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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka meToziB KoMbiHaliliHOi €H3uMO- Ta XimMioTeparii 371051KiCHO TpaHC(OPMOBAHUX KJIITUH JIIOJVHU 3

BMKOPHMCTAHHSIM apriHiH-Jerpaaymounx (pepMeHTiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methods for combined enzyme therapy and chemotherapy of malignantly transformed human
cells using arginine-degrading enzymes

Pedepat yKpaiHCBKOIO:

JocigyKeHOo BIJIUB CTPYKTYPHUX aHAJIOTIB apriHiHy POCJMHHOIO MTOXOKEHHS, KAHABaHIHY Ta iHIOCHILMHY, Ta
mogyssitopiB MTOR - curHanbHOro MIIAAXY i TPAHCIIL] 6iIKiB HA e(PeKTUBHICTh KOMOIHOBaHOI MeTaboJIiYHO]
Teparlii yXJIMHHUX KJIITUH Ha OCHOBI rOJIOAYBaHHS 32 apTiHiHOM. 30KpeMa, BIIEpIIE [I0KA3aHO, 110 iHAOCIIIUH
CEJIEKTUBHO IIPUTHIYY€ XUTTE3NATHICTD yXJIMHHUX KJIITUH KOJIOPEKTAJILHOTO PAKYy JIIOJVHU TP FOJIOLYBaHHI 32
apridiHoM, BOYIOBYIOUHMCH Y CKJIaJ, HOBOCUHTE30BaHUX OiJIKiB, geperymoioud mTOR - Ta MAPK - curnasbHi misxu
Ta BUKJIMKAIOYX CTPEC €HIOIJIA3MAaTUYHOTO PETUKYJIYMY Ta anonTo3. TakoK BCTAHOBJIEHO, 110 iHAKTUBALli [IPO-
nposnipepatuBHoi ERK Ta aktuBauis npoanontudHoi p38 MAPK moske 6yTy OfiHi€l0 3 NPUYMH [IPOTUITYXJIMHHOTO
BILJIMBY aHAJIOTIiB apriHiHy 3a yMoB JediuuTy apridiny. [Ipy 1iboMy He BCTaHOBJIEHO CYTTEBOI poJIi peryssuii piBHs
OHKOOGisIKa c-Myc, a TakoX iHribyBaHHs KiHazy MEK y BifnoBizii K1iTHH Ha KOMGiHOBaHy Tepario. Y TOH e Jac
inriditopu mTOR panaminuH Ta CUHTE3y 6iJIKa UKIIOT€KCUMIT, BUSIBJISIN HUTOIPOTEKTOPHY Hil0 32 TAKUX YMOB Y
KJIITUH KOJIOPEKTAJIbHOTO PaKy, ajle Majy MPOTUJIEXKHUI €(PEKT y KIITUH KaPLMHOMU SIMHUKIB JIIOOUHU.
BcraHoBII€HO, 110 OJIHOYACHA [1isl KaHaBaHiHy Ta iHribiTopa aBrodarii XJ1I0poXiHy 3HaYHO iHIYKy€e allONTUYHY
3aru6esb KIIiTHH KapuuHOMU sIMHYKIB SKOV3. Takox BHeplue MokasaHo, 10 KOHCTUTYTUBHA akTuBalist mTOR
BHACJIIOK HOKayTy reHa penpecopa mTOR TSC2 nigBuiye 4yTaMBICTh KJIITUH KOJIOPEKTAJIbHOI KapuruHOMU SW480
IIO TOJIOZYBAHHS 3a apriHiHOM, a TaKO>XK CEHCUTHU3YE KIIITUHU 10 Iii KaHaBaHiHy. OTpuMaHi pe3ysbTaTu 6yayTh
BMKOPHCTaHi [1J151 pO3pO0KU HOBHUX MiXOMiB 4,0 KOMOiIHALIMHOI Tepamnii MyxJIMH Ha OCHOBI TOJIO[lyBaHHS 32
aprininom. Ki104o0Bi cy10Ba: NyXJIMHHI KIIITUHY JIIOAVHY, TOJIOAYBaHHA 3a apriHiHOM, CTPYKTYPHI aHaJIOTu apriHiHy,
moznyssatopu mTOR - CUTHaZIBPHOTO LISIXY Ta TPaHCALIl 611K, )KUTTE3HATHICTD Ta BYDKUBAHHS KJIITUH, CUTHAJIbHI

HIJISIXY KJIITUHU.

Pedepar aHIJIiHCBKOIO:

The influence of plant origin structural analogues of arginine, canavanine and indospicin, and modulators of both
mTOR - signaling pathway and protein translation on the effectiveness of combined metabolic therapy based on
arginine starvation of tumour cell was studied. For the first time, it was shown that indospicin selectively inhibits
the viability of human colorectal cancer tumor cells under starvation of arginine by integrating into newly
synthesized proteins, deregulating mTOR and MAPK signaling pathways, and causing endoplasmic reticulum (ER)
stress and apoptosis. It has also been found that inactivation of pro-proliferative ERK and activation of
proapoptotic p38 MARK may be one of the causes of antitumor effects of arginine analogues when arginine
deprived. The significant role of c-Myc cancer protein level regulation, as well as MEK kinase inhibition in cell
response to combinational therapy, has not been established. At the same time, the mTOR inhibitor rapamycin and
the protein synthesis inhibitor cycloheximide showed cytoprotective effects under such conditions in colorectal
cancer cells but had the opposite effect in human ovarian cancer cells. It was found that the simultaneous action of
canavanine and the inhibitor of autophagy chloroquine significantly induces apoptotic death of ovarian carcinoma
cells SKOV3. It has also been shown for the first time that constitutive activation of mTOR by knockout of the gene
of mTOR repressor TSC2 increases the sensitivity of colorectal carcinoma SW480 cells to starvation for arginine,
as well as sensitizes cells to the action of canavanine. The obtained results will be used to develop new approaches
to combination therapy of tumors based on arginine starvation. Key words: human tumor cells, arginine starvation,



structural analogues of arginine, modulators of mTOR - signaling pathway and protein translation, cell viability and
survival, cell signaling pathways

