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Pedepar:

1. Incepraliis npucBsAYeHa AOCHIIKEHHIO MeXaHi3MiB [Iii Mannx 1103 KApOOHOBHX HAHOYACTUHOK, a CaMe,
OJIHOCTiHHUX Kap60HOBUX HAHOTPYOOK (SWCNTS) i okcuzy rpadeny, Ha eKCIPecito KJII0YOBUX I'eHiB, SKi perysoiTh
npoJtipepaliito Ta BUKMBaHHSA KJliTUH, i MikpoPHK y Hopmansaux actpouuntax jinii NHA /TS i kiniTnHax
riio6aactomu JiHii US7TMG 14 3'sicyBaHHS POJIi CTPECY €HIOIIA3MAaTUYHOTO PETUKYJIyMa Yy MEXaHi3max ixHboi Aii.
MeToto po60TH 6yJ10 TOCTITUTY BIIJIMB MAJIMX 03 KAPOOHOBUX HAHOYACTHMHOK HA €KCITPECIIO IeHiB, M0 KOAYIOTh
IIpOTEiHM IOB'3aHi 3 Ipoliecamu npoJtidepaliii i BUKMBaHHIM KJIITUH, CTPECOM €HJ0IJIa3MaTUYHOTO PETUKYIyMa
Ta KaHLEPOreHEe30M, a TAaKOX Ha ekcrnpecito MikpoPHK, y HopManbHUX acTpouuTax jgoauniu Jidii NHA /TS ta
KJiTUHax raio6sactomu US7MG. Y xo/ii BUKOHAHHS POO60OTH OyJIM BUKOPUCTAaHHI Cy4acHi MeToau 6ioximii Ta

MOJIEKYJISIPHOI 6ioJiorii: Ky/IbTUBYBaHHS KIiTuH, BuAineHHs: PHK ta Bu3HaueHHS crieKTpasibHUX Xapakrepuctuk PHK



HaHOCIMEKTPO(POTOMETPUYHUM METOJOM, CUHTe3 KoMmIieMeHTapHux JJHK 3a 1onomoroo 3B0OpOTHOI TPaHCKPHUIILLi,
KiJIbKiCHA TOoJliMepa3Ha JIaHIIOroBa peaklisl, e1eKTpodOopeTHIHNI aHali3 HyKIeiHOBUX KUCJIOT, METOOU
6ioiHpOpMaTHKU Ta CTATUCTUYHOI OOPOOKY pe3yJbTaTiB. Brieplie rokasaHo, 10 Majli 1031 KapObOHOBUX
HAaHOYACTUHOK NopymyoTs ekcrnpecito MPHK ta MikpoPHK y HOpManbHUX acTpoLuTax, IPUIOMY €KCIIPECis FeHIB y
HOPMAaJIbHUX ACTPOLMTAX € OLIBII YyTIUBOIO [0 [ii HAHOYACTUHOK MOPIBHSIHO 3 KJIITUHAMM IJ1i06/1aCTOMH, 11O
00YMOBJIEHO PE3UCTEHTHICTb MyXJIMHHUX KJIITUH [10 [ii pi3HUX YMHHUKIB Yepe3 CUTHAJIbHI 1isaxu cTpecy EP.
[IpakTUyHe 3HaUY€HHS OTPMMAHUX PE3YJIbTATIB [10JISITa€ y BUSBJIEHH] Gi/1b1I BUCOKOI YyTJIMBOCTi HOPMaJIbHUX
aCTPOLIUTIB [TOPiBHSHO 3 KJIITUHAMMU I1i061aCTOMU [0 [1ii OAHOCTIHHUX KapOOHOBUX HAHOTPYOOK Ha piBEHb
eKcIIpecii reHiB, o0 Moske 6yTH 3acTepeXeHHIM [J1s1 iX 3aCTOCYBaHHS y MeIUKo-6iosoriunux uinsax. Kpim toro,
BCTaHOBJIEHI €(PeKTH KapOOHOBMX HAHOYACTUHOK Ha PiBE€Hb €KCIIPECii KJII0YOBUX PEryJsITOPHUX I'EHIB € MigIPYHTIM
17151 BUSIBJIEHHSI TEHETUYHUX MAapKePiB MeTab0JIiYHUX NIOPYLIEHb, IO € BKPall BKJIMBUM [1JIs1 PAHHbO]I JiarHOCTUKA
PO3BUTKY BaJl TOJIOBHOTO MO3KY, JIIKyBaHHSI SIKMX I1OB'I3aHE 3 Pi3HUMHU NIOGIYHMMU e(EeKTaMu, SKi CTaHOBJISITh
CEPHIO3HI PU3UKHU [1714 30OPOB'S Ta XKUTTS NalieHTiB. OTpUMaHi pe3yJIbTaTy JOBOASTh BKJIMBICTh BUBYEHHS
MOJIEKYJISIPHUX MEXaHi3MiB 11ii Kap6OHOBUX HAHOYACTHUHOK ITPY OLiHIi 6i06€e31eKy IXHbOr0 3aCTOCYBaHHS 151
pi3HNX GioMennYHUX 1iJel, OCKiJIbKY 32 il 0AHOCTIHHNX Kap6OHOBUX HAHOTPYOOK i oKcuay rpadeny nopymyeTbCst
€KCIIPEeCisl BAXIMBUX PETYJISITOPHUX F€HIB Y PE3yJbTaTi IEPENPOrpaMyBaHHS F€HOMY 3a y4acTi CTpecy
€HJIOIIA3MaTUYHOTrO PETUKYIyMa. BussieHi nopymenHd excnpecii MPHK i mikpoPHK, £Ki BifnoBifgaoTs 3a
peryss;iio nposidgepatii Ta BUXKMBAaHHS KIJIITHH, PO3IJISAAI0TLCS SIK MOKJIMBI MOJIEKYJISIPHI MEXaHi3MU PO3BUTKY

