O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0418U003732
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamii: 19-11-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KymHipyk Beponika OsneriBHa

2. Kushniruk Veronika Olegivna

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

Jlara 3axHcTy: 23-10-2018

CreniaJIbHICTh 32 OCBITOIO: Biojoris

Micue po60oTH 34,00yBava: IHCTUTYT MOJIEKYIAPHOI Giostorii i reHeTnkr HAH Ykpainu

Kopg 3a €IPIIOY: 05417101

Micuesnaxo,szeHHa: ByJI. AKagl. 3a6osioTHoro, 150, M. KuiB, KuiBceka 061, 03680, Yrpaina

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
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT MOJIEKYJIAPHOI Gioorii i renetrku HAH Vkpainu
Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJ1. Akazl. 3a6osoTtHoro, 150, M. Kuis, KuiBcbka 06:1., 03680, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT MOJIEKYIAPHOI Giosiorii i renetrku HAH Ykpainu
Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKag. 3a6osioTHoro, 150, M. Kuis, KuiBcbka 061., 03680, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 34.15.23

Tema gucepranii:
1. KapioTuniuHa eBoJ011isi CTOBOYPOBUX KJIITUH AOPOCIIOi JIIOAMHYM HOBOI JIiHii 4BL npu aganrauii 10 yM0B in vitro

2. Karyotype evolution of adult human stem cells of new 4BL cell line during adaptation to in vitro conditions

Pedepar:

1. Briepie netajpHO 0XapaKTepU30BaHO KapioTUIl HOBOi CTOBOYPOBOi KIIiTMHHOI JiHii 4BL Ha cTafisx cTaHOBIEHHS i
3aKOHOMIPHOCTI (BTpaTa CTaT€BOi XPOMOCOMH i HEBUIIAJIKOBUI XapaKTep XPOMOCOMHUX abepaliii), 1o
CIIOCTEPIralThCA i B yMOBaX OpraHismy. BinmMinHOI0 pucolo miHii 4BL € yHiIKaIbHMI KOMIJIEKC CTPYKTYPHUX
nepebyznos xpomocoM: t(1;11)(q12;p15), der(2)(p11~12), £(5;15)(q10;p10), £(12;15)(p10;q10), t(16;21)(q13;p1l), He3BakaOun
Ha SIKi criocTepiraeTbcs 36€pesKeHHs1 OIS AUNIIOITHOTO MOJAIbHOTO KJacy B 42-43 XpOMOCOMMU NPOTSITOM Oijibllie
IlecATU POKIB y KyJIbTypi. Ha Mi3Hix nacaskax criocrepiraau NoJliIoigu3aniio YaCTUHY KIIITUHHOIL MTOMyJIALii, 10
MIPUTAMaHHO JIiHisIM KJIiTUH IPU3YHIB Ta [E€SKUM JIiHiSIM PaKOBUX KJIITHH JI0gMHU. [T0KazaHo, 0 1OJaTKOBE
BHECEHHS B KJIITUHHY KyJIbTYPy CTPEC-UMHHUKA (BUCOKA IOHHA CUJIa CepeoBUIIa) 3MiHIOe cTabini3youunil 1oo6ip Ha
PYWIMHNAN i COPUYMHSIE HOBY XBUJIIO 3pDOCTAHHSI TEHOMHOI HECTabiIbHOCTI, SIKa [IO3UTHUBHO KOPEJIIOE 3 €KCIIPECi€lo
penapaTtvBHOro eHsumy MGMT. Merogom array CGH Brniepiie npoaHasni3soBaHO MaCHUBU T'€HiB, AKi BXOOATH 10

CKJIaNly AyIIikauiil/neseniii i 3po6eHo NpuIyeHHs o0 iXHbOI MOKJIMBOI CeJIeKTHMBHOI IepeBary. Brnepie



0XapaKTeprU30BaHO MOP(POJIOTiuHi, pOCTOBI Ta iIMyHO(PEHOTUNIOBI OCOGIMBOCTI KJIITUH JOCiAKyBaHOI JIiHii, sKi,
HIMOBIpHO, HaJIeXaTh JO MYJbTUIIOTEHTHUX CTOBOYPOBUX HET€MOIIOETUYHUX KIIITUH. IMOpTanisalito KIiTHHHOI JiHii

4BL ninTBEpIKEHO EKCIIPECI€I0 reHa TeJIoMepasHu.

