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IDENTIFICATION OF GENETIC CARRIERS OF WHEAT, STEADY
AGAINST YELLOW RUST PUCCINIA STRIIFORMIS F. SP. TRITICI

Abstract. Wheat (Triticum aestivum L.) rusts have been one of the main yield limiting factors in wheat pro-
duction throughout the world. Yellow rust negatively affects Puccinia striiformis f. sp. tritici the quality and yield of
wheat grain. The preferred way of the disease controlling is the use of resistant varieties. There is information about
more than 70 genes that can express resistance to this disecase. One of the most effective resistance genes is Yr5.
Molecular screening was conducted using STS (Sequence Tagged Sites) markers S23M41 and S19M93. As a result
of the PSR analysis of the 105 samples studied 42 carries of Yr5 gene were revealed. Among them: 1415 (F,
ICARDA-CACLine35/GN-169/2004 x Yr9/Nel0862-ICARDA), 1416 (F1 ICARDA-CACLine35/GN-169/2004 x
Yr9/Ne10928-ICARDA), 1417 (F1 18-ICARDA-IPBB-2013 x Yri8/Ne 275 T.spelta (Inter, Yr5) etc. These results
will assist breeders in the Marker Assisted selection in the wheat breeding programs for improvement of yellow rust
resistance.

Keywords: wheat, discase resistance, DNA markers, yellow rust, Y5 gene.

O0XK 633.1: 632.4: 577.2

M. H. Atumosa, A. M. Koxmerora, I'. T. Ecenbexona,
A. K. Maaenosa, K. I'aanimoek, 7K. Keiiimnnos

OciMaikTep OHOTOTHACH XKOHE OMOTCXHOJIOTHACH HHCTHTYTHL, AnmMatel, Kazakcran

BUIAMJIBIH CAPBI TAT AYPYBIHA
PUCCINIA STRITFORMIS F. SP. TRITICI TO3IMILIIK
I'EH TACBIMAJIJIA YIIBUIAPBIH UIEHTUOUKALIASIIIAY

Annotamus, JyHuexy3i OoHbIHIIA OMAal eHOIPICiH MEKTCHTIH HETI3Ti (PaKTOp 07 OMAANABIH TAT aypyIaphL
Capsr Tar Ounaiiasy, Puccinia striiformis f. sp. tritici camacel MEH 6HIMIHE 6T€ K61l 3WSHBIH THTi3yae. byt aypymen
KypecyaiH €H 3(pQEKTHUBTI >KOJIBI aypyFa Te3imai copr mbrapy. Kasipri Tanma Oyn aypyra Te3iMIUIK Kepce-
TeTiH  70-Ke JKyBIK reH Oenrimi. SpQexrTunTi reaaepaiy 0ipi ox Yr) reni Oomsm tadbrmaasl. STS tunTi (Sequence
Tagged Sites) mapkepacpmi S23M41 sxoue S19M93 KOMIAHBIN MOJCKYJIANBIK CKpHHHHAT >Kypridiaai. [TTP aramms
HOTIDKCCIHAE 3cprreyre anemFaH 105 yorinig 42 J@HEACHHZA Y75 reHi  aHBIKTanmel, omap: 1415
(F1 ICARDA-CACLine35/GN-169/2004 x Yr9/Ne10862-ICARDA), 1416 (FIICARDA-CACLine35/GN-169/2004 x
Yr9/Nel10928-ICARDA), 1417 (F1 18-ICARDA-IPBB-2013 x Yri8/Ne 275 T.spelta (Inter,Yr5)) 1.0. byn muaAA-
JApABI Capbl TaTKA TO3IMAUTIKTI apTThIpy MakcateiHAa Marker Assisted Selection 6armapiamanapsiHma KOJIIAHYFa
60ambL

Tyiiin ce3nep: Omaait, aypyra tesiMainik, JJHK-mapkepiep, capsl Tar, Y75 reHi.

bugaii — qyauesky3i OOMBIHINA a3bIK-TY/IIK OHIIPICIHIH aca MAHBI3Abl JAKBLIAAPBIHBIH Oipi, OHAIPICI
OoMbIHINA J2HI JAKbLTIAPABIH immiHae OipiHm opbeiara me. JlyHue:kysi xankeiHbiH 36%-HbIH HETI3ri
koperi, ocipece Oprameik Aszus, bareic Aszus xone Contyctik Adpuka enaepiHiH €H HETi3ri asbIFbl
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H3zeecmua Hayuonanvuoti akademuu Hayx Pecnybnuxu Kasaxcman

