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JaTa peectpauii: 22-06-2021
Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlaxneko Osibra PomaHiBHa

2. Lakhneko Olha Romanivna

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bupg, pucepranii: nokrop dinocodii

IITudp HayKOBOi CHENiaIbHOCTI: 162

Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: XimiuHa Ta GioitkeHepis. BioTexHosorii Ta 6ioiHkeHepis
Tanysp / rajysi 3HaHb:

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH

JlaTa 3axHCTYy: 18-06-2021

CrneniaJbHICTh 3a OCBITOIO: ExosioriuHa 6i0TE€XHOJIOTis Ta 6ioeHepreTrka

Micue pOﬁOTPl 3,qo6yBaqa: HanjionanbHu# TeXHIYHUN YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

inctutyt imeHi Irops CikopceKoro”

Kog 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [lepemoru, 6ya. 37, M. Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HayKu YKpaiHu
Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
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:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu
InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepeuteT Ykpainm "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocrekt [lepemory, 6yx. 37, M. Kuis, 03056, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu
InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOPHK: 62.13.27, 62.99

Tema gucepranii:
1. Po3po6Ka 6i0TexHOIOTIYHUX MiAXO0/iB OLIiHKY MIIEeHUI]i 32 TOKa3HUKAMU SIKOCTi Ta aJallTUBHOCTI

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

Pedepar:

1. JJaxneko O.P. Po3po6ka 6i0Te€XHOJIOTYHMX MiAXO0AiB OL[iHKY MIIEHNULi 33 IIOKa3HUKAMU SIKOCTI Ta aJalTUBHOCTI.
Juceprauis Ha 3100yTTs CTyIeHs foKTopa ¢inocodii B ranysi 3HaHb 16 XimiyHa Ta 6i0iH)KeHepis 3a creljianbHICTIO
162 BioTexHosorii Ta 6ioiHXeHepis. - HauioHanpHMI TeXHIYHUH yHiBepcUTeT YKpainu «KuiBCbKUI NOJiTeXHIYHUN
inctutyT imeHi Iropst Cikopcbkoro», Kuis, 2021. Po3po6ka 6i0Te€XHOJIOTiYHMX CIIOCO0iIB OLiHKYM MIIEHULI 3a
[IOKa3HUKaMU SIKOCTi OiJIKiB 3epHa Ta alallTUBHOCTI 10 AediluTy BOAU € MepCIeKTUBHUM 3aBIaHHSM 06i0TE€XHOJIOTI
IIPY Cy4aCHUX peaisix 3MiH KJIiMaTy Ta HApOCTAIOUMX IUTAHHSIX 3HUKEHHS ajlepreHHOCTi/ TOKCUYHOCTI NIIEeHULI].

MerTo10 po60TH € po3poOKa 6iOTEXHOJIOTIYHUX MiAXOAiB OLIIHKM MIIEeHUIi 32 TOKa3HUKaMU SIKOCTi 3allaCHUX OifKiB



