O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0420U102101
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 30-11-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. AuToHeHKo CsiTiaHa BacuiiBHa

2. Antonenko Svitlana Vasilivha

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi crieniaIbHOCTI: 03.00.22

Ha3Ba HayKoOBOIi CIIeniaJIbHOCTI: MoeKyJ/pHa reHeTnKa

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTy: 24-11-2020

CreniaJIbHICTh 32 OCBITOIO: Biojoris

Micue po60oTH 34,00yBava: IHCTUTYT MOJIEKYJIAPHOI Giostorii i reHeTnky HanjoHanbHOT akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKaziemika 3a6osiotHOTO, 6y1. 150, M. KuiB, KuiBcbka 06:1., 03143, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeliagai30BaHOi BYE€HOI pagH): [ 26.237.01

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI O0COOH: [HCTUTYT MOJIEKYJIAPHOI Gioorii i renetrkn HanionanbHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKaziemika 3a6osiotHOrO, 6y1. 150, M. KuiB, KuiBcbka 06:1., 03143, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

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

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL OCOOM: [HCTUTYT MOJIEKYJIAPHOI 6io1oTii i reHeTnku HanjionasnbHoi
akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJ1. Akaziemika 3abosotHoro, 6ya. 150, M. Kuis, KuiBcbka 06:1., 03143, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 34.15.23

Tema guceprauii:
1. Posip USP1, GLG1, ZNF217 y po3BUTKy Ta IporpecyBaHHi Bcr-Abl-no3uTnBHOI XpOoHIUHOI MiesioigHoi nefikemii

2. Role of USP1, GLG1, ZNF217 in the development development and progression of Ber-Abl-positive chronic
myeloid leukemia

Pedepar:

1. Po6oTa nmpucBsiueHa BUBYEHHIO HOBHX MOJIEKYJISIPHUX B3aeMOJIill oHKOGinKa Ber-Abl i3 6inkamu USP1, GLG,
ZNF217 Ta BU3HAYE€HHIO iX POJIi Y MOJIEKYJIIPHO-TEHEeTMYHUX MeXaHi3Max PO3BUTKY Ta IporpecyBaHHs Ph-
[TIO3UTUBHOI XPOHIYHOI Mi€JIOifHOI JIefiKeMii. BCTAaHOBJIEHO MOJKJIMBUN BILJIMB HEKOHTPOJIbOBAHOI TUPO3MH KiHa3HOi
aKkTuBHOCTI Ber-Abl Ha pyHKUiOHANBHI B1acTUBOCTI 6is1KiB naptHepiB USP1, GLG1, ZFP217. [Toka3aHO BIJINB
aKTMBHOCTI ey6ikBiTrHa3u USP1 Ha piBeHb OHKOGiNKa Ber-Abl y kinitunax XMJI. OTpruMaHi pesysbTaTtu €
BaKJIMBUMU 151 TTOAAJIBIIOTO BUBUEHHS €TioJorii XpOHIYHOI MiesioigHO1 1efikemii Ta po3po6Ky HOBOI cTpaTerii
JIiKyBaHHS, CIPSIMOBAHOI Ha 6iNIKM-MillleHi, 3[aTHI CeJIEKTUBHO B3aeMOJiSITH 3 OHKOOiNKOM Ber-Abl Ta cnipusitu itoro

KJIITUHHOMY IIPOTEOJIi3Y.



