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Pedepar:

1. IuTEpeC 10 BUKOPUCTAHHS aJIbTEPHATUBHUX JKepeJl €Heprii 3pocTae, OCKUIBKY, Ha BiIMiHY Bifl TpagULIiMHNX
BUIiB €HePrii, BOHU € BiIHOB/IIOBAHUMU i eKoJI0TiYHO 6e3neyHumMu. [IIBunkopocsi nepesa Tonoi i Bepou € LiiHHUMU
€HEPreTUYHUMU POCJIMHAMUY, aJpKe iX 6ioMaca MMPOKO BUKOPHUCTOBYETHCS J1s1 BUPOOHUIITBA 6i0NanuBa y BUTJISA]
nesieT Ta 6PUKETIB, @ TAKOX Y iHIIMX rajay3sx IPOMUCIOBOCTI. [IpoTe B cyyacHUX yMOBaxX I7106aIbHUX 3MiH KJIiMaTYy,
11006 LOCSIITH BUCOKOI IIPOAYKTUBHOCTI 6i0MacK TOIOJIb i BEPO, BasKJIMBUM aCIIeKTOM € BUOIp CTiMKUX 10 abiOTUYHUX
CTpECiB KJIOHIB IUX J€PEeBHUX POCJIUH. JlOCTiI>)KeHHs], CIIPSIMOBaHi Ha BUBYEHHS CTiIKOCTi KJIOHIB TOIOJIb i BEPO 10
abiOTUYHUX CTPECiB, JO3BOJISITh YHUKHYTH 3HAYHUX BTpPAT 6ioMacH, a 1ie, B CBOIO YePTy, CIPUSITUME OTPHUMAHHIO

cTabisIbHOI IPOAYKTUBHOCTI 6ioMacu [Jis1 BUpOOHUIITBA 6ionanuBa. [JycepTaliio NpUCBSIYEeHO BUPILIEHHIO BAXKJIMBUX



