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1. MexaHi3mu peryssLii eKkcrpecii reHiB MiTOXOHIpianbHUX NIPOTEiHIB y KIITUHAX IJ1iOMHU 32 YMOB NIpurHideHHs [RE]

2. Mechanisms of expression regulation of nuclear genes encoded mitochondrial proteins in U87 glioma cells under
IRE1 inhibition

Pedepar:

1. Inceprauis NpuCBsY€Ha SOCIIIKEHHIO €KCIIPECii I'eHiB, [0 KOLYIOTh JIOKAJII30BaHi y MITOXOHAPISAX KIOYOBI
€H3UMU LIMKJIy TPUKAPOOHOBUX KUCJIOT Ta (PaKTOPY, 1J0 KOHTPOJIIOIOTh IIPOLIeCH TPaHCKPUILi i TpaHcsLii y
MITOXOH/IPIsIX, @ TAKOXK PETYJIIOI0Th 6i0€HePreTUKy, npoJlidepaliio Ta anontos. Excrpecis uux reHis BU3Havanacs y
KJIITUHAX Iy1iomu JliHii U87 3a yMOB [TOBHOTO Ta 4aCTKOBOTO MPUTHIYEHHS (PYHKLiIOHAIbHOI akTUBHOCTI IREL,
OCHOBHOTO CEHCOPHO-CUTHAJIbHOTO €H3MMY CTPECY €HIOIIa3MaTUYHOrO PETUKYJIyMa, a TAKOX 32 TiIMOKCii Ta
nedinuTy rioko3u abo riayraminy. [IpoBeneHi foCaiIyKeHHs J03BOJISIIOTh 3'5ICYBaTh MOXJIUBY POJIb LIUX [E€HIB y
IIpUTHiYeHHi nposidepalii KITHH [71ioMH, 0IIOCEPEIKOBAHOMY CUTHaIbHUM eH3uMoM IREL Brniepie nokasaHo
reHo-crenudivyHy 3aJIeKHICTh eKCIIpecii JOCIiIPKEHUX SIIEePHUX I'eHiB IIPOTEiHIB MiTOXOHAPI Bif, (YHKLIOHYBaHHS

IRE1, sixuit oniocepenKoBy€e OCHOBHUY MIJIIX CTPECY €HIOIIa3MaTUYHOTO PETUKYJIYMa, Y KJIiTUHAX IJ1iOMHY, 10



CBiZJYATDb IIPO MOXJIMBUI BKJIQ[, LYX F€HIB y aHTU-TIPOJlipepaTUBHUN ePeKT, 00yMOBIeHUI IpUrHideHHsIM [REL
BussieHo, o CcTpec-3ayieskHa peryidlis UX FeHiB MOXe OII0CEPEAKOBYBATUCH SIK IPOTEIHKIHA3HOIO, TaK i
eHJI0puOOHyKIIeazHow akTuBHOCTsIMU IREL ITokazaHo, mo npurHidveHHs QpyHKLioHanbHOi akTuBHOCTI IRE]
MoaupiKye 4yTIMBICTh €KCIPecii 6iIbIIOCTI JOCTIIKEHUX FeHIB 10 YMOB TiNOKCii, JediuuTy riaoxkosu abo
rayTaminy. BusBieHo nudepeHLiiiHui xapakTep 3MiH eKCIIpecii siIepHUX TeHiB, sIKi KOLYIOTb JIOKali30BaHi y
MITOXOHIPisIX (PaKTOPU Ta €H3UMH, Y KIIITMHAX IJIiOMU 3 IpUrHiYeHO akTuBHIcTIO IRE], 1110 1epeKkoHIMBO CBITYUTD
npo QyHKIiOHA/TIbHE PENporpaMyBaHHs MiTOXOH/IPIl 3a LIUX eKCIIepUMEHTaIbHUX YMOB. OTprUMaHi pe3ybTaTi
I€MOHCTPYIOTb BaXXJIVBY POJIb SI€PHUX F€HIiB IIPOTEiHiB MITOXOHIPIN y peryJsLii npouecis npoJidepaii Ta pocTty
KJIITVH IJ1ioMM 32 yMOBU NpurHidveHHs IRE1 Ta po3mupIOIOTE YSABIEHHS PO MOJIEKYJIIPHI MEXaHI3MU BILJIMBY Ha
€KCIIPEeCilo LIUX I'eHiB rinokcii, nedinuTy raoKko3u Ta IIIyTaMiny, 1110 € BaKJIMBUMU KOMIIOHEHTaMU IIyXJIMHHOTO
pocrty. Kito4oBi c10Ba: ry1ioMa, ekcripecis resis, npurnidyenHs IRE], ctpec eHIonnasMaTuyHOro peTUKYJIyma,
IIPOTEiHM MiTOXOHPIii, perporpamyBaHHs MiTOXOHIPIiiA, TiMoKcis, fediluT I110K034, 1edilnT rIyTaminy.

2. Expression of genes encoding mitochondrial enzymes of citric acid cycle and factors which controll
mitochondrial transcription and translation and regulate bioenergetic status, proliferation and apoptosis was
studied in this work. The expression level of these genes was investigated in glioma cell line U87 with full and
partial inhibition of IRE1 functional activity, which is the main sensor enzyme of endoplasmic reticulum stress. Also
influence of hypoxia and deprivation of glutamine and glucose on genes expression is investigated to assess the
role of these genes in ERN1-mediated control of glioma cells proliferation, as well as under hypoxic condition and
deficiency of glucose or glutamine. Present study has clarified the possible role of these genes in IRE1-mediated
suppression of glioma cells proliferation. For the first time it have been shown that inhibition of IREl-mediated ER
stress signalling pathway affects the expression level of all studied nuclear genes of mitochondrial proteins in gene
specific manner and thus possibly contributes to slower glioma growth. It was found that observed changes in
genes expression was mediated by both kinase and endoribonuclease activities of IRE1. Furthermore, the blockade
of IRE1 function modifies the effects of hypoxia and glucose or glutamine deprivation on the expression levels of
almost all studied genes. Differential changes of the expression level of nuclear genes encoding mitochnodrial
enzymes and factors in glioma cells under inhibition of IRE1 clearly demonstrate the phenomenon of ER stress-
dependent functional reprogramming of mitochondria under these experimental conditions. The obtained results
strongly suggest an important role of nuclear genes of mitochondrial proteins in glioma cell proliferation with
blockade of IRE1 enzyme function and partly clarify molecular mechanisms of hypoxia and nutrient deprivation
influence on the expression level of these genes. Keywords: glioma, gene expression, IRE1 inhibition, endoplasmic
reticulum stress, mitochondrial proteins, reprogramming of mitochondria, hypoxia, glucose deprivation, glutamine
deprivation.
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