O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuH 061ikoBHI HOMep: 0225U003730
Jep>kaBHuUMH peecrpaniiinuii Homep: 0124U003513

Bigkpura

Dara peecrpanii: 09-08-2025

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramny: JloCiIpKeHHs HU3XiJHUX CUTHAJIbHUX IUISIXiB P53 Ta inpykuii EP ctpecy 3a aii Tiocemikap6asonis COTI-2, COTI-

NMe2 ta KP1550 y 37105KiCHUX KJIiTUHAX 3 pi3HUM (yHKI[ioHaNbHUM cTaHoM TP53
IToyaTok etamy: 05-2024
3akiHueHHs eTany: 12-2024

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: [HcTuTyT 6iosorii kyiTHn HatjonanpHoi akagemii Hayk Ykpainu
Kom €PIIOY /IIIH: 25255758

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Appeca: Bys1. [lparomaHoBa, 6y, 14 /16, M. JIbBiB, JIbBiBcbKa 061, 79005, Ykpaina
Tenedon: 380322612108

Tenedon: 380322728508

Tenedon: 380322740363

E-mail: institut@biochem.lviv.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

Hassa oprasnisanii: MiHicrepcTBo ocBiTy i Hayku Ykpainu

Kog, €IPIIOY /IIIH: 38621185

Appeca: npocriekt bepecreiicekuii, 6yz. 10, M. Kuis, 01135, Ykpaina
MignopsaxosaHicTe: KabiHeT MiHicTpiB Ykpainu

Tenedon: 380444813221

E-mail: mon@mon.gov.ua

WWW: https://mon.gov.ua/ua



Hassa oprasnisanii: [HcTuTyT 6iosorii kiiTan HanjonanpHoi akagemii Hayk Ykpainu
Koz €IPIIOY /IITH: 25255758

Appeca: ByJ1. [I]paromaHoBa, 6y1. 14 /16, M. JIbBiB, JIbBiBcbKa 06:1., 79005, Ykpaina
MignopsaxoBanicTe: HallioHanbHa akanemis Hayk YKpaiHu

Tenedon: 380322612108

Tenedon: 380322728508

Tenedon: 380322740363

E-mail: institut@biochem.lviv.ua

4. JI>kepesia Ta HanpssMu (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbLHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201380

Hampsim ¢iHaHCcyBaHHSL: 2.5 - IpOrpamiu i IpOeKTH y cpepi MixKHApOZHOrO HAYyKOBO-TEXHIYHOTO CIiBPOOITHUIITBA

Jkepesia piHaHCYBaHHS

IkepeJio diHaHCyBaHHS: 7713 - KOIITHU IePKOIOIKETY

dakTuunnii 06csr pinancyBaHHs 3a 3BiTHMIH eTam: 199.000 THC. IPH.
5. HaykoBo-TexHi4Ha podoTa

Hasga po6oTH (YKp)

[TopgsiliHa mis Ha ceunQivHi Bpa3aMBOCTI 3/108KiCHUX KIITUH HOBUMHU MOXiIHUMU TioceMikap6a3oHy

Ha3zBa po6oTH (aHTIJI)

Dual targeting of tumor-specific vulnerabilities by novel thiosemicarbazone derivatives

Pedepar (ykp)

