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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO MOJIEKYJIIPHUX MEXaHIi3MiB, 3aJI€JKHYX Bif aJallTEPHOTO
nporeiny Ruk/CINS5, 1m0 3a6e3reuyoTb KOHTPOJIb IIPOLECiB Mirpatii i1 iHBa3ii NyXJIMHHUX KJIITUH HA MOZEJSIX in
vitro Ta in vivo. Bysio omep>kano cy6uliHil KJIiTHH afleHOKapLMHOMH IPyHOI 3271031 Muli JiiHii 4T1 3i cTabinbHOIO
HaJIeKCIIPEeCi€lo Ta IPUTHIYEHOI0 eKcIipecielo agantepHoro nporeiny Ruk /CIN8S. [IpoieMOHCTpOBaHoO, 10
Hagekcnpecis agantepHoro npoteiny Ruk /CIN85 y kiituHax niHii 4T1 cynpoBOIKyeTbCs 3HIDKEHHSM iX
npostipepaTUBHOTrO MOTEHIiaNy Ta aAre3UBHOCTI I IOCUJIEHHSIM PYXJIMBOCTI Ta iHBa3MBHOCTI in vitro, Toni sk
npurHiveHHs ekcnpecii Ruk /CIN85 y knituHax ninii 4T1 cipuyurHse NpoTUiIeXHO cKepoBaHi edexTu. Bnepiue
0XapaKTEPU30BAHO 3MiHM TPAHCKPUIITOMY IIyXJIMHHUX KJIITMH 3 Pi3HUMU PiBHSAMU €KCIIPECii bOro aganrepa i
BusBieHo, o Ruk/CIN85 mopnysoe ekcrpeciio HU3KY reHiB, 3ajy4eHux 1o MpoleciB Mirpaii Ta iHBasii, B Tomy

yuci BiMeHTUHy, E-kanrepuny, TpaHcKkpunuiiHux gakropis Twistl, Snail, Zebl /2, MaTpUKCHUX METaJIONpPOTEiHA3



MMP-2, MMP-9, ¢akropiB penporpamyBanHs Klf4, Oct4, Nanog. Briepiue rnokasaHo, 10 piBeHb eKCIpecii

Ruk /CIN85 HeraTuBHO KOpeJIIo€ 3 aKTUBHICTIO MaTPUKCHUX MeTasionpoTreinad MMP-2 i MMP-9. AktuBauis 1jux
METAJIONPOTEiHA3 CYIIPOBOIKYEThCS ITPUTHIYEHHSIM iHBAa3UBHOCTI KJIITHH JIiHii 4T1 3 IPUTHIYEHOIO €KCIIPECiero

Ruk /CIN85, i1MOBIpHO, 32 paXyHOK ITPOJIyKyBaHHS aHTiIOCTATHHIB. BUsIBJIEHO 03HAKM aMe60iIHOro TUIY Mirpatii y
kiiTuH 4T1 3 Hagekcnpecieto Ruk /CIN8S: mpurHiueHHs NepuLeIoISpPHOro POTe0i3y, OKpyra popma KIiTUH,
HasIBHICTb KOPTUKAJIbHOTO aKTMHOBOTO KiJIblsl Ta BUIT'TYyBaHb MeMOpaHH, MifjBUIlleHa aKTUBHICTb i ekcIipecis
Jizunokcuaasu. BeranosieHo, o KiitrHy JiHil 4T1 3 Hagekcnpecieio Ruk /CIN85 xapakTepusyoTbCsl TIOCUTIEHHSIM
IIPOSIBY O3HAK PAKOBUX CTOBOYPOBHUX KJIITMH, TAKUX SIK 30ATHICTb IO POCTY B HENIPUKPIIJIEHOMY CTaHi Ta
CaMOBiATBOPEHHS], eKCIIpecis crieru@ivyHnX MOBEPXHEBUX MAPKEPIB, MiBUIIEeHa PE3UCTEHTHICTh 110
nokcopyb6inyny. Hanekcnpecist Ruk /CIN8S y kiiTunax JiHii 4T1 cynipoBOIKY€ETbCSI IOCUJIEHHSIM iX 30aTHOCTI 10
€KCTpaBas3yBaHHS Ta MeTAacTa3yBaHHs B jiereHi, Tofi sk down-perymoBaHHs Ruk /CIN85, HaBnaku, Besie 10
[IPaKTUYHO MTOBHOTO ITPUTHIYE€HHS LUX NPOLECiB. BcTaHOBIEHO, 110 B JereHeBrux Mmeractasax Ruk /CIN8S inaykye
Me3eHXIMHO-eMiTeNifHNI [lepexis, acolLiiioBaHU 3 TOCUJIEHHSIM MTPOJlipepaTUBHOI aKTUBHOCTI MYXJIMHHUX KJIITHH.
OpeprkaHi pe3ysbTaTy CBifyaTh PO Te, o KITUHY 3 Hagekcipecieo Ruk /CIN85 xapakTepuayloThCsl MiJBULLIEHOIO
erniTesliiHO-Me3eHXIMHOIO /Me3eHXiMHO-aMeb0iIHOI0 TIIIACTUYHICTIO, SIKa U JIESKUTh B OCHOBI TIOCUJIEHO]
iHBa3MBHOCTI 11 MeTacTasyBaHHs, TOAi sIK KJIiTuHU 4T1 3 npuraivenHsam Ruk /CIN8S BTpayaroTh MI1aCTUYHICTS i

nepebyBalOTh Y TOMOT€HHOMY eIliTeJIiIiHOMY CTaHi.

2. This PhD thesis is aimed to investigate molecular mechanisms dependent on adaptor protein Ruk /CINS85 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.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ipo6ot Jlionmuna BopuciBHa
2. Drobot Liudmyla B.

KBasigikamis: 03.00.04

InenTudikarop ORCHID ID: He 3actocoyerscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Punguy Anna BonopumMupiBHa

2. Rynditch Alla V.

KBasigikamis: 03.00.03

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. l'apmaHnuyk JltonMuia BacuniBHa

2. Garmanhuk Ludmila V.

Keasigikamis: 03.00.04

Inentudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Kocrepin Cepriit OnekciiioBud

Kocrepin Cepriit OnexcifioBud

IOpuenko T.A.



