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Pedepar:

1. IBaceuko 1. I. AHTMHeONIACTUYHA [1ig HOBUX ITOXiHMX Tia30J1y i Tia30J1iAMHOHY Ta iX BOZOPO3YNHHUX (POPM.-
KBanigikanjifiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jucepralist Ha 3000yTTsI HQyKOBOTO CTYII€Hs JOKTOpa
dinocodii 3a cneunianpHicTio 091 - Biosorist. - InctutyT 6iosorii knitnHu HAH Vkpainuy, JIbBiB, 2023. [JuceprauiiiHa
PpO60Ta BUCBIT/II0€ MEXaHI3MHU MOTEHIINTHOI LIUTOTOKCUYHOI [Iii HA MyXJIMHHI, HOpMaJIbHi Ta NICEBIO0-HOPMAaJIbHi
KJIITUHU CCaBLiB 28-MM HOBHUX CIIOJIYK, IIOXiHUX Tia30J1y, CHHT€30BaHUX y JIbBIBCbKOMY HalliOHaJIbHOMY
MeMYHOMY YHiBepcuTeTi imeHi Jlanuia 'anunpKoro mify KepiBHULTBOM JIOKTOPa papMaleBTUYHUX HayK,
npodecopa Pomana borganosuya Jlecnka, a TaKOK MO>KJIMBOCT] 3aCTOCYBaHHS HAaKTUBHIIINX (POPM 3 METOIO
CTBOPEHHS HOBUX €(PEKTUBHUX MOJIEKYJ 3 IPOTUNYXJIMHHOIO aKTUBHICTIO. Cepel, HOBOCMHTE30BAHUX MipUIAH-

TiazoJ1iB Oy/11 BUSIBJIEHI IOTeHLiHI iHribiTopu en3umiB PARP ((osi AI®-pr6030)-1101imepas), 3afisiHuX y



npouecax penapauii JHK. Briepiie Bu3Ha4eHo, 0 JOCJIIIKYBaHi CIIOJyKY B3a€EMOIIOTH i3 MIilIEHHIO 32 BiIMiHHUM
Biz Bimomux paHiuie iHri6itopiB PARP mexaHnizmom. Crionyka Les-6485 38’a3ye 6iunuii akTuBHUMN 1eHTp PARP1 3a
IIOTIOMOT0I0 iHTEHCUBHUX BOJHEBUX 3B’I3KiB i pi3HUx TuMis Pi B3aemogiii. Kpim Toro, mosiekysa yTBopoe ciaabKi
ByIJIellb-BOJHEBI 3B'513KM 3 Ser864 Ta He 3alimae KulleHi 3B'a3yBaHHs 6eH3aminy PARP (Gly863 i Ser904 B PARP1) i
(Gly429 i Ser470 B PARP2). Cionykuy, $Ki 32 MeXaHi3MOM [iii € iHribitopamu 6i7KiB, 3aiIHUX y IpoLecax penapatii
JHK BimirpaioTs BaXJIUBY POJib Y PO3BUTKY KOHLIENIii CHHTETUYHOI JIeTaIbHOCTI (CUTYallisl, Koau fiBa abo Oisblie
reHiB OJHOYACHO BTPavyalyy CBOIO (PYHKILI0, CIPUYUHSIOTh CMEPTh KIIITUHN), SIK MiAXO0NY [0 Teparnii paxy.
JocinKyBaHi pe40BUHY B3aEMOZIIOTH i3 MillleHHIO 3a BifMiHHUM Bif Bifomux padinie iHri6iropis PARP
mexaHizaMoM. CIIOJIyKU MIPOSIBIISIIOTh B3a€MO/IIIO i3 OHOHUTKOBOIO MoJiekysoo [JHK, 3matHi no dayopecueHii ta
HaKOIWYYIOTbCS B KJIITHUHI 1067113y s1pa. OcKinbKku iHribitopu PARP € BaXXIMBUMU Y PO3BUTKY KOHLIENIIii
CHHTETUYHOI JIETAJIbHOCTI, B HALIOMY JOCJIiI>KeHi 6ys10 BUKOpUCTaHO iHribitopu MGMT Ta BRCA1 n1s1 6/10KyBaHHS
KOMIIEHCAaTOPHUX MexaHi3MiB penapauii JHK i BuUBYeHH MOTEHLINHOI XIMIYHOI CUHTETUYHOI JIETAJIbHOCTI CIIOJIYKU
Les-6485 Ta Les-5303 Ta yux inribitTopis. Criosyka Les-6485 YMHUTL CTaTUCTUYHO AOCTOBIPHY CUHEPIeTUYHY Jil0 y
KoMmbiHaii 3 inrioitropom MGMT. JlocainskeHHs: TOKCUYHOCTI in vivo migTBepauny, mo Les-6485 He YMHUTD
ToKCHYHOI fii Ha opraniam mume ninii C57BL /6. JocnigkeHHsS MexaHi3MiB fii noxinHi TionipaHo-riazony 3
Ha(TOXiHOHOBMM (PparMeHTOM I10KA3aJI0 IXHIO 34ATHICTb B3aeMomisaTu i3 JHK esekTpoctaTudyHo Ta,/abo 3a TUIIOM
iHTepKasLii. MOKHA BiMITUATY, IO CIIOJYKU LbOTO PSAY HE MIPOSBIISLIIN CEJIEKTUBHOI il BITHOCHO IyXJIMHHUX
niniit. Jinme xaitray nidii HCT-116 p53-/- 6ysu, B cepeqHbOMY, y 2 pa3u CTilikiumu 1o aii cnosyk 1, 4 ta 10
NOPIBHSHO i3 KiTnHaMmu aukoro tTuny HCT-116wt. [lis moxigHUX 1bOTo psy Ha MyXJIMHHI KJIITUHY 6yJla CXOXKOIO i3
Ii€lo IOKCOpyO6iLKHYy, aje, iX TUTOTOKCUYHUI BIIJIMB HA HOPMaJIbHI Ta [1ICEBL,0-HOPMAaJIbHi KJIiTHHHI JIiHii 6YB 3HaYHO
MeHIUM. JJocifKeHHsI TOKCUYHOCT] in vivo HallaKTUMBHIIIOro noxigHoro 10 y 1o3i 20 Mr/Kr [10Kasajlo, o CIoJIyKa
10 He cnpaBiise TOKCMYHOI Aii Ha opranism mumeit ninii C57BL /6. BuknaneHi y qucepTauii gaHi
€KCIIEPUMEHTAJIbHUX IOCIITKEHb € 3HAYyIIUMU IJ151 PO3yMiHHS MEXaHi3MiB BIUIUBY Tia30J1iB HA HOPMaJIbHi Ta
IIyXJIMHHI KJIITUHY CCaBLiB, T4, IOKa3yIOTh MOXKJIMBOCTI iX [10a/IbIIOTO 3aCTOCYBAHHS 3 METOI0 CTBOPEHHS

