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Pedepar:

1. MeTor mocimkeHHs 6ys10 3'scyBaTy 0COOIMBOCTI posti TpaHcKpunuiiiHoro ¢akropa HIF-1 gk perynstopa
BHYTPILIHbOKJIITUHHUX IIPOLIECIB HA MOJIEKYJISIPHOMY PiBHI Ha IIPUKJIaZi JESIKUX FeHiB, EKCIIPECis SIKUX
[TOCUJIIOETLCA 32 YMOB TIIIOKCII, @ TaKOX JOCIiLUTA MOKJIMBI MEXaHI3MU, 10 OB'A3YIOTh TIIOKCIIO 3i 37105KiCHOIO
TpanchopMallielo KIiTHH. B X0zl JOCiI)KeHHS CUTHAJIbHUX MEPEX, 3aJIy4eHUX 10 PperyJoBaHHs excrpecii PAI-13a
YMOB TiIOKCii, rinepiHcysiHeMii Ta OKCUAATUBHOTO CTPECY, BIlepllle BUSIBJIEHO, 1[0 TPaHCKpunuiiinuit paxkrop HIF-1?
Ta eJIeMEHT Bifnosini Ha rinokcito (HRE) B mpomoTtopi PAI-1 onocepeKoByIOTb CTUMYJIALLIO €KCIIPecii I1boro reHa
He JIMIIe 32 YMOB TiNOKCii, ajie TakoX Mpu Aii iHcyminy. Takox Brepiie 6ys10 BCTAHOBJIEHO, 10 TOCUJIEHHS €KCIPECii
PAI-1 3a yMOB OKCHUJIJaTUBHOT'O CTPECY, BUKJIMKAHOTO JOABAaHHSIM IIEPEKUCY BOLHIO, ONTOCEPENKOBYETHCS
aKTuBalielo TpaHckpunuitHoro gpakropa FOXO4. Axrusatis FOXO4, y cBoto 4yepry, Npu3BOAUTS 40 3MEHIIEHHS
BMICTy TpaHCKpuILiiiHoro ¢akropa HIF-1? npu ogHOYacHOMY CTUMYJIIOBaHHI TpaHcKpunuiiHoro ¢paxkropa CREB.
HapemrTi, 6y710 Briepuie nokasaHo, mo agantopHuii npoteid Ruk /CIN85 nocuinioe excrpecito PAI-1 misxom
MoqyIoBaHH4 BMicTy HIF-1?, BrsinBao4ym Ha merpajanito nporo nporeina. Ockinbku Bifomo, mo PAI-1ta HIF-1?



BilirpaioTh poJib B PO3BUTKY OHKOJIOTIYHMX 3aXBOPIOBaHb, OYJI0 BUCJIOBJIEHO IIPUIIYIEHHS], IO TOCUJIEHHS
excnpecii Ruk /CIN85 cripusie 370sikicHOMy TpaHCOpPMyBaHHIO KJITUH in vivo Ta in vitro. [lificHo, 6ys0
BCTaHOBJIEHO, 10 ekcrnpecist Ruk /CIN85 e nocusieHoo B 3paskax paKy IpyIHoi 3a103U. Bysio Tako BCTaHOBJIEHO,
o nocunenHs ekcupecii Ruk /CIN85 cnipusie 37105KicHiit TpaHcopMaliii KJIiTHH aieHOKapLMHOMU IPyHOI 3371031
mopuan MCF-7. B nuceprauiiiziil po6oTi 6yJ10 Briepile okasaHo, 1o TpaHcKpunuiiauii pakrop USF2, mo 6epe
y4yacTb B Moy itoBaHHi HIF-1?-3aexHoi ekcripecii reHiB, MOXKe [iSITU 5K iHI6iTOp YM aKTUBATOP €KCIIPecii B
3aJIEXKHOCTI Bifl 371051KiCHOI TpaHC(OPMOBAHOCTI KJIITHH. B 1inoMy, y nucepTaliiiHiil poboTi 3alpOIIOHOBAaHO
MO[JIeJb, 1110 TTOKa3ye iHTerpyouy poJb eJEMEHTIB BiAnoBiai Ha rinokcito (HRE) B nepenavi curnany He Julie Bif
rinoxkcii, aze ¥ Bif, iHIMX CTUMYJIB, TakuX SIK iHCysiH Ta AQK, Ha npukiazi perymoBaHHs ekcrpecii PAI-1.
BcTaHoBIIEHO, 110 [1is BCiX LIMX CTUMYJIIB OIIOCEPENKOBYEThCS TpaHCKpunuitnumu ¢paxkropamu HIF-1, USF-2 Ta
CREB, 110 KOHKYPYIOTb 3a 3B'43yBaHH4 3 nocyimoBHocTAMU HRE. BogHo4ac, BUSABIIEHO HOBY POJIb OKPEMUX

KOMIIOHEHTIB TillOKCisI-3aJIEXKHUX CUTHAJIbHUX ILJISIXIB B [IPOLIEC] KAHLIEPOTE€HE3Y.

2. The aim of the study was to assess the role of transcription factor HIF-1 as a regulator of intracellular processes
at the molecular level using several genes, expression of which is enhanced by hypoxia, as well as to explore
possible mechanisms linking hypoxia with malignant transformation of cells. The study of signaling networks
involved in the regulation of PAI-1 expression by hypoxia, hyperinsulinemia and oxidative stress, revealed that
transcription factor HIF-1? and hypoxia response element (HRE) in the promoter of PAI-1 mediate expression of
this gene not only by hypoxia but also by the action of insulin. For the first time it was found that enhanced
expression of PAI-1upon oxidative stress induced by hydrogen peroxide is mediated by activation of the
transcription factor FOXO4. Activation of FOXO4, in turn, leads to the downregulation of transcription factor HIF-
1?, while stimulating transcription factor CREB. Finally, it was shown for the first time that adaptor protein

Ruk /CIN85 enhances the expression of PAI-1 by modulating HIF-1? levels, affecting the degradation of the protein.
Since it is known that PAI-1 and HIF-1? play a role in the development of cancer, it has been suggested that
enhanced expression of Ruk /CIN85 promotes malignant transformation of cells both in vivo and in vitro. Indeed, it
was found that expression of Ruk/CIN85 is enhanced in breast cancer samples. It was also found that enhanced
expression of Ruk/CIN85 promotes malignant transformation of human breast adenocarcinoma MCF-7 cells. The
thesis has shown that transcription factor USF2, involved in the modulation of HIF-1?-dependent gene expression,
may act as an inhibitor or activator depending on the malignant transformation. In general, the thesis proposes the
model showing an integral role of hypoxia response elements (HRE) in the signal transduction not only by hypoxia
but also by other stimuli, such as insulin and ROS, using PAI-1 regulation as example. It is demonstrated that action
of these stimuli is mediated via transcription factors HIF-1, USF-2 and CREB, that compete for binding with HRE.
At the same time, we found novel roles of individual components of hypoxia-dependent signaling pathways during

carcinogenesis.
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