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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BB cTpyKTypH Ta (Pi3UYHUX BIACTUMBOCTEN JiNMigHOI MEMOpPAaHM HA PO3BUTOK BipyCHOI iHeKIii

Ha3sBa po6oTH aHIJIilICbKOIO:

Influence of structure and physical properties of lipid membrane on development of viral infection.

PedepaT ykpaiHCbKOIO:

OG’eKT OCiIKEHHS: CTPYKTYypa Ta BJIACTUBOCTI JIiMiAHUX MeMOpaH MeTa po60TH: BUSIBJIEHHS OCOOJINBOCTEN
CTPYKTYPH Ta JUHAMIUYHMX XapaKTepPUCTHK JIiMiHOI MeMOpaHH, 10 MiCTUTb TPaHCMEMOPaHHUI PELENTop, Mif 4ac
B3a€MO/Iii 3 BIpyCHMM IIaTOr€HOM. MEeTOAM NOCIIIIKEHHS: MaJIOKyTOBE PO3CiSIHHS HEUTPOHIB, KOJIMBaJIbHA
CIIEKTPOCKOIIisl, KBAHTOBO-XiMiYHE MOZE€/I0BaHHs [IpoBeleHi eKCIIEPUMEHTAJIbHI JOCIiIPKEHHS CTPYKTYPHHUX Ta
IVHAMIYHUX BJIACTUBOCTEN JIIITHUX CUCTEM 3 PI3HUM KOMIIOHEHTHUM CKJIaZoM. OTPHMAaHi KpUBi MaJIOKyTOBOTO
PO3CisSIHHSI HEUTPOHIB Ha OJHOLIAPOBUX Be3MKyJIax, COOPMOBaHUX MoJieKyamu ¢pocdonininy
IunanbMitoingocdaTuinixosit, a TaKoXK Ha CUCTEMAX, 10 CKJIQJIaloThCs 3 MOJIeKyI Gpocdosininy 3 JofaBaHHIM
Pi3HOI KiJIBKOCTi MeJIATOHIHY Ta XOJIECTEPUHY. B Takuii CrIoCi6 NOCiIKEeHO BIUIUB XOJIECTEPUHY Ta MEJIATOHIHY Ha
CTPYKTYpHi napameTtpu ¢pocdoniniguux memopan. 1Ingxom NOpiBHIHHS CTPYKTYPHUX NapaMeTpiB JiMiJHUX CUCTEM
BCTAHOBJIEHO 3aJI€KHICTh TOBIIMHU JIilliHOrO Oillapy Bif KOHLEHTpallii MeJIaTOHiHY Ta XoJleCTepuHY. BcTaHoseHo,
110 306i7IbIIE€HHS KOHLIEHTPAllii X0JIeCTepYHY B JIiMigHII MEMOPaHi IPU3BOIUTE [0 301/IbII€HHS TOBLUIMHMY JIiMiJHOTO
6imapy. Ha BigMmiHy Bif XO7€eCTepUHY, SIKUI PO3TAIOBYETHCS B 06J1ACTI JIiMiAHUX XBOCTIB Ta 361/IbIIy€e TOBIIUHY
JinigHOTrO GiMapy, MeJIaTOHIH JIOKaIi3y€eThCsl B 06J1aCTi rOJIiB JiMiAy, 3BMEHIIYIOYN CTYIIiHb BIIOPSIKYBaHHS JiMiTHUX
MOJIEKYJl y MeMOPaHi, i, IK HacJiioK, TOBIIUHY caMoi MemOpaHu. MeToaMy KOMITIOTEPHOTO MOJIEJII0BaHHS
IOOCJTiIKEHO CTPYKTYPY Ta KOJIMBAJIbHI CIIEKTPH KJIaCTePiB BOIU Pi3HOro po3mipy. Takum YMHOM OyJIM BU3HA4YEHI
CIEKTpaJlbHi IPOSIBY MI’KMOJIEKYJISIPHOI B3a€EMO/Iil y BOJ, sIKa OTOUYye JlinifiHi MeMOpaHu. Po3paxoBaHO CTaTUYHUN
CTPYKTYpHUI1 pakTop noAsiliHOro mapy MmoseKys pocdoinifis. AHasi3 pafiaJbHOTO pO3NOLiay CTAaTUYHOTO
CTPYKTYpHOro (akTOpy I0Ka3as, 10 CepedHs BiiCTaHb MK MoJieKyslamu ¢Goc@oJlinifiB B IJIOMUHI CTAHOBUTD

67M3bKO 5 A.

