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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: YepHiBeubKuii HallioHaIbHUI yHiBEpCUTET iMeHi FOpis
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 34.23.57

Tema guceprauii:

1. 3akOHOMIPHOCTI ekcrpecii reHiB aHTUOKCUAAHTHOI CUCTEMU Ta BiJIKiB-IIaNIepOHiB POCJIMH B OHTOTreHe3i Ta 3a [ii
cTpecy

2. Expression patterns of genes coding for antioxidant enzymes and chaperone proteins during plant development
and under stress.

Pedepar:

1. O6'eKT mocCiIpKeHHs: MOJIeKyJIsIpHA OpraHisallisi Ta peryJsiLis ekcrpecii cTpecoBux reHiB, iX QyHKIiOHaIbHA
cIieliiasnizalis Ta KOMIJIEMEHTAllisl 3aXMCHUX OiJIKiB y pOoCc/IMH. MeTa po60TH: 3's1ICyBaTh MOXJINBI IPUYUHU
noJ1iMOp(}i3My CTPECOBHUX I'€HiB Ta OiJIKiB Ta PO3KPUTU MOJIEKYJISIPHI ME€XaHi3MHU peryJisuii ix excrpecii Ha pisHUX
eTarax OHTOreHe3y Ta 3a [iii abioTHYHMX CTpecoBuX (HaKTOPIB (TEIJIOBUM CTPEC Ta HAarPOMAI)KEHHS iOHiB BaXKKUX
MeTaliB). MeTonu AOCiIPKEHHS: MOJIEKYJISIPHI,010T€XHOJIOTiuHI, 6i0XiMiuHi, IMyHOJIOTiUHI, riCTOXiMiuHI,
6ioiHpOpMaTHYHi, MATEMAaTUYHOI CTATUCTUKMU. JIOCIIIIPKEHO PeryJsiLilo ekcrpecii reHiB Apx, Cat ta sHsp TioTIoHy Ta
apa6igoncucy. Briepie KJ10HOBaHO Ta CUKBeHOBaHO 11 sHsp reHiB TioTioHy. Lli reHn excripecytortbcs Ha piBHi MPHK

Ta 6ijIka 32 HOpMaJIbHOI TEMIIEPATypy IIPOTSITrOM PO3BUTKY NUJKY. [lokazaHa HSF-3anexxna excripecis reHis Apx1 ta



Apx2 3a nii reninosoro crpecy. [Ipodins ekcnpecii reny Apx2 CBiUUTS, WO Lel PEPMEHT € 61JIKOM TEIJIOBOTO LIOKY
HellariepoHoBOi Npupoau. [HIyKIisS MpoMoTopa ApX2 3a Jii TeII0oBOro CTpecy € TKAaHUHO crieluiqHoIO.
[Nopymenuii 3a Aii NifBUIEeHUK KOHLEHTpalliil iOHIB Mifli OKMCHO-BiZHOBHUI 6ajiaHC y JIMCTKax apabimoncucy
3YMOBJIIOE 3DOCTaHHS eKcrpecii reHiB Apx5 Ta Apx6, Tofi SIK MifBUIIeHHS KOHLIEHTpanii Kagmito - reHiB Apxl, Apx4
Ta tApX. HokayTHi MyTaHTH 3 IOPYLIEHOIO €KCIIPeCielo i30popM KaTanasu JeMOHCTPYIOTh 1epebynoBy (PepMEHTHOI
Ta He PepMEHTHO] JJAaHOK aHTUOKCUIAHTHOI CUCTEMH, 1110 3abe3redye epeKTUBHY KOMIIEHCAllil0 BKa3aHOTO
nedexkry. [ToniMmopdiam CTpecoBUX reHiB/06i/IKiB HEOOXiTHMI 17151 3a0e3I1eYeHHs HaliHOCTI, THYYKOCTI Ta
CEJIEKTMBHOCTI aHTUCTPECOBOTO 3aXUCTY Y POCIMHHIN KJIiTUHI. Cpepa BUKOPUCTAHHS: T€HETUKA, MOJIEKYJISIPHA
6ioJtoris, diziosorist pocauH.

2. Object of the research: Molecular organization, regulation of expression and functional specialization of stress
genes and complementation of protective proteins in plants. The aim of the work: to clarify the reasons of stress
genes/proteins polymorphism and to elucidate molecular mechanisms of expression regulation during
ontogenesis and under abiotic stress treatment (increased temperature, accumulation of heavy metal ions).
Methods: molecular, biotechnological, biochemical, immunological, histochemical, bioinformatics, mathematical
statistics. Regulation of expression of Apx, Cat and sHsp genes of tobacco and Arabidopsis was investigated. For
the first time 11 sHsp genes of tobacco were cloned and sequenced. These genes are expressed at mRNA and
protein levels upon normal temperature during pollen development. A HSF-dependent expression of Apx1 and
Apx2 genes under heat stress was found. An expression pattern of the Apx2 gene indicates that this enzyme is a
non-chaperone heat shock protein. The heat-dependent induction of the Apx2 promoter is tissue-specific.
Impaired redox balance in Arabidopsis leaves caused by increased copper ion concentrations results in elevated
Apx5 and Apx6 gene expression, whereas high cadmium increases Apx1, Apx4 and tApx expression. Knock-out
mutants with impaired expression of catalase isoforms show a reorganization of their antioxidant system at
enzymatic and non-enzymatic level, which provides an effective compensation of the given defect. The
polymorphism of the stress genes/enzymes is crucial for providing the reliability, flexibility and selectivity of
stress defence system in the plant cell. Area of use: genetics, molecular biology, plant physiology.
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Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
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