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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

Pedepat yKpaiHCBKOIO:

3a nifcymKaMy BUKOHAHOI JOCIIiIHUIBKOI poOOTH 6YJI0 OTPUMAHO KJIITUHU [J1IOMU JIIOJMHMU i3 HOKJAyHOM reHa
apriHiHocyKuuHaTcuHTeTasu (ASS). [TokasaHo, 110 iHrioyBaHHS eKcrpecii reHa ASS KopeJloe 3i 3pOCTaHHIM
METACTAaTUYHOTO MTOTEHLIaNy SOCIIIKYBaHUX IYXJIMHHUX KJITHH, 30KpeMa i3 MiIBUIIEHHSIM IXHbOI Mirpauii ta
KJIOHOT€HHOTO [TOTeH1iany. BctaHoBeHO, o fedilyT apriHiHy ceseKTHBHO IIPU3BOIUTS [10 3HUKEHHSI PyXJINBOCTI
Ta iHBa3MBHOCTI IyXJIMHHUX KJIITHH JIIOOVHY Pi3HUX THUIB. [[pUYMHOI0 NPUTHiYEHHS KIITUHHOI PyXJIMBOCTI 3a
BiZICYTHOCTI apriHiHy € 3HMKEHHS PiBHS MOJiIMEPU30BaHOI (paKlii aKTMHOBUX MiKPOQiaMeHTIB, TOA] SIK
0o6MeXKeHHS iHBa3ii KopeJitoe i3 3HKEHHSIM PiBHS MaTPUKCHUX METAIONPOTeiHa3, IKi HeOOXiHi A1 pyIHYBaHHS
[103aKJIiITUHHOTO MaTPUKCY. BCcTaHOBIIEHO, 110 NTOegHAHHS JediluTy apridiny 3 JoHopoM HiTporeH (II) okcuny,
HITPOIIPYCUAOM HATPil0, CYIIPOBOIKYETHC ITOJABLIONI0 NEMO0JIiMEPU3ALi€l0 aKTUHOBOIO LUTOCKEJIETY Ta IMif1CIII0E
AQHTMHEOIIACTUYHUI MOTEHLIiasl FOJI0LyBaHHS 32 1ii€l0 aMiHOKUCJIOTO0. Briepie nokasaHo, mo aediuut apridiny
iHIyKye CTpeC €HIOMIa3MaTUYHOIO PETUKYJIYMY Y NYXJIMHHUX KJIITUHAX JIIOOUHU COJIiTHOTO THUITY, 3TifHO i3
3pOCTaHHSIM eKcIpecii reHis 6iskiB-1anepoHiB EP Ta akTuBali€elo ABoOx i3 Tppox ceHcopis cTpecy EP. KonTpoJib
IVHAMiKU Ta PiBHS TPAHCJIALIL B €MiTeNHUX NyXJIMHHUX KIIITMHAX, SKi FTOJIOAYIOTh 3a apriHiHOM BilOyBaeThCs 3a
yuyacti mTORC1- ta GCN2 /elF2?-3a1eXHIX CUTHAJIbHUX UIISXIB. BCTaHOB/IEHO, 1[0 BTpaTa 30aTHOCTI MyXJIMHHUX
KJIiTUH 3ynuHsAThes Y $asdi G1/GO kIiTHHHOrO LUMKIY 32 YMOB AeilyTy apriHiHy Moske 0yTy OfiHi€I0 3 IPUYMH
iXHBOI MifBUIIEHOI YyTIUBOCTI 10 AedilUTY Liiel aMiHOKUCIIOTA Y MOHOLIAPOBIl KyJIbTYpi. [y KJIITHH paKky
TOBCTOT'O KMIIKiBHMKA [TOKA3aHO, 10 peryssaLisa Tpancssyii 3a ygacti mTORCI- ta GCN2 /elF2?- 3anmexxHux
CUTHAJILHUX IJISIXIB [IPU BiJICYTHOCTI apTriHiHy BU3Ha4Ya€ BilMiHHOCTI y PiBHi 4yTJIMBOCTI IO HECTavi apriHiHy MK
IOCiI)KYBaHUMMU JIiHISIMU NyXJIMHHUX KJITUH TaK MDK MOHOIIAPOBOIO 1 C(PEPOiHOIO KyIbTypPaMu KOXKHOI 3 JIiHiH,
BiZIITOBiAHO. BusiBiieHO, 0 He JmuIe iHAYyKLisg eKcrpecii reHa ASS, asie 1 KOHLLEHTPaLisl 103aKJIITUHHOTO LUTPYJIiHY
BM3HAYa€ PiCT Ta BUKMBAHHS [TyXJIMHHUX KJITVH B cepenoBulli 6e3 aprininy. 3'sicoBaHoO, 110 HU3bKI 4031 aHAJIOri
apridiHy KaHaBaHiHy 3Ha4HO MiICUJIIOI0Th CTPEC €HJO0IIa3MaTUYHOTO PETUKYIYMY 32 YMOB AediuuTy apridiny i
IIPU3BOJSATS [0 3pOCTAHHS LUTOTOKCUYHOTO MOTEHIIialy 3allPOIIOHOBAaHOI KOMOiHalil YMHHUKIB. IMOBipHOIO
IIPUYMHOIO € TOH (aKT, [0 3aCTOCYBAHHS KaHaBaHiHy iHribye iHAYKLiI0 ekcrpecii reHa ASS i mpurHidye 30aTHICTb
IYXJINHHUX KJIITUH BUKOPUCTOBYBaTU LUTPYJIH 1711 CUHTEe3Y apriHiny. ITokasaHo, 110 noegHaHHS neinuTy apridiny
3 HM3bKVMM [103aMU KaHABaHIHY 3HAYHO MiJBUILYyEe PaLiovyTINBICTh MYXJIVNHHUX KJIITAH JIIOOUHU HE3aJIESKHO Bif

