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1. )KyBaka K.C. «JlocifzkeHHS HOBUX HEHYKJIe03UIHUX iHri6itopiB MGMT npwu askinyBasbHii XiMioTeparii
NYXJIMHHUX KJIITHH B MOJIeJIbHUX cucTeMax» — KBasidikalilina HaykoBa Ipalls Ha [paBax pykomnucy. Jlucepraris Ha
300y TTsI HAYKOBOTO CTyIEeHs AoKTopa ¢inocodii y ranysi 3Hanbs 09 Biosoris, 3a cneujanbHicTio 091 Biosoris,
IncTUTYT MOMIEKYNISIPHOI Giotorii i reHeTkr HAH Ykpainu, M. Kuis, 2024. OgHuM i3 nigxoxis y JiKyBaHHI
OHKO03axBOPIOBAHb € aJIKiJlyBajbHa XiMioTepallis, siIKa NOWKOIXYe KiIiTuHHY JHK, mo Mosxe npu3BoguTy 10
3aru6esti NyxJIMHHUX KIiTUH. OJHaK ii epeKTUBHICTb 0OMeXeHa akTuBalieto pepmenty MGMT, sxuit ycyBae
QJIKUJIbHI [TOMKOMKEHHS, 3HWKYI0YY LMTOTOKCUYHY Jil0 IIPEMNaparis i CIpyI04U XiMiope3uCTeHTHOCTI. [
[IO/I0JIaHHS LIbOTO SIBUINA 3aCTOCOBYIOThCS iHribiTopr MGMT, HaliBimomirmi 3 sikux — O6-6ensuinryanid (O6-BG) ta

1ioro noxigHi. BriM, IXHS TUTOTOKCUYHICTD i O6IYHI epeKTr 00MeXYyIOTh KJIiHiYHEe BUKOPHCTaHHS, [0 BUMarae



