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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

Pedepar yKpaiHCBKOIO:

PesynbTaTu KIiHIYHUX BUIPOOYBaHb IPOTUITYXJIMHHOI €H3UMOTeparlii Ha OCHOBiI pEKOMOIHAaHTHUX apTiHiH-
Ierpanyiounx (epMeHTIB BKa3ylOTb Ha HEOOXiJHICTb ii 10J1aIbIIOro BAOCKOHAJIEHHS, 30KPEMA PO3POOKY OisIbLI
epeKTUBHUX KOMOiHALIHUX MiaxoniB. Heo6xinHOoIo ajie He JOCTaTHhOIO YMOBOIO YyTJIMBOCTI IyXJIMHHUX KJIITUH JI0
IaHOI Teparlii in vivo € MOMKOIKeHHs yTrlizalii aHaboIiYHOTo NpeKypcopa apridiny UUTPYJIiHY, M0
OIIOCEPEIKOBYETHCSI PEPMEHTOM apPriHiHOCYKLIMHATCUHTUTA3010 (ASS). OfHaK y HalluX MoNepeaHix NOCTiIKeHHIX
0yJI0 BCTAHOBJIEHO, 1[0 CTATyC (PEPMEHTIB aHA0O0JIi3My apriHiHy, 30KpeMa ASS, He BU3Ha4a€ YyTIMBICTb NyXJIMHHUX
KJIITAH [0 Tepailii in vitro. 3 jiTepaTypHUX AAaHUX TaKOX BiJJOMO, 10 3HWKEHHS PiBHA eKcIpecii ASS y nesakux
BUIA/IKaxX iIMOBIPHO KOPEJIIOE 3 MiABUIEHHIM METACTaTUYHOIO NIOTEHLiay IyXJIMHHUX KIIITUH. Y Binmimii
IIPOBOVJICH IOCTI/IKEHHS 3 METOIO 3'CyBaHHS BILJIMBY cTatycy ASS Ha (i3iooriio KyJIbTUBOBAHUX KJIITUH IJIiOMA
JIIOYHY, 30KpeMa iX MeTacTaTUYHUI NoTeHwian. BcranosneHo, mo piBeHb ekcrpecii 6inka ASS B KJIiTHHAX yCixX
IOCJIiIKYBaHUX JIiHIH I71ioM Ta HEHPOO6IACTOM JIIOIUHY He 3aBXI1 KOPEJIIO€ i3 3aTHICTIO KIIITUH [0 npoJideparii
Ha cepeloBulIli 3 LUTPYJIiHOM. Bysio BUIijIeHO KJIOHM KJITHH TitioMu moauHy JiHii U251 i3 cTabinbHUM
BUKJIIOUEHHSIM eKcrpecii reny ASS 3a mornomoroio metony ShRNA. CKOHCTpyiioBaHO BEKTOP [ eKcnpecii ASS B
KJIITUHAX CCaBLiB Ta OTPMMaHO CTabiNbHO-TpaHC(iKoBaBaHYy JIiHil0 KiiTH U251 3 HaleKcIpecielo JaHOro
depmeHTy. Briepie nokaszaHo, 1110 CalJIeHCUHT TeHy ASS HifiBuIllye KJIOHOT€HHUH IT0TEeH1lial Ta FOMOTUIIOBY
azresilo KJIiTUH KIiTHHaX raiomu moauau U251 in vitro. BctaHoBieHO, 110 BiicyTHICTb ekcrpecii ASS mpakTUYHO He
BIUJIMBa€ Ha Mirpauiiidi BnactuBocti kit U251, mpore, nifBumiye ix iHBa3uBHICTh. TaKOK OTPUMAaHO MPOIYLIEHT
pexkombiHaHTHOTO 6isika ASS moaunu Ha ocHOBI Esherichia coli Ta po3po6sieHo cxemy 09uCTKY 6iKa 3 METOI0 0ro

[I0/IQJIBIIOrO BUKOPUCTAHHS 17151 IOLIYKY e(eKTUBHUX iHri6iTOpiB ASS, NpUAATHUX [1JI 3aCTOCYBaHH4 in vivo.

Pedepar aHIJIiHCBKOIO:

The results of clinical trials of anticancer enzymotherapy based on recombinant arginine-degrading enzymes
indicate the need for its further improvement, including the development of more effective combinational
approaches. The necessary but not sufficient condition of tumor cell sensitivity to therapy in vivo is damaged
utilization of the anabolic arginine precursor citrulline, which is mediated by the enzyme argininosuccinate
synthetase (ASS). However, our previous studies have established that the status of arginine anabolic enzymes,
including ASS, does not determine the sensitivity of tumor cells to this treatment in vitro. From the published data
it is also known that reducing expression of ASS in some cases probably correlates with increased metastatic
potential of tumor cells. The study to determine the influence of ASS status on the physiology of cultured human
glioma cells, including their metastatic potential, was conducted in the department of cell signaling. It was
established that the ASS protein level in all studied human neuroblastoma and glioma cell lines does not always
correlate with the ability of cells to proliferate in the medium with citrulline. Using shRNA silencing approach
clones of human glioma cell line U251 with stable ASS gene downregulation were selected. The vector for ASS
expression in mammalian cells was constructed to obtain a stably transfected U251 cell line with elevated ASS. It
was shown for the first time that ASS silencing increased clonogenic homotypic potential and cell adhesion of
human glioma cells U251 in vitro. We also established that lack of the expression of ASS had no apparent effect on
cell migration properties in U251, however, it increased their invasiveness. Also, a producer of the ASS recombinant



human protein based on Esherichia coli was obtained and a protein purification scheme was developed aimed at
further research on ASS effective inhibitors, suitable for in vivo applications.
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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.

