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Jep>kaBHUH peecTpaniliHUI HOMeP: 0113U000141

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 10-03-2017

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramy: 3'scyBaHHS CUTHAJIbHIX MEXaHI3MIB peryJsiiii KJIiTHHHOTO LUUKIIY Ta CUHTe3Y 6ijKa Y MyXJINHHUX

KJIITVH [IPU TrOJIOLYBaHHI 32 apriHiHOM
IToyaTok eramy: 01.2014
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTYT GiosoTii KIiTHHY
HAH Ykpainu

Kopg 3a €IPIIOY: 25255758

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: [Ipesuzia HalioHanbHOI akagemii HayK YKpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 0322 612163, 0322 6121 08

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk
Kopg, 3a €IPIIOY: 02033333

Micue3HaxoaKeHHS: By/1. Bosogumupcenka, 54, m. Kuis, Kuis, 01601, Ykpaina

dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: (044) 234-32-43

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

HallpHM Q)iHchyBaHHﬂ: 2.1 - GyHgaMeHTasbHI JOCTiI>KEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamHoi kiacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

GakTuunMit 06csar ¢piHaHCyBaHHS (THC. TPH.): 763.21




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHsT MOJIEKYJISIPHUX MEXaHi3MiB BiITIOBiNi 3JI04KiCHUX KJIITMH Ha [il0 €H3MMOTEpAaIlii Ha OCHOBI

roJIofyBaHHA 3a apriHiHOM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The study of molecular mechanisms in response of tumor cells to the action of enzymotherapy based on starvation

for arginine

Pedepar yKpaiHCBKOIO:

Y Biggisi NpOBOOUINCE NOCIIKEHHS 3 METOIO 3'CyBaHHS BIUIMBY I'OJIOAYBAaHHS 3a apTiHIHOM Ha PEryJsLilo
KJIITUHHOTO LIMKJIY B KJIITUHAX, 11O BiPi3HSIOTHCA 3a PiBHEM YyTJIMBOCTI 40 AediuuTy Liei amiHOKMCIIOTY in vitro.
BusiBnieHo, 110 IpU KyJIbTUBYBaHHI KJIITUH PaKky TOBCTOro KulKiBHUKa ymoauHu HCT-116 ta HT29 y 6e3apriHiHoBoMy
cepenoBuli BindyBaeTbcs nedocdopuiioBanns 6inka Rb, 1mo npu3BoguTh [0 3yNIUHKY POXOIPKEHHS KIITUH i3 Gl y
S-dazy KJIITHHHOrO LUKJIYy. MeTooM IIPOTOYHOI LUTOMETPii BCTAaHOBJIEHO, 110 BTpaTa 34aTHOCTI YXJIMHHUX KJIITHH
3ynuHATbCS Y Pazi G1/GO MITOTUYHOTrO LMKy MOXKE OYTH OJHI€I0 3 IPUYMH iX NiIBUAILIEHOI YyTIUBOCTI 4O
nedinuty aprininy B cepenosui. [JocminkeHno posbs MAPK curaaspHOTO MIJISAXY Y BiAOBILi MyXJIMHHUX KJIITUH Ha
roJIoflyBaHH 3a apriHiHoM. B kiiTuHax riiobsacromu monunu jiHii U251IMG 3a yMOB roJjioffyBaHHSI 32 apriHiHOM,
BiZOyBaeThCs aKTUBALLisl CTPEC-aKTMBOBAaHUX MpoTeinkinaz (ASK1, SAPK /INK, p38 MAPK) Ta neakrusaris
npomnpoJti¢peparuBHoi ERK 1/2 kxinasu. B knitunax HCT-116 tTa HT29, 3a ym0B nediunty aprininy, BUsBAIu
aktuBanio gsox MAPK - ERK1/2 ta p38 /MAPK. He BusiBjieHO 4iTKOI KOpeJsLii MK 4yT/IMBiCTIO KIIITUH IO
nedinuTy aprininy ta suHamikoro akrusauii MAPK. Hamu Brieplie BCTaHOBJIEHO 110 TOJIOIyBaHHS eMiTesinHIX
MyXJIMHHUX KJIITUH 32 apriHiHOM iHIYKy€ eKCNPECil0 MapKepiB CTPeCY €HII0MNIa3MaTUYHOro peTukyaymy (EP) Takux
gk GRP78, GRP94, CHOP ta EDEM Ta aktuBauito curianpHux muisxis IRE12-XBP1s ta ATF6. [Jediunt aprininy
iHIyKye ekcrpecito reHis curnanbHoro misixy GCN2 /elF2? /ATF4, mo npu3BoAUTb 10 3yIIMHKY 3arajlbHoi
TpaHcauii. [1py pomy BinOyBaeTbCs iHAYKLisL €KCIIPECii FeHiB OB'SI3aHUX i3 CUHTE30M Ta TPAHCIIOPTOM
aMiHOKHUCJIOT B KIiTHHY - ASNS Ta CAT-1. BJI0OKyBaHHS TpaHCJIAL|i TAKOXK BiIOYBAa€ThCS 3a PaXyHOK iHaKTHBaLlii
mTORCI curnanpHOrO mxXy B KiaituHax HCT-116 Ta U251 ane He y uyTsinBoi fo pnediuuty aprininy aixii HT29.
OTrxe, nediuut aprifiny B cepefoBulli iHAyKye MeTaboJIiYHUI CTPeC, 1110 IPU3BOAUTH [0 IOPYIIEHb PeryJsLii
KJIITUHHOTO LIUKJIy Ta CUHTE3Y 0ifKa y NyXJIMHHUX KITUH. He3gaTHicTh 40 akTUBalii NyXJIMHHUMU KIIITUHAMU

aZlanTUBHOI BiATIOBiZli MOXe 6YTH OCHOBHUM MEXaHi3MOM MiIBUILIEHOI YyTIUBOCTI PsiAy MyXJIMHHUX KJITHUH 10

nedinuTy apridigy.

