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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 34.15.51, 34.19.21

Tema gucepranii:
1. BB roJIogyBaHHS 34 apFiHiHOM Ha )KI/ITTGB,HHTHiCTI) NyXJIMHHUX KJIITUH JIIOOVHU 3a YMOB MOHOIIAPOBOT'O Ta
cdepoinHoro pocty

2. Influence of arginine starvation on human cancer cell viability under monolayer and spheroid growth conditions

Pedepar:

1. O6'eKT BOCIIPKEHHS: BiJIOBib NYXJIMHHUX KJIITHUH JIIOAUHY Ha NePiluT aMiHOKUCIIOTY apriHiHy B cepefoBUllj B
YMOBax in vitro. Meta po60TH: IOPIiBHATU BIJIUB rOJIOAYBAHHSI 32 apTiHiHOM Ha 3JI04KiCHi KJIiTUHU JIIOAUHM 32 YMOB
iX MOHOIIAPOBOTO Ta CPEPOiHOrO POCTY, & TAKOXK JOCHIAUTA NPOTUMYXJIMHHI BIACTUBOCTI HOBOTO KOMOiHALii1HOrO
METOJy Ha OCHOBI 3aCTOCYBaHHSI KaHaBaHiHy, IPUPOJHOTO aHaylora apriHiny, i aprinasu, pepMeHTy po3LierneHHs
apridiHy, B yMoBax in vitro. Metoau fOCiiKeHHs: KJIIITUHHO-610JI0Ti4Hi, MOJIEKYJISIPHI, 6i0XiMiuHi, MaTeMaTUYHOI
CTaTUCTUKU. BcTaHOBIIEHO, IO TPO(inb eKcrpecii reHiB MeTabo1i3My apriHiHy He BIUIMBA€ HA PiB€Hb YyTJINBOCTI
MyXJIMHHYX KJITUH 0 TOJIONYBaHHS 3a Li€10 aMiHOKUCI0TOM0. [TokazaHo, o B KyJIbTYPi KJIITUH YCi AOCTiIKyBaHi
IIyXJIMHHI JiHii € aykcoTpodamu 3a apriHiHoM. BcTaHOBJIEHO, 1110 IPUYMHOIO 3aruberti 0 CbKUX eNiTeNinHNX
3JI05IKiICHMX KJIITVMH 32 YMOB T'OJIOZYBaHHS 3a apriHiHOM € IHAYKLig Kacla3o3aJleskHOoro anonTto3y. [IpoananizoBaHo
PiBE€Hb YyTJIMBOCTI JIIOJCHKUX 3JI0SIKICHUX KJIITUH 10 Ae(dilnTy apriHiHy B TPMBAMIPHIN KyJIbTYpPi Ta IOKa3aHo, W0

cepoiny NyxJIMHHUX KJIITHH OiIbIll PE3UCTEHTHI O rOJIOyBaHHS 32 apriHiHOM, Y TIOPiBHSIHHI 3 MOHOIIAPOBOIO



KyJIbTYpOI0. Briepie rmokasaHo, 10 32 yMOB MOHOIIAPOBOTO Ta CPEPOigHOTO POCTY 3aCTOCYBAaHHS HU3bKUX 103
KaHaBaHiHY B [10€JHaHHI 3 GepMEHTOM pO3IIeIJIeHHS apriHiHy, apriHa3olo, € 6ibIll TOKCUYHUM 100 JII0JChKUX
IIyXJIMHHUX KJITUH, y IOPiBHSHHI 3 IICEBIOHOPMAJILHUMU KJIITUHAMU. Briepiie npogeMOHCTPOBAaHO
[IEPCINEKTUBHICTb 3aCTOCYBaHHS KOMOiHAlil apriHasyu Ta KaHaBaHiHY [JIs1 NiABUILEHHS PaliovyTIMBOCTI NyXJIMHHUX

KJIITUH moarHU. Chepr BUKOPUCTAHHS: KJIiTUHHA 6i0J10Tisl, MOJIEKYJIsipHA 6i0J10Tisl, pafiosnoris.

2. Object of the research: human cancer cell response to amino acid arginine depletion in vitro. The aim of the
work: to compare the effect of arginine starvation on human malignant cells under monolayer and spheroid
culture conditions and to investigate the anti-cancer properties of the novel combinational approach based on the
co-application of arginine natural analogue canavanine and arginine-degrading enzyme arginase in vitro. Methods:
approaches of cellular and molecular biology, biochemical, mathematical statistics. It was shown that arginine
metabolic gene expression profile did not influence the level of sensitivity of cancer cells to arginine deprivation. It
was revealed that all tested human cancer cell lines were auxotrophic for arginine. It was established that the
reason of tumor cell death upon arginine starvation resided in caspase-dependent apoptosis induction. The
analysis of human malignant cell sensitivity to arginine depletion in three-dimensional culture revealed that tumor
spheroids were more resistant to arginine starvation, in comparison with appropriate monolayers. It was shown
for the first time that both in monolayer and spheroid cultures low doses of canavanine applied in combination
with arginine-degrading enzyme, arginase, were more toxic for human cancer cells, when compared with
pseudonormal ones. We are first to show the radiosensitizing potential of the combination of arginase and
canavanine. Area of use: cellular biology, molecular biology, radiology.
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