BOCTBIO K CTPaXOBBIM TepOHIUIaM CylTb()OHIIMOUYEBUHHON H
HMMHIa30JMHOHOBOH TPyTIIL.

O6nacts npuMeHeHHs. CeNeKINOHHO-TEHETHIECKHIE MPO-
IpaMMBbI CO3/1aHUs THOPUIOB MOJCOITHEUHHKA.

BeBozpl. MUKpOCaTEINIMTHBIE MapKEPHI SBIISAIOTCS Hanbo-
Jiee ONTUMAIIBHBIMU JUIE MAS-CceNeKIuu B CBSI3H ¢ METOUYe-
CKOH JIOCTYITHOCTBIO CIIOCOOOB MX BBISBICHUS, HaI&KHOCTHIO
U BOCIPOU3BOJMMOCTBIO, KOJJOMHUHAHTHBIM THUIIOM Hacjeno-
BaHus. Mcronb3oBaHue BBHISBICHHBIX MapKepoB reHoB Pl Oy
AHASI 1o3BONMT MyTEM MapKepHOH CEIEeKIHUH YCKOPUTH Iie-
JIeBOi 0TOOp 00pa3loB B IPOIECCE CO3IaHMS YCTOWYMBBIX K
JIOKHOM MYYHHCTOH poce, 3apasuxe U repOHuuaaM ruopuaon
TIO/ICOTHEYHHUKA.
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Marker assisted selection in modern plant breeding based on the results of the molecular genetic studies. Sunflower is one
of the most profitable crops in Ukraine. Sunflower hybrids have to provide resistance to the most harmful pathogens — downy
mildew (Plasmopara halstedii (Farl.) Berl. & De Toni) and broomrape (Orobanche cumana L.). For realization of the potential
productivity the sunflower hybrids have to possess a genetically determined resistance to a highly effective herbicide. The aim
of our work — the development of DNA markers for using in sunflower genetic and breeding programs aimed at creating the
genotypes resistant to downy mildew, broomrape and sulfonylurea and imidazolinone herbicides. To search for DNA markers
genes for resistance to P. halstedii and O. cumana it was investigated molecular genetic polymorphism in the microsatellite loci
linked with clusters of genes P/ and Or, and in the simple sequence repeat in AHAS! gene. It was provided the microsatellite
marker alleles that specific for donor genotypes of P/6 gene (HA-335) and PI§ gene (QHP 1). It was defined marker alleles in
microsatellites ORS1008 and ORS965-1, which flank the gene PI/13. It was revealed five markers that allow identification of

the gene P/

ARG

that provides the immunity against all currently known pathotypes of P. halstedii. Microsatellite ORS1036 was

defined as marker to cluster of genes Or. Some microsatellite markers were proposed to differentiate the lines with resistance to
imidazolinone and sulfonylurea herbicides. Revealed markers of genes P/, Or, AHASI would allow marker assisted selection in
breeding programs aimed on the creating resistant to downy mildew, broomrape and herbicides sunflower hybrids.