Gonpin ecenreneai. Jynmexysi OoiibiHma 230 MIH TEeKTapFa acThIK CTinedl, op *bUl caibiH 650 MIH
ToHHA acThiK enaipiaeai. 2030 skeutra Aciin eHival 100 MUILIHOH TOHHara ACHIH KETKI3Y KEPEK, KYH
CaHaIl ecill OTHIPFaH XaJbIKThl KAMTAMACCHI3 €Ty YIIH 6HIMII KbIJIbIHA 1 MIH. TOHHAFa KOOCHTIN OTHIPY
kaxeT [1]. bipak OuaaisiH eHAIPICIH TOKTATHIN OTHIPFaH OuAaiabiH aypynapsl. Puccinia striiformis f.
sp. Tritici (Psf) caHppayKyJIarsl TYIBPATHIH OMIAWIBIH capbl TaT aypybl ¢H ajFaml peT 1964 kelabl
anpiktarad [2]. Capsl Ttar aypyel AYHHUCKY3LIK Ougail eHaipicine Oearial Oip MeIIICPAS 3USHBIH
TUri3yae. AypyapiH Ougail eHAIPICIHE THTI3IN JKATKAH 3USHBI OCBIMCH TOKTAIl KAJIMAMIbl, OFAH JQJIC]I
PETIHAC KaKbIHA maiiaa OONFaH arpecCHBTI KAHA pacacaiapAbl aWTyra 0ojaabl, SSFHU JKaHAJAH madaa
0oJraH maTOreHACP Oumai eHmipiciHe oxaH opi 3usHbH THrize Oepeni [3]. UKAPIA, CUMMUT xoue
GOAO CcHAKTBI ayBIIIIAPYAIBUTBIK AAKBUIAAPBIH 3CPTTCUTIH XaNBIKAPAIBIK OPTANBIK MaMaHAAPbIH Oy
JKargal KaTThl allaHJaTyaa.

Bbyn aypy 6unait enaipicine 10-70% apanbifbiHAa WIBIFBIH oKeIyAe, Oipak Oy MBIFBIH SMUAMHTOTHS
skeingapel 100% sxketyvi MymKkiH [4]. Aypy aya apkputbl OYKLT AVHHEXKY3IHE TapalyblHa MYMKIHAIK Oap.
Bupatinpiy capbl TaThIMEH KYpPECy VIIIH €H aIABIMCH OHBIH TreorpausuiblK Tapany adMarblH, IIBIFBIH
MacIITa0bIH, 3€PTTCY HOTIDKEICPIH, CCICKUILUIBIK MaTCpHangapAbl aHBIKTAY KAKET, COHBIMEH Karap
aypyasl eMzaey, 0akpuiay jKOHE MOHHUTOPHHT JKYPri3y YIIIH aiMaKTHIK, MEMJCKET apaliblK KOl Caalibl
opinTectik MekeMe Kypy kaxer. Xanbikapansik MKAPIA optamsirsl conrsl 10 xblnga capsl Tar aypysl
OolibiHIIa 4 xambiKkapanblk koHpepeHmws yibmpacteipabl, omap Upan, Ilokicran, ©36ekictan xoHE
Typxus engepinae errti. JKysgereH rampIMmap capbl Tar aypybIMEH JKYPTi3reH 3€pTTEYJCPiHIH HOTH-
JKETICPIMEH, TOKUPUOHEICPIMEH JKOHE A€ OpPTaK OinapeiMeH OeNiCTi, COHBIMEH KaTtap FameIMAap caphbl

TATTBIH JKAaHA PaCATapBIHBIH Tapalybl MEH OHIMIe

Distance Marker loci THUTI3ETIH WBIFBIH MOIICPiHeAC OOMIKaM JKACaFaH.
M @OyHruaUMATepAl  KOJJAHBI ©HIM  LIBIFBIHBIH
0.0——Xgwm120 TOMCHACTYTe Oonaipl, Oipak O CCACKUMSIBIK IMPO-

onemanpl mwemmiai. CoHbIMEH KaTap, QYHIHILUTTCP
SKOJIOTHSFA VIIKEH 3HSH KEenTipyae. AYpyMEH Kypecy-
JIH €H THIMAL OJbl O] TO3IMAL COPTTApbI LIBIFAPY
58 Xwmcl75 oot Tabbitaasl. Capel TaTKa TE3IMIl OIpHEIIE TCH-
aep Oenrimi. Te3zimal reHaepMeH OaliTaHBICKAH MOJIC-
KyJaJblK MapKepJaCpal KONAAHBII TCHOTUIITCPIIH