Pi3HOMaHITHMX NATOJIOTIYHUX CTAHIB i MOXYTb OyTH KOPUCHUMH [J1s1 OLIiHKY TOKCUYHUX BIUIMBIiB HAHOYACTUHOK.

2. The dissertation is devoted to the study of the mechanisms of action of low doses of carbon nanoparticles,
namely, single-walled carbon nanotubes (SWCNTs) and graphene oxide, on the expression of key genes that
regulate cell proliferation and survival, and miRNAs in normal astrocytes line NHA /TS and glioblastoma cells line
U87MG for elucidation of the role of endoplasmic reticulum stress in the mechanisms of their action. The aim of
the work was to investigate the effect of small doses of carbon nanoparticles on the expression of genes encoding
proteins associated with the processes of cell proliferation and survival, endoplasmic reticulum stress and
carcinogenesis, as well as on the expression of microRNAs, in normal human astrocytes of the NHA /TS line and
U87MG glioblastoma cells. In the course of the work, modern methods of biochemistry and molecular biology were
used: cell cultivation, isolation of RNA and determination of spectral characteristics of RNA by the
nanospectrophotometric method, synthesis of complementary DNA using reverse transcription, quantitative
polymerase chain reaction, electrophoretic analysis of nucleic acids, methods of bioinformatics and statistical
processing of results. It was shown for the first time that small doses of carbon nanoparticles disrupt the
expression of mRNA and miRNA in normal astrocytes, and gene expression in normal astrocytes is more sensitive
to the action of nanoparticles compared to glioblastoma cells, which is due to the resistance of tumor cells to the
action of various factors through ER stress signaling pathways. The practical significance of the obtained results
lies in the detection of a higher sensitivity of normal astrocytes compared to glioblastoma cells to the effect of
single-walled carbon nanotubes on the level of gene expression, which may be a warning for their use in medical
and biological purposes. In addition, the established effects of carbon nanoparticles on the expression level of key
regulatory genes are the basis for identifying genetic markers of metabolic disorders, which is extremely important
for early diagnosis of the development of brain defects, the treatment of which is associated with various side
effects that pose serious health risks I and the life of patients. The obtained results prove the importance of
studying the molecular mechanisms of action of carbon nanoparticles in assessing the biosafety of their use for
various biomedical purposes, since under the action of single-walled carbon nanotubes and graphene oxide, the
expression of important regulatory genes is disrupted as a result of genome reprogramming with the participation
of endoplasmic reticulum stress. Identified abnormalities in the expression of mRNA and miRNA, which are
responsible for the regulation of cell proliferation and survival, are considered as possible molecular mechanisms
for the development of various pathological conditions and may be useful for assessing the toxic effects of

nanoparticles.
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