3epHa Ta nojaiMopdismy reHiB ajanTUBHOCTI 10 ocyxu. O6'€KTOM HOCHIIKEHb € 610TeXHOJIOTIUHI MiIX0IY OLiHKU
IIIEHUII] 32 TOKa3HMKaMMU SIKOCTi 3aracHuX OiJIKiB 3epHa Ta alaliTUBHOCTI POCJIMH J0 Nocyxu. [IpenmeTom
IIOCJIiIKeHb € pallioHaJIbHI TapaMeTpH OIL[iHKY IMIIeHUII] 32 TOKa3HMKAMU SIKOCTi 3aracHuX OiJIKiB 3epHa Ta
aJanTUBHOCTI 10 IOCYyXu. B nuceprauiiiHiil po60Ti BCTaHOBJIEHO, L0 32 YMOB I'PYHTOBOI TOCYXU TOJIEPAaHTHUMU
Oysin copTu o3umoi nmenuni Acraprta, Ogecbka 267 ta ITogossiHka, 60 Binpi3HIMCS 30aTHICTIO aHANTyBaTUCS JO
HECIPUATIUBUAX YMOB. BUABIIE€HO, 110 3¢pHOBA IPOAYKTUBHICTS 32 Jiil 'PYHTOBOI IOCYX!Y 3aJI€KUTD Bif] pETyJIsLil
anepTypu NpoAUXiB Ha abaKciasbHiil CTOPOHI JIUCTKA. BCTaHOBIIEHO, 1110 HYKJIEOTUHI IOCJIiJOBHOCTI TOMOJIOTIYHUX
reniB TaWRKY2 3 mecTu KOHTPACTHUX COPTIB NIIEHNULi XapaKTEPU3YIOTbCS PI3HUM piBHEM NOIIMOPPHOCTI: 7 SNP
oy TaWRKY2-A1, 12 SNP i 1 incepuis ang TaWRKY2-B1, 1 neneunis gna TaWRKY2-D1 3 axux 11 npu3BonsTh 00 3MiH B
aMiHOKMCJIOTHOMY CKJIJIi TOJINenTuais; Ta 3 iHcepuii, 3 pesnenii Ta 20 SNP niis npomotopHoro periony TaWRKY2-
D1, 3 skux 3 SNP noTeHUiliHO BIVIMBAIOTh HA PETYJISATOPHI €JIEMEHTU eKcIpecii. BusBieHo QpyHKLiOHATbHY
3aJ1eXHICTb 3MiHM piBHA ekcripecii TaWRKY?2 reHis Big, BOGHOTO peXXUMy BUPOLTYBaHHSA POCIVH. [IBa IOCYXOYyTJIMBI
copru [lomiceka 90 i HaTtanka nmokasanu msuaxe i cunbHe nigpuiieHHs ekcrpecii TaWRKY?2 reHis y npanopuesBomy
JcTKy -y 5,0 Ta 4,1 pasis BianosigHo. Cepejl IOCYXOTONIEPAHTHUX COPTIB Jmie copt Opecebka 267 okasas
nigsumeny excnpecito TaWRKY2 renis y 1,9 pasis, a y Koj10Ci cepe[i T0CyXOTOJIEPAHTHUX COPTIB JIALIE COPT
[TopmosngHKa BUSIBUB picT ekcnpecii y 1,9 pasiB. BusiBneHo Ta oxapakrepusosaHo 36 SNP, 3 incepuii Ta 1 nenenito B
HYKJIEOTUIHI! TIOCJIiJOBHOCTi FOMOJIOTIYHUX r'eHiB 6ioreHesy npoauxis nexnuni EPF1, EPF2 ta MUTE mwectu
KOHTPACTHUX COPTiB. [TpoTe, nuie 15 BiAMiHHOCTE! CIPUYUHSIOTh 3MIHYU B MOJINENTUAHOMY JaH103i. JJoCIiIpKeHo,
wo renn EPF1, EPF2 ta MUTE ekcnipecyloTbCsl HA BUCOKOMY PiBHi JIIIe y MOJIOJUX JINCTKAX, SIKi (POPMYIOTHCSL.
Po3pob6seHo 6i0TexHOIOriYHMH MifXif, OLiHKY MIIeHuLi Ha 0ocHOBI MogudikoBaHoro metony ITJIP 3a
BUKOPHUCTaHHIM 9 po3pobieHux BiTBOpioBaHux cucteMm JJHK-MapkepiB o reHiB 10Ccyxo-0nocepeiKoBaHOro
TpaHcKpunuiiHoro pakropy TaWRKY2-Al (PAl), TaWRKY2-B1 (PB1, PB2 ta PB3) Ta TaWRKY2-D1 (PD1, PD2, PD3,
PD4 ta PD5) Ta 7 cuctem o rexis 6iorenesy npoauxis EPF1-Al (E1A1), EPF1-B1 (E1B1 Ta E1B2), EPF1-D1 (E1D1 Ta
E1D2), EPF2-Al (E2A1) Ta MUTE-D1 (MD1). [In151 Ko>xHOI i3 cucTtem 6yJio nifibpaHo palioHanbHi XiMiuHi yMOBH,
TeMIIEpaTypHi Ta yacosi pexxumu I1JIP 1 oTprMaHHSI MAaKCUMAaJIbHOI KiJIbKOCTi 6a)kaHUX NMPOAyKTiB. [IokaszaHo Ha
BUOIPLi COPTIB, AUKUX MIIE€HNLb TA TiOPUAIB, 10 PO3POOIEHUH MiAXi] pe3yIbTaTUBHO 3aCTOCOBYBATH IS
reHOTHUITyBaHHS, MifO0PY LOHOPIB 3aPOJIKOBOI I1J1a3MU [1JIsI CXpelllyBaHb, IUCKPUMIHALLil FTeHeTUYHOro MaTepiaiy,
110 Ma€ NOXOKeHH] 3 cybreHomy D nmenuni. Pozapo6seHo 6i0TexHOIOrYHUH NifXif, OLiHKA TPOTEOMHOTO CKJIAy
3€pHa MIIEHULi Ha OCHOBI OJJHOCTYIIHYACTOI €KCTpaKLii 6isKiB i B3aemogonosHioo4nx 2DE-LC/MS ta GF-LC/MS,
110 B KOMILIEKCi mponyKyBanu Ha 20,4% 6isnbiue 6ikoBuX ineHTrdikaniit Hbk 3actocyBanHsg 2DE-LC/MS.
PanioHanizoBaHe pepMeHTaTUBHE po3lieryieHHs nudepeHliitHO-eKCIIPecoBaHuX OiJIKiB TpboMa pepMeHTaMu ITpU
2DE-LC/MS nipxoi, mo [103BonI0 36i7bIINUTH KiNbKiCTh ineHTudikanin 3 57,6% no 74,2%. ITokazaHo, 1m0
OinbwicTh qudepeHLiHO-eKCITPeCOBaHUX OiJIKiB 3€pHA HAJIeXaTh 10 IPyNy MeTaboIiYHUX MTPOTeiHiB — 27 GiJKiB,
44%; pani rniaguay — 20 6inkiB, 33%; a HaliMeHIIe TJII0TeHIHIB — 14 6inKiB, 23%. Haiib6inpuie

