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Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi CHIELiajIbHOCTI: 162

Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: XimiuHa Ta 6ioirkeHepis. BioTexHosorii Ta 6ioiHxkeHepis
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Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi creniaai3oBaHOi BY€HOI pagu): [1d 26.002.046

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoo KeHHS: npocrekt [lepemory, 6yx. 37, M. Kuis, 03056, Vkpaina
dopma BaacHOCTI:
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IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micuesnaxo,ereHHﬂ: npocrekt [Tepemory, 6yx. 37, M. Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 62.13.27, 62.99

Tema guceprauii:
1. Po3po6Ka 6i0TexXHOIOTIYHUX MiAXO/IiB OLIHKY MIIEHUI]i 32 TTOKA3HUKAMU SIKOCTi Ta aIalITUBHOCTI

2. Development of biotechnological approaches for wheat evaluation in terms of quality and adaptability

Pedepar:

1. JlJaxueko O.P. Po3po6ka 6i0TeXHOJIOTIYHUX MifX0iB OLiHKY MIIEHUIIi 32 TOKa3HUKaMU SIKOCTi Ta afalTUBHOCTI.
JucepTauis Ha 3m006yTTs CTyneHs fokTopa ¢inocodii B ramysi 3HaHb 16 XimiuHa Ta 6ioiH>KeHepis 3a crelianbHiCTIO
162 bioTexHosorii Ta 6ioiHXeHepis. — HauioHanpHUN TeXHIYHUN yHiBepcuTeT YKpainu «KuiBcbKuil nostiTexHiyHum
iHctutyT imeHi Iropst Cikopcbkoro», Kuis, 2021. Po3po6ka 6i0TexHO0JI0rYHUX CIIOCO6iB OLiHKY IIIEHUI 3a
MTOKa3HUKaMU SIKOCTi OiJIKiB 3€pHa Ta aAaNTUBHOCTI 10 AedilUTy BOAY € IEPCIEKTUBHUM 3aBIaHHSIM 010TEXHOJIOTi]
IIPY CYy4aCHHUX Peasiisix 3MiH KJIiMaTy Ta HApOCTAIOUMX [IUTAHHSIX 3HUKEHHS ajlepreHHOCTI/ TOKCUYHOCTI MIIeHULT].
Merto1o po60Tu € po3po6Ka 6i0TEXHOJIOTIYHUX MiAXOAiB OLIHKY MIIEeHUIi 32 TOKa3HUKaMU SIKOCTi 3allaCHUX OifKiB
3€pHa Ta NojiMopQiaMy reHiB alalTUBHOCTI 10 NOCyxu. O6'€KTOM HOCIIIKEHD € 610TEXHOJIOTIUHI MiAX0AM OLiHKU
IIIEeHUII] 32 TOKa3HUKaMMU SIKOCTi 3aracHuX OiJIKiB 3epHa Ta alaliTUBHOCTI POCJIMH 10 Nocyxu. [IpenmMeTom

IIOCJIiKEeHb € pallioHaJIbHI TapaMeTPH OL[iHKY ITIIEeHUI]i 32 TOKa3HUKaMU SIKOCTI 3aracHux 6iJIKiB 3epHa Ta



