O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0421U101893
Oco006J1uBi TO3HAYKH: BinKpura

HJaTa peecrtpamnii: 21-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. T'yp'anos Imutpo Cepriiosuy

2. Gurianov Dmytro S.

KBasmigikamis:

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

IIIndp HaykoBOi cneniaabHOCTI: 03.00.03

Ha3Ba HayKoOBOIi CcIeniaJIbHOCTI: MosekyJispHa 6iosoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcCTy: 28-04-2021

CreniaJIbHICTh 32 OCBITOIO: Biojoris

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

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKaziemika 3a6osiotTHOTO, 6y11. 150, M. KuiB, 03143, Vkpaina

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. Kuis, 03143, Vkpaina
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: BYJ. AKaziemika 3abosotHoro, 6yz. 150, m. Kuis, 03143, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 34.15

Tema guceprauii:
1. Binok BCR sik napTHEp KOMIIOHEHTIB LIUTOCKEJIeTa Ta BE3UKYJISIpPHOro TpaHcnopty ripyu BCR /ABL-110o3uTUBHIN
XPOHIYHIN MieoifHIN IenKeMii

2. BCR protein as partner of cytoskeleton and vesicular transport components in chronic myelogenous leukemia

Pedepar:

1. Po6oTa mpucBsiieHa BUBYEHHIO 3a/1y4eHHs IOBHOPOo3MipHoro 6inka BCR ta PH nomeny BCR y npouecu
BE3UKYJISIPHOI'O TPAHCIIOPTY Ta peopraxisalii LuTockeseTy. BussieHo, 1o 6ok BCR cniBiokanizyeTbcs 3
KOPTaKTMHOM Y TOYKaX PO3Taly>K€HHS aKTUHOBUX (islaMeHTiB. BUsBieHO NOTPilHY CHiBIOKali3alliio MK
KOPTaKTHMHOM, KIaTpuHoM Ta BCR, mo moxe cBiguuTu npo 3any4deHHst BCR 0o Arp2 /3-3aeXHOro NOryInHaHHS
KJIaTPMHOBUX BE3UKYyJI. BUSIBJIEHO y/IbTPACTPYKTYPHI 0cO6aMBOCT] criByokasizanii BCR 3 akTHOM, KJIaTPUHOM, Ta
KOPTaKTMHOM 32 JJOIIOMOT00 MiKPOCKOIIii HaIBUCOKOI PO3[IiJIbHOI 30aTHOCTI. Briepiie rnokasaHo, mo gomeH PH
6inka BCR 3a6e3mneuye 3as5KOPIOBaHHS IOBHOPO3MIPHOrO 6iIKa O EHTPOCOMH, sIKa € LIEHTPOM PEeryJisii
PO3rajy>KeHHs aKTUHOBUX (illaMeHTiB Ta MiKpOTPYy6OUOK. BUSIBJIEHO CTPYKTYPHI OCOOJIMBOCTI TOYKOBO]

criByioKasti3anii Mk kopraktuHOM Ta BCR B A11pi KJliTMHY Ha TepMiHaJbBHIN CTaflii KIITMHHOTO MOy, 0 MOXe



CBIYMTH IIPO MOXKJIMBY IX y4aCTb y pEOTpaHisallii 44epHOro akTUHY 3a/J1s MiATPUMaHHA LiliCHOCTI SepHOi
apxirextypu. OTpuMaHi JaHi PO3MUPIOIOTh PO3yMiHHS MOJIEKYJIIPHUX MEXaHi3MiB PO3BUTKY XPOHIYHOI MiesIOiIHO1

JlerikeMii Ta € NiArPyHTSIM 1J1s1 pO3pOOKM aJIbTEPHATUBHUX MiIXOLiB 10 Teparii.