Ha3zpa HTII aHrsiiicbKo010: New approaches to antitumor enzymotherapy based on starvation by arginine;

anticancer drugs.

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: Bcranosneno, mo piBens excrpecii 6iika ASS B KJITHHAX yCiX JOCTIHKYBaHUX JIiHil T1i0M Ta
HEepo6JIaCTOM JIIOAVHM HE 3aBXAU KOPEJIOe i3 3IaTHICTIO KJIITUH A0 Nnposidepallii Ha cepeoBUlli 3 HUTPYJIiHOM.
ByJso BunisieHO KJIOHU KJIiTHH Titiomu soguHu Jdinii U251 i3 cTabinbHUM BUKIIIOUEHHSIM eKcIpecii reHy ASS 3a
nonomororo Metony ShRNA. CKoOHCTpyOBaHO BEKTOP 151 eKcripecii ASS B KJIiTUHAxX CCaBLiB Ta OTPUMAHO
cTabisnbHO-TpaHcQikoBaBaHy JiHilo kliTuH U251 3 Hagekcnpecieto naHoro pepmeHTy. Briepiie nokasaHo, 1o
CalJIEHCUHT reHy ASS mifBuInye KIIOHOT€HHUY ITIOTEHILial Ta TOMOTUIIOBY are3ii0 KJITUH KJITUHAX TJ1iI0MU JII0UHY
U251 in vitro. BctaHOBJIEHO, IO BincyTHICTB excrpecii ASS pakTUYHO He BIUIMBA€E HA MirpauifiHi BJ1aCTUBOCTI
xiituH U251, ipoTe, nifgBuilye ix iHBa3uBHICTb. TaKoXX OTPUMAaHO MPOAYLIEHT PEKOMOIHAHTHOrO 6ijika ASS yoguHU
Ha ocHOBI Esherichia coli Ta po3po6seHO cxeMy O4YMCTKU 6ijIKa 3 METOIO IOTO NMOJAJIBIIOTO BUKOPUCTAHHS AJ1s]

nouyky e(peKTUBHUX iHTri6iTOpiB ASS, NpUIaTHUX 1J1s1 3aCTOCYBaHH4 in vivo.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: He Bu3Ha4eHi
3aKiHYeHHs eTamy:
Crno>KuBavi NPOAYKILii: MesuuHi 3aknany
IlepcrieKTHBHI PUHKH: VkpaiHa Ta r106a1bH1i PUHOK
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

1.Krasovska O.S., Stasyk O.V., Sibirny A.A. Stable overproducer of hepatitis B surface antigen in the methylotrophic
yeast Hansenula polymorpha due to multiple integration of heterologous auxotrophic selective markers and defect
in peroxisome biogenesis // Appl Microbiol Biotechnol. - 2013. - V. 97, N223. - P. 9969-9979. 2. Vynnytska-
Myronovska B., Kurlishchuk Y., Bobak Y., Dittfeld C., Kunz-Schughart L.A., Stasyk O. Three-dimensional
environment renders cancer cells profoundly less susceptible to a single amino acid starvation // Amino Acids. -
2013. - V.45, N2 5. - P. 1221-1230 (IF - 3.91) 3.Chen O., Kavalets B., Barska M., Lyniv L., Vovk O., Sybirna N., Stasyk O.
Effect of combinational arginase and canavanine treatment on normal human peripheral blood lymphocytes in
vitro // Curr. Issues Pharm. Med. Sci. - 2013 - Vol. 26, No. 4, Pages 385-389. 4.Sybirna N.O., Brodyak 1.V., Barska
M.L., Vovk O.I Participation of Phosphatidylinositol-3'-kinase in Perception and Signal Transduction through
Galactosyl-Containing Glycoprotein Receptors of Segmented Leukocytes under Type 1 Diabetes Mellitus //
International Journal of Physiology and Pathophysiology. - 2013- V.4, N23. - P. 213-230



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Irymennesa H.I.
bapcbka MLUJL
Bobaxk S.I1.
Bunnuupka B.O.
Bosk O.I.
Bopo6enp 3.11.
HanunendyeHko B.B.
Henera 1.O.
Kapanenp b.Bb.
Kapauait O.B.
Kypmimyk 10.B.
Jlunis JI.C.
ITepeBepsesa I'.T.
Pxxenenpkuii 10.A.
Cenuyk O.1O.
Cubipna H.O.
Cracuk O.I'.

Yens O.1
Yepuuwmyk C.B.
Illysaesa I'.1O.

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

CubipHuit AHIpiit AHIPIAOBUY




