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scientific consultant for the dissertation of PhD student Dana Mynbayeva on the topic:
«Creation of pre-breeding rice resources with genes for blast resistance by the method of
marker breedingy, submitted for the degree of Doctor of Philosophy (PhD) in the education
program 8D05104 — Genetics

The dissertation work of Dana Mynbayeva is devoted to the study genetic resistance
of rice to blast caused by Magnaporthe oryzae and methods of conventional breeding and
haploid technology and marker-assisted selection (MAS) for the development of hybrids and
lines.

Rice is a vital component of nutrition for a large part of the world's population,
including Kazakhstan, providing the basic caloric needs of humans. Rice blast, caused by
the phytopathogenic fungus Magnaporthe oryzae, is one of the three most dangerous
diseases that significantly affect crop yields worldwide. Every year, this disease poses a
serious threat to rice production, causing a decrease in yield by 10-30% in normal years
and up to 50% or more under conditions of severe epiphytotic. The disease develops
throughout the growing season and can affect various plant organs: seedlings, leaves, nodes
and panicles, depending on the time and place of infection. Panicle blast poses the greatest
- danger to rice production, since it directly affects the formation and fullness of the grain,
which leads to significant yield losses. Selection of resistant rice varieties through careful
selection and judicious application is the most cost-effective. Traditional methods of
disease control, including fungicide application and cultural practices, are not effective
enough, especially in the face of large-scale epiphytotic. The relevance of the problem is
increasing in the context of global climate change, which contributes to the spread and
development of the disease.

Over the past decades, significant progress has been made in developing effective
methods to combat rice blast. However, most existing protection measures, including
chemical control and agronomic practices, have limited effectiveness and do not provide a
long-term solution to the problem, which emphasizes the need to create and introduce
varieties resistant to this disease. Unfortunately, in Kazakhstan, research on rice blast and
the creation of resistant varieties has been virtually non-existent. Since the majority of
varieties grown in rice farms in the country are represented by samples of foreign selection,

an urgent task is to develop varieties resistant to blast based on domestic highly productive



zoned forms.
In this study, include 35 hybrids and varietics of rice (Oryza sativa L.) of domestic and

foreign selection, presented in the Institute of Plant biology and biotechnology collection:

31 varieties and lines of foreign sclection from the Institute of Plant Biology and

Biotechnology rice collection; 4 varieties of Kazakhstan sclection — Bakanasskiy, Fatima,

Aisaule, Aru, created by scientists of the Institute of Plant Biology and Biotechnology and

from Research Institute of Rice Cultivation named after Ibray Zhakhaev. The aim of the
study is to evaluate domestic and foreign-bred rice hybrids and varieties from the Institute

of Plant Biology and Biotechnology collection for the presence of genes that control the trait

of resistance to Magnaporthe oryzae and to create new resistant hybrids and lines using
traditional breeding methods, haploid technology and MAS. For the first time in
Kazakhstan, research was conducted to create initial hybrids resistant to the phytopathogen
Magnaporthe oryzae using marker selection methods. Varieties-donors of resistance genes
Pi-1, Pi-ta, Pi-2, Pi-33, Pi-40, Piz-t and Pi-54, controlling resistance to Magnaporthe
oryzae, were selected for introgression and gene pyramiding in Kazakhstan rice varieties.

Rice disease resistance is a heavy workload and labor intensive research project,

including an analysis and screening of hybrids and rice varietics of domestic and foreign
selection from the IPBB collection for the presence of resistance genes to Magnaporthe
oryzae based on a molecular genetic approach using the Pi complex genes through DNA
extraction technology and haploid technology method, and to evaluate promising hybrids
and varieties for resistance to the Magnaporthe oryzae population in an infectious nursery
using an artificial infectious background. Despite these challenges, Dana Mynbayeva
successfully completed all the tasks initially outlined and achieved the objectives of the study.
Overall, the work is well-presented and holds significant interest for the scientific
community. These results confirm the readiness of Dana Mynbayeva to become a PhD
doctoral student, since she showed that she has the necessary theoretical knowledge and is
proficient in many methods of work in the fields of genetic engineering, molecular biology

and biochemistry,

This research has laid a theoretical foundation for cultivating new rice varieties
suitable for cultivation in Kazakhstan, It is important to note that the dissertation work has
practical implications, which were reflected in 13 published works, including 4 articles in
publications included in the second Q2 quartile of the Scopus database, 2 articles in journals
included in the list of the Science and Higher Education Quality Assurance Committee of
the Ministry of Science and Higher Education of the Republic of Kazakhstan, in 1



monograph, 6 abstracts in the materialg of international conferences.

