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Pedepar:

1. PoboTta npucesueHa JOCIiIKEeHHIO JUHAMIKY Ta CyIIPaMOJIEKYJIIPHOI CTPYKTYPH JIiMifiB M1a3MaTU4YHOI MEMOPaHU
kiiTuH HeLa, Jurkat Ta eputpounTis 3a 3anporpamoBaHoi 3arubesi. [TokaszaHo, o 3anydeHHs kiaiTud Hela o
ariornTo3y IPU3BOIUTH 10 3HAYHOT'O 3HM)KEHHS BMICTY PiIMHHO-BIIOPSIKOBAHOI JlinifHOI (a3 30BHIIIHBOTO
MOHOIIAPy IJIa3MaTUYHOI MEMOPaHH B KJITUHAX i3 aKTUBOBAHOIO Kaclasolo-3. Briepiie BCTaHOBJIEHO, 1[0 BMiCT
dochatununcepuny ta pocdaTuauneTaHoIaMiHy 30iJIbIIYETHCS B 30BHIIIHBOMY MOHOIIAPI NJIa3MaTUYHOI
MeMOpaHHU 3a anonTo3y KiiTuH Jurkat Ta epunTo3y, i3 MeHIKUMY 3HaY€HHSIMU 1J1 epuTpouuTiB. Ha BinmiHy Bif
anepHux KiituH Jurkat ta HeLa, B epuTpounTax He BUSBJIEHO 3HAYHOT'O 3HMDKEHHS BMICTY PiIMHHO-
BIIOPSIIKOBAHHOI (pa3y y 30BHIIIHBOMY MOHOIIAP] MJ1a3MaTUYHOI MEMOPaH 3a epunto3y. OfHaK, B yCiX HOCIiI)KEHUX
THUIaxX KJIITUH BIEpIIe IT0KAa3aHO CTAaTUCTUYHO JOCTOBiIpHE MiJBUIEHHS BMICTY PiliHHO-HEBIIOPAIKOBaHOI a3y B

30BHILIIHbOMY MOHOIIAPi allONTOTUYHUX TijleLlb TIOPIBHSIHO 3 iHIIMMMU JiIsIHKaMU I1J1a3MaTUYHOI MeMOpaHu.



[IpogeMoHCTpOBaHa CTaTUCTUYHO LOCTOBIPHA Pi3HULS Y BMICTI X0JI€CTEPOJTy Ta PiIMHHO-BIOPAKOBAHOI a3y Mix
MeMOpaHaMy OpraHeJI Ta [1JJa3MaTUYHOI MeMOPaHOI0 B HaTUBHUX KiliTuHax HeLa ta Jurkat. Bnepuie nokasaso, mo
nicss iHAYKIii anonTo3y 11 pi3HULS CTae CTATUCTUYHO MEHII BUPaKEHOIO Ta OXOIJII0E O0U/iBAa MOHOIIAPH BCiX
MeMOpaH SIIepHUX KIIiTHH, ajleé B €EPUTPOLUTAX HE OyJI0 BUSBJIEHO TAKMX 3MiH. Briepiie BCTaHOBJIEHO, 110
€PUTPOLUTH 3a KJIITUHHOI 3arn6eJsii MaloTb CTATUCTUYHO Gi/IbINY LIi/IbHICTb YIIAKOBKU JIMifiB [1J1a3MaTUYHOI
MeMOpaHU NOPiBHSAHO 3 saepHuMU KiaiTuHamu Hela Ta Jurkat. Taki BnacTUBOCTI My1a3MaTuyHOi MeMOpaHu
€PUTPOLUTIB NPU3BEJH [0 ii CTIMKOCTI 10 reMOoJIi3y Ta IPOHMKHOCTI HAHOYACTOYOK 33 EPUIITO3Y Y ITOPIBHAHHI 3
iHTaKTHUMM KIiTMHAMU. TakuM 4YMHOM, BiATIOBiIHO O IOCTaBI€HOI METH, OyJIM BUpIillleHi HAYKOBIi 3aBIAHHS 10/0
BMBYEHHSI 0COOJIMBOCTE CTPYKTYPHOI Oprasisaiii nia3zmaTuyHoi MmeMOpaHy 3a KJIiTUHHOI 3arubesi, a came:
BUSBJIEHO BILJIMB JIiNifiiB MeMOpaH opraHe kiiTuH Hela Ta Jurkat Ha popMyBaHHS BlaCTUBOCTEH iX N71a3MaTUYHOL
MeMOpaHH 3a aroITo3y, a TAKOXK BUCOKY LIiJIbHICTh YIIAKOBKY JIiMiJiB [JIa3MaTUYHOI MeMOpaHy €pUTPOLIUTIB