IIOIIYKY HOBUX CIIOJIYK. Y JOCJIIPKEHHi OyJ10 IPOTECTOBAHO HM3KY HEHYKJIEO3MIHUX iHribiTopiB MGMT,
po3pobieHux i cuHTe3oBaHux B IMBI' HAH Vkpainu. Bini6paHo 5 criomnyk, ki IeMOHCTpyBau [epCleKTHUBHI
Pe3yJbTaTU y NonepeHix TecTax. LIMTOTOKCUYHICTD NOCiAKyBany Ha KiTUHax KapuuHomu roprtadi (HEp-2), ne
iHribiTOpM NMOKa3aIM HU3bKY TOKCUYHICTh Y KOHIeHTpalii 10 MKM, 3a BUHATKOM iHri6iTopa 46, skuii 6yjo
BUKJIIOYEHO 3 MOJaJIbIINX JOCTiIkeHb. EQexkTuBHicTs iHribiTopis 41, 41B i 89 owLiHIOBaNNM METOLOM KIOHOT€HHOTO
aHasizy y Kom6iHauii 3 askisyBasbHOIO crioslyKoro N-meTusn-No-HiTpo-N-HiTpo3oryasiguHom (MNNG).
BcraHoBI€HO, 0 1 iHribiTOpy nepeBuiyoTh epekTuBHiCTh O6-BG, Ail0Th y INPUIOMY Jlianla30Hi KOHIEHTpaLil i
HiCUIIOITh UUTOTOKCUYHUI €(EKT aJIKilyBaJIbHOTO areHTa IpyU 0ro HU3bKUX 03ax. MeTonom BecrepH-6710T
aHaslizy [10Ka3aHo, 10 HOBI iHri6iTopy 3HKYIOTh piBeHb MGMT y kititnnax HEp-2 i riiiomu T98G, 3ab6e3neuyodn
ixHio uyTnuBicTh O MNNG. IHri6iTOpY AEMOHCTPYIOTh M'SIKWIA BILJIUB, 110 TPUBAE 10 24 roAuH. [1J1s1 TOCTiIKeHHs
BILJIMBY HOBUX iHTi6iTOpPIB Ha JiesiKi KJII0OYOBi KJIITMHHI IPOLIeCU BU3HA4aJIM iXHill BILJIMB Ha piBeHb ayTodarii Ta
JIETAJIbHICTD MYXJIMHHUX KJITUH JIIOAUHY B KyJIbTypil. OTpUMaHi pe3yJbTaTy Jajv 3MOTY OLiHUTY IUTOTOKCUYHICTS i
ePeKTUBHICTb JOCIJI)KYBaHUX CIIOJIYK Y MyXJIMHHUX KJIITHHAX, 110 MaloTh Pi3Hi piBHi ekcripecii rena MGMT. ¥V
IOCIIiIPKEHHI BUKOPUCTOBYBAJIM IJ1iOMHI KJIiTHHHI JiHil: T98G, sKa XapaKTepu3ylThCS BUCOKMM PiBHEM €KCIIpecii
MGMT, ta U25IMG, ska Mae MeTuboBaHu npomMotop reHa MGMT, mo nepenbayae BifcyTHicTh 6inka MGMT.
BcraHoBI€HO, 1m0 cami 110 cobi HoBi iHribiTopu (41 Ta 41B) He BIIMBAIOTh HA BUKMBAHICTh IITIOMHUX KJIITHH Ta
piBeHb ayTodarii B KiliTUHax 000X JiHii. OgHaK, 00pobKa MMM iHribiTopamu KiiTuH jiHii T98G nigsuiiye
4yTIUBICTh OCTAHHIX [0 aJIKiNyBaJbHUX CHOJYK. B TO# e yac B kinitnHax U25IMG Ttaki edexTu BincyTHi. Li nani
BKa3ylOTb HA Te, IO JOCJIiIKYBaHi CIIOJyKH MOXKYTb MaTU TepaneBTUYHMN e(PEKT Tpu KOMOIHOBaHi ajKisyBabHil
ximioTeparmii riioM, siki MaroTh BUcokui piseHb MGMT B pakoBux KJliTUHaX. B ekcriepumenTax in vivo Ha mumax ICR
KOMOiHOBaHa Teparlis 3 iHribiTopamu CIPpUYMHUIIA YIIOBIIbHEHHS POCTY IIyXJIMH, a iHOJIi — iXHIO perpecito. IHribiTop
89 3abe3neuns perpeciio 5 i3 6 nyxsnH, Toi sk 411 41B mpoeMOHCTPYBaIX MEHII BUPaKeHU! e(eKT. BecTepH-
6J10T migTBEpAUB 3HIKEHHS piBHI MGMT y nyx/nHax, 0 KOpeJoBaslo 3 perpecieio nyxavH. lle crioctepeskeHHs
BKa3ye Ha IOTeHIliliHe KJIiHiYHe 3HaYeHHs HOBUX iHTibiTOPIB AJ1s1 Tepanii MyxJuH 3 BUCOKUM piBHeM MGMT. ITo6iuHi
edeKTy, sIK-0T MOP(OJIOTiUHI 3MiHU CEJIE3iHKM Ta HEKPO3 TKAHUH, OYJIM HE3HAYHMMU [ iHribiTopa 89, mo poouts
1loro HauoGiNbL NEPCIEKTUBHUM KaHAUIATOM. AHAJIi3 MeXaHi3MiB perpecii nyx/1H BUsIBUB aKTUBAllilo Kacnasu 3,
1110 BKa3ye Ha MOXJIMBUH allONTUYHUIN MJISIX 3arubeti KiituH. OTKe, HOBI HeHyKy1eo3uHi iHrioitopu MGMT (41, 41B
i 89) npogeMoHcTpyBany 06HAIIMINBI pe3yabTaTy, MifBUILIYI04YY €(PEeKTUBHICTb aJIKiTyBaJIbHOI Tepallii Ipy1 HU3bKUX
I03ax areHTiB. lle BikpuBae HOBi NEPCIEKTUBY [J151 PO3POOKU NIE€PCOHANTI30BAHUX TEPANIEBTUYHUX CTPATETIN J1s

JIiKyBaHH$ OHKOJIOTiYHUX 3aXBOPIOBaHb.