aJiepreHHUX /TOKCUYHUX eMiTOIiB IIPOJeMOHCTPYBaJIH IoTeHiHu (14 6inkiB, 48%) i rinianunu (13 6inkis, 45%) y
MIOPiBHSIHHI 3 HETJIIOTEHOBOIO IPYIOIO (2 61Ky, 7%). HaniBnmui Koe@illieHT HaKONIMYEHHS aJlepreHHUX / TOKCUYHUX
6inKiB OyB y TpaguLiiHOMY cOpTi YKpaiHKa (48,7% BUSIBJI€HUX OiJIKiB), 10 TIOSICHIOETbCS TEHETUYHOIO
HeoJHopifHicTio. Ha npoTtuBary, cydacHuil copt COTHUIIS XapaKTepusyBaBcs e 4 3 39 anepreHHuX / TOKCUYHUX
6inkiB (10,3%) i BUPi3HABCS SIK HANOIIbII MiAXOIAMUI TOHOP 3aPOKOBOI [1J1a3MU J1J11 HOBUX COPTIiB Xap4OBOTO
HanpsMKy. Po3pobiieHo npouecyasnbHi cxeMy TPOBeIeHHs OL[iHKY MIIeHUIIi 32 TOKa3HUKaMU SKOCTi OiJIKiB 3epHa Ta
aJlalITUBHOCTI 0 MIOCYXU. biOTeXHOJIOTiYHI X011 NPOBEAEHHS OLHKY MIIEHUIIi 32 TOKa3HUKAaMMU SIKOCTi Ta

aJanTUBHOCTI nepenbdavaloTs ogep>kanHs pparmeHTiB JHK Ta 6inkoBux ineHTudikaiii.

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
arapid 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-Al (PA1), 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>kaBHu# peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZCcyMKH JOCTiI>KEeHHS:

Iy6sikaii:



HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAaHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBazkeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. KysbMiHCbKUi1 €BreHin BacunboBuy

2. Kuzminskyi Yevgeniy Vasyliovych

KBasigikamis: 02.00.05

Inmentudikarop ORCHID ID: He zactocosyetbcs
JonaTkoBa iHdopmarisi:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Moprys borgan Bonogyumuposuy

2. Morgun Bogdan Volodymyrovych

KBasigikamis: 03.00.15

Inentudikarop ORCHID ID: He sacrocosyerbes
JoparkoBa indpopmamuist:

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

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpassiHHS:

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Pemetnax JliiogMmuia PacysiBHa

2. Reshetniak Liudmyla Rasulivna

KBasigikamis: 05.18.11
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CeKTOop HayKH: He 3aCTOCOBYETHCS
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