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II. Etran BukoHnauus JiP
Homep eramy: 2

HasBa eTramny:. KoMmm'ioTepHe MOJI€/IIOBAHHS BIaCTMBOCTEN JiMiHUX MeMOpaH. JJociI)KeHHs BIacTUBOCTEN
JNigHUX MeMOpaH, 10 MiCTATb TpaHC-MeMOpaHHUH 6i10Kk ACE2. JlocifskeHHs 3MiHM BIaCTUBOCTEH JIiMiTHUX

MeMOpaH IIpU B3aemo[ii 3 BipycHUM natoreHoM SARS-CoV-2. BusHaueHHs MapKepiB HassBHOCTI BipyCHOI iH(eKIii.
ITouaTok eTamy: 04.2021
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Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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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 JUHAMIYHMX XapaKTePUCTHK JIiMiHOI MeMOPaHH Mif 4ac B3aeMofii 3 BipycHUM naToreHom MeTtonu
IOCJIiIPKEHHS: MAJIOKYTOBE PO3CiSIHHSI HEUTPOHIB, KOJIMBaJIbHA CIIEKTPOCKOIIis, MOJIEKYJISIpHA TUHaMika MeTomom
MOJIEKYJISIPHOI AMHAMIK/ ITPOBELEHO KOMITIOTEPHE MOJIE/II0BAHHS BIUIMBY JOMIIIOK (MEJIATOHIH, XOJI€CTEPHH,
6i7IKOBi MOJIEKYJIM) HA CTPYKTYPHI BJIaCTUBOCTI MOJI€JIbHOI JiMigHOI MEMOPaHU HAa OCHOBI
mumipucroindocdaruaunxoniny (IMDX). OnineHo 3a1eXHICTb CTPYKTYPHUX [1apaMeTPiB MOZEJIbHO] JIiMiiHOI
MeMOpaHu, yTBOPEHOi NoABiMHUM mapoM MoseKysa IM®X, y ckiafni BogHOI pifMHHOI cucTeMu Bifl BMICTY JOMILIOK.
JocnigKeHo BIUIUB S-IIPOTeiHy («muna») KopoHasipycy SARS-CoV-2 Ha CTpyKTypHi apaMeTpyu MOZEJIbHOI
ninigHoi MeMOpaHU Ha MOZEJbHUX CUCTEMax Ha OCHOBI IM®X 3 nomilikamMy X01eCTEepUHYy ab0 MEJIaTOHIHY B
pi3HUX KOHLIEHTpalisx. [[poBeileHO eKCIlepUMEHTaJIbHE OCIIiIKEHHS CTPYKTYPHUX OCOOJIMBOCTEN B3aeMO[Iii
0i7IKOBMX MOJIEKYJI 3 MOZEIbHUMU JiMiJHUMU MEMOPaHaMM METOIAMU MaJIOKyTOBOT'O PO3CisSIHHS HEUTPOHIB Ta
KOJIMBAJIbHOI CIIeKTpocKoTii. [IopiBHIOBaIMCh CTPYKTYPHI MapaMeTpy HACTYIIHUX CUCTEM: BOOHUI po3unH JIMOX
6e3 momimok, po3unH JIM®X 3 nogaBaHHIM 6inkoBUX Mosiekysa (RBD SARS-CoV-2), posunnu JM®X 1o nanaBaHHIM
15% Tta 30% menaToHiHy ab0 xosiectepuny, cuctemu JMOX + 30% mesnaToHiHy abo xosectepuny + RBD SARS-CoV-
2. TlokaszaHo, 1110 36i7bII€HHS KOHIIEHTpAallii MeNaTOHIHY B JIiMifHI MEMOPaHi NPU3BOAUTH 10 3MEHIIEHHS TOBIMHU
sinigHOTO 6iMmapy, a 36inblIIeHHsT KOHILEHTpaLlil X0JIeCTEePUHY, HaBIIaKy, IPU3BOIUTH 10 301/IbII€HHS TOBUIMHI
JlinigHoro Gilapy He3aaeXXHo Bif, pa3oBOro CTaHy JiMigHOI cucTemMu. BUsBIeHO TaKoX, 110 B3a€MOJisl aKTUBHOI
YaCTUHY S-NIPOTEIHY BiI0YBAE€THCS HABITh IIPU BiICYTHOCTI B MOZEJIbHIN cucTeMi TpaHCcMeMOpaHHoro 6iska ACE2,

TOOGTO came 3 FOJIOBHMMU YaCTMHAMU MeMOPaHMU.

