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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Cleniaai30BaHOI BYEHOI paju). [l 26.004.19
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dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu
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dopma ByracHoCTI:
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V. BizomocTi npo gucepraniio
Mosga guceprTarii:
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Tema guceprarii:
1. ®opmyBaHHS NposiepaTUBHUX i aIaNTUBHUX BifIIOBifel KIITUHHUX NONYJIALiN 3a Aii ioHi3yto4doi pagianii Ta
XiMmionpenaparis

2. Proliferative and adaptive cell responses induced by ionizing radiation and chemotherapy drugs

Pedepar:



1. CTpyKTypHO-(PYHKLIiOHAJIbHA CTaJIiCTh CAMOOHOBJIIOIOUNX KIIITUHHUX MOMYJIALIH, K IPABUJIO, KOHTPOJIIOEThCS
MeXaHi3MaMu roMeocTasy, CIIPSIMOBaHUMU Ha 3aMillleHHs! KITHH, SIKi 3aTMHYJIM IPUPOLHO abo IIif BIIJIMBOM
30BHIlIHIX cTpecopiB. Binomo, 1o geski ¢pisnyHi Ta xiMiyHi YMHHYKY B Till YU iHIIIN 1,03i 3yMOBJIIOIOTh
MOIIKOKEHHSI TeHETUYHOT0 arapary KIiTHH, aKTUBYIOUM MeXaHi3Mu 1oro penapauii. Hesasepiiena ta,/a6o
HelpaBWIbHA penapallis FeHeTUYHOr0 anapaTty [pU3BOAUTD A0 ABOX OCHOBHUX HACJIiIKiB: 3arn6eti KiliTuH abo
OHKOTeHHOI TpaHcdopMallii. 3arnbesnb KIiTHH MOXKe OYTH CIPUSITIMBOIO JIMIIE B TOMY BUNIAAKY, KO BOHU
aKTMBHO 3aMiHIOIOTLCS TUMU KJIITUHAMU, SIKi aJallTyBaJIMC Ta YCIIIHO BifHOBUIINCA MiCiA Il FEHOTOKCUYHOTO
YMHHMKA. He BUKJII0YEHO, 10 TaKi POLEeCH Peasi3yloThCs Yepes MOJINIoIAN3aLiio i3 3a1y4Y€HHSAM BJIaCTUBOTO
CTOBOYPOBUM KJIITUHAM MEXaHi3My CaMOOHOBJIEHHS, SIK, HAIIPUKJIA[, IpY TOCTTPAaBMATUYHOI pereHepariii
[IapeHXiMHU [IeYiHKU. 3a pe3ysbTaTaMU JOCIiIKEeHb in vitro nozibHuit clienapiii BiloBifi Ha FEHOTOKCUYHUI CTpeC
paHile 6yB 33JOKyMEHTOBAHU IJ1s1 AE€SIKMX TUIIIB IYXJIMHHUX KIIiTHH. Briepiie 1oBeeHo, 10 BUK/IIOYHO 32 YMOB
BCTaHOBJIEHHS 6€3110CEePeIHbOT0 MKKJIITUHHOTO KOHTAKTy MOKIMBE popmyBaHHs [1BC, mpuuomy Hi LIiNMHHI
3'€IHaHHS, Hi JOBIOXXUBYYi YMHHUKY, SIKi MOKYTb HQAXOIUTH Y MDKKJIITHHHE CepeloBUILE Bifi ONPOMiHEHUX KIIITUH,
HeE BiJlirpaloTb OCHOBHY POJIb B LILOMY IpoLeci. Takox BCTaHOBJIEHO, 10 [IBC peani3yloThcs K y KIITUHAX B
Pe3yJIbTaTi TOCTPOrO 30BHIIIHLOI'O OIIPOMIHEHHS O-KBaHTaMM, TaK i y KJIITMHAX B Pe3yJIbTaTi IPOJIOHTOBAHOTO
BHYTPILIHBOTO OIIPOMiHEHHS 0-4aCTUHKaMu 3 H, mpudoMmy Lii BifIOBifi IOCUIIOIOTHCS IPU 3POCTaHHI
CIiBBiHOLIEHHS KiJIBKOCTi OTIPOMiHEHUX KJIITUH 1O HEONIPOMiHEHUX, HE3BA)KAlI0UM Ha BUJL 3aCTOCOBAHOI pafialii. 3a
XapaKTePOM 3MiH y 6iIKOBOMY IPOdii KIITUH-CBiAKIB 0BENEeHO (aKT 3aIy4€HHSs B HAX [IPOLECIB KIIITUHHOTO
3axucTy, nposnidepaii Ta metabosizmy. Ha excriepumeHTax 3 6e31ocepeHbo OIIPOMiHEHMMU CTOBOYPOBO-
MoAibHUMU KJIiITUHAMU, TakuMu sIK WB-F344, Briepie rnokasaHo, 1110 OCHOBOIO iXHbOI pajliope3uCTEHTHOCTi MOXKe
CJIY)KUTH a[IalITUBHA BiJ[I0BiMb, SIKa 3[ilICHIOETHCS LIJIIXOM IOJIIIIIOiAM3alii 3 CYIIyTHbOIO €KCIIPECi€l0 CTOBOYPOBUX
daktopiB OCT4 i NANOG, BiAnOBizambHUX 32 CAMOOHOBJIEHHS KJIITUHHUX MOMNYJIALil. BcTaHOBMIEHO, 10 mics X-
OonpoMiHeHHs y Mexax 103 1,0-10,0 I'p HaBiTh BesuKi NOiNoinHi KaiThHY 3 IoinHicTio 8C i Bule MaloTh
npoJlipepaTUBHUI NOTeHLjan (BU3HaYeHni 3a MapkepoM Ki-67) Ta 3paTHi finuTucs 3BU4aiHUM MiTO30M.
3’s1coBaHoO, 10 NofioHo KiaiTnHam WB-F344, nyx/uHHI KJIITUHY OesaKux BUunagkis PM3, ocob6iuso napa-
TPUILIOINHUX i TPUYi-HEraTUBHUX, BiAIOBILAIOTh HA TEHOTOKCUYHUI CTPEC MOJIIIOINN3ALI€I0 Ta CAMOOHOBJIEHHSIM,
xo4a 3amicTs IP 3acTocoByBanu HXT nokcopy6illnHOM 3 MakjitakcesoM. JIo TOro X, nepeBaxkHa KijbKiCTb
MOJIIJIOINHUX KJIITHH, SIKi € TaKOX IIO3UTUBHMMU Ha MapKep iHBa3uBHOCTI CD44, 3maTHi Jenosimioigu3yBaTucs,
YTBOPIOKOYM [IOYipHi KJIiTMHHU 3 TUM >Xe (PEHOTUIIOM. 3allponoHOBaHa 3a gonomorow JHK-uurtomerpii fetexuis ta
KiJIbKiCHA OIiHKa MOJINJIOINHUX KIIITHH y MyXJIMHI [0 i MiCJIs 3aCTOCYBaHHS MPOTUITYXJIMHHOI Teparii CyTTEBO