I am confident that the dissertation currently under review fulfills all the criteria

required for a PhD doctoral dissertation in pursuit of the degree of Doctor of Philosophy
(PhD). This dissertation is fully prepared for defense.

Scientific consultant: Zééy‘u'j %‘U
Doctor Wenjing Zheng
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OT3bIB

HAY4YHOI'0 KOHCYJIbTaHTa Mo

C Aucceprauuu aokropanta PhD Jlansl Mbein6aeBoi Ha TeMy:
«

O3/1HHE NPE/ICENEKUHOHHBIX PECYPCOB PHCA C FeHaMK YCTOMUHBOCTH K
MUPHKYIIAPUO3Y MeTonOM MapKepHOii cenekuumy, NpeCcTaB/IeHHOH Ha COUCKaHHE
CTeNCHU nokTopa dunocoduu (PhD) no obpa3osarenbHoit nporpamme 8D05104 —
['enernka

I[ldccepraunouuaa pabora [lausi Msin6aeBoii nochAmeHa HCCIEAOBAHHIO
FEHCTUYECKOM  YCTOWYMBOCTH puca k MUPUKYNAPHO3Y, BbI3bIBaeMOMY Magnaporthe
oryzae, a TaK*evMeTOIlaM TPAAMUMOHHOM CeNeKLUH, rarIoUAHON TEXHOJIOTHH U MapKep-
OTOCPENOBAHHOM cenekunn (MAS) ans nonyuenus ru6puaoB U AMHHIA.

Puc sBnsercs xusnenno Baupm KOMITIOHEHTOM TMHTaHHUA 3HAYMTENBHOM YacCTH
HACCICHUA  MMpa, BKkmovas Kasaxcram, obecrieyuBas OCHOBHbBIE KaJIOpHiiHBIE
NOTPEGHOCTH YesoBeka. [Tupukynapuos puca, BbI3bIBaEMBIi (PUTONATOrEHHBIM rPUOOM
Magnaporthe oryzae, otHocurcs x uucay Tpéx Haubosiee OmacHeIX 3a60JI€BaHHIA,
KOTOPBIE CYIIECTBEHHO CHMKAIOT YpPOXaitHOCTp B MHMpoBOoM MaciuTabe. ExeroaHo
JlaHHOe 3a00NeBaHKe NpexcTaBiser CepbE3HYI0 yrpo3y MPOM3BOACTBY PHCA, BBI3bIBASA
CHWXCHUE ypoxkas Ha 10-30 % B o6biunble roms ¥ g0 50 % u Gonee NpH CHIBHBIX
snuduToTUSX. 3a60NeBaHKe pasBUBACTCS B TeYEHHE BCETo BEreTalMOHHOIO NepHoaa 1
MOXET TOPAXKATE Pa3NUYHBIE OPraHbl PaCTEHUs: POPOCTKH, JIUCTBSA, y3/bl U METENKH, B
3aBUCUMOCTH OT BPEMEHM W MecTa MH(uMuMpoBaHMsA. HanGonpurylo OMacHoOCTs s
NMPOU3BOACTBA pHCA TPEICTABISET MUPUKYIAPHO3 METENKH, MOCKONBKY OH HArpAMYIO
BIMAET Ha (OPMUPOBAHME M BBHINOJIHEHHOCTD 3€pHa, YTO MPUBOJMT K 3HAYMTEIBHBIM
noTepsAM yposasi. BeiBeieHre ycTORUMBEIX COPTOB prca MyTEM TIIATENHHOrO OTOOpa
rpaMOTHOrO TNPHUMEHCHHS SBIACTCS Haubonee JSKOHOMMYECKH I(PPEKTHBHBIM IMyTEM
samuTel. TpaauuuonHBle MeTonsl GOps6Bl ¢ GONE3HBIO, BKIIOYAIOLME NPUMEHEHHE
()YHTHLIMIOB ¥ arpOTEXHUYECKHE MEPOTPUATHS, HEIOCTATOYHO S(DEKTHBHBI, OCOBEHHO
Np¥ MAacIITabHBIX JMUPHUTOTHAX. AKTyalbHOCTh MpOGNEMBI BO3PAcTaeT B YCIOBHSX
00aJIBHOr0 M3MEHEHHs KIMMaTa, CHOCOGCTBYIOIIEr0 paclpOCTPAHEHHIO M PA3BUTHIO
3a0oneBaHusl.

