O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0221U101231

Jlep>KaBHHH peecTpaliliHui HoMep: 0119U101733

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 18-01-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

HasBa eTamny: [IpoaHasnizoBaHO CTaH OKMCHO-BiJJHOBJIIOBAJIbHOI (MaJIOHOBUI JUaNbETil, KapOOHiNbHI rpynu
IIPOTEiHIB, CyIepOKCU-IUCMYTa3a, KaTanasa, IIyTaTioOH-[1epOKCUAA3a, [NIyTaTioH-TpaHcdepasa, BifHOBIEHNI
rayTarioH) Ta eHepretudHoi (NAD(P)H 3asexxHi OKCH-peyKTasy) CUCTeM MyXJIMHHUX KJIiTMH. PO3po6ka OCHOBHUX
IIPUHUUIIIB AU3alHy TecT-cucTeMu Ha ocHOBI BIIC, 36arauenux CIIK, njis nepeBipku 4yT/IUBOCTI NYXJIMHHUX KJIIiTHH
MOJIOYHOI 3271031 10 IPOTUIYXJIMHHO] Teparnii, HanpasseHoi Ha 3HuieHHs CITK. O6rpyHTyBaHHS MigX0MiB A0
IIPAaKTUYHOTO BUKOPUCTAHHS OTPMMAHOI TeCT-cucTemu [1inrotoska my6slikauii, Npe3eHTaliil pe3ysbTaTiB IPOEKTY

IJIsT Mi>KHapOJTHUX KOH(epeHIil.
IToyaToK eramy: 01.2020
3akiH4yeHH4d eTamy: 12.2020

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

I11. BinomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (a60 ITIB ¢i3zuyHOi 0c00H): [lepskasHa opranisanis
"BignineHHs 0inboBoi MigroroBku KUiBChKOro HalliOHAJILHOTO yHiBepcuTeTy iMeHi Tapaca llleBueHka rpu

HaujonasnbHii akageMii HayK YKpainu"

Kopg 3a €IPIIOY: 16463392

Micuesnaxo;perHﬂ: ByJ. Bosopumipceska, 54, M. Kuis, KuiBcbka 0611., 01601, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujoHasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380444247241

IV. BimomocrTi nipo cniBBUKOHaBIIiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpegurysaHHs (KIIKBK): 2201030

dakTuuHHi 06car ¢piHaHCyBaHHS (THC. IPH.): 133.369




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka CKpiHiHr0BOI KJIITUHHOI CUCTEMHU PaKy MOJIOYHO] 3a/1031 Ha 6a3i 3D-mopei NyxJIMHHUX cepoiis,

36araye€HyX CTOBOYPOBUMU NYXJIMHHVMMUY KJIiTUHAMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a breast cancer cell screening system based on the 3D model of tumor spheroids enriched with

cancer stem cells

Pedepat yKpaiHCBKOIO:

O6’exT mocifpKeHs - 6araToKJIiTUHHI NYXJIMHHI cdepoiny KITUH paky MOJIOYHOI 3a103u Jjidii MCF-7, 36arayeHi
CcTOBOYypOoBMMU NyxJIMHHMMU KiliTuHamu (3BI1C). Merta - anpo6ariist cTBoOpeHoi Ha 6a3i 6araTOKJIITUHHUX MYXJIMHHUX
cdepoifiB KIITUHHOI TECT-CUCTEMHU, 36arauyeHoi CTOBOYpOoBUMHU NyXAMHHUMU KiiTuHamu (CIIK), 11 BUBHa4eHHs
BIUIMBY [TPOTHUITYXJIMHHUX NpenapariB. MeToau NOCiI)KeHHS - KyJIbTUBYBaHHS KJIiTUH Ta 6araTOKJIiTUHHUX
nyxanHHUX cdepoizis (BI1C), imyHoricToximiuHi, MOpOMeTpUYHi, CIEKTPOPOTOMETPUYHI, aHAJIi3 BUXKUBAHOCTI
KIiTuH - MTT-TecT, mipaxyHOK KiJIbKOCTi KJIiTMH B Kamepi ['opsieBa, MeTon mpoTo4HOoi nuToMeTpii. l1Jo6 ouinnth
BiICOTOK KJIITUH 3i CTOBOYpOBUM (peHOTUINOM y KyibTypi BIIC micys 36arayenns CIIK, 6ys10 npoBeseHO NOPiBHSHHS
MapKepiB, XapaKTepHHUX JJIs1 CTOBOYPOBUX KJITUH PaKy MOJIOYHOI 3a71031. Tak, MicJisi JOBrOTPUBAJIOTO
KyJIbTUBYBAHHS KJIITUH MOHOMIAPOBOi Ta cPepoigHoi KynbTyp jiHii MCF-7 6yJ10 BUSIBJIEHO MiJIBULIEHY €KCIIPECiIO
BHYTPIIIHbOKJIITUHHOTO MapKepy HECTUHY Ta [IOBEPXHEBOro Mapkepy CD133, a TakoX 306ibLIeHHS
anpIerigaeriTporeHa3Hoi akTUBHOCTI KiitTnHamu 3BI1C, B TOPiBHSIHHI 3 a[ire3MBHUMU KJIiITUHAMU Ta cpepoigamu,
SKi KyJIbTUBYBAJIY 33 3BUYAMHMX YMOB. [I0Ka3aHO 3HM)KEHHS BUKMBAHOCTI i BMEHIIEHHS 06'€MiB KIIITUHHUX
arperariB niciig 48 ronyH iHKyOyBaHHS 3 Ca/iHOMILIMHOM — NIEPCIEKTUBHYM NIPENapaToM, HallpaBJI€HUM Ha
eniminaniio nonyssuiin CITK, B mOpiBHSIHHI 3 KOHTPOJIbHUMU 3pa3kaMu. [liciis 36araueHHs KyabTypu CIIK,
caJIiHOMIlIMH NPUTHiYyBaB YTBOPEHHS KJIITUHHUX arperaTiB Ta YAHUB LUUTOTOKCUYHUN e(peKT Ha KJIITUHHI oMyl
iei KynbTypu. InTEpdEPOH anb(a, sIK PaKTOp KIITUHHOIO MiIKDOOTOUYEHHS], TAKOXX IIPUTHIYYBaB PiCT MyXJIMHHUAX
kiiTuH ninii MCF-7, cripusiB pudepeHiianii KIiTHH Ta 10303a71eKHO BIUIMBaB Ha posnaz 3BI1C i popmyBaHHS
BEJIMKOI KiJTbKOCTi IPiOHUX KJIITUHHUX arperariB i HOOJAMHOKUX KIITUH. Po34nHHI paKkTopu Bif Me3eHXiMaTbHUX
CTPOMAaJIbHUX KJITUH, 1I0 € €JIeMEHTaMU CTPOMU IyXJIMHY, HaBIIaKy, BIIJIMBaJIX HA [IOCUJIEHHS BUKMUBAHOCTI
IYXJIMHHUX KJIITHH i pOpMyBaHHS OLIbIINX 32 pO3MipoM c(epoifiB, B KyabTypi 36aradeHiit CIIK. Otxe, meTof,

KyJIbTUBYB

Pedepar aHI1iliChKOIO:

The object of the study is multicellular tumor spheroids of breast cancer cells of the MCF-7 line, enriched with
cancer stem cells (CSCs). The purpose of the study is to assay a cell culture system of multicellular tumor
spheroids enriched with cancer stem cells (eMCTS) to determine the effect of anticancer drugs. Research methods
of the study are cultivation of adhesive cells and multicellular tumor spheroids (MCTS), immunohistochemical,
morphometric, spectrophotometric, cell survival analysis (MTT test), counting of the cells in Goryaev's chamber
and flow cytometry. To estimate the percentage of stem cell phenotype of tumor cells in MCTS culture after CSCs
enrichment, a comparison of markers characteristic of breast cancer stem cells was performed. Thus, after long-
term cell cultivation in monolayer monolayer and spheroidal cultures of the MCF-7 line, increased expression of
intracellular marker nestin and surface marker CD133 was detected, as well as increased aldehyde dehydrogenase
activity by eMCTS cells, compared with adhesive cells and MCTS. Decreased survival and cell aggregates after 48
hours of incubation with salinomycin, a promising drug aimed at eliminating CSCs populations, have been shown
compared to control samples. After enrichment of MCTS culture by CSCs, salinomycin inhibited the formation of
cell aggregates and had a cytotoxic effect on cell populations of this culture. Interferon alpha, as a factor of the cell
microenvironment, also inhibited the growth of tumor cells of the MCF-7 line, promoted cell differentiation and