PO3LINPIOE YSIBIEHHS 00 Nepebiry XBopoou Ta TePaneBTUYHOTO eeKTy.

2. The structural and functional constancy of self-renewing cell populations is usually controlled by homeostasis
mechanisms aimed to replace cells that have died naturally or under the influence of external stressors. It is known
that some physical and chemical factors at certain doses lead to the damage of genetic apparatus of cells,
activating the mechanisms of its repair. Incomplete and /or incorrect repair of the genetic apparatus results in the
two main consequences: cell death or oncogenic transformation. Cell death can be favorable only if the dead cells
are actively replaced by the cells that have adapted and successfully recovered after the action of genotoxic
agents. It is possible that such processes are implemented through polyploidization involving the mechanism of
self-renewal inherent in stem cells, resembling post-traumatic regeneration of the liver parenchyma. According to
in vitro studies, a similar scenario of response to genotoxic stress has been previously documented for some types
of tumor cells. It has been proven for the first time that the formation of PBR can only be implemented under
condition when the direct intercellular contact is established, and neither gap junctions nor long range factors that
can be released into the intercellular milieu from irradiated cells play a major role in this process. It has also been
found that PBR are implemented in cells acutely irradiated with 137Cs o-rays from the outside as well as in cells
prolongedly irradiated with 3 H o-particles from the inside, and these responses are enhanced by increasing the
ratio of irradiated cells to unirradiated cells, regardless of the type of applied radiation. The fact of involvement of
cellular defense, proliferation and metabolism in PBR has been proven by the character of changes in the protein
profile of bystander cells. Experiments with directly irradiated normal stem-like cells such as WB-F344 have first



demonstrated that an adaptive response, which can be the basis of their radioresistance, is implemented through
polyploidization with concomitant expression of stem cell factors OCT4 and NANOG responsible for self-renewal
of cell populations. It has been found that after X-irradiation with doses within the range of 1.0-10.0 Gy even the
large polyploid cells with ploidy of 8C and above can proliferate, as determined by Ki-67 marker, and can divide by
regular mitosis. Similar to WB-F344 cells, tumor cells in some breast cancer cases (particularly near-triploid and
triple-negative cases) have been found to respond to the genotoxic stress by polyploidization and self-renewal,
although instead of IR doxorubicin with paclitaxel was used. In addition, the vast majority of polyploid cells that are
also positive for the marker of invasiveness (CD44) can depolyploidize, producing the daughter cells with the same
phenotype. DNA-cytometry has been proposed for the detection and quantitative evaluation of polyploid cells in a
tumor before and after anti-tumor therapy, aiming to substantially expand the understanding of the course of the
disease and the therapeutic effect.
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