aZanTUBHOCTI 10 NOCYXU. B nucepTauiiiHiil po60Ti BCTAaHOBJIEHO, 1110 32 YMOB I'PYHTOBOI I1I0CYX! TOJIEPAHTHUMU
Oysin copTu o3umoi nmenuni Acraprta, Ogecbka 267 ta ITogossiHka, 60 Binpi3HsIMCS 30aTHICTIO aBalTyBaTUCS JO
HECIPUATIMBUAX YMOB. BUSBIIEHO, 110 36pHOBA IPOAYKTUBHICTD 32 Jil IPYHTOBOI IOCYX!Y 3aJI€KUTD Bif] pETyJIsLil
anepTypu NpoAUXiB HA abaKciasbHiil CTOPOHI JIMCTKA. BCTaHOBIIEHO, 110 HYKJIEOTUIHI IOCJIifOBHOCTI TOMOJIOTIYHUX
reniB TaWRKYZ2 3 mecTu KOHTPACTHUX COPTIB NIIEHNLi XapaKTEPU3YIOTbCS PiI3HMM piBHEM NOIIMOPPHOCTI: 7 SNP
st TaWRKY2-A1, 12 SNP i 1 incepuis gyg TaWRKY2-B1, 1 nenenis gnsa TaWRKY2-D1 3 sxux 11 npyu3BogsTh 40 3MiH B
aMiHOKMCJIOTHOMY CKJIAJi IIOJINenTuais; Ta 3 iHcepuii, 3 penenii Ta 20 SNP miig npomotopHoro periony TaWRKY2-
D1, 3 skux 3 SNP noTeHUiiHO BIVIMBAIOTh HA PETYJIATOPHI €JIEMEHTU eKcIpecii. BusBieHo QpyHKUiOHAIbHY
3aJ1eKHICTb 3MiHU piBHA ekcripecii TaWRKY?2 reHiB Big, BOGHOTO pe>XUMy BUPOILYBaHHS POCIMH. [IBa NOCYXOYYTJIMBi
copru [losiceka 90 i HaTtaznka rokasanu msugxe i cusbHe nigpuileHHs ekcrpecii TaWRKY?2 reHis y npanopuesomy
JMCTKY -y 5,0 Ta 4,1 pasiB BignosizgHo. Cepes MOCYXOTONEPAaHTHUX COPTIB uie copT OpecbKa 267 oKa3as
nigsumeny excnpecito TaWRKY?2 renis y 1,9 pasis, a y Koj10ci cepefi T0CyXOTOJIEPAHTHUX COPTIB JIALIE COPT
[TomosngnHka BUSBUB picT ekcnpecii y 1,9 pasiB. BusiBneHo Ta oxapakrepusosaHo 36 SNP, 3 iHcepuii Ta 1 nenenito B
HYKJIEOTUIHI TIOCJIiJOBHOCTi FTOMOJIOTiYHUX r'eHiB 6ioreHesy npoauxis nmenuui EPF1, EPF2 ta MUTE mwectu
KOHTPACTHUX COPTiB. [IpoTe, nuie 15 BiAMiHHOCTE! CIPUYMHSIOTh 3MiHYU B MOJIINENTUAHOMY JaH1031. [JOCIiIpKeHO,
o reHu EPF1, EPF2 ta MUTE exkcrnpecyloTbCsl Ha BUCOKOMY PiBHi Jinlle y MOJIOAUX JINCTKAX, 5IKi POPMYIOTHCSL.
Po3po6seHo 6i0TexHOIOriYHMI MifIXif, OLiHKY MIIeHuLi Ha OCHOBI MogudikoBaHoro metony ITJIP 3a
BMKOPHCTaHHSIM 9 po3po06JeHUX BifTBOpIoBaHUX cucteM JJHK-MapkepiB 1o reHiB 1ocyxo-0nocepenKoBaHOoro
TpanckpunuinHoro (paxkropy TaWRKY2-Al (PA1), TaWRKY2-B1 (PB1, PB2 Ta PB3) Ta TaWRKY2-D1 (PD1, PD2, PD3,
PD4 ta PD5) Ta 7 cuctem o renis 6iorenesy npoauxis EPF1-Al (E1A1), EPF1-B1 (E1B1 Ta E1B2), EPF1-D1 (E1D1 Ta
E1D2), EPF2-Al (E2A1) Ta MUTE-D1 (MD1). [In151 K0o>xHOI i3 cucTtem 6yJ1o nifiépaHo palioHanabHi XiMiuHiI yMOBH,
TeMIlepaTypHi Ta 4acosi pexxumu I1JIP 11 OTpUMaHHS MaKCUMaJIbHOI KiNIbKOCTI 6akaHUX NPOAYKTiB. [Toka3aHo Ha
BUOipLi COPTIB, JUKUX IIIEHULb Ta riOpUIiB, 1110 pO3POOIEHNH MiIXiT pe3yIbTaTUBHO 3aCTOCOBYBATH IJIs1
reHOTHUITyBaHHS, Nif00PY NOHOPIB 3aPOJIKOBOI I1J1a3MU [1J1s1 CXPelllyBaHb, IUCKPUMIiHALLil FeHEeTUYHOrO MaTepiaiy,
110 Ma€ NOXOIKeHHA 3 cybrenomy D nmenuni. Po3apo6sieHo 6i0TeXHOIOTiYHUN MifXif, OLiHKYA IPOTEOMHOTO CKJIay
3epHa MIIEHNUIi HA OCHOBI OHOCTYMIHYACTOi eKcTpakii 6isKiB i B3aemogonosHowunx 2DE-LC/MS ta GF-LC/MS,
110 B KOMILJIEKCi poayKyBanu Ha 20,4% Oisnbiue 6inkoBuX ineHTHdikawiil Hik 3actocyBaHHs 2DE-LC/MS.
PanjionanizoBane ¢pepMeHTaTUBHE PO3IIEIVIEHHS AudePEHLITHO-eKCIIpecoBaHuX OiJIKiB TppoMa pepMeHTaMU IIPU
2DE-LC/MS ninxoi, mo [103BonsI0 36iJbIINUTH KiNbKiCTb ineHTudikanin 3 57,6% no 74,2%. IlokazaHo, 110
OinpiicTs IUQepeHiiHO-eKCIIPEeCOBaHMX OiJIKiB 3epHA HaJjle>KaTh 10 TPYIU MeTabo iYHUX ITPOTeiHiB — 27 61JIKIB,
44%; pani rniaguau — 20 6inkiB, 33%; a HaliMeHIIle TJIIOTEHIHIB — 14 6inKiB, 23%. Haib6inpie

