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Pedepar:

1. ucepranifina po6oTa CcripsiMOBaHa Ha [OCJiMIKEHHS IIUTOTOKCUYHUX BJIACTUBOCTEN HOBUX T€TEPOIUKITIYHUX
CIIOJIyK in vitro, Mopie/II0BaHHSI MexaHi3MiB ixHbOi Aii in silico Ta OLiHKY 3HaTHOCTI KIITUHHUX BaKLH,
BUTOTOBJIEHUX 3 BUKOPUCTAHHSIM LIUX CIIOJIYK, IIPOTUMISITA POCTY HOBOYTBOPEHbD Y EKCIIEPUMEHTAJIBHMX TBAPUH. 32
IaHMMU MDKHapOJHOro areHTCTBa 3 BUBYEHHS paky, y 2022 poui y CBiTi 6ys10 3aJ0KyMEHTOBAHO 6J113bKO 20 MJIH
HOBHX BUIIAJIKiB OHKOJIOTIYHUX 3aXBOPIOBaHb, 4 CMEPTHICTb BiJl Pi3HUX BUIiB PaKy CiAruysa 9,7 MiH. 3TifHo 3
IIpOrHo3amu BeecBiTHBOI opraHizallii 0OXOpoHM 30POB’s, KiJIbKiCTb HOBUX BUMNAJKIB paKy 0 2050 poKy Moxke
3pocTH Ha 77% i gocartu 35 MiH. [Tonpu po3po6Ky HOBUX T€pPANeBTUYHUX MiIXOMiB 1J1s JiKyBaHHS paKy, ixHs