3a mocnegHue AECATHIETHS JOCTHTHYT 3HAUMTENbHBIA Mporpecc B paspaboTke
30 (hEeKTUBHBIX METOAOB OOpBOBI C MUPHKYNApHo3oM puca. OgHako GONBLIMHCTBO
CYUIECTBYIOLUMX MEP 3alIUThl, BKIIOYAs XUMHUYECKHH KOHTPOJIb W arpoOTEXHHYECKHE
npuéMsl, 001aJal0T OrpaHHWYeHHOH J(PQEKTUBHOCTEIO M He obecrneynBaioT
JOJNFOCPOYHOrO PELICHUS] TMPOONEMBl, 4TO MOAYEPKUBAET HEOOXOAMMOCTH CO3JAaHMS M
BHEJPEHHS YCTOMYHMBBIX K 3TOMy 3aboneBanuio coptoB. K coxanenmio, B Kasaxcrane
HCCNENIOBAHMSA TIMPHKYJISAPHO3a PUCA U CO3JAHHE YCTOMYMBBIX COPTOB NMPAKTHYECKH HE
MPOBOAMIUCH. [1OCKOJABKY OONBLIMHCTBO COPTOB, BO3JENBIBAEMBIX B PHUCOBOAYECKHX
XO3SMCTBAaX CTpaHbl, MPEACTaBICHBI ofpa3uaM¥ WHOCTPAHHOHM CENEKUHH, aKTyalbHOM
3ajaueli siBnseTcs pa3paboTka YCTOMYMBBIX K MHMPHKYISAPHO3Yy COPTOB Ha OCHOBE
OTeYeCTBEHHBIX BBICOKOTPOYKTUBHBIX PaHOHMPOBAHHBIX HOPM.

B uccnenopanuie GbuM BKIOYEHB 35 rubpunos u copto puca (Oryza sativa L.)
OTeuecTBeHHON W 3apyGexHOM CeneKuuH, NMPEACTARICHHBIX B KOLICKUIMH HnctutyTa
6HONOrUM U GUOTEXHOJIOrMM pacTeHuil: 31 COPT M JMHMA HHOCTPAHHOH CENeKUMH M3
komnekuuu puca VIBBP; 4 copTa Ka3axCTaHCKOM CENCKLHMH — bBakanacckui, CDa'mm:
Alicayne, Apy, co3aaHHBIE YYEHBIMH UuctutyTa 6UONOrHH ¥ GHOTEXHONOTHM PaCTEeHMIA
1 KasHUU pucosonctsa umenn M. Kaxaesa. L{enb Uccnea0BaHUs — OLEHUTh rUOPUIBI U



CTONOB ceneKkuum, ramgoMmHOW TEXHONOTHH H
POBEACHBI MccnenoBanms N0 CO3TAHHIO HCXOMHBIX
Hy Magnaporthe oryzae, ¢ NMPHUMEHEHHEM METON0B
CCHH M NMUPaMUIMPOBAHKS reHOB B KA3aXCTAHCKHE
KM€ copra, conepxatume rens ycroiunsoct Pi-1,
4, xouTponupyowe ycToiunBocts k Magnaporthe

pi.ta, Pi-2, Pi-33, Pi-40, Piz-t y Pi-5

: OCHOBE MOJIEKYIAPHO-TreHETHYECKOTO
MofX0Ad C HCTIONB30BAHMEM  Kommexca T€HO S

¢ B Pi ¢ npuMeHeHueM TEXHONOTHIA
ppiaenenus JJHK 1 rannounpmoi TEXHOJOrUH, a Ta p