Pedepar aHIJIiHCBKOIO:

Research object: structure and properties of lipid membranes Purpose of work: detection of structural features
and dynamic characteristics of lipid membrane during interaction with viral pathogen Research methods: small
angle neutron scattering, vibrational spectroscopy, molecular dynamics Molecular dynamics computer simulation
of the effect of impurities (melatonin, cholesterol, protein molecules) on the structural properties of the model
lipid membrane based on dimyristoylphosphatidylcholine (DMPC) was performed. The dependence of the
structural parameters of the model lipid membrane formed by the double layer of DMPC molecules in the aqueous
liquid system on the content of impurities was estimated. The effect of SARS-CoV-2 coronavirus S-protein
("thorn") on the structural parameters of the model lipid membrane on model systems based on DMPC with
impurities of cholesterol or melatonin in different concentrations was studied. An experimental study of the
structural features of the interaction of protein molecules with model lipid membranes by small angle neutron
scattering and vibrational spectroscopy was performed. The structural parameters of the following systems were
compared: aqueous DMPC solution without impurities, DMPC solution with the addition of protein molecules (RBD
SARS-CoV-2), DMPC solutions with the addition of 15% and 30% melatonin or cholesterol, DMPC + 30% melatonin
or cholesterol + RBD SARS-CoV-2. It is shown that an increase in the concentration of melatonin in the lipid
membrane leads to a decrease in the thickness of the lipid bilayer, and an increase in the concentration of
cholesterol, in contrast, leads to an increase in the thickness of the lipid bilayer regardless of the phase state of the
lipid system. It was also found that the interaction of the active part of the S-protein occurs even in the absence of
the ACE2 transmembrane protein in the model system, i.e. with the main parts of the membrane.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: EKcriepuMeHTasIbHE JOCTIPKEHHS CTPYKTYPHUX OCOGIMBOCTEN B3a€MO]i

0iJIKOBUX MOJIEKYJL.

Ha3zpa HTII anri#icbKo0: Experimental study of the structural features of the interaction of protein

molecules.
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi P€3yJIbTAaTH: MapkepH, MOB'43aHi i3 CTPYKTYPHUMM Ta JMHAMIYHUMHU BIACTUBOCTSAMU JIMTiHOL

MeMbpaHu
l'asy3s 3aCcTOCYBaHHS: 72. HaykoBi JOCIiI)KEHHSsI Ta PO3POOKY
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: IMposeneHo ekcriepumeHTasbHe AOCIIIPKEHHS CTPYKTYPHUX OCOOIMBOCTEN B3aEMO/Iii GI/IKOBUX
MOJIEKYJI 3 MOZIEJIbBHUMU JIMiZHUMU MeMOPaHaMU METOZAMU MaJIOKyTOBOTO PO3CisIHHSI HEUTPOHIB Ta KOJIMBAJIbHOI
criekTpockortii. [TopiBHIOBasIMCh CTPYKTYPHI IapaMeTPU HACTYIIHUX CUCTeM: BOAHUI po3unH IM®X 6e3 noMiloxk,
pozuuH JIMOX 3 nogaBaHHAM 6inkoBux MosieKyJs (RBD SARS-CoV- 2), pozuunu IM®X no napasanusm 15% ta 30%
MeJIaTOHiHY a60 xosecTepuny, cuctemu IM®X + 30% menatoHiHy a6o xonecrepuny + RBD SARS-CoV-2.
[TokaszaHo, o 36iypIIEeHHS KOHLEHTPAllii MeJIaTOHIHY B JIiNifHii MeMOpaHi NpU3BOAUTH N0 3MEHLIEHHS TOBIMHU
JinigHoro 6imapy, a 36iblIeHHs] KOHLEHTpallii X0JIeCTEPUHY, HaBIIaKu, IPU3BOJUTH 10 301/IbII€HHS TOBIIMHU
JlinigHoro 6ilmapy He3aaeXkHO Bif, a30BOro CTaHy JiMigHOI cUCTeMU. BUSIBIEHO TaKOX, IO B3a€MOJisl aKTUBHOI
4aCTUHU S-NIPOTEiHy BifI0yBaeThCS HABITh IIPU BiICYTHOCTI B MOJI€JIbHI cucTeMi TpaHCMeMOpaHHOro 6inka ACE2,
TOOTO came 3 TOJIOBHUMU YaCTUHAMU MeMOpPaHU. 3p0o06JIeHO MIPUITyLIeHHs, 110 361/1blIeHHs] KOHLeHTpalLlil
MeJIaTOHIHY B MeMOpaHi 3arnobirae B3aeMo[lii KOpPOHABipPyCHOr0O S-IIPOTEiHy 3 JliNifHOoI0 MeMOpaHoIo. 3a
IIPUCYTHOCTI JOMIIIOK XOJIECTEPHHY B CUCTEMI B3a€MOZisl JIMiAHOI MEMOPaHM 3 aKTUBHOIO YaCTHMHOIO S-IIPOTEiHy

BifOyBaeTbCs 3a71€KHO Bif (a30BOr0O CTaHY JiIiTy.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHuunoBo HOBOI npoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjisa:
BnposapaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Crio>KuBavi NPOAYKILii:
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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