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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHs! CUTHAJIbHAX MEXaHi3MiB iHIYKLil alonTo3y 3/104KiCHUX KJIITUH IIPY T'OJIOAYBaHH] 3a apriHiHOM Ta

PO3pobKa METO/IiB KOMOIHOBAHOI MPOTHUITYXJIMHHOI €H3NUMOTEpaIlii Ha MOZesIsX in vitro

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The study of signaling mechanisms of apoptosis induction of malignant cells during starvation for arginine and
development of combined antitumor enzymotherapy methods on in vitro models

Pedepat yKpaiHCBKOIO:

Po3po6s1eHO0 METOANYHI MiIX0M 10 KYJIbTUBYBaHHS 3JI0SIKICHUX KJIITUH Y POPMi TPUBUMIPHUX KyJIbTYp cepoifis,
IIPOBEJEHO MOPiBHSJIBHUI aHajli3 BIJIMBY IOJIOyBaHHS 32 iHAMBiNyaJlbHUMU aMiHOKMCIIOTaMU (apTiHiHOM,
JIEVIVHOM, JII3MHOM Ta METiIOHIHOM) Ha PiCT Ta KUTTE3IATHICTD 3JI0SIKiICHUX KJIITHH 332 YMOB iX KyJIbTUBYBaHHS B
IIBO- Ta TPUBMMIpPHI KyJIbTYpax, @ TAKO>XX BUKOHAHO PSJL OOCIiIPKEHb, CIIPSIMOBAHVX Ha BCTAHOBJIEHHS POJI
perymsuii KnitTuHHOro nykay Ta mTOR-onocepeaKoBaHOTO CUTHAJILHOTO NJIAXY Y BiZiIIOBii IyXJIMHHMX KJIITUH Ha
roJI0yBaHHS 3a apriHiHOM. Briepiie BCTaHOBJIEHO, IO 32 YMOB KYJIbTUBYBAaHHS Y (POPMi TPUBUMIPHUX cPepoiniB
3JI0SIKiCHi KJIITUHM € Gi/lbll PE3UCTEHTHUMU J10 Iii ediluTy apriHiHy, a TaKOX JEeHLUHY, J1i3UHYy 1 METIOHIHY, ¥
IIOPiBHSIHHI 3 IBOBUMiIpHUMU MOHOLIAPOBUMMU KyJIbTypaMy LUX KIiTHH. KIiTHY yxJIuH, IO3UTUBHI 3a P53 Ta 3
KOHCTUTYTUBHOIO aKktuBauielo PI3K-mTOR-Akt /PKB aHTHaNONTUYHOrO UIJISIXY, € PE3UCTEHTHUMU [0 FOJIOAYBaHHS
3a apriHiHOM Ta iHIIMMM HE3aMiHHMMU aMiHOKMCJIOTaMU Y MOHOIIAPOBIil KyJbTypi, i HaBnaku. [lokasaHo, 1m0
HEe3[ATHICTb MyXJIMHHUX KIITUH 3ynuHsaTucs y Gl ¢asi KIiTHHHOrO IUKJITY 32 YMOB T0JIO[lyBaHHS 33 apriHiIHOM MOXe
OyTy OfiHi€I0 3 IPUYMH iX YyTIUBOCTI A0 AediuuTy Liei aMiHOKUCIOTU. Y GifIbIIOCT BUNAKIB 115 BJIACTHBICTh
KOPeJIo€e 3 MOUKOKEHHIM 6is1ka p53. BCTaHOBJIEHO, 110 OJI0yBaHHS 32 apriHiHOM MPU3BOAUTD 0 3HAYHUX 3MiH
MOPQOJIOrii KIIITUH i crienn(iyHOro 3HMKEHHS PyXJIMBOCTI 3/I05IKiCHUX KJIiTHH, HE3aJI€JKHO Bifl PiBHA iX YyT/IMBOCTI
Io nedinuty aprininy. IIpnynHo0 1bOro GpeHoMeHY MOXYTh OYTH 3MiHU B opraHisatiii uutockeserty. [lokaszaHo, 0
3aCTOCYBaHHS aHaJIOra apriHiHy pOCJIMHHOTO NIOXO/KEHHS KaHaBaHiHy B CEpeI0BUILi 6€3 apriHiHy 44 B IIO€HAHH] 3
PEKOMOIHAHTHOIO apriHa3010 MPU3BOJIUTE 0 CEJIEKTUBHOTO 3HMKEHHS JXUTTE3NATHOCTI Ta NPOJIipepaTUBHOrO
MOTEHIiay €MiTeNiINHUX NYXJIVNHHUX KJIiTAH JIIOJUHYU Pi3HOTO OPraHHOTO MOXO/KEHHS, 1 HE3HAYHO BIIMBAE HA
BVDKMBAHHS [1ICEBI,OHOPMaJIbHUX KIIITMH. TOKCMYHA IPOTUIIYXJIMHHA [lisl KaHaBaHiHY 3aJ1e’KUTh BiJl CUHTe3Y 6iska de
novo. BctaHOBIEHO, 10 CYCIIEH3iMHI KJIITUHU JIEKeMill JII0JUHU € 0COOINBO YyTJIMBUMU 10 KOMOIHOBAHOI Teparlii
Ha OCHOBI T'OJIOAYBaHHS 3a apriHiHOM Ta KaHaBaHiHOM i TMHYThH HIJIAXOM alloOIITO3Y 3a YMOB in vitro. Takox rokasaHo,
110 iHKy0allisl B cepeoBullli 6e3 apriHiHy 3 KaHaBaHiHOM IIPU3BOAUTD He TiIbKU JI0 3YIIMHKU pOCTy cpepoinis
IIyXJIMHHUX KJITUH, 4K Y BUNIQJIKY JIMILIE FOJIONYBaHHS 3a apTiHiHOM, ajle 1 0 iX 4aCTKOBOI Je3iHTerpauii. Ik i B
MOHOUIAPOBIN KyJIbTYPi, KAHABaHIH CEJIEKTUBHO IIiJICUIIOE KACIa303aJI€KHUN allONTO3, iIHAYKOBAHU FOJIOAYBAHHIM

