O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U000196

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0122U002256

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 03-01-2024

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramy: Anasni3 KoMGiHOBaHOTO BIIJIMBY PeKOMOIHAHTHOI apriHa3u-I Ta CroJyK-aHTUMeTaGoJIiTiB Ta
MOJYJISITOPiB €HePreTUYHOr0 FTOMEOCTa3y Ha PYyXJIUBICTh, aAT€3MUBHI BJIACTUBOCTI Ta KIIOHOT€HHUI MOTEHLIia

3J105IKiCHO-TPaHC()OPMOBAHUX KIIITUH
IToyaToK eramy: 01.2023
3akiHYeHH4 eTamy: 12.2023

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB pisumyHO0i 0cO6H): IHCTHTYT Giosorii KiTiTHHY

HanjionasnpHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 25255758

Micue3HaxoaKeHHS: ByJI. [IparomaHoBa, 6yx. 14 /16, m. JIbBiB, JIbBiBCbKa 0011., 79005, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380322612108, 380322728508, 380322740363

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €IPIIOY: 02033333

Micuesnaxo,szeHHa: Bononumupceka, 54, M. Kuis, 01601, Vkpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 30442396506

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHHi 06car ¢piHaHCyBaHHS (THC. IpH.): 2231.838




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HOBUX CEJIEKTUBHUX IiIXO/iB MeTa00JIiYHOI IPOTUITYXJIMHHOI Tepalii Ha OCHOBiI PEKOMOiIHaHTHOI

apFiHaBI/I JIIOOVHU Ta MO]_Iy'JIHTOpiB KJIITUHHOTO CTpeCy

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of new selective approaches to metabolic antitumor therapy based on recombinant human arginase
and cellular stress modulators

Pedepar yKpaiHCBKOIO:

Y Bifgisi CUTHaJIBHMX ME€XaHi3MiB KIIITUHY [IPOBOJMJINCH AOCIIKEHHS, CIIPSMOBAHI Ha MOIIYK MOKJIMBUX IJISXIB
nigBUILEeHHS €(PEeKTUBHOCTI MeTabo1iyHOi Teparlii Ha OCHOBI rOJIOAyBaHHS 32 apTiHiHOM KJITHUH MyXJIVMH FOJIOBU Ta
i JI0OWHY in vitro y KoM6iHa1ii 3 MOZyIsITOpOM €HepreTUYHOro romeocTasy (3-6pommipysar (3-BrPyr)) a6o
HYKJICO3UIHUM aHTUMETA00JIiTOM ~ aHAJIOTOM [1e30KCULUTUANHY (remuuTabin (GEM)). I3 BUKoprucTaHHSIM HU3KHU
BiITIOBIHUX aHAJIITUMHUX METOIiB OYyJIO IPOAHAJIi30BAaHO METACTAaTUYHUI NOTeHIias KIIiTUH JiHil FaDu
(kapuMHOMA TJIOTKY JIIOAWHM) i SAS (KapIuHOMa SI3UKa JIOAWHN). 30Kpema, BudHaueHo IC50 nyisa 3-BrPyr ta GEM gk
332 YMOB [TIOBHOLIIHHOTO CE€pPeNOBUIIA, TaK i 3a fedilluTy apriHiny; ONTUMAaJIbHO MiliOpaHi KOHLEHTpaLllii
IOCJiI)KYBaHUX YMHHYKIB 3aCTOCOBAHO [1J1s1 OL[iHIOBAHHS XUTTE3JATHOCTI Ta IPOoJlipepaTUBHOTO [1O0TEHLiaNy
3JI05IKiCHUX KJIITVH; JOCJIIP)KEHO BIUIUB BUIIEIIEPEIUEHUX CIIOJIYK HA CUTHAJIbHI MEXaHi3MU KIIITUHY, 10
KOHTPOJIIOIOTh PYXJIUBICTb, AAT€3MBHI Ta iHBa3UBHI BJIACTUBOCTI, a caMe cUrHanbHui kackag FAK-PI3K-Akt.
[TokaszaHo, mo reMunTabil, - HyKJI€O3UIHUM aHTUMETA0OJIIT, IKUH € e(PeKTUBHUM JIIKOM [1JIs1 IeBHUX (POPM paKy
IYi Ta roJI0BM JIIOJVHY, NifBUlLye e(PEeKTUBHICTh KOMOIHOBAHO]I Tepallii Ha OCHOBI r0JIOAyBaHHS 3a apriHiHOM.
3okpema, KombiHalis ronoayBaHHs Ta GEM nmomkoaKyBasa 30aTHICTb yXJIWHHUX KJIITHUH [0 BiTHOBJIEHHS
npousidepanii micis inky6anii 3a gediuuTty apridiny BIPOLOBX [EKiJIbKOX Ai6. Briepiue rnokasaHo agguTHUBHY Oii0
iHribiropa eHepreTUYHOro MeTadosiamy 3-BrPyr Ha BuKvBaHHS Ta IpoJlipepaTUBHUI OTEHLia MyXJIMHHUX
kiaitrH FaDu i SAS Ta meperyssuiio psagy CUTHaJIBHUX IJIAXIB KIITUHY 3a HecTadvi apridiny. I1pu npomy 3-BrPyr e
BIUIMBAB CYTTEBO HA a[IN€3MBHI BJIACTMBOCTI, X04Ya y KJIITHH BifI3HAYa/IM 3HAaYHE 3MEHIIEHHS piBHSA akTuBalii FAK-
KiHa3y, ajsie He AKT-3anexxHoro uvisixy. Takum YMHOM, MOKHA PEKOMEHIyBaTU BUKOPUCTAHHS reMIUTabiHy Ta
OpOMIIIpYyBaTy SIK YNHHMKIB, 1110 IEPEIKOKAIOTh BiHOBJIEHHIO NpoJtidepallii KJIiTUH paky mui Ta rojloBU y

KoMOiHalii, yu micia gii MmetabosiyHoi Tepartii.