Pedepar aHIJ1iiCBKOIO:

The study of the impact of arginine starvation on cell cycle regulation in cells with different sensitivity to
deficiency of this amino acid was conducted in our department. It was revealed that arginine lacking led to
dephosphorylation of protein Rb in human colon cancer NBT-116 and HT29 cells with an arrest in G1-S transition
of the cell cycle. The use of flow cytometry allowed showing the loss of ability to arrest of tumor cells in GO / Gl
phase of cell cycle may be one from the reason for their increased sensitivity to arginine deficiency in the medium.
The role of MAPK signaling in tumor cell response on arginine deficiency was investigated. Human glioblastoma
cell lines U25IMG under arginine starvation displayed the activation of stress-activated protein kinase (ASK1, SAPK
/ INK, p38 MAPK) and deactivation of pro-proliferative ERK 1/2 kinase. HCT-116 and HT29cells under such
conditions were characterized by the activation of two MAPK - ERK1 / 2 and p38 / MAPK. No distinct correlation
was found between the sensitivity of cells to arginine deficiency and dynamics of MAPK activation. We have shown
for the first time that as response on arginine starvation epithelial tumor cells induced the expression of markers
of endoplasmic reticulum stress (ER) such as GRP78, GRP94, CHOP and EDEM and activated the signaling
pathways IRE1?-XBP1s and ATF6. Arginine deficiency induces gene expression of the signaling pathway GCN2 /



elF2? / ATF4, which leads to a total stop of translation. Blocking translation also occurs due to inactivation of
mTORCI signaling pathway in cells HCT-116 and U251 but not in HT29 cell line, which is sensitive to arginine
deficiency. Consequently, arginine deprivation induces metabolic stress leading to abnormality of the cell cycle
regulation and protein synthesis in tumor cells. Inability of tumor cells to activate the adaptive response can be a
major mechanism of hypersensitivity of certain tumor cells to arginine deficiency.

Impexc YIK: 577.113;577.123;547.963.3, 577.214:582.282.23:576.311.34

Koau TemaTuyHHUX pyOpHK: 31.23.29
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HoBi minxoau 10 MpOTUIyXJIMHHOI EH3MMOTEPAITii HA OCHOBI TOJIO/yBaHHS 32

apriniHoOM; NPOTUNYXJINHHI IIpenaparu.

Ha3zpa HTII aHrsiiicbKo010: New approaches to antitumor enzymotherapy based on starvation by arginine;

anticancer drugs.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCYBAHHS: [IOCTIi)KEHHS Ta PO3POOKHU B rajry3i IPUPOJHUYMX HAyK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Buepiue nokasano, wo nediunT aprididy iHAyKye CTPEC eHIOMIa3MaTUYHOTO PETUKYITYMY Y
MIyXJIMHHUX KJITUHAX JIIOIWHY COJIIIHOrO TUIly. KOHTpOJIb IMHAMIKM Ta PiBHA TPAHCIIALIL B €MITENINHUX YXJIMHHUAX
KJIITUHAX, SIKi TOJIONYIOTh 32 apriHiHOM BifgoyBaeThbcs 3a yuyacTi mMTORCI- ta GCN2 /elF2?-3a71eXXHUX CUTHAJIbHUX
IsIXiB. BcTaHoBII€HO, 1110 BTpaTa 34aTHOCTI MYXJIMHHUX KIIITHUH 3ynUHIThCA Y $asdi G1 /GO KIiTHHHOrO LUK 32
yMOB JepiuTy aprininy Moxe 6yTH OJIHi€l0 3 IPUYMH iXHbOI MiJBUILEHO] YyTIUBOCTI A0 AediuuTy iei
aMiHOKMCJIOTA Y MOHOLIAPOBIN KYJILTYPI. Y TOM 3Ke Yac 4YiTKOI KopeJAaLii MK 4yTJIMBICTIO €MiTENIINHUX NYXINHHUX
KJIITMH Pi3HOTO OPTaHHOTO TIOXOKEHHS 1o nedinuTy aprininy ta suHamikoo aktusanii MAPK He BusBiIeHO.
[TokaszaHo, o perynsuis TpaHcsLii 3a yuacti mMTORCI- Ta GCN2 /elF2?- 3a1e>KHUX CUTHATIbHUX IJISIXIB IIPU
BiZICYTHOCTI apriHiHy BU3Hayae BiAMIHHOCTI y PiBHI 4yTJIMBOCTI IO HECTAYi apriHiHy MK JOCIIKYBaHUMU JIiHIIMU

KJIITUH PaKy TOBCTOIO KULIKIBHUKA JIIOAVHU.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: He Bu3Ha4eHi
3aKiHYeHHs eTamy:
Crno>KuBavi NPOAYKILii: MesuuHi 3aknany
IlepcrieKTHBHI PUHKH: VkpaiHa Ta r106a1bH1i PUHOK
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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