KOHLIEHTpALlii T03aKJIiTUHHOIO LUTPYJIiHY.

Pedepar aHIJIiHCBKOIO:

In the Department of Cell Signaling the research work was conducted aimed to decipher molecular markers of
tumor cells sensitivity to arginine deprivation and development of efficient metabolic anticancer modalities based
on arginine-degrading enzymes. In particular, human glioma cells with gene knockdown of argininosuccinate
synthetase (ASS) were obtained and studied. It was shown that inhibition of ASS gene expression correlate
inversely with increased metastatic potential, including the increase in migration and clonogenic potential. We
revealed that arginine withdrawal selectively leads to decrease in mobility and invasiveness of human tumor cells
of different types. The reason for such an effect on the cell motility is reduction of polymerized fractions of actin
microfilaments, while limitation of the invasion correlates with decreased levels of matrix metalloproteinases,



which are necessary for the destruction of the extracellular matrix. The combination of arginine deprivation and
sodium nitroprusside, the donor of nitrogen (II) oxide, is accompanied by the additional depolymerization of actin
cytoskeleton and leads to intensification of the antineoplastic potential of arginine deficit. It was shown for the
first time that arginine deficiency induced the endoplasmic reticulum stress in solid human tumor cells, in
accordance with the increased gene expression of chaperones of ER and activation of two out of three sensors of
ER stress. Regulation of translation of starved epithelial tumor cells occurs via the mTORC1- and GCN2 /elF2?-
dependent signaling pathways. It was established that the loss of the ability of tumor cells to arrest cell cycle in
phase G1/GO0 under arginine depletion may be one of the reasons for their increased sensitivity to arginine
deficiency in monolayer cell culture. For colon cancer cells, it was show that the regulation of translation by
mTORCI- and GCN2/elF2?- dependent signaling pathways under arginine starvation determines the differential
sensitivity to amino acid deficiency between the studied tumor cell lines, as well as between monolayer and
spheroid cultures of each particular cell line, respectively. We revealed that not only induction of ASS gene
expression, but also the concentration of extracellular citrulline determined the growth and survival of tumor cells
in a arginine-free medium. It was found that low doses of the arginine analog canavanine significantly enhance the
endoplasmic reticulum stress under arginine depleted conditions and lead to increase of the cytotoxic potential of
the proposed treatment combination. Probably the canavanine inhibits the induction of gene expression ASS and
inhibits the ability of tumor cells to utilize the citrulline for arginine synthesis. It was shown that the combination
of arginine deficiency with low doses of canavanine significantly increases the radiosensitivity of human tumor
cells regardless of the extracellular citrulline concentration.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
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IHribyBanHa ekcnpecii reHa ASS KOpeJIoe 3i 3pOCTaHHSAM METACTaTUYHOrO IOTEHLiaNny AOCIiIKYBaHMX ITyXJIMHHUX
KJIITUH. BcTaHOBIIEHO, 0 Ae(ilUT apriHiHy CEeJeKTUBHO MPU3BOAUTS 10 3HMDKEHHSI PYXJIMBOCTI Ta iHBa3MBHOCTI
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yMOB nepinuTy aprifiny i npu3BOAsTh 10 3POCTaHHS HUTOTOKCUYHOIO IIOTEHIialy 3alpOIIOHOBAaHOI KOMOiHaIji
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