JocnimkeHo Yaco-3aexHi 3MiHM y ekcrnpecii 6i7KiB, 3anydyeHux y EP cTpeci Ta anomnTosi, y 37108KiCHUX KJIITMHAaX paKy MpsIMOi
KUK 3 pisHUM cratycom TP53 3a il HOBIiTHIX O-N-reTepouuKiiyHMX NOXigHUX Tiocemikap6a3oHiB. [IpogeMOHCTPOBAHO, IO
6a30BUM MEXaHi3MOM [ii IMX CIOJYK € CTpeC €HJOIIa3MAaTUYHOTO PETUKYJIYMy, LIO IPOSBISETbCS 32 PAaHHbOK aKTUBALEID
dpochopunbosanoi popmu kiHazu ERK 1/2 yxxe Ha 6-y roguHy, Ta TpaHcKpumuiiiHoro ¢akrtopa elF2a - Ha 12-y roguny. Lei
MpoLieC CYNPOBOIKYBABCS Pi3KMM 3POCTAHHSM eKCIpecii 6iyka-peryssitopa KiitTuHHoOro uukiy p21Wafl /Cipl Bxe Ha 6-y ronuny
Iii ycix mociimKyBaHUX PEYOBUH, IO BKa3ye Ha 3YNMHKY KJIITHH y (asi Gl kiiTuHHOro 1ukiay. Hamu He 6yJi0 BUSIBJIEHO 3MiH Y
ekcrpecii 6inka Bax, Tozi sk He3HauHe posiienieHHs 6inka PARP-1 nposieisisocs ax Ha 24 ToguHy Jii LOCTiIKyBaHUX PEYOBUH.
Bce 1e BKasye Ha CJIabKy iHIYKILiIO alonTo3y HU3bKMMU J03aMM TioceMikap6a3oHiB y 3JI0SIKICHUX KJTMHax. 3a JOIOMOTIOI0
dayopecuenTHoi Mikpockomii 6ys0 BUSIBIEHO MacOBY BaKyoJli3allilo LIMTO30J10 KIITUH-MilleHeld 3a [ii LMX CHOJyK, Mo €
TUIIOBOIO O3HAKOIO Ie ofHiei popmu KIiTMHHOI 3arubesti — napanrto3y. Lleit mpolec BinOyBaBcsi He3aneXXHo Bif, cratycy TP53 y
JIOCJIIPKYBAaHUX KJITUHHUX JiHisX. [loganbiue 36iybplIeHHs] KOHLIEHTpALill JOCHiIKyBaHUX Tiocemikap6asoHiB 3 10 1o 25 MM
CYTTEBO 3MiHIOBaJIO iX MexaHi3m fii. [Ipu oMy criocTepirasocs: pizke 4aco-3aje>kHe 3pOCTaHHs NPOAYKIii 6iska p53, sike 6ys0
0CO06JINBO BUPAKEHUM Y 3JIOSIKICHUX KIIITMHAX 3 MyTalisIMU LIbOTO TeHy. lleil (peHOMeH CyNpOBOKyBaBCs 3HMXEHHSIM eKCIIpecii
6e3nocepenHboi mimeni p53 - 6inka p21Wafl/Cipl, Ta paHHBOIO 1105IBOIO po3uierieroi popmu 6inka PARP-1 Bxxe Ha 6-y roguHy
Iil y ximituHax 3 myTtanisimu TP53, M0 € TUIOBOIO 03HAKOIO MEPEXOAY KIITHUHU BiJj 3yMUHKY KJIITHHHOTO LMKy JO amnonrosy. lle
BKasye Ha «MepeMuKaHHs» MDK EP cTpecom i amomnro3om 3a Aii BUCOKMX 103 [OCHII)KyBaHMUX TioCeMikapOa3OHIB 3aBASKH

¢dyHKIiOHaNBHIN peakTHBallii HUMU MyTaHTHOI popmu binka p53.



Pedepar (aHr1)

Time-dependent changes in expression of proteins involved in ER stress and apoptosis in colon cancer cells with different TP53
status under the action of novel o-N-heterocyclic thiocarbazone derivatives were investigated. It was demonstrated that basic
mechanism of action of these compounds is endoplasmic reticulum stress, manifested by the early activation of the
phosphorylated form of ERK 1/2 kinase already at 6 hours and the transcription factor elF2a at 12 hours. This process was
accompanied by a sharp increase in the expression of the cell cycle regulator protein p21Wafl/Cipl already at the 6h timepoint,
indicating cell growth arrest in the G1 phase of the cell cycle. We did not detect any changes in the expression of the Bax
protein, while a slight cleavage of the PARP-1 protein was observed only at 24 hours of exposure to the studied substances. All
this indicates a weak induction of apoptosis by low doses of thiosemicarbazones in tumor cells. Fluorescence microscopy
revealed massive vacuolization of the cytosol of target cells under the action of these compounds, which is a typical sign of
another form of cell death - paraptosis. This process occurred regardless of the TP53 status in the studied cell lines. A further
increase in the concentrations of thiocarbazones from 10 to 25 uM significantly changed their mode of action. We observed a
sharp time-dependent increase in p53 protein level, which was particularly pronounced in tumor cells with TP53 mutations. This
phenomenon was accompanied by a decrease in the expression of the direct target of p53 - the p21Wafl/Cipl protein, and the
early appearance of the cleaved form of the PARP-1 protein as early as the 6h in cells with TP53 mutations, which is a typical sign
of the transition of the cell from cell cycle arrest to apoptosis. This indicates a “switch” between ER stress and apoptosis under
the action of high doses of the studied thiocarbazones due to functional reactivation of mutant form of p53 protein.