dose-dependently affected the breakdown of MCTS and the formation of a large number of small cell aggregates
and single cells. Soluble factors from mesenchymal stromal cells, which are elements of the tumor stroma, in
contrast, increased the survival of tumor cells and the formation of larger spheroids in a culture enriched by CSCs.
Therefore, the method of culturing eMCTS is a way to maintain the population of CSCs in culture i

Impexc YIK: 57.08, 616-006: 6-02-616.153.96

Koau TemaTHYHHUX PYOPHK: 34.05.17

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: Cuyopenko Muxaitio BacusiboBud
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Ha3zsa HTII yKpaiHCBKOIO: Po3p06yieHO MOfiesb GaraToKITHHHNX IyXJIMHHNX chepoinis, 36aradeHnx
MOMyJIsILi€l0 CTOBOYpoBUX KIIiTUH paky (3BIIC) minii MCF-7. [loBeneHO HasgBHICTh B AaHill MoZesli CTOBOypPOBUX
nyxsnHHYX KiiThH (CIIK), oiHeHO penenTopHMil CTaTyC MyXJIMHHUX KITHH, alblerianerinneriiporeHasHy
aKTUBHICTb Ta iX 4yT/IMUBICTb 1O MPOTUNYXJIMHHOI Teparii Ta (pakTopiB KIITMHHOTO MiKpPOOTOYEHHSI. BUKopucTaHHS
KyabTypu BIIC, 36arauenoi CIIK, no3BoJisie NifBUINUTY NlepeAdadyBaHiCTb €(PEKTUBHOCTI i TOKCUYHOCTI IIpenaparis
OO MYXJIMHHOI TOMYJISL|i e 4O TOTO, SIK JIKU NepenayTh 0 KIiHIYHUX BUIIPOOYyBaHb. A 1ie, B CBOIO Yepry,
3HUBUTD KOIITOPUCHY BapTiCTh PO3POOKY HOBUX JIKiB.

HasBa HTII aHr1ificbKoO¥0: A model of multicellular tumor spheroids enriched in the MCF-7 cancer stem cell
population has been developed. The presence of cancer stem cells (CSCs) in this model was proved. The receptor
of tumor cells, aldehyde dehydrogenase activity and cell’'s sensitivity to antitumor therapy and cellular
microenvironment factors were evaluated. The use of MCTS culture enriched with CSCs can increase the
predictability of the efficacy and toxicity of drugs against the tumor population before the drug is transferred to
clinical trials. And this, in turn, will reduce the estimated cost of developing new drugs.

