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1. BiyiuB edinuty apribiny B I0€jHaHHI 3 KAHABaHIHOM Ta iOHi3yI0YMM BUIIPOMiHIOBAHHSAM Ha KJIITUHU IyXJIMH

TOBCTOT'O KUIIKiBHMKA JIOAWHMU in Vitro

2. The impact of arginine deprivation combined with canavanine treatment and ionizing radiation on human

colorectal cancer cells in vitro

Pedepar:

1. MeTta po6oTu: 3'aCyBaTy BIUIUB 4eilMTy apriHiHy Ha JKATTE3JATHICTh IMyXJIMHHUX KJIITUH TOBCTOTO KMIIKiBHUKA
JIIOAVHY in Vitro 3a yMOB MOHOMIAPOBOTO i C(PEPOiAHOro pocTy, a TAKOX AOCIIIUTH AHTUHEOIJIACTUYHUI NTOTEHIia
3aIIPOIIOHOBAHOI0 HaMU IO€HAHHS AedillUTy apriHiHy 3 10ro aHajloroM POCJIMHHOTO MTOXO/’KEHHS!, KaHABaHIHOM,
Ta PEHTT€HiBCbKUM BUIIPOMiHIOBaHHAM. O0'€KT AOCIIIPKEHHS: BiJJ[IOBilb NYXJIMHHUX KJIiTUH TOBCTOI'O KALIKiBHUKA
JIIOIUHY Ha Ae@iuuT apridiHy Ta Ha M0ro NO€HaHHS 3 KaHAaBaHiHOM i pEeHTTeHiBCbKUM BUIIPOMiHIOBaHHSIM. MeToau
IOCJIiIKeHHS: KIIITUHHO-610JI0TiuHi, MOJIEKyISIPHO-610710Ti4Hi i 6ioXiMiuHi. BcTaHOBJIEHO, 110 peryJisLis TpaHC ALl
3a BiICYTHOCTI apriHiHy BU3Ha4a€ BiIMiHHOCTI y PiBHi 4YyTJIMBOCTI 4O HECTayi Liiel aMiHOKMCIIOTH SIK MiX
IOCJiIKYBaHUMMU JIiHISIMY NMYXJIMHHUX KJITHH, TaK i MDK MOHOLIAPOBOIO I cepoifHOI0 KyIbTypaMU KOXKHOI 3 JIiHIN.
BusisieHo, o He ymie iHAyKLis ekcrnpecii rena ASS], ane 1 KOHLUEHTpPAaLlis T03aK/IITUHHOIO UUTPYJIiHY BU3HAYae

picT Ta BUKMBAHHS [yXJIMHHUX KJIITUH B cepeoBulli 6e3 apriHiny. 3'sicoBaHoO, 110 HU3bKI 1031 KaHaBaHiHYy



HiICUJIIOIOTh CTPEC €HIIOMIA3MAaTUYHOIO PETUKYJIYMY 32 YMOB Ne(iluTy apriHiHy i NpU3BOOATh 0 3pOCTaHHS
LMTOTOKCUMYHOIO IIOTEHIialy 3aIIPOIIOHOBAHOrO MIOE€JHAHHS YMHHUKIB. Briepiie BCTaHOBJIEHO, 110 3aCTOCYBaHHS
KaHaBaHiHy iHribye inayKkuio excrpecii reHa ASS1 i npurHidye 37aTHICTb NYXJIMHHUX KJIIiTHH BUKOPUCTOBYBaTU
LUUTPYJIiHY [ CUHTe3y apriHiny. [lokasaHo, o noegHaHHs nedinuTy apriHiHy 3 HU3bKAMU J103aMU KaHaBaHiHY
nizgBuUIlye pafiiouyTIUBICTb KJIITHUH IyXJIMH TOBCTOTO KALIKiBHUKA JIIOJUHU Y CPEPOifHiil KyJIbTypi HE3aJIEXKHO Bif,

KOHIIEHTpALlii TO3aKJIiTUHHOIO LUTPYJIiHY.

2. Aim of the work: to determine the impact of arginine deprivation on the viability of human colorectal cancer
cells in monolayer and spheroid culture in vitro and to investigate the anticancer potential of the proposed by us
combination of arginine deprivation with its analog of plant origin, canavanine and radiation. Object of the
research: the response of human colorectal cancer cells to arginine deprivation and its combination with
canavanine and X-rays. Methods: Cell-biological, molecular biological and biochemical. It was shown that the
regulation of translation under the lack of arginine determines the difference in sensitivity to arginine deprivation
in the studies cancer cell lines as well as in the monolayer and spheroid cell culture of each cell line. It was
revealed that not only the induction of ASS1 expression, but also the concentration of extracellular citrulline
determines the growth and survival of the cancer cells in arginine-free medium. The low dose of canavanine
intensifies cellular endoplasmic reticulum stress upon arginine deprivation and lead to the increased toxicity of
this combination. It was shown for the first time that canavanine application inhibits induction of ASS1 expression
and the ability of cancer cells to use citrulline for arginine synthesis. Combination of arginine deprivation with a
low-dose canavanine treatment increases radiosensitivity of human colorectal cancer cells in spheroid culture
regardless of the extracellular citrulline concentration.
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