eEeKTUBHICTb Ta CEJIEKTUBHICTb 3a/INLIA€THCSI 0OMeskeHO0. CaMe TOMY PO3pO6Ka HOBUX IiJIXOiB, CIIPSIMOBaHUX HA



TOYHE HaLliJIIOBAHHA MyXJIMHOCHELM(PIYHNXK BPa3InBOCTEH, € BXIMBUMU HAIIPSIMKOM Cy4acHOI (papMaKoJIorii Ta
MeIMLVHU. B pe3ynbTati BUKOHAHHS AycepTaLiliHOI poOOTH 3'51COBAaHO YMOBH €(EeKTUBHOCTI KJIITUHHUX BaKIIVH,
CTBOPEHUX 3 BUKOPUCTAHHIM HOBUX I€TEPOLMKIIIYHUX CIIO0JYK (0-N-reTepoLUKIiYHUX TioceMikap6a3oHiB), AJ1s
IpoTUii pOCTy MYXJIMH Yy JIAOOPATOPHUX MUIIEH, a TAKOX 3alIPOIIOHOBAHO MEXaHi3MU MPOTUIYXJIMHHOI IIii 0-N-
reTepoLMKIIIYHUX TioceMiKap6a30HiB Ta NOXigHUX TionipaHo[2,3-d]Tia3osly Ha OCHOBI MOJeIoBaHHS in silico Ta
IaHux in vitro. utotokcnynuit edpext COTI-NMe2, HoBoro 0-N-reTepoLUK/IiYHOro MOXiAHOro TioceMikap6a3oHy,
[IepEBUIIYBAB BilIIOBiNHI 3Ha4eHH 114 noxigHoro COTI-2 y 2-3 pasu mogo kinituH CT26 Ta maike BIOBivi — AJ1s
kitituH B16F10 nukoro tumy. JogaTKoBo 6yJ10 OLiHeHO UTOTOKCHYHI BiaacTuBocTi COTI-NMe2 mom0 KIiTUHHUX
JiHil mumavoi mesaHomu B16F10 gukoro tumy Ta i3oreHHoi yiHii BI6F10 /ADR, cTiiikoi 1o [OKCOpY6iLuHY.
PesynbTaTu 1okasanu nofibHy 4yTauBicTh 060X JiHil no aii COTI-NMe2, 10 BKasdye Ha Majy MIMOBIpHiCTb 1OT0O
B3aemogii 3 ABC-TpaHcniopTepamy, sIKi 3a6€31e4yl0Th PE3UCTEHTHICTD KIiThH JiHii BI6F10 /ADR 1o nokcopy6iuuHy.
3a 0IIOMOTr010 MOJIEKYJISIPHOTO OKIHTY Ta CUMYJISILT MOJIEKYJISIPHOI JUHAMIKK 6yJI0 CIIPOTHO30BaHO, 110 OJHUM i3
MOXUIMBUX MeXaHi3MiB nnpotunyxyanHHoi aii COTI-NMe2 e peakTuBallisi MyTaHTHOrO 6inKa p53, 30KpemMa y pasi
HasBHOCTI MicceHc-myTaii R175H. 3 iHmoro 60Ky, noxinHi tionipano[2,3-d]riasony Les-6547 ta Les-6557
IIPOJIEMOHCTPYBAJIM TIOKA3HUKY JIOKIHTY, CIIIBCTABHI 3 JliraHJaMU, 3JaTHICTb SIKUX JI0 3B'S13yBaHHS OyJia
HigTBEPIKE€HA €KCIIEPUMEHTANIBHO. ByJI0 3alIpOIIOHOBaHO MOXKJIMBUN MEXaHi3M IXHBOI [ii, SKWI [TOSICHIOE OTPUMaHi
eKCIIEpMMEHTAJIbHI Pe3ysIbTaTy, a came iHribyBaHHs npoTeinkiHazu CDK2. Ouinka BUXXMBAHOCTI TBapyH 6€3
po3BUTKy nyxsinH (BBIT) 3acBigunia, o HaiBUIMI PiBEHb BIDKABAHOCTI Ta HAVIMEHIIA 4YaCTOTA YTBOPEHHS ITyXJIUH
XapaKTepHi AJ1s1 Tpyny MUILIEH, IKUX iMyHi3yBanu kiaituHamu B16F10, nonepennbo o6po6ienumu COTI-NMe2 (500
HM) npotsrom 48 rogus. Kpim Toro, y TBapyH, BaKLJMHOBAaHUX TaKUMU KJIITUHAMMU, Y pa3i pO3BUTKY IyXJIMH ixHiil
00’'eM 6yB 3HAUYHO MEHIINM IIOPiBHSIHO 3 TUMH, SIKUM BBOJAMJIX KJIITUHMU JIiHii BI6F10 nicyig 24-ropguHHOI iHKy6alii 3
npenaparom. TpuBaia o6po6Ka KIIiTHH 1iei iHiil BifHOCHO HU3bKUMU Ho3amu npenapaty COTI-NMe2 (500 HM
IIPOTSTrOM 48 rofyH) 3yMOBJIIO€ OiJIbIll BUPa)KEHY iMyHOT€HHICTh 3arubiux Kiaitud B16F10, mopiBHSHO 3 iHIIMMU
KoMOiHallisIMU KOHIEHTpallii pernapary Ta yacy BIJIMBY. Lle ninTBeppKye BilCyTHICTb IIPSIMOTO 3B513Ky MK
LJUTOTOKCUYHICTIO IIPENapaTy Ta iMyHOT€HHICTIO 3arn6/MxX KIiTHH. Kpim TOro, BCTaHOBJIEHO, IO MiABULIEHHS
koHueHTpauii COTI-NMe2 cnipusie 3pocTaHHIO (arouUTapHOI aKTUBHOCTI KJIITUH J774.2, 0gHaK JULIE 3a
BHUKOPHUCTaHHS HU3bKUX 1103 (<10 HM), sIKi He NPOSIBIISIIOTh BUPaskeHOI LIUTOTOKCUYHO] fii. Lle 3pocTanHs
CYIIPOBOMKYBaJIOCS 301IbIIEHHSM KiJIBKOCTi aKTUBHUX (parouuTapHux KJIiTuH J774.2, sKi nicsst KyJIbTUBYBaHHS y
KOHJMLiIOHOBAaHOMY CE€pPELOBUIIL ITOIJIMHAJIY TEPMOIHAKTUBOBAHI APIKIPKOBI KIIITUHY, X04a CEPELHS KiJIbKICTh
IIOTJIMHYTUX KJIITUH OPDKIKIB Ha O4HY (arouyTyiouy KITUHY 3a/IMIIaIacs BiTHOCHO CTajon. Mu BBaKaemMo, 1o
BIUJIMB Ha NyXJIMHOCIIeLQiuHi Bpa3IMBOCTi, 30KpeMa BilHOBJI€HHS PYHKLii 6i1Kka p53 Ta peakTusallist iMyHHOI
CHACTEMHU 32 JONIOMOIO0 HOBUX IOXiJHUX TiOCEMIKap0a30oHy in vivo, a TaKO>XX aHTUIIPOJIidepaTUBHA Ta
IIpOAMNoNTUYHa Jis NoxiaHux Tionipano[2,3-d]riazony, Moxe cipusT BUOGIPKOBOMY 3HUIIEHHIO 3JI0SIKICHUX KJIITUH
i3 BiZIMOBITHUMU XapakTepuCcTUKamu. lle BigkprBae MOKIMBOCTI /17151 PO3POOKU HOBUX, OibIll €(PeKTUBHUX
cTpareriil 1inboBoi Tepamii paky. Kio4osi cioBa: Tiocemikap6a3oH, TiazoJ1, KapLMHOMA, IUTOTOKCUYHICTb,
iMyHOMOZY LS, iIMyHOT€HHa 3arubesb KIiThH, ¢parouutos, mytauii TP53, peakTuBauis p53, MOJEKYJISIPHUI JOKIHT,

MOJIEKYJISIPHA AVHAMiKa.

