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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:

Y Bippisi CUTHaJIbPHYX MeXaHi3MiB KJIITUHU NIPOBeJIeHO BUBYEHHSI BIJIUBY IOJIOYBaHHS 32 apriHiHOM Ha 6ijIKU Ta
(dyHKILii IATOCKEIETY Y KIIITUHAX MyXJIMH. JIOCTiIKeHHs OpraHisallii [UTOCKEJIETy Ta I0Ka3HUKIB PyXJIMBOCTI y
KJIITUHAX MOAChKUX MeslaHoM (SK-Mel 28 i WM793) ta riiom (U251, U87) mpu rojyiofiyBaHHi 3a apriHiHOM BUSIBUTIU
3HauHi crieundivHi 3MiHU MOPOJIOTii (3MEeHIIeHHsI PO3MipiB KJIiTHH, 3MiHa GOPMU JIaMeJIONIOLiH, BiZICyTHICTh
IOBrux (pisionofiii, BTpata iHTEHCUBHOIO 3a0apBJIEHHS aKTUHY Ha alliKaJbHUX KiHISX KIIITMH) Ta peopraHisaliiio
AaKTMHOBUX MiKpO(]iNaMeHTiB (BifoOpaXkaeTbCsl Y 3HWKEHHI iIHTEHCMBHOCTI (iryopecleHlii F-akTuny, sika nos'si3aHa
3i 3HIKEHHSIM PiBHS NOJIiMepU3allii aKTHHY), 1[0 BUKJIMKAIOTh 3HAYHE 3HVDKEHHSI Mirpallii Ta iHBa3UBHOCTI
NYXJIMHHUX KJiTHH. ['0J100yBaHHS yXJIMHHUX KJITYUH 32 apriHiHOM TaKOXX IIPMBOAUTD 1O Jerosimepusalii Tyoyiny,
OCHOBHOT'O KOMIIOHEHTa MIKPOTPYOOUOK - CTPYKTYPHOTO €JIeMEHTa LIUTOCKeJIeTy. 3MiHa JOCiI)KyBaHUX
IIOKA3HVKIB PYXJIMBOCTI Ta LMTOCKEJIETHOI OpraHisallii NyxJIMHHUX KJITHH € 3aJIEXXKHOI0 CaMe Bifl BiICYyTHOCTI
apriHiHy, OCKiJIbKY 3a BiZICyTHOCTI JIi3HY TaKuX 3MiH He Bin3HaueHo. [IpoaHasnizoBaHo BIKB JedinuTy apridiny Ha
aKkTUBHICTh OKpemux komnoHeHTiB MAPK ta PI3K /Akt/mTOR curnanbHux nisxis. [TokasaHo, o qrHaMika
dochopumosaHHs (aktuBauii) Aktl Ta 3minu pocopumosanHs (akrubatii) p38 MAPK y kjliTMHaxX MeJlaHOMU Ta
I71iOMU 32 BiJICYTHOCTI apriHiHy 6yJI1 CXOXXUMU (KibKicTb ¢pochopunboBaHoi GopMHU BiiIOBIAHUX 6ifKiB 3pocTaa
MaKCHMaJIbHO BIIPOJIOBX IepuIoi 100U KyJIbTUBYBaHHS B apriHiH-JeiuTHOMY cepeoBuili). 3a UxX ke
€KCIIEPMMEHTAIbHUX YMOB BUSIBJIEH] 3MiHU PiBHS (pocopuiitoBaHHs pubOCOMHOrO 6isika S6, ogHaK 1ii 3MiHM Mau
cnenudivHUI XapakTep, 3a71eXKHUI Bifi TUIY KJIITUHHOI JIiHii. B 060X KIiTUHHUX Ky/bTypax (riomi U251 Ta
mesanomi WM793) pieHbs docdopuittoBanHs S6 3HMKYBABCSI BIIPOJOBXK 12 rof KyJIbTUBYBaHHS y 6€3apriHiHOBOMY
cepeposuili. OgHax, skio B JiHii U251 kinbkicTs pocopusbopaHoi popmu 6iska S6 3anuianacs Ha MiHiMaabHOMY
PiBHI BIIPOZOBX BCbOT0 EKCIIEPUMEHTY, TO B KJIITUHAX MeJlaHOMU WM793 BUABUIIM TOBTOPHY aKTUBALilo S6 Ha 24
roz. Cnenudika KIiTUHHOI JiHii nposBisinack i Ha piBHI pochopustoBanns ERK1 /2, sxuil pi3ko 3HMXKYBaBCS B
KJIITUHAX IJIiOMH, OJIHAaK B KJIITMHAX MEJIAaHOMM BiH 3ayMiaBcs He3miHHUM. [Toka3aHo, 110 3a BilCYTHOCTI apriHiHy
€K30T€HHUI IOHOP OKCUJY a30Ty y HU3bKUX (i3iosioriyHnux KoHueHTpauiax (0,1 MM) 3HMKye 31aTHICTb 10
BiTHOBJIEHHS KJIITUHHOTO POCTY, MiICUJIIOE AIIOITO3, NOJATKOBO 3HIXYE iHBAa3UBHICTb Ta KJIOHOT€HHUM ITOTEHIial
aJjie He PyXJIMBICTb KJIITUH MelaHOMU. Hamu 3ariporioHOBaHo, 110 BiAnosigHa KoMbiHaLiliHa Tepartis, sSIKa BKJII0Yae
apriHiH-gerpanyody eH3UMOoTepallilo i eK30reHHUI JOHOP OKCUAY a30Ty, MOXKe OyTU BUKOPUCTaHa B KJIiHIL 11

3MEHIIEHHS] TOKCUYHUX €(EKTIB, IOB'SI3aHUX 3 Ae(PILUTOM OKCULY a30Ty B OPTraHi3Mmi.