Pedepar aHIJIiHCBKOIO:

In the Department of Cell Signaling, research aimed at finding possible ways to increase the effectiveness of
metabolic therapy based on arginine (Arg) starvation of human head and neck squamous cell carcinomas (HNSCC)
in vitro in combination with an energy homeostasis modulator (3-bromopyruvate (3-BrPyr)) or a nucleoside
antimetabolite - analogue of deoxycytidine (gemcitabine (GEM)) have conducted. The metastatic potential of FaDu
(human pharyngeal carcinoma) and SAS (human tongue carcinoma) cell lines was analyzed using several
appropriate analytical methods. In particular, the IC50 for 3-BrPyr and GEM was determined both under the
conditions of complete medium and under Arg deficiency; optimally selected concentrations of the studied factors
used to assess the viability and proliferative potential of malignant cells; the influence of the compounds
mentioned above on cell signalling controlled motility, adhesive and invasive properties, namely the FAK-PI3K-Akt
signalling cascade, was investigated. It was shown that GEM increases the effectiveness of combination therapy
based on Arg deprivation. In particular, the combination of Arg starvation and GEM impaired the ability of tumour
cells to resume proliferation after incubation under Arg deficiency for several days. For the first time, it was shown
the additive effect of the energy metabolism inhibitor 3-BrPyr on the survival and proliferative potential of FaDu
and SAS tumor cells as well as the deregulation of several cell signalling pathways in the absence of Arg. At the
same time, 3-BrPyr did not significantly affect the adhesive properties. However, a significant decrease in the level



of activation of FAK-kinase, but not of the AKT-dependent pathway, was noted in the cells. Thus, it is possible to
recommend GEM and 3-BrPyr as factors that prevent the recovery of HNSCC proliferation in combination or after
the effect of metabolic therapy.

Inpexkc YIK: 577.2, 576.535, 616-006.04, 57.085.23:576.385 /.343+616-006
Koau TemaTHYHHUX pyﬁan: 34.15, 34.19.21, 76.29.49.07

KepiBHHKH po6OTH

Baacue IlpizBuuie Im's I10-06aThKOBI: Cracuk Oser Bonogumuposny
HaykoBuii CTymiHb: 1. 6. H.

Buene 3BaHHSA: c.i.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: HoBi BioMOCTi IPO BILIMB MOZYJISATOPA EHEPTETUIHOTO TOMEOCTasY (3-
OpOMIIIPYyBaTy) Ta HyKJIEO3MHOTO aHTUMETAOOJIITY (TeMIMTA0iHy) y KOMOiHaLlii 3 peKOMOIHAaHTHOIO apriHa3010 Ha
PYXJIUBICTb, aJiIr€31BHi BJIaCTUBOCTI, postidpepatuBHuii noteHuian i FAK /Akt /PI3K- curHasipHui mWIsix KITUH

ITyXJIMH TOJIOBY Ta LIUi JIIOAUHMU in vitro

Hazpa HTII aHrsiicbKoI0: New information on the effect of an energy homeostasis modulator (3-
bromopyruvate) and a nucleoside antimetabolite (gemcitabine) in combination with recombinant arginase on the
motility, adhesive properties, proliferative potential and FAK /Akt/PI3K signaling pathway of human head and neck
cancer cells in vitro

HTII, axy nepenba4asiocsi CTBOPHUTH:

IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:

OTpHMaHi P€3yJIbTAaTH: MeToau, TEOPii

l'asy3s 3acTocyBaHHs: [IpodeciiiHa, HayKOBa Ta TEXHIYHA [isIbHICTD
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Migsumenns epekTUBHOCTI MPOTUITYXIMHHOI TEpAIii Ha OCHOBI rOJIOlyBaHHS 32 APTiHIHOM Y
KOMOiHallii 3 HyKJI€03UHUM aHTUMETA00JIITOM reMIUTabiHOM Yepe3 IMOUKOIKEHHS 30ATHOCTI 3JI0KICHUX KIIITUH
IIO BiIHOBJIEHHS Npostieparii micis iHKy6anii BpomoBXK IeKiNbKOoX Ai6. AnAUTUBHA [is iHrib6iTopa €eHepreTUYHOTOo
MeTab0s1i3My 3 -6poMmIipyBaTy 3a HECTavi apriHiHy Ha BU)KMBAHHS Ta MPOJliepaTMBHUIM [TOTEHLias MyXJIMHHUX

xiituH FaDu i SAS Ta neperysnsuito FAK /Akt /PI3K - curHasbHOTO MIJISIXY.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 370pOB's HACENIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIIKyBaHHS XBOPUX

Brnyins HTII Ha moBKiJjs:

Bnposaaskennss HTII: He snposamxeno

ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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X. 3aKJII0YHI BiZOMOCTI

KepiBHUK IOPUAUYHOI 0COOH CubipHuii AHAPif AHIPiAOBIY
I. 6. H.
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(x.6.H., 03.00.15)
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(o.men.H., 03.00.07)
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(k. 6. H.)

[Mosnimyk Hikita BaseHTMHOBUY
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(x. 6. H., 091)
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(k. 6. H., 03.00.11)
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