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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaJai30BaHOi BYEHOI pazu): [l 26.240.01

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HcTuTyT Gioximii im. O.B.MTanazina HanjionanbHoi Akamemii
Hayk Ykpainu

Kopg 3a €IPIIOY: 05417288
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI 0COOH: [ncTuTyT 6ioximii im. O.B.ITanazxina HanjionansHoi Akamemii
Hayk Ykpainun

Kopg 3a €IPIIOY: 05417288
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 31.23.27

Tema guceprauii:
1. Ekcnipecis reHiB nporeas y KiiTiHax riaiomu jinii U87 3a ymoB npurHideHHs IREL

2. Expression of protease genes in IRE1 knockdown U87 glioma cells.

Pedepar:

1. O6’exT: MosIeKYJISIpHI ME€XaHiI3MU €KCIPeCii reHiB IpoTeas 3a yMOB IIPUTHIYE€HHS] CEHCOPHO-CUTHAJIBHOTO €H3UMY
cTpecy eHpomnasmMaTuiHoro petukyayma IREL a Takox rinokcii, gedinuty riokos3u abo riayraminy B KIiTUHAX
riiomu JiiHii U87 B 3asexxHocTi Bin aktuBHOCTI IRE1. MeTonu: BectepH-6710T aHani3 npoTeinis, BuninenHs PHK ta
€KCTPAaKTiB [IPOTEIHIB 3 KJIiTHH, HAHOCNIEKTPOGOTOMETPUYHE BU3HaYeHH4 KisbKocTi PHK Ta ix ciekTpanbHuX
XapaKTEePUCTUK, CUHTE3 KoMIZIeMeHTapHuX JJHK 3a IornomMoroo 3BOpOTHMX TPAHCKPUIITA3, KiJIbKiCHA rojliMepasHa
JIQHIIIOTOBA Peakllisl y peaabHOMY 4aci, eJIeKTPOPOPETUIHNI aHAJI3 HyKJIeiHOBUX KUCJIOT, KYJIbTUBYBAHHS KJIITUH Ta
CTAaTUCTUYHUI aHasi3 OTPMMaHUX pe3yJibTaTiB. PoboTa npucBsueHa BUBYEHHIO €KCIIPECii reHiB IpoTeas 3a yMOB
rinokcii i ;edinuTy rioko3u abo riayraminy y KaiTMHaX riaiomu JiHii U87 3 IpUrHiveHMMU KiHa3HOIO Ta
€HI,0PUOOHYKJIEA3HOK aKTUBHOCTSIMA OCHOBHOTO CEHCOPHO-CUTHAJIBHOTO €H3UMY CTPeCy €HIOIIa3MaTUYHOTO

petukyayma IREL a Takox ix MoxxnBoi ydacTi y IRE1-3ay1e>kHOMY pPOCTi 3/7105IKiCHUX ITyXJIMH, 30Kpema riiom. byso



[IPOJEMOHCTPOBAHO, 10 3a yMOB npurHiyeHHs IRE1 piBens ekcrpecii renis USP4, CTSC, CTSK ta CTSS -
BHIDKYETBCS, TOZ] K [J15 BCiX IHIIMX [OCiIP)KeHUX reHiB IIPoTeas CIIoCTepiranaocs 36i/blIeHHs PiBHS iX eKcIpecii,
110 BKazye Ha gudepeHuiiHuii xapakrep IRE1-3anexxHoi perysuii ix ekcnpecii. BctaHoB/€HO, 10 piBeHb eKcIpecii
6i7IBINOCTI JOCIIKEHUX IeHiB crienudiyHmx 4o YOIKBITUHY MIENTUAA3 i KaTENCHUHiB, a TakoxX reHiB HTRA1i STC2 e
3aJ71e’KHUMHU Bif, rinokcii, jedinuty riayTaMily Ta IJII0KO3H i O 118 3aJIEXKHICTh iCTOTHO 3MiHIOBaIach 32 YMOB
npurHideHHd IRE1. Ockinbku BusBi€eHi 3a ymoB nnpurdideHHs IRE1 3minu B excripecii renis CTSC, CTSL, CTSS,
HTRA1 ta SCT2 y knituHax riiomu JiiHii U87 acoLioloTbes 3i 3HUKEHHSIM NpoJtidepanii [ux KIIiTUH i pocTy i3 HUX

IIyXJIMH, TO BOHA MOXYTb OyTY BUKOPUCTAHI [1JI51 IOMIYKY 6ibll €(peKTUBHUX LISXiB IPUTHIYEHHS POCTY IJ1iOM.

2. Object: Molecular mechanisms of protease genes expression in signaling enzyme IRE1 knockdown U87 glioma
cells, as well as upon hypoxia, glucose or glutamine deprivation in response to IRE1 activity. Methods: Western blot
analysis, isolation of RNA and protein extracts from cells, nanospectrophotometric determination of RNA
concentrations and spectral characteristics, complementary DNA synthesis by reverse transcriptase, real-time
quantitative polymerase chain reaction, electrophoretic nucleic acid analysis, cell culture and statistical analysis of
the results. The thesis highlights investigation of protease genes expression upon hypoxia and glucose or
glutamine deprivation in IRE1 knockdown U87 glioma cells with suppressed kinase and endoribonuclease activities
and their possible participation in IREl-dependent growth of malignant tumors, in particular glioma. It was shown
that inhibition of IRE1 signaling enzyme activity in U87 glioma cells led to suppression of USP4, CTSC, CTSK and
CTSS gene expressions, while for all other tested genes an increase of the expression level were observed,
indicating the differential character of IRE1-dependent regulation of their expression. It has been established that
the expression level of most of investigated specific for ubiquitin peptidase and cathepsin genes, as well as the
HTRA1 and STC2 genes, are dependent from hypoxia, glutamate and glucose deprivation in IREl-dependent
manner. The changes in the expression of CTSC, CTSL, CTSS, HTRA1 and SCT2 genes in U87 glioma cells upon IRE1
inhibition are associated with reduced glioma cells proliferation and tumor growth and can be used for
identification of mere efficient ways to suppression of glioma growth.
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