2. Chronic myeloid leukemia (CML) cytogenetic marker is the Philadelphia chromosome, which is formed by the
reciprocal translocation between the 9 and 22 chromosomes. The Philadelphia chromosome encodes a Bcr-Abl
hybrid oncogene, which is formed by the fusion of the 5'-region of the Bcr gene with the major 3'-part of the Abl
gene, the product of the gene is Bcr-Abl oncoprotein with constitutive tyrosine kinase activity. Imatinib was the
first to be introduced into clinical therapy as the tyrosine kinase inhibitor of Ber-Abl oncoprotein, but despite its
efficacy and satisfactory tolerability compared to other cytostatics, almost one-third of patients develop the
resistance to such therapy. An alternative approach to treat CML is the selective reduction of the oncoprotein
level, which provides a thorough understanding of molecular rearrangements, signaling cascades malignant cells,
and detailed screening of Bcr-Abl partner proteins as novel therapeutic targets. Presented dissertation is
dedicated to the search for the new partner proteins of the Ber-Abl oncoprotein for establishing their role in the
development and progression of chronic myeloid leukemia. In the dissertation, for the first time, the interaction of
Bcr-Abl oncoprotein with USP1 protein was established in cells of a patient with blast crisis of CML.
Immunofluorescence analysis and confocal microscopy revealed that the formation of the Ber-Abl /USP1 protein
complex occurs in the cell nucleus. The binding specificity of Bcr-Abl /USP1 is implemented by the interaction of
the USP1 deubiquitinase with the PH domain of the Ber part of the oncoprotein. In the dissertation, it was first
demonstrated that inhibition of the functional properties of USP1 deubiquitinase correlates with a decreased level
of Ber-Abl oncoprotein in CML cells. This decrease coincides in time with the decrease or complete disappearance
of Ber-Abl /USP1 colocalization in K562 cells. For the first time, it has been experimentally confirmed that
inhibition of USP1/UAF1 protein complex formation by ML323 shifts USP1 localization from nuclear to cytoplasmic.
A hypothetical model was proposed, suggesting that USP1 by its deubiquitination activity prevents proteasomal
degradation of Ber-Abl oncoprotein. Therefore, USP1 seems to be a promising therapeutic target in CML
treatment. The direct interaction of the Bcr-Abl oncoprotein with GLG1 protein in K562 cells was also
demonstrated. Colocalization of Bcr-Abl /GLG1 proteins in the Golgi complex was detected by
immunofluorescence analysis and confocal microscopy. According to the results of bioinformatics analysis,
tyrosine sites are predicted for GLGI protein, which can be phosphorylated due to the tyrosine kinase activity of
the Ber-Abl oncoprotein. It is experimentally confirmed that the isoform of the GLG1 protein, which interacts with
the Ber-Abl oncoprotein, is tyrosine phosphorylated. It is known that the deregulation of GLG1 protein by protein
interactions in the Golgi complex leads to disturbance of adhesion, mobility and cell migration. It is suggested that
Bcer-Abl tyrosine kinase may uncontrollably activate GLG1 protein functions, leading to impairment of downstream
signaling pathways and creating prerequisites for CML progression. It was shown that the nuclear colocalization of
the Ber-Abl oncoprotein and the ZFP217 protein is involved in the regulation of cell proliferation and
differentiation, responses to growth suppressors, genome stability of antiproliferative signaling, and so on. The
inhibition of tyrosine kinase activity of Bcr-Abl by imatinib has been found to correlate with the low or complete
absence of ZFP217 protein expression in K562 cells and affect the nuclear localization of the oncoprotein itself.
Thus, in the dissertation, the interactions between the Bcr-Abl oncoprotein with USP1, GLG1 proteins, and
colocalization with ZFP217 protein in Ph-positive cells of CML were first demonstrated and characterized. The
correlation between USP1 deubiquitinase activity and Bcr-Abl protein level was established. The possible effect of
the uncontrolled tyrosine kinase activity of Bcr-Abl on the functional properties of partner proteins (USP1, GLGI,
ZFP217) was determined. The immunofluorescence assay method for working with K562 suspension cells has been
modified and adapted. The results obtained in the dissertation can be used to further study the etiology of CML
and to develop a new treatment strategy based on therapeutic target proteins capable of selectively interacting
with the Ber-Abl oncoprotein and promoting its cellular proteolysis.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopUTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Tenerees 'enHaniit IMUTpOBUY

2. Telegeev Gennadiy D.

KBasigikamis: 1. 6. 1., 03.00.03
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

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

1. MinueHko Osiekcanap ['puroposuy

2. Minchenko Oleksandr H.

KBasigikanis: 1. 6. 1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyerscs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Augpeesa Csityiana BacuiiBHa

2. Andreieva Svitlana Vasylivna

KBasmigikamis: 1. 6. 1., 14.01.31
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. BaBesieBnd Muxaiisno IlerpoBud

2. Zavelevych Mykhailo P.

KBasigikamis: . 6. 1., 14.01.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

€nbcoka ['aHHa BaneHnTuHiBHA

KyHax BikTop AHaTOJIi/10BIY
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00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
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OisIIBHOCTI