2. The majority of available human stable cell lines have cancer or embryonic origin or their immortalizations were
achieved by introduction of vectors with some genes. Hence, there is a demand for new human cell lines,
especially obtained from normal tissues of adult organism. In the department of human genetics of Institute of
molecular biology and genetics of NAS of Ukraine the new human stem cell line 4BL was obtained from peripheral
blood of adult healthy donor, using feeder and special medium with recombinant cytokins LIF, SCF and IL-3
(Lukash 2011). Karyotype evolution of such cell lines is virtually not investigated. Taking into account that cell lines
are valuable objects for various research, regular monitoring of their genome changes is essential for proper data
interpretation. Cell line 4BL had successfully overcome the Hayflick limit and is cultivated for more than 220
passages (above 10 years) in culture. For the first time, its karyotype analyses were performed at different stages of
establishment and stabilization. The comparison with stem and cancer cell line was done and the following
regularities were revealed: sex chromosome loss during long-term cultivation and non-random character of
chromosome aberrations - which is close to changes in organism with age or disease. We detected a
polyploidization of the part of cell population at late passages (196th -221st passages), which is a characteristic of
rodent cell lines or some cancer cell lines. The hallmark of the cell line 4BL is six marker chromosomes and the
unique complex of chromosomal aberrations: t(1;11)(q12;p15), der(2)(p11~12), t(5;15)(q10;p10), £(12;15)(p10;q10),
t(16;21)(q13;p11), despite which the near-diploid modal class in 42-43 chromosome is maintained for more than 10
years in culture. FISH Cytocell OctoChrom technique application allowed not only to clarify the nature of
chromosomal aberrations, detected by G-banding, but also to identify some marker chromosome, which appeared
to be derivatives of 4 and 17 chromosome. We have revealed by array CGH that majority of chromosomal
aberrations are mosaic, what confirmed the presence of different clones in the cell population of line 4BL. The
feature of karyotype stabilization stage can be considered main chromosomal rearrangements (duplications of
chromosomes 2, 10, 16 and 19 and deletions of chromosomes 4, 10, 12, 13, 17 and X), which are maintained in cells
from 120th till 205th passage, whereas small new aberrations were eliminated on the next investigated passage.
The selective advantages of the continuously reproduced chromosome aberrations can be associated with the
increased genes dose of mitotic signal pathways (dup19p13.3-p12) on the background of the decreased copy
number of the tumor suppressor genes (del 13q12.11-q21.2). As a result the enhanced proliferative capacity is
accompanied by increased gene dosage of apoptosis inducers (dup2q31.1-q33.1, dup16ql12.1q12.2, dup16 q22.1-q24.3).
It has been shown that addition of stress factor into the system (high ionic strength of medium) changed the
stabilizing selection to the directional one and provoked a new wave of genomic instability growing, what is the
feature of establishment stage, and had a positive correlation with MGMT expression. For the first time we
investigated morphological and growth peculiarities of new cell line 4BL. Presence of two cell types - fibroblast-
like and epithelioid-like — was revealed. The abilities of these cells to form rounded colonies in soft agar and to
differentiate into adipogenic, myogenic and osteogenic directions were determined. By flow-cytometry results,
cell populations of line 4BL are positive for markers of mesenchymal stem cells CD73+ and CD105+, and are
negative for hematopoietic stem cell markers CD14-, CD34- and CD45-, also cells are negative for Oct4-, which is
typical for the cells of embryonic or tumor origin. So, cell populations of line 4BL most probably belong to
multipotent non-hemopoietic stem cells. The immortalization of cell line 4BL has been confirmed by telomerase
expression at different passages. Cell line 4BL can be recommended as a model object for investigation of
fundamental processes: adaptation to long-term cultivation in vitro, karyotype evolution under regressive
condition, and, considering its more than 10 years maintenance in culture - as a model of human cell changes
during aging. It is possible to use this cell line for drugs testing and for development of skin equivalents. Taking
into account the origin of the 4BL line - peripheral blood of adult healthy donor - it can be used as a control for
research on cancer or artificially immortalized cell lines.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:



IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

Iyosikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Comnia;ibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Jlykam JIro60B JleoHiniBHa

2. Lukash Lyubov Leonidivna

KBasigikamnis: 1. 6. 1., 03.00.22
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

VII. BizomocTi npo odiniiHNX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. CuB0106 AHZpIit Bomogumuposud

2. Sivolob Andriy Volodymyrovych

KBasigikanis: 1. 6. 1., 03.00.02
ImenTudikarop ORCID ID: He zactocoyeTrbes
JonaTkoBa iHdopmalist:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Illoposnbceka CaiTiana BosmonumupisHa

2. Podolska Svitlana Volodymyrivna

KBasmigikamis: k. 6. 1., 03.00.15
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:

Inentudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI

TOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peECTpallil0o HAyKOBOi

OisIIBHOCTI

€nbcoka ['aHHa BaneHTuHiBHA

€nbcoka ['aHHa BaneHTuHiBHA

FOpuenko T.A.