Inpekc YIK: 577.2:616-006, 579.61+ 579.25+616-006

Koau TeMaTHYHHX PYOPHK: 34.15.51

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: Cracuk Oser Bonopumuposny
HayKoBHI CTYIiHB: 1. 6. H.

BueHe 3BaHHSA: c.p.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Haszsa HTII ykpaiHCBKOIO: Hosi nigxou 10 migsumeHHs epEKTUBHOCTI METAGOIIIMHOI IPOTHUITYXJIMHHO]
KOMOIHOBaHOI €H3UMOTeparii Ha OCHOBI Ae(ilXTy apriHiHy i CTPYKTypHUX aHAJIOrIB apriHiny Ta mogysstopis mTOR

- CUTHAJIbHOTO MIJISIXY i TPAHCIISL] 6iJKiB

Hassa HTII aHr/1ificbKOI0: New approaches to increase the effectiveness of metabolic antitumor
combinational enzyme therapy based on arginine deficiency and structural analogues of arginine and modulators
of mTOR - signaling pathway and protein translation

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3aCTOCYBaHHS: [loCIiI)KeHHS i €KCIIEPUMEHTabHI PO3POOKH Y cdepi IPUPOAHUYNX | MEIUYHUX HAyK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: [locnimkeHo BIUIMB CTPYKTYPHUX aHAJIOTIB apriHiHy POCIMHHOTO MOXO/IKEHHSI, KAHABAHIHY Ta
ingocninuny, Ta MmonyasaTopiB mMTOR - curHasnbHOro LUISXY i TpaHcALii 6i/1KiB (panaMilyHy i HUKJIOreKCuminy
BiIIIOBiHO) HAa €(pEeKTUBHICTb KOMOIHOBaHOI MeTabO0JIIYHOI Tepanii NyXJIMHHUX KJIiITUH Ha OCHOBI r0JIONYBaHHS 32
apriHiHom. [1oka3aHo, 0 CTPYKTYPHUY aHAJIOT apTiHiHy IHAOCIILMH CEJIEKTUBHO IIPUTHIYY€E )KUTTE3NATHICTh
MYXJIMHHUX KJIITUH KOJIOPEKTAJIbHOTO PAKY JIIOAMHU IIPYU FOJI0lyBaHHi 3a apriHiHOM, BOYJOBYIOUMCH Y CKJIAT,
HOBOCHHTE30BaHUX 6isKiB, geperysoou mTOR - Ta MAPK - curHasbHi IUISIXY Ta BUKJIMKAIOUU CTPEC
€HJIOIIA3MAaTUYHOr'0 PETUKYJIYMY Ta arlonTo3. TakoK BCTAaHOBJIEHO, 10 OLHIEI0 3 IPUYMH NPOTUITYXJIMHHOTO
BIUIMBY QHAJIOTIB apriHiHy 3a yMOB AeinuTy aprininy moxke 6yTu iHakTuBauis npo-nposigepatusHoi ERK Ta
akTuBalis npoanontudHoi p38 MAPK. IIpu 11boMy He BCTaHOBJIEHO CYTT€EBOI poJii peryJsiLii piBHS oHKO6iNIKa c-Myc,
a TakoX iHribysanns kiHazu MEK y BifnoBifi KJIiTUH Ha KOMGIHOBaHy Teparnito. Y Toi ke 4ac iHrioirop mTOR
pamnaMilliH Ta iHri6iTOp CMHTe3y 6iJIKa HIUKJIOT€KCAMIJ, BUSIBJISJIY HATOIIPOTEKTOPHY [il0 3a TAKUX YMOB Y KJIITUH
KOJIOPEKTAJIbHOTO PaKy, ajle Majy IPOTUJIEKHUI ePeKT y KJIITUH KapLIMHOMMU SMHUKIB JIOJMHU. BCTaHOBIIEHO, 110
O/IHOYACHa [Iisl KaHaBaHiHy Ta iHribiTopa aBTodarii XJI0poXiHy 3HaYHO iHJIyKye allONTUYHY 3arubdesib KIiTUH
KapuyHoMU SMHUKIB SKOV3. Takox Brieplie IoKasaHo, 0 KOHCTUTYTUBHA akTuBalisg mTOR BHaCIiZOK HOKayTy
rena pernpecopa mTOR TSC2 nigBuiye 4yTaAUBICTD KIITMH KOJIOPEKTANbHOI KapuuHoMmu SW480 1o rososyBaHHA 3a

apriHiHoOM, a TaKOX CEHCUTHU3YE KJIITUHU [0 Jil KaHaBaHIHY.

ComniasibHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmuenns SKkocTi XUTTA Ta 370POB's HACENIEHHS,

e(EeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX
Bnyiue HTII Ha moBKijIs:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasizanis HTTI
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