Pedepar aHIJIiHCBKOIO:

Object of research: structure and properties of lipid membranes Purpose: to identify features of the structure and
dynamic characteristics of the lipid membrane containing the transmembrane receptor during interaction with a
viral pathogen. Research methods: low-angle neutron scattering, vibrational spectroscopy, quantum chemical
modeling Experimental studies of structural and dynamic properties of lipid systems with different component
composition have been carried out. Low-angle neutron scattering curves were obtained on single-layer vesicles
formed by dipalmitoylphosphatidylcholine phospholipid molecules, as well as on systems consisting of
phospholipid molecules with the addition of different amounts of melatonin and cholesterol. In this way, the effect
of cholesterol and melatonin on the structural parameters of phospholipid membranes was studied. The
dependence of the lipid bilayer thickness on the concentration of melatonin and cholesterol was established by
comparing the structural parameters of lipid systems. It was found that an increase in the concentration of
cholesterol in the lipid membrane leads to an increase in the thickness of the lipid bilayer. Unlike cholesterol,
which is located in the area of onolipid tails and increases the thickness of the lipid bilayer, melatonin is localized in
the area of oothe lipid heads, reducing the degree of ordering of lipid molecules in the membrane, and, consequently,
the thickness of the membrane. The structure and oscillation spectra of water clusters of different sizes were
studied by computer simulation methods. Thus, the spectral manifestations of intermolecular interaction in the
water surrounding the lipid membranes were determined. The static structural factor of the double layer of
phospholipid molecules is calculated. Analysis of the radial distribution of the static structural factor showed that
the average distance between the molecules of phospholipids in the plane is about 5 A.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zsa HTII yKpaiHCBKOIO: EKCriepuMeHTasIbHI JOCTiIKEHHS

Hazpa HTII aurJiiicbKo0: Experimental studies

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi pe3yJbTaTH: Habip napameTpis JinigHux memo6pan
l'asmy3b 3acTOCYBaHHS: 72. HayKoBi IOCIIIKEeHHs Ta Pa3pooKu
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: IMposeneni ekcriepumeHTasbHI OCTIIPKEHHS CTPYKTYPHUX Ta UHAMIYHUX BIACTUBOCTEN JIMiIHUX
CHCTEM 3 Pi3HUM KOMIIOHEHTHUM CKJIagoM. OTprUMaHi KPMBi MajJIOKyTOBOT'O PO3CisSIHHSI HEUTPOHIB Ha OJITHOIIAPOBUX
Be3UKyJlax, cCQOPMOBaHUX MoJieKy1amu ¢ocdodininy punansmitoingocdarunnixosit, a TaKoX Ha CUCTEMAX, 110
CKJIaJIAl0ThCA 3 MOJIEKyJI pocdorminify 3 oaBaHHSIM Pi3HOI KiJIbKOCTi MEJIaTOHIHY Ta XOJIECTEPUHY. B Takuii criocio6
IOCJIiIPKEHO BILJIMB XOJIECTEPUHY Ta MEJIATOHIHY Ha CTPYKTYPHI napameTpu gpocdominiguux memopan. llnsxom
IIOPiBHSIHHS CTPYKTYPHUX [1apaMeTpiB JiMiJHUX CUCTEM BCTaHOBJIEHO 3aJI€XXHICTb TOBIMHY JiMiHOro 6ilapy Bif,
KOHILIEHTpallii MeJIaATOHIHY Ta X0JIECTEPHHY. BCTaHOBJIEHO, 1110 36i/IbLIEHHS KOHLIEHTPallii X0JIeCTEPUHY B JIiMiAHIN
MeMOpaHi IpU3BOIUTH [0 30i/IbIIE€HHS TOBWIMHM JlinifHoro 6imapy. Ha BinMiHy Bif X0JleCTepUHY, SIKUI
PO3TaIIOBYETHCS B 00JIACTI JIiMiAHMX XBOCTIB Ta 30iJIbIIy€e TOBIIMHY JIMiHOrO GilIapy, MeJIaTOHIH JIOKali3yeThCs B
0071aCTi roJIiB JiMiAy, 3BMEHIIYIOUM CTYIiHb BIIOPSIIKYBaHHS JIiMiTHUX MOJIEKYJl Y MEMOPaHI, i, IK HACJiIOK, TOBIIUHY
camoi MeMOpaHu. MeToiamu KOMITIOTEPHOTO MOZEIOBAHHS JOCIIKEHO CTPYKTYPY Ta KOJIMBAJIbHI CIIEKTPU
KJIaCTEPiB BOAM Pi3HOrO po3mipy. TakuM 4MHOM Oy/I BU3HAYEHI CIIEKTPasIbHi IIPOSBA MDKMOJIEKYJISIPHOI B3aeMOii
y BOZi, sIKa OTO4Yye JIiifgHi MeMOpaHu. Po3paxoBaHO CTaTUYHUI CTPYKTYPHUIN (HaKTOP MOABIMHOIO APy MOJIEKYJI
docdonininis. AHasi3 paiiaJIbHOrO PO3NOiTY CTATUYHOTO CTPYKTYPHOTO (PaKTOPY I10KA3aB, 110 CEPEeHs BiflCTaHb

MK MosiekysiamMu pocoITiMizIiB B MI0MUHI CTaHOBUTD 61M3bKO 5 A,
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