eq)eKTI/IBHI/IX MOJIEKYJI 3 ITPOTUITYXJIMHHOIO aKTUBHICTIO.

2. Ivasechko I. I. Antineoplastic action of new thiazole and thiazolidinone derivatives and their water-soluble forms.
- Qualifying scientific work on the rights of the manuscript. Dissertation for the Doctor of Philosophy degree in
specialty 091 - Biology. - Institute of Cell Biology of the National Academy of Sciences of Ukraine, Lviv, 2023. The
dissertation highlights the mechanisms of potential cytotoxic action on tumor, normal and pseudo-normal
mammalian cells of 28 new compounds, derivatives of pyridine-thiazoles and thiopyrano-thiazoles with a
naphthoquinone fragment, as well as possibility of further application of most active forms in order to create an
effective molecules with antitumor activity. Compounds were synthesized in Lviv National Medical University by
research team led by Roman Lesyk, PhD, DSc, Professor. Among the newly synthesized compounds of pyridine-
thiazole derivatives, inhibitors of poly (ADP-ribose) polymerases (PARP), involved in DNA repair processes, were
found. The investigated compounds interact with the target by a different, from previously known PARP inhibitors,
mechanism. The compound Les-6485 binds the lateral active site of PARP1 through intense hydrogen bonds and
various types of Pi interactions. In addition, the molecule forms weak carbon-hydrogen bonds with Ser864 and
does not occupy the benzamide binding pocket of PARP (Gly863 and Ser904 in PARP1) and (Gly429 and Ser470 in
PARP2). Compounds that act as inhibitors of proteins involved in DNA repair processes play an important role in
the development of the concept of synthetic lethality (a situation where two or more genes simultaneously lose
their function, causing cell death) as an approach to cancer therapy. Investigated compounds interact with the
target by a different, from previously known PARP inhibitors, mechanism. Compounds interact with the single-
stranded DNA molecule, are capable of fluorescence, and accumulate in the cell around the nucleus. As PARP
inhibitors are important in the development of the concept of synthetic lethality, MGMT and BRCAL1 inhibitors
were used in our study to block compensatory mechanisms of DNA repair and study the potential chemical
synthetic lethality of the Les-6485 and Les-5303 and these inhibitors. It is important to note that Les-6485 shows a
synergistic effect in combination with an MGMT inhibitor. Studies of toxicity in vivo confirmed that it does not
have a toxic effect on the body of mice of the C57BL /6 line. The study of the mechanisms of action of the



thiopyrano-thiazoles with a naphthoquinone fragment showed their ability to interact with DNA electrostatically
and/or by the type of intercalation. It can be noted that, in general, these compounds did not show a selective
effect against tumor lines. Only HCT-116 p53-/- cells were, on average, 2 times more resistant to compounds 1, 4,
and 10 compared to wild-type HCT-116wt cells. The effect of thiopyrano-thiazoles on tumor cells was similar to the
effect of doxorubicin, however, their cytotoxic effect on normal and pseudo-normal cell lines was significantly
lower. Study of the toxicity of the most active derivative 10 in vivo at a dose of 20 mg/kg did not cause a toxic
effect on the body of mice of the C57BL /6 line. The data of experimental studies is significant for understanding
the mechanisms of the effect of thiazoles on normal and tumor cells of mammals, and show possibilities of their
further application in order to create effective molecules with antitumor activity.
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