2. The dissertation is aimed at studying the cytotoxic properties of new heterocyclic compounds in vitro, modeling
their mechanisms of action in silico, and evaluating the ability of cellular vaccines made using these compounds to
counteract the growth of tumors in model animals. According to the International Agency for Research on Cancer,
in 2022, about 20 million new cases of cancer were documented in the world, and deaths from various types of
cancer reached 9.7 million. According to forecasts of the World Health Organization, the number of new cancer
cases by 2050 may increase by 77% and reach 35 million. Despite the development of new therapeutic approaches
for the treatment of cancer, their effectiveness and selectivity remain limited. That is why the development of new
approaches aimed at precise targeting of tumor-specific vulnerabilities is an important direction of modern
pharmacology and medicine. As a result of studies in the dissertation work, the conditions for the effectiveness of
cellular vaccines created using new heterocyclic compounds (o-N-heterocyclic thiosemicarbazones) to counteract
tumor growth in model mice were clarified, The mechanisms of antitumor action of o-N-heterocyclic



thiosemicarbazones and thiopyrano[2,3-d]thiazole derivatives are proposed based on in silico modeling and in
vitro results. The cytotoxic effect of COTI-NMe2, a new o-N-heterocyclic thiosemicarbazone derivative, exceeded
the corresponding values for the COTI-2 derivative by 2-3 times in CT26 cells and almost twice in wild-type B16F10
cells. Additionally, the cytotoxic properties of COTI-NMe2 were evaluated against wild-type and isogenic

B16F10 /ADR mouse melanoma cell lines resistant to doxorubicin. The results showed similar sensitivity of both cell
lines to COTI-NMe2, indicating that it is unlikely to interact with ABC transporters, which provide resistance of
B16F10 /ADR cells to doxorubicin. Using molecular docking and molecular dynamics simulation, it was predicted
that one of the possible mechanisms of COTI-NMe2 antitumor action is the reactivation of mutant p53 protein, in
particular in the presence of the R175H missense mutation. On the other hand, the thiopyrano[2,3-d]thiazole
derivatives Les-6547 and Les-6557 demonstrated docking scores comparable to ligands with experimentally
confirmed binding capability. A possible mechanism of their action was proposed to explain the experimental
results, namely, inhibition of CDK2 kinase. The assessment of the survival of animals without tumor growth
showed that the highest survival rate and the lowest incidence of tumor formation were observed in the group of
mice immunized with B16F10 cells pretreated with COTI-NMe2 (500 nM) for 48 hours. In addition, in animals
immunized with such cells, in case of tumor growth, their volume was significantly smaller compared to those who
received B16F10 cells after a 24-hour incubation with the drug. Prolonged treatment of B16F10 cells with relatively
low doses of COTI-NMe2 (500 nM for 48 hours) contributes to enhanced immunogenicity of dead B16F10 cells
compared to other combinations of concentration and exposure time. This confirms the absence of a direct
relationship between the cytotoxicity of the drug and the immunogenicity of the dead cells. In addition, it was
found that an increase in the concentration of COTI-NMe2 promotes the growth of phagocytic activity of J774.2
cells, but only when low doses (<10 nM) are used, which do not show a pronounced cytotoxic effect. This increase
was manifested by an increase in the number of active J774.2 phagocytic cells that, after cultivation in conditioned
medium, absorbed thermally inactivated yeast cells, although the average number of absorbed particles per
phagocytic cell remained relatively unchanged. We believe that the effect on tumor-specific vulnerabilities,
including restoration of p53 protein function and reactivation of the immune system with new thiosemicarbazone
derivatives in vivo, as well as antiproliferative and proapoptotic activity of thiopyrano[2,3-d]thiazole derivatives,
may contribute to the selective destruction of malignant cells with the appropriate characteristics. This opens up
opportunities for the development of new, more effective strategies for targeted cancer therapy. Keywords:
thiosemicarbazone, thiazole, carcinoma, cytotoxicity, immunomodulation, immunogenic cell death, phagocytosis,
p53 mutations, p53 reactivation, molecular docking, molecular dynamics.
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