O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0419U003158
Oco06J1uBi TO3HAYKH: BinKkpura

Jata peectpaunii: 01-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Topak IpuHa PomaHniBHa

2. T'opak Ipnna PomaHiBHa

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs
Bup, pucepranii: kanguuaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniagabHOCTI: 03.00.04
Ha3Ba HayKoBOIi CcIleniaJbHOCTI: Bioximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3actocoByeTsbcs

Jara 3axHcCTy: 24-06-2019

CreniaJbHICTh 32 OCBITOIO: Biosoris

Micue po6oTH 3400yBayva: Incruryt 6ioximii im. O.B.[Tanaxina HauionansHoi Akanemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417288

Micuesnaxo,szeHHa: ByJ1. JleonTOoBMYa, 9, M. Kuis, Kuis, 01030, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHSA: HaujonasnbHa akajiemis HayK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaJai30BaHOi BYEHOI pazu): [l 26.240.01

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HcTuTyT Gioximii im. O.B.MTanazina HanjionanbHoi Akamemii
Hayk Ykpainu

Kopg 3a €IPIIOY: 05417288

Micqesnaxo,szeuna: ByJ1. JleonToBMYa, 9, M. Kuis, Kuis, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [ncTuTyT 6ioximii im. O.B.MTanazina HanjionansHoi Akaemii
Hayk Ykpainun

Kopg 3a €IPIIOY: 05417288

Micuesnaxo,zm(emm: ByJ1. JleonToBMYa, 9, M. Kuis, Kuis, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist HayK Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PyOPHK: 31.27.31

Tema gucepranii:
1. Posb agantepHoro npoteiny Ruk /CIN8S y koHTposi Mirpatiii # iHBasii MyXJIMHHUX KJIITHH in vitro Ta in vivo

2. Role of adaptor protein Ruk /CIN85 in the control of migration and invasion of cancer cells in vitro and in vivo

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA JOCTIIKEHHIO MOJIEKY/ISIPHUX MEXaHi3MiB, 3aJI€XKHUX BiJl alallTepPHOTO
nporeiny Ruk/CINS85, mo 3a6e3reuyoTb KOHTPOJIb NIPOLECiB Mirpatiii i iHBasii MyXJIMHHMX KIIITUH Ha MOJIEJISX in
vitro Ta in vivo. Bys10 ofep>kaHo cy6JliHii KJIITHH afeHOKapLMHOMU IPyHOI 3271031 Muli JliHii 4T1 3i cTabinbHOIO
HaJeKCIIPECi€lo Ta MPUTrHiYeHOI0 eKcIipecieo agantepHoro npoteiny Ruk /CIN8S. [TpoeMOHCTPOBaHO, 1110
Hagekcnpecis agantepHoro rnpoteiny Ruk /CINSS y kiitnHax jiHii 4T1 cynpoBoaKy€eTbCs 3BHUKEHHSM iX
npoJlipepaTUBHOTrO MOTEHIliaNy Ta aAre3UBHOCTI I IOCUJIEHHSIM PYXJIMBOCTI Ta iHBa3UBHOCTI in vitro, Tofi sIK

npurHiueHHs ekcrpecii Ruk /CIN85 y kiiTuHax yiHii 4T1 cnprynHsie NPOTUIEKHO CKepOBaHi eekTu. Briepie



0XapaKTEPU30BaHO 3MiHM TPAHCKPUIITOMY IIyXJIMHHUX KJIITMH 3 PI3HUMU PiBHAMU €KCIPECii bOro aganrepa i
BusBieHo, o Ruk/CIN85 monysioe ekcripeciio HU3KY reHiB, 3ajly4eHux Jo MpoleciB Mirpauii Ta iHBasii, B Tomy
yuci BiMeHTUHy, E-kagrepuny, TpaHcKpunuinHux gakropis Twistl, Snail, Zebl /2, MaTpUKCHUX METaJIONPOTEiHA3
MMP-2, MMP-9, ¢akropis penporpamysanHs Klf4, Oct4, Nanog. Bnepie nokasaHo, 110 piBeHb eKcIpecii

Ruk /CIN85 HeratuBHO KOPEJIO€E 3 aKTUBHICTIO MAaTPUKCHUX MeTasonpoTeina3 MMP-2 i MMP-9. AktuBauis uux
METAJIONPOTEIHA3 CYIIPOBOIKYETLCS IIPUTHIYEHH M iHBa3UBHOCTI KJIITHH JIiHii 4T1 3 NPUTHIYEHOIO €KCIIpeCiero

