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Dear Assessment Committee

Globally, barley (Hordeum vulgare L.) plays a crucial role as a significant grain crop. Ensuring a
steady rise in the production of high-quality barley grain, vital for feed and food production,
malting, and brewing, is essential for achieving food security on both a global and national level.
Learning from global practices, the incorporation of molecular genetic technologies into breeding
programs has demonstrated its pivotal role in expediting crop improvement while also managing
resources and costs effectively. Among the foremost approaches to explore crop genomics,
including barley, is Genome-Wide Association Study (GWAS).

The goal of Y. Geniyevskaya’s dissertation was to identify new quantitative trait loci (QTLs)
associated with grain quality traits using spring barley collections grown in Kazakhstan.

The dissertation integrates traditional field experiment methods (yield component analysis),
evaluation of grain quality traits, SNP-genotyping, GWAS, and modern statistical techniques. Three
spring barley collections served as the subjects of the study. Field experiments were carried out
over several years in Kostanay, Karaganda, Kyzylorda, and Almaty regions, yielding ample
phenotypic data for GWAS. Based on multi-year grain quality data, promising barley lines were
identified within the studied collections for feed-type and malting cultivars in Kostanay and Almaty
regions. In GWAS, 64 QTLs associated with grain raw protein content, raw starch content, lipids,
cellulose, extractivity, and grain test weight were discovered. The most significant QTLs were
transformed into 28 KASP-type markers, validated for their associations with barley grain quality.
Eight markers were successfully validated and recommended for marker-assisted selection in
Kazakhstan's barley breeding. Leveraging these KASP-type markers, four promising barley lines
with favorable grain quality for malting and three lines for feed production were identified,
suggesting their potential for further inclusion in breeding programs.

In 2023, Y. Geniyevskaya successfully completed a scientific internship on a research topic within
the framework of a Ph.D. program in the Crop Genetics Department at the John Innes Centre
(Norwich, UK).

The findings of the thesis were reported through 12 scientific publications, encompassing 3 articles
in Q1 journals according to Web of Science, with Y. Geniyevskaya serving as the first authorin 2 of
them. The peer-reviewed journal publications related to the dissertation topic validate the
importance and pertinence of the research undertaken. Throughout her doctoral research, Y.
Geniyevskaya demonstrated qualities of diligence, efficiency, conscientiousness, proactivity, and
seriousness, establishing herself as a dedicated and capable researcher.

| believe that the dissertation work of Yuliya Geniyevskaya meets all requirements for the degree
of Doctor of Philosophy (Ph.D.) and can be submitted for defense to the dissertation council in the
specialty 8D05101 — “Biology”.

Should you need any further information please do not hesitate to contact me.
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Dr. Simon Griffiths
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HAYYHOIO KOHCY.IbTaHTA2 HAa JMCCePTALHOHHYI0 paboty I'enmeBckoii IO.A. Ha Temy:
«IloanoreHoMHBIH aHAIH3 accouManuii MPH3HAKOB KayecTBa 3epHa SIpPOBOrO SiYMeHsl B
Kasaxcrane», npeacTaB/ieHHyI0 Ha COHCKAHHE YueHoii crenenn 1okTopa ¢puiaocodpuu (PhD)
no cneunaabHocTd 8D05101 — «BuoJiorus»

Ysaxaemas aTTeCTalMOHHASA KOMUCCHS,

FAuMeHb WrpaeT BaXKHEWLIYIO poJib KaK 3HAYMMOE XJIEOHOe 3epHOBOe pacreHue. ObecnieueHue
CTabHMIBHOrO POCTa MPOM3BOJICTBA BEICOKOKAYECTBEHHOIO SUMEHHOTO 3epHa, HEOOXOJUMOTO ISt
fPOM3BOACTBA KOPMOB W MPOAYKTOB MWTaHMs, COJOJA M MHMBOBAPEHMS, UMEET Ba)KHeiflee
SHA4CHHUC 11 JIOCTHXKEHHUS TMPOJIOBOJILCTBEHHOM 0€30MmacHOCTH Kak Ha riobajbHOM, Tak W Ha
HALMOHATLHOM YPOBHE. YYWTHIBAs MHUPOBOH OMBIT, BHEAPEHHE MOJIEKYISPHO-TEHETHYECKHX
TEXHOMOrHH B CE/EKLMOHHBIC MPOrPaMMBl TPOJEMOHCTPUPOBAIO CBOKO KIIOYEBYIO PONb B
PECIIMPEHHH BOSMOKHOCTEH YTyULICHHS CEIbCKOX03HCTBEHHBIX KYJIBTYP IIPH OJHOBPEMEHHOM
3OOEKTHBHOM YNIPaBIEHHH pecypcamu U 3aTpataMid. OJHUM U3 OCHOBHBIX TOAXOIOB K U3YYEHHUIO
FCHOMMKH CEIbCKOXO3SMCTBEHHBIX KYJIBTYp, B TOM YHCJIE SUMEHS, SBISIETCS MOJHOTEHOMHBIE
Huccaenosanus accounaumii (Genome-Wide Association Study).

Leasto anccepraumu [enuenckoii FOnmuu Gb10 BeIsIBIEHME JIOKYCOB KOJIM4E€CTBEHHBIX MPU3HAKOB
(QTL). cBsi3aHHBIX C MOKAa3aTe/NssMM KauyecTBAa 3epHA SPOBOTO SUMeEH, BBIPALLIEHHOTO B
Kazsaxcrane.