Pedepar aHIJIiHCBKOIO:

The study of the effect of arginine deprivation on proteins and cytoskeleton functions in tumor cells was carried
out in the Department of Cell Signaling. It was revealed that cell lines of melanomas (SK-Mel 28 and WM793) and
gliomas (U251, U87) in response on arginine deficiency acquire significant specific changes in morphology
(reduction in cell sizes, altered form of lamellipodia, the lack of long filopodias, the loss of intensive coloring of
actin in the apical ends of the cells) and the reorganization of actin microfilaments (shown by lowered
fluorescence of the F-actin, which is associated with a reduction in actin polymerization), causing a significant
drop in migration and invasiveness of tumor cells. Arginine deprivation also led to tubulin depolymerization, the
main component of microtubules, in investigated tumor cells. The changes of the studied parameters of the



cytoskeleton and mobility of tumor cells depended only on the lack of arginine, since in the absence of lysine such
changes were not observed. The effect of arginine deficiency on the activity of the individual components of the
MAPK and PI3K /Akt/mTOR signaling pathways was analyzed. It was shown that the dynamics of Akt
phosphorylation (activation) and changes of phosphorylation (activation) of p38 MAPK in the cells of melanomas
and gliomas under arginine absence were similar (amount of phosphorylated form of the corresponding proteins
increased the most at the first day of incubation in arginine-free medium). Under the same experimental
conditions we detected changes in phosphorylation of ribosomal protein S6, but these changes had a specific
pattern, depending on the type of the cell line. In both cell lines (U251 glioma and melanoma WM793) S6
phosphorylation level decreased within 12 h of arginine-free incubation. However, although the amount of the
phosphorylated protein S6 in U251 cells remained minimal for the experiment, the melanoma WM793 cells
displayed the reactivation of S6 on 24 hour. The level of ERK1/2 phosphorylation depended on cell line”™ sharply
decreased in glioma cells but largely remained unchanged in melanoma cells. It was shown that under arginine
withdrawal the exogenous donor of arginine nitric oxide in low physiological concentrations (0.1 mM) reduces the
ability to restore cell growth, enhances apoptosis and reduces the invasiveness and clonogenic potential, of
melanoma cells, but not their motility. We suggested that the appropriate combinational therapy comprising
arginine-degrading enzyme and exogenous donor of nitric oxide may be used in the clinics to reduce the toxic
effects associated with deficiency of nitric oxide in the body under arginine limitation.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

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

apriniHoOM; NPOTUNYXJINHHI IIpenaparu.
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HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCYBAHHS: [IOCTIi)KEHHS Ta PO3POOKHU B rajry3i IPUPOJHUYMX HAyK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Fonoxysans 3a aprininom poBoKye 3Ha4Hi crienudivyHi sMiHu Mmopdoutorii Ta peopranizanito
AKTVHOBUX MiKpO(QillaMEHTIB, 1[0 BUKJIMKAIOTh 3HAYHE 3HMKEHHSI Mirpalii Ta iHBa3uBHOCTI IyXJIMHHUX KJIITUH
MmesiaHoM (SK-Mel 28 i WM793) ta riiom (U251, U87). IIpoananizoBaHo BIIMB AeiluTy apriHiHy Ha akTUBHICTb
okpeMux kKomnoHeHTiB MAPK ta PI3K /Akt/mTOR curHanpHux misxis. JuHamika pocdopuitoBanns Aktl Ta aMminn
docdopumosanHs p38 MAPK y KiliTUHaX MeJIaHOMM Ta IJIiOMU 32 BiICyTHOCTI apriHiny 6ysu cxoxxumu. [TokasaHo,
11O 32 BiICYTHOCTI apTiHiHy €K30Tr€HHUI JOHOP OKCUIY a30Ty Y HU3bKUX (PisiosoriyHux KoHueHTpauisax (0,1 mM)
3HWKYE 30ATHICTD [0 BilHOBJIEHHS KJIITUHHOTO POCTY, MiJICUJIIOE allONTO3, 3HWKY€E iHBa3UBHICTb Ta KJIOHOT€HHUN
MOTeHIIia KIiTUH MeslaHoMU. HaMu 3arporioHoBaHo, 110 BiANOBiAHA KOMOiHaIliliHa Tepartis, sika BKIII0Ya€e apriHiH-
Ierpanyiouy €eH3MMOTEPaIilo i eK30r€HHUN JOHOP OKCUIY a30Ty, MOXKe OYTH BUKOPUCTAHA B KJIiHIll 7151
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