O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0416U000933
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 22-04-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Crenanenko OJjiekciii AHATOJIIAOBUY

2. Stepanenko Oleksii Anatoliiovych
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

JlaTa 3axucTy: 11-04-2016

CreniaJbHICTh 32 OCBITOIO: 8.070403

Micue po60oTH 34,00yBayYa: [HCTUTYT MOJIEKYJIAPHOI 6i010Tii i reHeTrKM

Kopg 3a €IPIIOY: 05417101

Micuesnaxo,szeHHa: 03680, Kuis, Bys1. 3a60n0THOTO, 150

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pasu). [126.237.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

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

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT MOJIEKYIAPHOI 6i0JI0Til i reHeTnKu
Kopg 3a €IPIIOY: 05417101

Micue3Haxoa KeHHs: 03680, Kuis, Bys1. 3a60510THOTO, 150

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 34.15

Tema gucepranii:
1. BB TepaneBTUYHUX XiMionpenaparis i cTabinpHOI TpaHc@ekuii reHa CHI3L1 Ha reHOM Ta PEHOTHUII MYXJIMHHUAX

KJIITUH

2. The influence of drugs and stable transfection of CHI3L1 gene on genome and phenotype of tumor cells

Pedepar:

1. Inceprauiiina po60oTa IpUCBIY€Ha JOCIiKEHHIO BIIJIMBY CTabibHOI TpaHC(eKLii acolifioBaHOTO 3 PO3BUTKOM
nyxsinH rena CHI3L1 ta goBrorpusanoi o6po6Ku KiliHIYHMMU XiMionpenapaTamu (TEMO30JI0Mifl, IUCIJIATYH,
Temsiposimycom Ta UO126) Ha XpOMOCOMHY HECTabiIbHICTh Ta (PEHOTUI MYXJIMHHUX JIiHil Ki1iTuH. [TokasaHo, mo
crabinbHa TpaHcdexkiis muasmigHoi JHK pcDNA3.1 Bukivkasna 36iibieHHs PiBHS XpPOMOCOMHOI HECTabiIbHOCTI B
wiitnHax HEK293_pcDNA3.1 ta 3minu ¢penoruny. Exroniuyna nponykuis CHI3L1 nigsuiyBana XUTTE30ATHICTD i
edexTuBHiCTb popmyBaHHs KosoHiil (EQK) knitnnamu HEK293 _ CHI3L1. He3Baskaiouu Ha €KTOMIUHY NPOAYKIIi0
CHI3L1 knnonamu kytituH HeLa_ CHI3LI, ixus sxutte3gatHicTs i EQK 6yny HaBnaku HUKYi B IIOPiBHSHHI 3
HemopaudikoBanumu kinitnHamu Hela. [TpoieMOHCTPOBAHO $SIK 36ibIlIeHHS, TaK i 3MeHIIeHHsI TeHOMHO]
reTepOreHHOCTi Ta arPECUBHOCTI 3J105KiCHOTO (PEHOTUITY KJITHH Mif, Iielo KIiHIYHOro XiMionpenapara
TemMo30s10Mify. Tepamnig KaiHiYHUM XiMioIlpenapaToM LUCIUIATUHOM IioMu mypa C6 in vivo He BIUIMHYJIO Ha

KiJIBKICTb KOMIill XpOMOCOMHMUX JIOKYCiB Ta MaT€PH POCTY BUIJIEHNX 3 ITyXJIMH PE3UCTEHTHUX KJIiTHH. PiBeHb



XPOMOCOMHO] HeCTabiIbHOCTI 3pocTaB B KiliTUHAX raiobmactomu U251 Ta T98G micsist 4oBroTpuBaloi 06pooKu
KJIIHIYHUM TapreTHUM Ximionpenaparom temsuposimycom (TEM), inribitopom mTOR kinazu. U251TEM kiitTuaM
3HU3uuU nposidepauito, EOK i mirpauito, Togi sk Hisgkoi BinMiHHOCTI Mixk T98G i T98GTEM kniTuHaMu He
criocrepirasnocs. JloBrorpusaa o6po6ka kiituH U251 inribitopom MEK kinaz U0126 36inbimmia ixHio nposidepariiio
BJIBiui.