Aviccepraums 0O0beMHSET TPaAMUMOHHbIE MOJNEBBIE METO/IBI, OLIEHKY IOKa3aTelieii KauecTsa
3€pHa (KOMIIOHEHTHBIH aHamu3 yposxkaitnoctu), SNP-renotunuiposanue, GWAS u COBpEMEHHbIE
CTAaTHCTHYECKHE MeTO/bl. OOBEKTOM MCCNeIOBAHHS MOCIYXKHIIM KOJUIEKLIMH SPOBOTO SUYMEHS.
[ToneBbie SKCHEpUMEHTBI MPOBOAMINCH, B TEUCHHE HECKONBKMX JIeT B Kocranaiickoii,
Kaparanaunckoi, Ke3sumopansckoit 1 Anmartiickoit o6aactsx KaszaxcraHa, uto MO3BOJMIIO
NOIy4HTE OOJbLIOE KONMYECTBO (EHOTMNHYecKMX maHHBIX 111 GWAS. Ha ocHoBaHuu
MHOTOICTHHX JIaHHBIX O Ka4YeCTBE 3€PHA B M3YYaeMBIX KOJUIEKLMSAX BbIIE/IE€HB MEPCEKTUBHbIC
AHHHM SYMCHS /1 BBIPAIMBAHHMS KOPMOBBIX M THBOBapeHHBIX COpToB B KocTaHaiickoii u
AaMaTHHCKOH obnactsx. B xone GWAS 6bu10 o6HapyskeHo 64 QTL, CBA3aHHBIX ¢ cojiepKaHUeM
OeKa, Kpaxmasa, XHpPOB, KJIETYaTKU B 3€pHE, SKCTPAKTHBHOCTBIO U HaTypoii 3epHa. bein coznan
# 3anaTeHToBaH Habop u3 28 mapkepos THna KASP, a ux cBs3b ¢ Ka4eCTBOM 3epHa SUMEHS ObLia
NOATBEPK/ICHA: 8 MapKepoB ObLTM YCMELIHO MPOBEPEHBI M PEKOMEHAOBAHBI s MapKepHO#
ceaekumn  sumens. Mcnonesys otn KASP mapkepsl, GbiiM MAEHTHOUIMPOBaHBI yeThipe
NIEPCICKTHBHBIC JIMHUM AMMEHS C XOPOLUMM Ka4yeCTBOM 3€pHa JIsl CENeKLMH KOPMOBBIX COPTOB,
9TO MpEAnoaraeT X MOTEHLHAN IS AabHEHIIErO BKIIOUEHHUS! B CEJIEKLIMOHHBIE MTPOrPAMMBL.
B 2023 roay I'ennesckas 10.A. ycneuHo nporuna Hay4YHYIO CTQXKHPOBKY [0 TEME HCCIIEAOBAHUS
B paMKax o0y4eHHs B IOKTOPAHTYpe B OT/EJe TeHETUKH CelIbCKOXO3SHCTBEHHBIX KyJBTYp LEHTpa
John Innes Centre (Hopumk, Benuko6puranus), rae ocBorna metoast GWAS ananusa 1 paboty
¢ 0a3aMu JaHHBIX.

OcHoBHbIE pe3ynbTaThl UCCEPTALMKM OMY6IHMKOBaHBI B 12 HAayYHBIX nmyOIMKaLusaX, B TOM YUCIE
B 3 cTaThsaX B XKypHaiax 1o Bepcud Q1 Web of Science, B JABYX W3 KoTopbiX ['eHuenckas lO.
BRICTYNM/Ia B Ka4yeCcTBE MEpBOro asropa. [lyOnMkauuum B MeXIYHapOAHBIX PELEH3UPYEMBIX
KYpHajax, OTHOCALIMECS K TEME AMCCEpTalMH, MOATBEPXKAAIOT BAXKHOCTH M aKTYaJlbHOCT
MPOBEJICHHOTO MCC/eN0BaHUsA. Ha npoTshkeHUH BEBIMOJHEHMS W HaNWCaHMs CBOEH JIOKTOPCKOI
AMCCEpTAllMK, a TaKKE BO BpEMsi CTaXHMPOBKM, ['enueBckas 0. mposiBisna Ttpymomobue,



paboTocnoco6HOCT, 106POCOBECTHOCTD, HHUIIMATHBHOCTD 1 CEPBE3HOCTB, 3aPEKOMEHI0BAB Cel
KaK NpeJaHHbIA CBOEMY JIeNTy M CTIOCOOHBIN HayYHBI COTPYAHHK.

CuwTaro, 4to aMccepTaLHOHHAs pabota I'enueBckoii FOnuu BBIMONHEHA B COOTBETCTBUU
TOCTAB/ICHHBIMH 33/1a4aMH1 ¥ MOXET ObITh MPEICTaBICHA HA 3AIIUTY B JHUCCEePTAllMOHHBIN COB

1o crneuuranbHocTd 8D05101 — «Buoorusy.

Ecnu Bam nonano6utcs sononuutensuas unpopmanys, noXkaykcTa, obpaaitechk Ko MHe.

C yBaxkeHuewm,
/noonuce/
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