3aBJjaHb —— HAYKOBOMY OOI'PYHTYBAaHHIO Ta BUKOPUCTAHHIO Oi0TEXHOJIOTIYHUX MiXO0iB 1[040 BUBYEHHS CTIMKOCTI
KJIOHIB TOIOJIb i BEpO [0 Aii MoCyxy Ta 3aCOJIeHHS, 10 CKJIalaeThCsl 3 BUBUYEHHS Aii BogHOro Aedinuty in vivo Ta
3aCOJIEHHS XJIOPUIOM HATPil0 B YMOBAaX KyJIbTYPH in vitro, BUOOPOM IIPOTOKOJIy BBEJIEHHSI B KyJIbTYPY in vitro,
perenepatii, MiKpOKJIOHAJIbHOIO PO3MHOXKEHHS, BU3HAYE€HHA BMICTY BiJIBHOTO IPOJIIHY Ta PiBHA €KCIPECii AedKux
reHiB 3aJIy4eHMX Y BifIIOBib HA [Iil0 IIUX CTPECIB, a TAKOX MiI60pOM HANOINBII CTIMKUX [0 ITOCYXU Ta 3aCOJIEHHS
IIPOYKTUBHUX KJIOHIB 1O LIMX BUJIIiB CTPECIB /J1s [10AAJbLIIOr0 BUPOOHUIITBA 6ionanuBa. Y po60Ti BUKOPUCTAHO TaKi
METOJIY AOCJiIpKEHD: 6i0TE€XHOJIOTIUHI (BBEIEHHS B KyJIbTYPY in Vitro, HOCiIP)KeHHSI yMOB MiKPOKJIOHaJIbHOTO
PO3MHOJKEHHS, PEreHepallii Ta COJIECTIIKOCTI POC/INH); MOP(OMETPUYHI (OLiHKA iHTEHCUBHOCTI POCTY Ta PO3BUTKY
POCTHH 3a Aii cTpecoBux (HakTOpiB B yMOBax in vivo Ta in vitro); peHosoriyHi criocTepekeHHs 32 pO3KPUBAHHSIM
OpPYHBOK TOIIOJIb Ta Bep0; 6ioXiMiuHi (METOM CIIEKTPOMETPIi 1151 BU3HAYEHHS PiBHS BMICTY BiJIbHOTO IIPOJIiHY);
MOJIEKyJIsIpHO-6iosoriuHi (Meton, [TJIP, 3okpema I1JIP B peanbHOMY 4aci [1j1s1 BU3HAUY€HHS aKTUBHOCTI reHiB — AQUA1
(renu cuHTe3y 6inKiB akBaropuHiB) Ta DREB68 (renu cunresy 6ikiB DREB - Dehydration responsive element
binding), siKi 3anisHi y CTIMKOCTi 10 a6iOTUYHUX CTpeciB); Qi3uKO-XiMiuHi (BUTOTOBJIEHHS I1eJIeT i3 6iomacu
IIBUJIKOPOCJIMX IEPEB Ta KAJIOPUMETPUYHE BU3HAUEHHS IX €eHEPreTUYHUX II0OKa3HUKIB); CTATUCTUYHI (IporpaMu Ajist
06pO06JIEHHS [IEPBUHHUX €KCIIEPMMEHTAJILHUX JAHUX i OLIHKY JOCTOBIPHOCTI Oflep>KaHuX pe3ybTartiB). HaykoBa
HOBM3HA OTPMMAaHUX PE3YyJIbTATIB MOJIAra€e y BUBUEHHI BIJIMBY 3aCOJIEHHS Ta [IOCYXU Ha Pi3Hi KJIOHYU MBUAKOPOCINX
IlepeB TONOJIb i Bepb NepeBakHO YKPaiHChKOI cesekliii, a came ynepiue: - 31iliCHeHO BBe[leHHs B KyJIbTypYy in vitro,
nifibpaHo IPOTOKOJI pereHepallii Ta ONTUMaNbHAN CKIIA[, )KUBUJIBHUX CEPEOBUIL AJ1s1 TOJAJIbIIOTO KyJIbTUBYBAaHHS
Ta MiKPOKJIOHAJIbHOTO PO3MHOKEHHS BUCOKOIIPOJYKTUBHUX KJIOHIB TonoJib ‘HoBoGepiHChKa-3' Ta
‘BosocucTonlifiHa), sIKi € IiHHMMU 17151 BUPOOHUIITBA 6ioMacu [1jis1 6ioeHepreTUYHOI rajysi; - JOCIiIPKeHO POCTOBI
IlapaMeTpy, BMICT BiJIbHOTO [IPOJIiHY Ta BU3HauYeHO PiBHi ekcrnpecii reHiB (AQUAlIra DREB68) y kjl0HIB TONOJIb i BEPO
nepeBaXXHO YKPaiHChKOI ceslekuii 3a fii BogHoro nediunty; - npoaHanizoBaHO (PEHOJIOTII0 PO3KPUBAHHS GPYHbOK
IIBUJIKOPOCJIMX JIEPEB TOIOJIb i BEpO B yMOBaX BiIKPUTOrO Ta 3aKPUTOTO I'PYHTY, @ TAKOX 3a Aii BOLHOro AediuuTy; -
IOCJIIPKEHO BILJIUB 3aCOJIEHHS [TOKMBHOTO CEPENIOBUIIA XJIOPULOM HATPilO B KYJIBTYPI in vitro Ha pOCTOBi
napameTpu, ¢iziosoriYyHM CTaH Ta BMICT BiJIbLHOTO IIPOJIiHY Y KJIOHIB TOIIOJIb Ta BEpOU; - pO3pO0OJIEHO CIIOCIO AJ1s
NOKpalleHHs Ppi3sNYHMX BIACTUBOCTEN MeJIET i3 JepeBUHY OCHMKHU 3BUYAIHOI Ta KJIOHY Tonodi ‘CTpinononioHa’ 3a
IIOIIOMOTOI0 TOJABaHHS BOGHOTO PO34YMHY [JIILIEPUHY II€pe] NeIeTyBaHHAM. [IpakTu4He 3Ha4€HHS OTPUMAaHUX
pe3ysbTaTiB. BipoBayKeHHs OTPUMaHUX Pe3yJbTaTiB Ta 3aCTOCYBAHHSI 610TEXHOJIOTIYHUX MiTXOMiB, TAKUX SIK
BBEJICHHS B KyJIbTYPY in vitro, pereHepatlii, MikpOKJIOHaJIbHOTO PO3MHOXXEHHS Ta BUTOTOBJIEHHS TBEPAOTO
6ionanusa (ieseT), JO3BOJIUTh OLEP>KyBaTH CTabiIbHY IPOAYKTUBHICTh 6iomacy AJisi 1oTped BifHOBIIOBAHOI
€HepreTyKY, 33 Pi3HUX BIJIMBIB a6i0TUYHUX CTPECOBUX (PAKTOPIB, B TOMY YMCJIi 1 0OyMOBJIEHUX I7100a7IbHUMU
3MiHamu KiimaTty. 3aBJIsIKM BUKOPUCTAHHIO METOLY MIKpPOKJIOHAJIbHOTO PO3MHOKEHHS MOXHA OTPMMATH 32
KOPOTKUI TEPMIiH BEJIMKY KUJIbKICTb LIBUJKOPOC/IUX AEPEB, CTEPUIIbHI T€HOTHUIIN, [TOL0JIaTH T1E€PIO, CIIOKOK POCIIVH
i IpOBOAUTY PO3MHOKEHHS B KOHTPOJIbOBAHUX YMOBaX IPOTArOM pOKY. BupolyBaHHs gepeBHOI 6iomacu Ta
BMPOOHULITBO TBEPAOrO 6ionanusa (IeJeT) LONOMOXKE 3HUBUTYU BUKOPUCTAHHS Ta 3aJIEXKHICTD Bifl TpaAULiiHUX
IKepeJl eHeprii, o CIpUITAME MOKPALIEHHIO IK EKOHOMIYHOI, TaK i €KOJIOri4HOI cuTyalii B Kpaini. OTprumaHi
PEe3yJbTAaTU JOCHIIKEHb TAKOK MOXKYTb ITPELICTABISTY iHTEpEC AJ1s1 HaBYaJIbHUX Ta HAYKOBUX 3aKJIa/liB, 30KpeEMa i,

