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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

deHOTHUII i FEeHOTUII KJIITHH 32 Aii NyXJIMHO-aCcOolif10BaHUX I'eHiB Ta MOTEHLIMHNX TepaleBTUYHUX LUTOTOKCUYHUX

areHTiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Phenotype and genotype of cells under the influence of tumor-associated genes and potential therapeutic
cytotoxic agents

Pedepar yKpaiHCBKOIO:

O06’exT mocnimkeHHs: riaioMma-acouiiosani renn CHI3L1 i CHI3L2 Ta kiiHiYHUI HUTOTOKCUK MepHIoi JiHii Teparii
IJ1iOM TEMO30JIOMI]] SIK €(PEKTOPU HECTAOIIBHOCTI XPOMOCOMHOTO anapary Ta HabyTTs JiKapCbKOi pe3UCTEHTHOCTI
MIyXJIMHHUX KJITUH. METOIO NIPOEKTY € BCTAHOBJIEHHS HACJIIIKIB HaleKCIIpeCii acOLiiOBaHUX 3 PO3BUTKOM IyXJIMH
reHiB CHI3L1i CHI3L2 ta goBrotpuBaaoi 06poOKY IIUTOTOKCUKOM CUCTEMHOI [Iii TEMO30JIOMiIOM Ha KapioTur Ta
(eHOTUN KJIITHMH NYXJIMHHOIO Ta HEYXJIMHHOTO IOXOKEHHS, SIK IPEIUKTUBHUX YNHHUKIB [IPX pO3POO1i HOBUX
TepareBTUYHUX CTPATErii paKy. MeToIu AOCHIIKEHHS — 3BOPOTHA TPAHCKPHUIILis-MTOJiMEPa3Ha JIAHI[I0r0Ba
peaxlisl, KyJIbTUBYBaHHS KJIITUH CCaBLiB, TPAHCQEKLisl Ta JIEHTUBIPYCHA TPAHCAYKLisl, MOJIEKYJISIPHE KJIOHYBaHHS,
BectepH-6s10T aHasi3, aHasi3 yTBOPEHHS KIIiTUHAMU KOJIOHIH y HaMiBpiIKOMy cepeloBUIL, aHaJIi3 )KUTTE30ATHOCTI
Ta KapioTUIlyBaHHS KJIiTUH, IOBHOTPAHCKpUNITOMHUI NGS-aHai3. ¥ 11il1 po60Ti HaMU BCTAaHOBJIEHO, L0 ITPOrpecis
BUIIQIKOBUX KapiOTUIIB Ta HAGYTTS PUC 3/105IKiCHOI TpaHchopmMallii KIiTUHaAMU IJlianbHO-TyXJauHHOro (U251) i
HenyxauHHOro (HEK293) noxomkeHHs BinOyBaeTbCsl BHACIIAOK Oii myxyinHo-aconifioBanux CHI3L1 Ta CHI3L2, a He
nepeneceHHs uyyxopigHoi JHK, gk ¢pakropa cTOXaCTUYHOCTI reHoMy. Takox, NiiTBEP>KEHO, 110 €BOJIOLs
CIIOHTAHHUX KapiOTUIiB TPAHCT€HHUX MYyXJIMHHUX KiIiTiH U251 3a 1ii 10BroTpuBaioi 06po6Ku KIiHiYHUM
LIUTOTOKCHKOM IepIIOoi JIaHKM Teparii riaiobsactom Temo3onoMigom (TMZ) npu3BoauTh 10 NPUTHIYEHHS
KJIITUHHOTO pocTy. [IpoTe, BIanocs 4iTKo NPOAEMOHCTPYBATH, 10 CEpPeJ, iHIUX TPAHCTEHIB, CaMe €KTOIIYHa
excripecis CHI3L1 nocustoe nponidepatuBHuil TMZ-pe3ucteHTHUI TOTEHIial KIITUH i3 301/1bIIEHHIM
BUIAAKOBOCTI reHepallii CMIOHTaHHUX FeHeTUYHUX aHoMaslii. [115XxoM MpoBeeHHS IIIMO0KOro aHamisy
TpaHckpuntoMiB (MPHK-cekBeHyBaHHS) 6aThKiBCbKUX KIiTUH U251 Ta TpaHCreHHUX NoXigHUX i TMZ-pe3ncTeHTHUX
IlepyBartiB OyJI0 BUSIBJIEHO NepeJtik TpaHcreH- Ta TMZ-cnenudiyHux reHis - IepCreKTUBHUX MOJIEKYJISIPHO-
FeHETUYHUX MillleHe 1J1s1 po3pOOKY HOBUX T€PANeBTMYHUX CTPATETiN JIIKyBaHHS HaA3BUYAIHO 3JI0SIKiCHUX IJ1iOM

T'OJIOBHOTI'O MO3KY

Pedepar aHI1iliChKOIO:

Object of the study: glioma-associated genes CHI3L1 and CHI3L2 and clinical cytotoxic first-line glioma therapy
temozolomide as effectors of chromosomal instability and acquisition of drug resistance in tumor cells. The aim of
the project is to establish the consequences of overexpression of CHI3L1 and CHI3L2 genes associated with tumor
development and long-term treatment with temozolomide systemic cytotoxic agent on the karyotype and
phenotype of cells of tumor and non-tumor origin as predictive factors in the development of new therapeutic
strategies for cancer. Methods used: reverse transcription-polymerase chain reaction, mammalian cell culture,
transfection and lentiviral transduction, molecular cloning, Western blot analysis, cell colony formation assay in
semi-liquid medium, cell viability and karyotyping assay, whole transcriptome NGS analysis. In this work, we found
that the progression of random karyotypes and the acquisition of malignant transformation features by cells of
glial tumor (U251) and non-tumor (NEK293) origin is due to the action of tumor-associated CHI3L1 and CHI3L2,
rather than the transfer of foreign DNA as a factor of genome stochasticity. Also, it was confirmed that the
evolution of spontaneous karyotypes of transgenic tumor cells U251 under the action of long-term treatment with
clinical cytotoxic first-line therapy of glioblastoma temozolomide (TMZ) leads to inhibition of cell growth.
However, it has been clearly demonstrated that among other transgenes, ectopic expression of CHI3L1 enhances



the proliferative TMZ-resistant potential of cells with an increased random generation of spontaneous genetic
abnormalities. By conducting a deep analysis of transcriptomes (mRNA-sequencing) of parental U251 cells and
transgenic derivatives and TMZ-resistant derivatives, a list of transgene and TMZ-specific genes was identified -
promising molecular genetic targets for the development of new therapeutic strategies for the treatment of
gliomas.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: ren CHI3LI K BakIMBUIi paiiBep 3/I0SKICHOCTI KIITHH I71i061aCTOMU
Ha3zsa HTII aurJificeKor0: CHI3L1 gene as an important driver of glioblastoma cell malignancy
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