Inpgekc YIK: 577.2:616-006

Kozu temarnynux pyopux HTI: 34.15.51
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII1

Ha3sBa npoaykuii (ykp): [IpoTokou AOCHiIKeHb MeXaHi3MiB MPOTUNYXJIMHHOI aKTUBHOCTI HOBITHIX Tiocemikapb6a3oHiB
Hassa npoaykuii (anr.i): Protocols of studies on the mechanisms of antitumor activity of the novel thiosemicarbazones
OuikyBaHi pe3yJbTaTH: MeTOINYHI JOKYyMEHTU

T'any3s 3acTOCyBaHHS: €EKCIIEPUMEHTAIbHA OHKOJIOTS, (PapMaKoJIOTis

Onuc npogykuii (ykp): PesysibraTu gociifkeHs curnanpHux nuisaxis EP crpecy i anontosy (BectepH-6s10T aHasis,

daryopecreHTHA MIKPOCKOIIs) y 37I0SIKICHUX KIIITUHAX 3 PisHUM cTaTycom TP53 3a Aii HOBITHIX NOXiAHUX TioceMikapOa3oHiB

ConjiasnbHO-eKOHOMIYHa cipsimoBaHicTh HTII: TToninmeHHs SIKOCTi KUTTS Ta 3LOPOB'sSt HACEJIeHHS, €(PeKTUBHOCTI 1iarTHOCTUKH

Ta JIiKyBaHHS XBOPHUX

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Brupoeagskenns HTII: He BuposamkeHo

CTpOKH BIIPOBaA KEHHS:

Bupo6HHuK npoaykuii: IHncTuTyT 6iosorii kinitnaun HAH Ykpainu
CnoskuBavi npoaykuii: papmaneBTiyHi Komnaxii, ycranoBu MO3 Ykpainu
IlepcniekTuBHI puHKHU: YKpaiHa, €C

IIpaBa inTeseKTyas1bHOI BjacHOCTI: «Hoy-xay»

®opmu Ta ymoBH nepegaui npogykuii: [Iponax «Hoy-xay», Hapuanns nepconasny, Criinsni HIJJKP

7. Bi6sriorpagiyHuii onuc

Klishch M., Skorokhyd N., Panchuk R., Stoika R. Biochemical and cellular mechanisms of immunogenic cell death // Ukr.
Biochem. J. 2024. - Vol. 96, N 6. - P. 5-16. https:/ /doi.org /10.15407 /ubj96.06.005

8. 3BiTHa JOKyMEeHTaIis



KinbKiCTBh CTOpPiHOK B 3BiTi: 12
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs daitnis y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTi

IlepeJiik 0Ci6O-BHKOHABIIiB
[Tanuyk Poctucnas PycianoBuy (1. 6. H.)

Cxopoxin Hagist PomaniBHa (1.¢inocod)

KepiBHHK opraHisamii:
CubipHuit AHIpiYt AHnpifioBud (1. 6. H., akagemik HAH Ykpainu)
KepiBHHKH pO6GOTH:

Crotika Poctucnas CtenaHoBud (1.6.H., mpodecop, 4eH-Kop.)

KepiBHHK Bigziny peecTpanii HayKoBoi AistabpHOCTI
VYKpIHTEI

Opuenko T.A.