2. Oncohematological diseases are among the most common types of cancer characterized by clonal proliferation
of transformed cells, which due to mutations are able to avoid apoptosis and have a selective advantage over
differentiated hematopoietic cells. Development of oncohematological disorder due to chromosomal translocation
is quite common case. Translocation results in fusion of two genes, leading to deregulation of signaling pathways
due to the acquisition of atypical functions: constitutive expression, tyrosine kinase activity and abnormal protein
localization within the cell. The t(9; 22) (q34; ql1) reciprocal translocation between 9 and 22 chromosomes results
in fusion of Ber gene on chromosome 22 to the Abl gene on chromosome 9. BCR-ABL hybrid protein resulting from
such fusion is characterized by the constitutive tyrosine kinase activity provided by its ABL portion. This leads to
uncontrolled phosphorylation of proteins inside the cell and as a result, the cell becomes malignant and loses the
ability to differentiate. Because of different breakpoints in the Bcr gene, translocation can give rise to different
types of chimeric protein - BCR-ABLp190, BCR-ABLp210, BCR-ABLp230. They differ in the presence or absence of
a BCR region containing the PH and DH domains. These three forms are associated with different types of
leukemia, the short type p190 - acute lymphoblastic leukemia, type p210 - chronic myeloid leukemia, type p230 -
chronic neutrophilic leukemia. Thus, the study of the function of these domains will help to understand which
molecular pathways determine the specific phenotype of the disease. In previous studies, mass spectrometry
identified 23 potential candidates for interaction with the PH domain of the BCR among the proteins of the K562
cell line, which originates from a patient with chronic myeloid leukemia and contains t(9; 22) (q34; ql1)
rearrangement, expressing BCR-ABLp210. Among the candidates for the interaction are cortactin, which belongs
to protein family of actin regulators, and o-tubulin, which is one of the two heterodimers that form microtubules.
We determined that PH domain of BCR protein and full-length BCR are able to colocalize with cortactin in the
perimembrane region at the points of actin branching and in the sites of cell adhesion to surface. We obtained a
subdiffraction image of PH domain of BCR, as well as an image of distribution of clathrin, BCR and cortactin using
STED super-resolution microscopy. We found that PH domain and full-length BCR are present on the centrosome
along with cortactin. Since the centrosome is the nucleation center of microtubules, we suggest that it is in this
region that the interaction between the PH domain and o-tubulin may take place. According to recent studies,
centrosome is also the actin-organizing center, so the simultaneous presence of BCR / ABL and cortactin may be
an indication that cortactin is activated by tyrosine kinase activity of ABL moiety. To test this hypothesis, we
performed a bioinformatic analysis of phosphorylation sites and found that ABL and cortactin activator - SRC
kinase share seven predicted sites. For the first time it is shown that PH domain provides anchoring of BCR to the
centrosome. We believe that uncontrolled phosphorylation of cortactin can lead to disruption of centrosome
integrity, which is one of the distinct features of cancer cells. We have demonstrated colocalization between BCR
and cortactin in the nucleus at the terminal stage of cell division, characterized by the presence of contractile ring
between the nuclei. We hypothesize that BCR and cotractin may thus provide the branching of nuclear actin that is
required for a coordinated change in the nuclear architecture during cell division. We hypothesize that data of
colocalization with clathrin and cortactin in different cell compartments demonstrate involvement of PH domain
of BCR in endosomal trafficking and sorting system, comprising clathrin-mediated endocytosis, early endosome
formation, trans-Golgi network, and centrosome. These data may aid in better understanding of pathogenesis
mechanisms of chronic myeloid leukemia and provide background for new therapeutic targets that may be an
alternative to the existing approach of using tyrosine kinase inhibitors of ABL, which often lead to resistance and
requirement to develop next generation of drugs.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tenerees ['enHanii JIMUTPOBUY

2. Telegeev Gennadiy D.

KBasigikanis: 1. 6. 1., 03.00.22
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

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

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. MinyeHko Onekcanap ['puroposud

2. Minchenko Olexander

KBasigikanis: 1.6.1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. 3aBesieBud Muxanso IleTrposud

2. Zavelevych Mykhailo P.

KBasigikamis: 1. 6. ., 14.01.07
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

€nbcoka ['aHHa BaneHTuHiBHA

Kopuesnok Onekcanap IBaHoBrY

IOpuenko T.A.