ajJiepreHHUX /TOKCUYHUX eMiTOIiB IPOJeMOHCTPYBaIH II0TeHiHu (14 6inkiB, 48%) i rnianunu (13 6inkis, 45%) y
NIOPIiBHSIHHI 3 HETJIIOTEHOBOIO TPYIOIO (2 6isKK, 7%). HaiiBuimnii koe@ilieHT HAKONMYEHHS aJIePreHHUX / TOKCUYHUX
6inkiB 6YB y TpaguLiiHOMy copTi YKpaiHka (48,7% BusiBjieHUX Gi/IKiB), 10 [10SICHIOETHCSI TEHETUYHOIO
HeoJHopifHicTio. Ha npoTtuBary, cydacHuil copt COTHUIIS XapaKTepusyBaBcs e 4 3 39 alepreHHUX / TOKCUYHUX
6i7kiB (10,3%) i BUPi3HABCS SIK HANOIJIbII MiAXOIAMUI TOHOP 3aPOKOBOI [1JIa3MU J1J11 HOBUX COPTIiB Xap4OBOTO
HanpsMKy. Po3pobsieHo npoLecyasnbHi cxeMy ITpOBeJeHHS OL[iHKY MIIeHUIIi 32 TOKa3HUKaMU SKOCTi OiJIKiB 3epHa Ta
aJIalITUBHOCTI 0 [IOCYXU. biOTEXHOJIOTiYHI MigX0aM POBEAEHHS OLiHKY IIIEHUIII 32 TOKa3HUKAMMU SIKOCTi Ta

aJanTUBHOCTI nepenbdavaloTs ogep>kanHs ¢pparmeHTiB JHK Ta 6inkoBux ineHTudikauii.

2. Lakhneko O.R. Development of biotechnological approaches for wheat evaluation in terms of quality and
adaptability. Thesis for the degree of Doctor of Philosophy in the field of knowledge 16 Chemical and
bioengineering in the specialty 162 Biotechnology and bioengineering. - National Technical University of Ukraine
«lIgor Sikorsky Kyiv Polytechnic Institute», Kyiv, 2021. The development of biotechnological approaches for wheat
assessment in terms of grain protein quality and adaptability to water scarcity is a promising task of modern
biotechnology in the current realities of climate change and the growing issues of reducing allergenicity /toxicity
of wheat. The purpose of the work is to develop biotechnological approaches for wheat assesment in terms of
grain storage protein quality and polymorphism of genes of drought adaptability. The object of research is
biotechnological approaches for wheat assessment in terms of grain storage protein quality and plants drought