S19M93-140/STS:519M93-100
TaAffx.65234.1.51_at

120 > | ta.28038 CKPHHHHT1 apKbUIBI aypyABIH QIABIH axy eTe 3(hdex-

12.7 $23M41-310/5TS:523M41-275 THBTI oaic Oonbint TaObiaanbl. COHABIKTAHAA CEICK-

13.2 $12M86-210 LU QTABIHAAFEl MAKCAT aypyfa FCHCTHKAJBIK TO3IMIl
coprrap mwerrapy [3, 6].

14.6 S12M92-275 Capsl TaT aypybiHa TE3IMIUTIK TCHACPIH AHBIKTAY

YIIiH OipkaTap skymbicTap kyprizinyge. Kazipri tapna
OumakiaplH TCH KaTAJIOThIHAA capbl TaTKa 70-Ke Ky BIK
Te3iMaiMK reraepi TipkenreH [7]. Capsl Tat aypysl-
HBIH Te3IMAUTK reHaepine Yr5, Yri0, Yri5, Yr24,
Yr26, Yr29, Yr32, Yr34 xone YrH52 xaransl. Yr5 rewl
eH amram pet 1960 sxeinwl Triticum spelta album-nan
anbiktanasl [8]. byn ren AKI-ta Genrimi pacamap-
JIbIH OapJIBIFBIHA TO3IMILTIK TaHbITKAH. Y75 reni 2BL
xpomocomana opHanackas [9] (1-cyper).
MapkepnepaiH OpHajJacKaH aWMakTapbl KapTa-

S84 = Xgwms26 HBIH OH >karblHAa kepcertinren. Kasipri tamra aeiin
Lonhg artn of Yr5 reni ayHmeky3iHIH KONTEreH EIACPIHAE aypyra
chromosome 2B TO3IMIIMIK TAHHITYAA. Op OpaiMEepaiH XpoMOCcoMaza
opHanacy admMarbl xoHE snekTpodopes apkpuisl [TTP

1-cyper — 2BL xpomocoma/ibl OpHaIacKaH OuiaibiH enimiH Oem kesinme JHK ¢parmenrrepize oprypmi

¥Yr5 Te3IMIITIK TeHIHIH TeHe THKAIBIK KapTachl

Oonansl (1-kecre).
(Boyd et al., 2014) Awi ( )
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1-xecte — BumaiipI caphl TaT aypysIHBIH Y75 TO3IMALTIK TeH TachMaiaymbuapsiMeH Gatinanbickad JIHK mMapkeprep

Mapkep T,°C OparMeHT (K.H) ApakanibIK THE b O eduer
S19M93-100 62 100 0.54 cM
S23M41-275 58 275 0.7 cM Smith e[tl%l]' (2007)
Kgwm120 60 120 38.4 cM
STS-7/STS-8 45 478 0,3cM Chen et al. (2003)
STS-9/STS-10 45 439 0,0 cM [11]

3eprreyain makcatbl. STS mapkepriepal KogagaHsn OHIARABIH Capbl TAT aypybiHA Yr3 Tesimaimik
I'CH TaChIMAIAYIIBIIAPEIH HACHTHOUKALHIAY .

3epTTey amicTepi MeH MaTepHangapbl. 3epTTEY KYMbICHI AnMarbl Kamacel, OciMaikTep Owo-
JIOTHACH JKOHE OMOTEXHOJIOTHICH HHCTHTYTHIHBIH TCHETHKA JKOHE CENCKIMS 3CPTXaHACHIHAA JKYPTi31IAL.
3eprrey HbeIcaHbl petiHae Oumaineie 105 rubpuar muausnap aneiaasl. Ox 6akputay petiaae 1. spelta, an
Tepic Oakpuiay perinae Morocco copthl anbiHAbL. 3epTrey kymbichiHa STS ThmTi Mapkepsaep xonga-
HBUIARL. Buaaliapiy capsl Tat aypybIHBIH TO3IMIIMIK TCHACPIMEH OalTaHBICKAH KONTETCH MOJICKYJIATIbBIK
Mapkepaep Oenarini. Y75 ren raceiMangaymsuiapeiabie STS Mapkepi S23M41 xone S19M93. STS mapkep-
aepaiy Hykacotuari tizderi S23M41 mapkepi yinia (S23M41 - F SSTCAACGGAACCTCCAATTTC3!,
S23M41 - R S'AGGTAGGTGTTCCAGCTTGC3'), ax S19M93 mapkepi ymin (S19M93 - 100 F
S'TAATTGGGACCGAGAGACG3', S19M93 - 100 R S'TTCTTGCAGCTCCAAAACCT3") [10].