2. The research is dealing with the analysis of chromosomal instability and phenotype of tumor cells of a glial and
non-glial origin after exposure to cytotoxic stress factors. It was found that stable transfection of plasmid DNA,
transgene CHI3L1 or long-term drug treatment (temozolomide, cisplatin, temsirolimus, and U0126) affected the
phenotype of tumor cells by changing the level of genome instability and genetic heterogeneity. Chromosomal
instability may be a universal mechanism of tumor cells adaptation to stresses of various nature. The stable
transfection of plasmid DNA pcDNA3.1 caused an increase in the level of chromosomal instability (clonal and
nonclonal chromosomal aberrations) in HEK293_pcDNA3.1 cells, which was associated with the decreased viability
but increased colony formation efficiency (CFE) in soft agar. Changes in the genome and phenotype of tumor cells
stably transfected with empty vector (without the target gene) raises a question about the adequacy of the cell
models with stable transgene transfection for the investigation of oncogenic gene functions, since it is impossibile
to distinguish, which phenotype changes are caused by the product of a (trans)gene and which are connected with
the chromosome changes that accompany the stable transfection of the vector DNA, cytotoxic antibiotic
treatment, and the transgene acute overproduction. The ectopic production of CHI3L1 increased the viability and
CFE of HEK293_CHI3L1 cells compared to the control HEK293_pcDNA3.1 or parental HEK293 cells. On the
contrary, despite ectopic production of CHI3L1 by HeLa_ CHI3L1 clones, their viability and CFE were lower
compared to the parental HelLa cells. Thus, we have observed the opposite changes in phenotype comparing
HeLa_CHI3L1 clones and 293_CHI3L1 cells. We share the view that the effect and function of a (trans)gene can be
opposite and versatile in cells with different genomes and are determined by genetic network, which is in turn
defined by genome context. Thereby, caution in interpretation of molecular analysis data and the relationship
between cause and effect in cells with unstable genome is needed. In contrast to 293 cells derivatives, karyotypes
of HeLa_CHI3LI clones were much more stable. We suppose that accuracy of chromosome integrity-controlling
mechanisms determines the degree of genome destabilization after plasmid transfer (and other stresses). In any
case, the possible indirect effects associated with the process of plasmid transfer itself and selection of antibiotic
resistant clones should be verified and taken in consideration when interpreting results and making conclusions in
transgene studies. Elther an increase or decrease in the genomic heterogeneity and aggressive malignant
phenotype of tumor cells after long-term treatment with DNA-methylating clinical drug temozolomide were
demonstrated depending on the cell lines. These findings pointed out that the clinical use of temozolomide might
negatively influence the patient survival and recurrence treatment. The treatment of rat C6 glioma cells in vivo
with drug cisplatin did not significantly affect the copy number of chromosome loci and growth pattern of
resistant cells isolated from residual tumors. The fact that the treatment with cisplatin reduced the growth rate of
C6 glioma and increased the survival of rats, but did not affect chromosomal stability and growth characteristics of
the C6 cells in vitro, survived after treatment in vivo, can indicate a cytostatic effect rather than genotoxic effect of
cisplatin on the C6 cells. The level of clonal and nonclonal chromosomal aberrations was increased in glial U251
and T98G cells after prolonged clinical treatment with targeted drug temsirolimus (TEM), an inhibitor of mTOR
kinase. U251TEM cells had reduced proliferation, CFE and migration, whereas no difference between T98G and
TI98GTEM cells was observed. Long-term treatment of U251 cells, but not T98G, with targeted MEK kinase
inhibitor U0126 increased their proliferation twice. Thus, long-term treatment of tumor cells with targeted agents
induced cell-specific and inhibitor-specific adaptation effects. Finally, we showed that significance of

over /underestimation of cell viability in the MTT assay depends on a cell line, a time point of viability
measurement, inhibitor concentration, and other experimental parameters. To avoid a consistent proportion of
false positive and false negatve results, two complementary techniques and several time points of the viability
measurement are recommended. In conclusion, therapeutic promotion of tumor cell genomes to excessive

instability is a double-edged sword: the primary positive objective response and reduced cell viability may be



accompanied by increase in cell population genome heterogeneity and evolutionary potential of residual disease.
Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHuil NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:

ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

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

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KaBcan Bagum MycirioBuy

2. Kavsan Vadym Musiyovych

KBasigikanis: 1.6.1., 03.00.03
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Punpgyy Anna BosioguMupiBHa

2. Rynditch Alla Vladimirovna

KBasigikamis: 1.6.1., 03.00.22
Imentudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmalist:

IloBHe HaliMeHYyBaHHSI IOPHUAHUYHOI OCOOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Tmy3aman Janunn QimeneBuy

2. 'myaman Janunn Qimenesud

KBasidikamis: n.men.n., 03.00.11
Imentudikarop ORCID ID: He zacrocosyerbcs
JoparkoBa iHdpopmamnist:

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

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpassriHHS:

InenTudgikarop ROR: He zacrocosyerscs

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. MinyeHko Onekcanap ['puroposud

2. Minuenko OsekcaHzp I'puroposuy

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

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

€nbcoka ['aHHa BaneHTUHIBHA

€nbcoka ['aHHa BaseHTuHiBHA

FOpuenko T.A.