BHACJIIJIOK iX HM3bKOI JUHAMIKY 32 €PUIITO3Y.

2. Current Ph.D. thesis is dedicated to the investigation of the composition and properties of supramolecular
structures and biochemical processes on the level of plasma membrane on apoptosis and eryptosis. Changes in
plasma membrane lipid order on apoptosis are similar to one caused by the cholesterol extraction, 7-
ketocholesterol enrichment, and sphingomyelin hydrolysis, which signifies the essential plasma membrane
reorganization on programmed cell death of nucleated cells. For the first time, the link between caspase-3
activation and the decrease of the Lo-phase in outer plasma membrane leaflet on the early steps of apoptosis in
HelLa cells was shown. It was shown that in Jurkat cells and in human erythrocytes the exposure of both PS and PE
to outer plasma membrane leaflet takes place on programmed cell death, with lower values of PE dynamics on
eryptosis. Nevertheless, despite the strong visual similarities of apoptosis and eryptosis, the red blood cells share
smaller decrease of Lo-phase in outer plasma membrane leaflet. The morphological features of plasma membrane
supramolecular organization during its vesiculation on apoptosis and eryptosis were investigated. In all studied
cells (HeLa, Jurkat, human erythrocytes), in contrast to the main area of the plasma membrane, the significant
amount of Ld-phase in outer vesicles leaflet was observed. However, it is worth to mention, that the erythrocytes'
vesicles are more ordered. The difference in lipid order between plasma and membranes of organelles in nucleated
HeLa and Jurkat cells was shown. It is important that after apoptosis induction the difference in Lo-phase and
cholesterol content between these membranous structures becomes negligible. In a strong contrast to nucleated
cells, red blood cells did not share this dynamics. Moreover, the increase of the lipid order for both monolayers of
the plasma membrane was observed on eryptosis. For the first time it was shown that in a strong contrast to
nucleated cells, where the lipid packing density decreases on apoptosis (particularly, in the regions of apoptotic
bodies), the red blood cells on eryptosis appear with denser lipid organization of the plasma membrane.
Erythrocytes share similar plasma membrane penetration ability for nanoparticles on eryptosis in comparison to
intact cells, while HeLa cells accumulate their higher amount even on early steps of apoptosis. The increase of
lateral and integral plasma membrane lipid packing density on eryptosis is confirmed additionally by the decrease
of the acid hemolysis velocity. In summary, according to the aim and tasks of the research, the structural-
functional properties of the plasma membrane on apoptosis and eryptosis were studied and the significant
difference was found. Thus, in contrast to apoptosis in nucleated cells, on eryptosis, the loss of lipid order in
biomembranes is almost negligible. We suggest that in nucleated cells the additional lipid exchange between the
plasma and intracellular membranes, possessing much lower lipid order and cholesterol content, may contribute
to such dramatic changes. Consequently, the apoptotic vesicles appear of different origin, being derived from
different membrane structures. By contrast, erythrocytes are devoid of intracellular membranes and their
relatively high level of lipid order is retained on eryptosis.
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