yac BUKJIaJaHHs 6ioTexHosorii, 6ioximii, ¢iziosorii Ta reHeTUKYU POCNH.

2. Dissertation for obtaining the scientific degree of Doctor of Philosophy in the specialty 091 Biology and
Biochemistry (09 "Biology") - Institute of Cell Biology and Genetic Engineering of the National Academy of
Sciences of Ukraine, Kyiv, 2024. The interest in the use of alternative energy sources is increasing, unlike
traditional energy sources, since they are renewable and environmentally friendly. Fast-growing poplar and willow
trees are valuable energy plants, as their biomass is widely used for the production of biofuels in the form of pellets
and briquettes, as well as in other industries. However, in the current conditions of global climate change, in order
to achieve high biomass productivity of poplars and willows, an important aspect is the selection of clones of these
woody plants resistant to abiotic stresses. Studies targeting examination of the resistance of poplar and willow
clones to abiotic stresses will allow avoiding significant biomass losses, which in turn will promote the stable
biomass productivity necessary for biofuel production. The dissertation is devoted to the solution of important



tasks - scientific substantiation and the application of biotechnological approaches for the studies of the
resistance of poplar and willow clones to the effects of drought and salinity, which consists of the study of the
effect of water deficit in vivo and salinity with sodium chloride in vitro, selection a protocol for in vitro culture
introduction, regeneration, and micropropagation, determination of free proline content and levels of genes
expression involved in the response to these stresses, as well as selection of the most to drought and salinity
resistant productive clones for further biofuel production. The following research methods were implemented:
biotechnological (introduction into in vitro culture, micropropagation, regeneration, and salt tolerance studies);
morphometric (assessment of plant growth and development under stress factors in vivo and in vitro); bud burst
phenological observations for poplar and willow; biochemical (spectrometry for the free proline determination);
molecular biological (PCR method, in particular real-time PCR for determination of the activity of genes AQUA1
(aquaporin protein synthesis genes) and DREB68 (DREB - Dehydration responsive element binding protein
synthesis genes) which are involved in the resistance to abiotic stresses); physicochemical (pellet production from
fast-growing tree biomass, calorimetric determination of energetic characteristics); statistical (data processing
and result reliability assessment using specific programs). The scientific novelty of the results obtained is to study
the effect of salinity and drought on different clones of fast-growing poplar and willow trees, mainly of Ukrainian
selection, namely for the first time: - were introduced into in vitro culture, a regeneration protocol and optimal
composition of culture media were selected for further cultivation and micropropagation of high-yield poplar
clones ‘Novoberlinska-3’ and ‘Volosystoplidna’, which are valuable for the production of biomass for bioenergy; -
the growth parameters, free proline content, and gene expression levels (AQUA1 and DREB68) in poplar and willow
clones mainly of Ukrainian selection were investigated under water deficit conditions; - the bud burst phenology
in fast-growing poplar and willow trees was analyzed in open and closed ground, as well as under water deficit
conditions; - the effect of sodium chloride salinization of the culture medium on growth parameters, physiological
state, and free proline content in poplar and willow clones was investigated; - the method was developed to
improve the physical properties of pellets made from aspen wood and poplar clone ‘Strilopodibna’ by adding an
aqueous solution of glycerin before pelletizing. Practical significance of the results. The implementation of the
obtained results and the use of biotechnological approaches, such as in vitro culture, regeneration,
micropropagation and production of solid biofuels (pellets), will allow obtaining stable biomass productivity for
renewable energy needs, under various effects of abiotic stress factors, including those caused by global climate
change. By employing micropropagation, it is possible to obtain a large number of fast-growing trees, sterile
genotypes in a short time, overcome the dormant period of plants and carry out reproduction under controlled
conditions throughout the year. The cultivation of woody biomass and the production of solid biofuels (pellets) will
help reduce the use of and dependence on traditional energy sources, which will improve both the economic and
environmental situation in the country. The obtained research results may also be of interest to educational and
scientific institutions, in particular when teaching biotechnology, biochemistry, plant physiology and genetics.
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