2. Zhuvaka K.S. «The Impact of Novel Non-Nucleoside MGMT Inhibitors on Alkylating Therapy of Cancer Cells in
Model Systems» — A qualification scientific work as a manuscript. The thesis for a scientific degree of Doctor of
Philosophy by speciality 091 - Biology (09 - Biology) - Institute of Molecular Biology and Genetics NAS of Ukraine,
Kyiv, 2024. One of the approaches to cancer treatment is alkylating chemotherapy, which damages cellular DNA
and may lead to tumor cell death. However, its effectiveness is limited by the activation of the MGMT enzyme,
which repairs alkylation damage, reducing the cytotoxic effect of drugs and promoting chemoresistance. MGMT
inhibitors, the most well-known of which are O6-benzylguanine (O6-BG) and its derivatives, are used to overcome
this phenomenon. However, their cytotoxicity and side effects limit their clinical application, necessitating the
search for new compounds. This study tested a series of non-nucleoside MGMT inhibitors developed and
synthesized at the Institute of Molecular Biology and Genetics of the National Academy of Sciences of Ukraine.
Five compounds were selected that showed promising results in preliminary tests. Cytotoxicity was assessed in
laryngeal carcinoma cells (HEp-2), where the inhibitors demonstrated low toxicity at a concentration of 10 uM,
except for inhibitor 46, which was excluded from further research. The efficacy of inhibitors 41, 41B, and 89 was
evaluated using the clonogenic assay in combination with the alkylating agent N-methyl-N'-nitro-N-
nitrosoguanidine (MNNG). It was found that these inhibitors surpassed the effectiveness of O6-BG, acted over a
broader concentration range, and enhanced the cytotoxic effect of the alkylating agent at low doses. Western blot
analysis demonstrated that the new inhibitors reduced MGMT levels in HEp-2 and T98G glioma cells, increasing
their sensitivity to MNNG. The inhibitors showed a mild effect lasting up to 24 hours. To investigate the impact of



the new inhibitors on key cellular processes, their effects on autophagy levels and the lethality of human tumor
cells in culture were analyzed. The results allowed for an evaluation of the cytotoxicity and efficacy of the tested
compounds in tumor cells with varying MGMT gene expression levels. Glioma cell lines were used: T98G,
characterized by high MGMT expression, and U25IMG, which has a methylated MGMT promoter, implying an
absence of MGMT protein. It was established that the new inhibitors (41 and 41B) alone did not affect the viability
of glioma cells or autophagy levels in either cell line. However, treatment of T98G cells with these inhibitors
increased their sensitivity to alkylating agents, whereas such effects were absent in U25IMG cells. These findings
suggest that the investigated compounds may have therapeutic potential in combination alkylating chemotherapy
for gliomas with high MGMT levels in cancer cells. In in vivo experiments on ICR mice, combination therapy with
the inhibitors slowed tumor growth and, in some cases, caused tumor regression. Inhibitor 89 induced regression
in 5 out of 6 tumors, whereas 41 and 41B demonstrated less pronounced effects. Western blot confirmed a
decrease in MGMT levels in tumors, correlating with tumor regression. This observation highlights the potential
clinical relevance of the new inhibitors for treating tumors with high MGMT levels. Side effects, such as spleen
morphological changes and tissue necrosis, were minimal for inhibitor 89, making it the most promising candidate.
Analysis of the mechanisms underlying tumor regression revealed caspase-3 activation, indicating a possible
apoptotic pathway for cell death. In conclusion, the novel non-nucleoside MGMT inhibitors (41, 41B, and 89)
demonstrated encouraging results by enhancing the efficacy of alkylating therapy at low agent doses. This opens
new prospects for developing personalized therapeutic strategies for cancer treatment.
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