3eprrey xkymbichl Oapeiceiaaa [TTP-aiH peakUsIbiK KOCTACHIHBIH KoaeMi 12,5 MK Kypaasl, OHBIH
1.25 pl 10x Taq buffer (pH 8.6, 25mM Mg”"), 0.5 pl dNTP (op HyKICOTHATIH KOHUEHTPAIISCH — 2,5 MM),
0.88 mka Primer-1/2 (xkonuentparmsicer — 10 pmol/mkin, Sigma) , 0.25 mxa Tag- pol (5000 Gipmik/mi,
Cunexc, Peceit) xome 2 mxa JJHK (20ng/mxm). Avmmduxamus T100™ Thermal cycler (BIO RAD,
Cunranyp) aMmmpuKaTopelHAa Keieci mapameTprnep OoMbIHINA >KYprizingi: OIpiHININIK ACHATYPALUL
95°C — Ta 2 mun, 40 aimamev - 95°C — 30 cex, (S23M41 mapkepi ymin) 58°C sxone (SI9M93 mapkepi
YIIiH) 62°C — 30 CCK, 72°C - 20 CCK, COHFBI DJIOHTaIus CaThICHIHIA 72°C — 5 mun apaJbIFBIHAA KYPTi-
sineni. Ammmudukanusananrad [TTP enimi gopmamun Gosyeimen Oosnwmn, JHK dparmentrepi 2,5%
araposa’blK reJibAe TOPU3OHTANIB 3ICKTPodopes apKblIbl 06Ty KY3ETre achIPhIIIbL.

Hotukenep meH tankbuiayjap. [laToreHre eCiMmIKTIH TO3IMAUIINH KAMTAMACCHI3 CTCTIH TCH-
JCpMEH OallIaHBICKAH MOJICKYJIAIBIK MAapPKEPICPAl KOJIAHY SICI CEMCKUMSIIBIK MPOLCCCTIH KbLIIaM-
JBIFBIH APTTHIPaAbl. Byl oMicTIH KOMETIMEH 3ePTTCY Al OCIMIIKTIH JaMYBIHBIH KE3-KCJITCH KE3CHIHAC KOHE
OpPTaHBIH JKaFAalblHA TOVENCi3 Kyprizyre Oomaxbl. 3epTrey Ke3iHae Yrd reH TachManayIlblIapbhlH
wacHTupukanusiiay yuid, Y75 ren gokyceiran 0,7 cM S23M41 skoue 0,54 ¢M apaxambikteikra S19M93
OpHANACKaH mpanMepMepieal madmamansin Ougai renotuntepine [TTP sxkympictaper sxyprizimm [10].
Yr5 reH taceiManpayIublIapelH aHBIKTay YIoiH S23MO93 mapkepin konganein 19 Ommaii yaricise ITTP
skyprisingl (2-cyper). [TTP amnmndukaims eniminiz 6omkamast dparmenti 100 x.H.

1234 5 6 78910111213141516 1718319M

e Sl el . — *—l' ll:l':r II.H.

1—1420-4,2 — 1420-5, 3 — 1420-6, 4 — 1420-7, 5 — 1420-8, 6 — 1420-9, 7 — 1420-10, 8 — 1422-1, 9 — 1422-2, 10 — 1422-3,
11 —1422-4, 12 - 1422-5, 13 — 1422-6, 14 — 1422-7, 15 — 1422-8, 16 — 1422-9, 17 — 1423-1, 18 — Morocco (Tepic Gakpuiay),
19 —T. spelta (ox 6akpitay ), MapkepIiH MoleKyIambk camMarsl (Gene-Ruler 100bp DNA Ladder)

2-cypeT — Yr3 Te3iMiTiK TeHiMeH Gainanbickan S 19093 1oxycThI ipaliMepiep/i KOMAaHbIT GHIaki THIH
TUCPUATI TIOMY TSI MSCHHBIH amrmmrdukarstianran JJHK eximi
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