HTII, axy nepenba4asocss CTBOPHTH:
IIpuunnmu, yepe3s aki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3aCTOCYBaHHS: Giosoris, MeUI1HA
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: O6'exr mocnimskens - 6araTokmiTHHHI yXauHHI cHepoiny KITUH PaKy MOJIOYHOI 3a103u Jiinii MCF-7,
30arayeHi CTOBOYpOBMMU NyXJIWHHUMU KiiTruHamu (3BI1C). MeTa - anpo6aliist CTBOpeHOi Ha 6a3i 6araToKJIITUHHUX
IYXJIMHHUX cQepoifliB KJIITUHHOI TECT-CUCTEMH, 306araueHoi CTOBOYPOBUMU NyxJIMHHUMU KiliTuHamu (CIIK), nis
BM3HAYEHHS BIUIMBY IPOTUIYXJIMHHUX IIPenapariB. MeTonn gOCiIKeHHs - KyJIbTUBYBAaHHS KJIiTHH Ta
6araToxIiTHHHUX NyxJAUHHUX cdepoinis (BIIC), imyHoricToximiuHi, MOpdOMeTpuyHi, CrieKTPOPOTOMETPUYHI, aHaJI3
BIDKMBAHOCTI KJIiTUMH - MTT-TecT, migpaxyHoK KiJIbKOCTi KJIITUH B Kamepi ['opsieBa, METO, IPOTOYHOI IUTOMETPII.
1106 OLiHMTH BiZICOTOK KJIiTHH 3i CTOBOYPOBUM (peHoTuriom y KybTypi BIIC micss 36arayenns CIIK, 6yio
IIPOBEEHO MOPIBHSHHS MapKepiB, XapaKTePHUX [1JIs1 CTOBOYPOBUX KJIITUH PaKy MOJIOYHOI 3ay03u. Tak, mics
IOBrOTPUBAJIOrO KyJIbTUBYBaHHS KJIITUH MOHOIIApoBoi Ta chepoinHoi KynbTyp yinii MCF-7 6ys10 BUSIBIEHO
NiABUILEHY €KCIIPECii0 BHYTPILTHbOKJIITUHHOIO MapKepy HECTUHY Ta NTOBepxHeBoro Mmapkepy CD133, a Takox
30i7IbIIEHHS aylbIEeTieriiporeHa3Hoi akTUBHOCTI kiiTnHamu 3BI1C, B MOPiBHSHHI 3 aiT€3MBHUMU KJIiTUHAMU Ta

chepoinamy, SKi KyJIbTUBYBa/IX 33 3BUYATHUX YMOB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,

TEXHOJIOTI} TOILO) 1151 3a6€311eYEHHs €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjis:
BnposaaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2020
3aKkiHYeHHs eTamy: 12.2020
Crno>kuBavi NPOAYKILii: Haujonanbua akaziemist Hayk Ykpainu

IlepcrieKTHBHI PUHKH: Vkpaina, KpaiHu 6JIM3bKOTO Ta IaJIbHBOTO 3apy6ikoKs



XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHU 00OCAT IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamnist:

IX. Bi6siorpadiuHuii onuc
I'epremoxk T.C. , [lepenenunina O.M., Kyanenosa I"M., [I3i06eHko H.B., Pakma H.I'., T'op6au O.I., XmenbHunpka 10.M.,
Cupopenko M.B. JlocyizpkeHHs CyononyJsLii CToBOypOBUX MyXJIMHHUX KJIITUH B KJIIITUHHUX MOJEJISIX PAKy

MOJIOYHOI 3a71034. Llutosorida i reneruka. 2020. Y npenpuHTax.

: Tepremok T.C. , [lepenenuuida O.M., Kysnenosa I'M., [Isto6enko H.B., Pakma H.I',, 'op6ay O.1., XmenbHu1bKa
I0.M., Cuzopenko M.B. [locinkeHHs cyOronyssitii CTOBOYPOBUX NyXJIMHHUX KJIITUH B KJIITUHHUX MOZEJISIX PaKy

MOJIOYHOI 3a7103u. Llutosoris i reHeTuka. 2020.

X. 3aKJII0YHI BiZOMOCTI

KepiBHUK IOPHAHYHOI 0COOH [Toropinui Anarosniit Mukosanosmy
I. ¢.-M. H.

IlepeJtik 0Cci0O-BHKOHABILiB

J3r06enko Hatans BonopumupiBHa
(k. 6. H.)

Kysuenosa 'ainna MukosaiBHa
(k. 6. H.)

[Tepenenuuina OneHa MuxaniBHa
(k. 6. H.)

Cupopenko Muxaitno BacuiboBud
(m.6.H.)

BignosigasibHUI 3a MiATOTOBKY Hyxota JLL.
00JIIKOBHX JJOKYMEHTIB
Tenedpon +38 (096) 266-59-22

PeecTpaTtop
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