TOB Ha YCTOMYMBOC KOK€ OLIEHKY NMepCreKTHBHBIX THOpHI0B
4 cop i T Tb K nomynsuuu Magnaporthe oryzae B uHbEKUHMOHHOM
HMTOMH“K b30BaHueM HCKyCCTBeHHOPO “HQ)CKI_[HOHHO]‘O Q)OHa. HCCM(n'pﬂ Ha

ykasaHHbIC CIOKHOCTH, [lana MrinGaepa YCNIEIIHO BBIMONHMIA BCE MEPBOHAYAILHO
| 1oCTaBJICHHBIC 33/1a9M ¥ HOCTMMIA yeneit uccnenosanus. B uemom paGora xoporo
| cTpYKTYPHPOBAHA M NPEICTABNSET 3HAYMTEbHpIl MHTEpeC IS Hay4HOro COOOLIECTBa.

[lomy4eHHBIC  PE3YNILTATl  MOATBEPKIAIOT  TOTOBHOCTE Jansi  MeiH6aeBoit K
| npucyXJIeHMI0 CTenenu PhD, nockombky oma nokasana BNQJICHUE HEOOXOAMMBIMH
- 7eOp€THYCCKUMH  3HAHMAMU M  Oonblumm HabopoM MeTOmOB B 0ONacTH TeHHOM
. {HKXEHEPUH, MOJIEKYIIAPHON OHONOruy 1 GHoXMMuL,

[IpoBENEHHBIE UCCIEIOBAHUS 3aTOKIIK TEOPETHYECKYIO OCHOBY I BBIBEJCHHS
HOBBIX COPTOB PUCA, IPUIOAHBIX MU BhIpalkBanus B Kasaxcrane. Baxuo OTMETHUTB, YTO
uccepTalid MMECT TNPaKTHYECKYIO 3HAYUMOCTD, YTO OTpaXkeHo B 13 oy OIMKOBaHHBIX
pa00Tax, BKIKOYas 4 cTaThby B U3NAHUAX Broporo kBaptuia (Q2) 6assl naHHBIX Scopus, 2
cTaTbd B XKypHaJlaX, BXOMAINMX B mepeyeHb Komutera mo oGecreueHMIo KauecTBa B
chepe HayKH W BBICIIET0 06pa3oBanys MUHMCTEPCTBA HAyKu M BBICIIErO obpazoBaHus
PecnyOnuky Kasaxcrah, 1 monorpadmio u 6 Tesucor B marepuanax MEX /Xy HAPOJHbIX
KoH(EePEHLIMH.

51 yBepeHa, YTO MNpEACTABICHHAA K PAaCCMOTPEHMIO AUCCEPTALMS COOTBETCTBYET
BCeM TPeOOBAHMAM, MNPEIBABIAEMBIM K JOKTODCKAM JMCCEPTALMAM HA COMCKAHHE
crenenu poxropa ¢punocopuu (PhD). Juccepranus nolIHOCTBIO FOTOBA K 3aLIIKTE.

Hayunp1it KOHCYJIBTaHT:

Jloxrop Baumkuur JK3HT /noonucano/

(newamo: Hucmumym puca Axademuu CenbCKOXO3AUCMEEHHVIX HAYK NPOBUHYUU
Jlaonun. 2101110041931)

HHCTHTYT prica AKafeMHH CENbCKOXO3AMCTBEHHBIX HAYK NPOBHHIMH JI10HUH

Anpec: Ne129, ®3ubsn Jly, paiton Cywsatys, r. ILsubsH, Kurai

Mupneke: 110101

Mo6.: +86-156-4001-4991

Daxkc: +86-24-89133681

06.06.2025