3a apridiHoM, y MyXJIMHHUX KJIITUHAX y TPUBUMIPHIil chepoinHiil KyabTypi.

Pedepar aHr1iliCbKOIO:

Methodical approaches to the cultivation of malignant cells in the form of 3-dimensional (3-D) spheroid cultures
was designed, a comparative analysis of the impact of starvation on individual amino acids (arginine, leucine, lysine
and methionine) on the growth and viability of tumor cells under conditions of its cultivation in 2- (2-D) and 3-
dimensional cultures as well as a number of studies aimed at establishing the role of cell cycle regulation and
mTOR-mediated signaling pathway in the response of tumor cells to starvation for arginine were executed. It has
been shown for the first time that under cultivation in the form of 3-D spheroid malignant cells are more resistant
to the action of arginine deficit as well as leucine, lysine and methionine, compared with 2-D monolayer cultures
of these cells. Tumor cells, with constitutive activation of antiapoptotic PI3K-mTOR-Akt /PKB pathway and
positive for p53, are resistant to starvation for arginine and other essential amino acids in monolayer culture, and
vice versa. It is shown that the inability of tumor cells to stop in G1 phase of the cell cycle under conditions of



starvation for arginine may be one of the reasons of their sensitivity to deficiency of this amino acid. In most cases,
this property is correlated with damage of p53. It was found that starvation for arginine leads to significant
changes in cell morphology and specific reduction in motility of tumor cells, regardless of their degree of
sensitivity to arginine deficiency. The reason for this phenomenon may be changes in the organization of the
cytoskeleton. It is shown that the use of an analogue of arginine of plant origin canavanine in medium without
arginine or in combination with recombinant arginase leads to a selective decrease in viability and proliferative
potential of epithelial human tumor cells of different organ origin, and slightly affects the survival of pseudonormal
cells. Toxic antitumor effect of canavanine depends on protein synthesis de novo. It was established that
suspension cells of human leukemias are especially sensitive to combination therapy based on starvation by
arginine and canavanine and die by apoptosis under conditions in vitro. It is also shown that incubation in medium
without arginine with canavanine leads not only to stop the growth of spheroid tumor cells, as in the case only
starvation for arginine, but also to their partial disintegration. As in monolayer culture, canavanine selectively
enhances caspase-dependent apoptosis induced by starvation for arginine in tumor cells in 3-D spheroid culture.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

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

apriHiHOM 3 BUKOPUCTaHHAM Pi3HUX KIIITUHHUX MOJEJIEN

Ha3zpa HTII aHrsiicbKoI0: New approaches to antitumor enzymotherapy based on starvation by arginine

using various cell models
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PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6iieno MeToguyHi miIxoaM 10 KyJIbTUBYBAHHS 3/I0SKICHUX KIIITUH Y GOPMI TPUBMMIpHUX
KyJIbTYp Cc(pepoiniB, MpoBeEeHO NOPIiBHAJIBHUN aHaJli3 BIJIMBY OJIOAYBAHHS 3a iHAMBiAyalbHUMHU aMiHOKUCIIOTaMU
(apriniHoMm, IEMIIMHOM, JII3MHOM Ta METIOHIHOM) Ha PIiCT Ta KUTTE3TATHICTD 3/I0SKiCHUX KJIITUH 32 YMOB ix
KyJIbTUBYBAHHS B IBO- Ta TPUBMMIPHIN KyJIbTYpax, @ TAKOX HA iX aZire3uBHi BJIaCTUBOCTI, Mirpalito Ta iHBa3uBHICTb.
[TokaszaHo, 110 3aCTOCYBaHHS aHajlora apriHiHy POCJMHHOTO MTOXOKEHHs KaHABaHiHYy B C€pelOBUIIi 6€3 apriHiHy 4u
B II0€/IHAHHI 3 PEKOMOIHAHTHOIO apriHa3010 MPU3BOIUTD A0 CEJIEKTUBHOTO 3HMKEHHS XUTTE3IATHOCTI Ta
npoJtipepaTUBHOTrO MOTEHLiay eniTeJiiHNUX NYXJINHHUX KJIITUH JIIOAWHU Pi3HOTO OPraHHOTO IOXOIKEHHS.
BcTaHOBIIEHO, 10 CYCIIeH3iMHI KIITUHY JIeKeMill JIIOAUHU € 0COOJIMBO YYTJIMBUMU [0 KOMOiHOBaHOI Teparii Ha

OCHOBI roJIoflyBaHHs 32 apriHiHOM Ta KaHABaHIHOM i TMHYTH LIJIIXOM alloNTO3y 3a YMOB in vitro.
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