adaptability. The subject of research is the rational parameters of biotechnological approaches of wheat
assessment in terms of grain storage protein quality and drought adaptability. It was established that under the
conditions of soil drought the varieties of winter wheat Astarta, Odeska 267 and Podolianka were tolerant. It was
found that grain productivity under the action of soil drought depends on the regulation of the aperture of the
stomata on the abaxial side of the leaf. It was found that the nucleotide sequences of homologous TaWRKY2 genes
from six contrasting wheat varieties are characterized by different levels of polymorphism: 7 SNP for TaWRKY2-Al,
12 SNP and 1 insertion for TaWRKY2-B1, 1 deletion for TaWRKY2-D1 of which 11 polypeptides; and 3 insertions, 3
deletions, and 20 SNPs for the TaWRKY2-D1 promoter region, of which 3 SNPs potentially affect regulatory
elements of expression. The functional dependence of the change in the level of expression of TaWRKY2 genes on
the water regime of plant cultivation was revealed. Two drought-resistant varieties Poliska 90 and Natalka showed
a rapid and strong increase in the expression of TaWRKY2 genes during the simulation of drought conditions in
the flag leaf. Among drought-resistant varieties, only the Odeska 267 variety showed increased expression of
TaWRKY?2 genes and only the variety Podolianka showed an increase in relative expression in the ear among
drought-resistant varieties. 36 SNPs, 3 insertions and 1 deletion in the sequences of wheat stomatal biogenesis
genes EPF1, EPF2 and MUTE from three subgenomes of six contrasting varieties were characterized. However, only
15 polymorphisms cause changes in the polypeptide chain. It has been studied that the genes EPF1, EPF2 and
MUTE are expressed at a high level only in the young leaves. The biotechnological approach for wheat evaluation
based on a modified PCR method using 9 reproducible primer systems for TaWRKY2-A1 (PAl), TaWRKY2-B1 (PBI,
PB2 and PB3) and TaWRKY2-D1 (PD1, PD2, PD5, PD4) and 7 systems to EPF1-Al (E1Al), EPF1-B1 (E1B1 and E1B2),
EPF1-D1 (E1D1 and E1D2), EPF2-Al (E2A1) and MUTE-D1 (MD1). For each of the systems, rational chemical
conditions, temperature and PCR modes for enzymatic replication were selected in order to obtain products in the
form of amplified DNA. It is shown for the samples of varieties, wild wheat and hybrids that the developed
technology can be effectively used for genotyping of varieties, for phylogenetic studies of wheat, characteristics of
germplasm donors for crossings, discrimination of genetic material derived from wheat subgenome D. The
biotechnological approach for estimatimation the proteomic composition of wheat grain based on single-stage
protein extraction and complementary 2DE-LC/MS and GF-LC/MS was developed, which in the complex
produced 20.4% more protein identifications than the use of 2DE-LC/MS. Rationalized enzymatic cleavage of
differentially expressed proteins by three enzymes in the 2DE-LC/MS approach increased the number of
identifications from 57.6% to 74.2%. The majority of differentially expressed grain proteins belong to the group of
metabolic proteins — 27, 44%; then gliadins - 20 proteins, 33%; and the least glutenins - 14 proteins, 23%. In
contrast, among allergenic /toxic proteins, glutenins with 14 proteins showed the greatest diversity, 48%; gliadins
included 13 proteins, 45%; and the non-gluten group consisted of only two proteins, 7%. The highest coefficient of
accumulation of allergenic /toxic proteins in Ukrainka (48.7% of detected proteins) was revealed, which is
explained by genetic heterogeneity. Sotnytsia was characterized by 4 of 39 allergenic/toxic proteins (10.3%). The
procedural schemes for wheat assessment of grain protein quality and drought adaptability have been developed.
Biotechnological approaches for wheat assesment in terms of quality and adaptability involve obtaining DNA
fragments and protein identifications.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
ITiZCcyMKH JOCTiI>KEHHS:

Iyo6sikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:

Comnia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:



OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Ky3bpmiHCbKUM €BreHin Bacuibosud

2. Kuzminskyi Yevgeniy Vasyliovych
KBasigikanis: g.x.u., 02.00.05
InenTudikarop ORCID ID: He 3acrocosyetscs
JonaTkoBa iHdopmais:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop, 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Moprys borzan Bonogyumuposuy

2. Morgun Bogdan Volodymyrovych
KBasmigikanis: x.6.1., 03.00.15
InenTudikarop ORCID ID: He 3acrocosyerscs
JoaparkoBa indpopmamuist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma By1acHoCTI:

Cdepa ynpassiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHHX ONOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEeHTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. PemetHak Jlrogpmuiia PacysiBHa

2. Reshetniak Liudmyla Rasulivna

KBasigikamis: k.1.1., 05.18.11

InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. Huraukos Cepriit [leTrpoBry

2. Tsygankov Sergiy Petrovych

KBasigikanis: n.r.1., 03.00.20, 05.18.12
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Topocinuyk Tetsana CepriiBHa

2. Todosiychuk Tetyana Sergiyivna
KBasigikanis: 1.1.1., 03.00.20
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. lyran Osiekciit MapTem'sHOBAY

2. Dugan Oleksiy Martemianovych

KBasijgikanis: 1.6.1., 03.00.15
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3ak1104Hi BiZOMOCTI
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

l'ankin Onekcangp IOpitoBuy

lankin Onekcanap KOpilioBruy

IOpuenko T.A.