Ruk /CIN85, IMOBipHO, 3a paxyHOK IIPOAYKYBaHHS aHTiOCTaTUHIB. BusiBiieHO 03HaKu ame60igHOoro TUMy Mirpartii y
kiiTuH 4T1 3 Hagekcnpecieto Ruk /CIN8S: mpurHiueHHs NepULeIoISPHOro MPOTe0i3y, OKpyria ¢popma KIIiTUH,
HasIBHICTb KOPTUKAJIbHOTO aKTMHOBOTO KiJIbIlSl Ta BUIT'TYyBaHb MeMOpaHH, IiJBUIleHa aKTUBHICTb i eKcIipecis
Jizunokcupasy. Becranosneno, mo kiitTuHy JiHii 4T1 3 Hagexkcnpecieto Ruk /CIN85 xapakTepusyoTbCs TOCUIEHHSIM
IIPOSIBY O3HAK PAKOBUX CTOBOYPOBHUX KJIITMH, TAKUX SIK 30ATHICTb O POCTY B HENPUKPIIJIEHOMY CTaHi Ta
CaMOBIITBOPEHHS, €KCIIPECid crienu@ivHnX IOBEPXHEBUX MapKepiB, MiIBUILEHA PE3UCTEHTHICTD 10
nokcopyb6inyny. Hanekcnpecist Ruk /CIN8S y kiitTunax 1iHii 4T1 cynpoBOIKy€eTbCsl IOCUJIEHHSM iX 31aTHOCTI 10
eKCTpaBas3yBaHHS Ta MeTacTasyBaHHs B JiereHi, Tofi sk down-perymoBaHHs Ruk /CIN85, HaBnaku, Besie 1o
IIPAKTUYHO MOBHOTO NPUTHIYEHHSI XX IIPoLeciB. BcTaHOBIIEHO, 110 B lereHeBUX MeTacTtaszax Ruk /CIN8S inngykye
Me3eHXIMHO-emiTeiiHu Nepexif, acolifioBaHuH 3 IIOCUJIEHHSIM MPOoJliPepaTHBHOI aKTUBHOCTI MYXJIMHHUX KIITHH.
OpepskaHi pe3ysbTaTy CBiuaTh Ipo Te, o KAiTUHY 3 Hapekcrpecieo Ruk /CIN85 xapakTepusyloThCsl MiJBULLEHOIO
eMiTeNiTHO-Me3eHXIMHOIO / Me3eHXiMHO-aMeb0iHOIO TIJIaCTUYHICTIO, SIKA 1 JIEKUTb B OCHOBI ITOCUJIEHOI
iHBa3MBHOCTI 11 MeTacTa3yBaHHS, TOJi gK KiiTuHU 4T1 3 npurnivenHsm Ruk /CIN85 BTpayaroTh MIaCTUYHICTS i

nepebyBalOTh Y TOMOI'€HHOMY eIliTeJIiiHOMY CTaHi.

2. This PhD thesis is aimed to investigate molecular mechanisms dependent on adaptor protein Ruk/CINS5 that
control migration and invasion of cancer cells in vitro and in vivo. Murine breast adenocarcinoma 4T1 cells sublines
with stable overexpression or knockdown of Ruk/CIN85 were generated. It was demonstrated that Ruk /CIN85
overexpression in sublines of 4T1 cells is accompanied by decreased proliferative potential and adhesiveness as
well as increased motility and invasiveness in vitro, while Ruk /CIN85 downregulation leads to opposite effects. For
the first time transcriptome analysis of cancer cells with different Ruk /CIN85 expression levels was performed. It
revealed that adaptor protein Ruk/CIN85 modulates the expression of a number of genes involved in cancer cells
migration and invasion, including transcription factors Twistl, Snail, Zeb1/2, matrix metalloproteinases MMP-2,
MMP-9, reprogramming factors Klf4, Oct4, Nanog. Ruk /CIN85 expression level in 4T1 cells correlates negatively
with MMP-2 and MMP-9 activities. Activation of these enzymes inhibits invasion of Ruk /CIN85-downregulated
cells via angiostatin production. The features of amoeboid-like motility in Ruk /CIN85-overexpressing 4T1 cells
such as abrogated pericellular proteolysis, rounded cell shape, presense of cortical actin ring and membrane blebs,
increased lysyl oxydase expression and activity were found. Ruk /CIN85 overexpression in 4T1 cells was
demonstrated to potentiate cancer stem cells properties, such as anchorage-independent growth, self-renewal,
expression of specific surface markers, doxorubicin resistance. It was found that overexpression of adaptor
protein Ruk /CINS85 in 4T1 cells is accompanied by elevated extravasation and lung metastasis, while Ruk /CIN85
knockdown results in considerable quenching of metastatic potential. In the pulmonary metastases Ruk /CIN85
induces mesenchymal-epithelial transition, associated with enhanced proliferative activity of cancer cells. The
data obtained indicate that Ruk/CIN85-overexpressing 4T1 cells are characterized by potentiation of epithelial-
mesenchymal /mesenchymal-amoeboid plasticity, underlying increased cancer cells invasion and metastasis.

Ruk /CIN85-downregulated cells lack such plasticity and acquire homogenous epithelial-like state.
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