O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0221U106629

Jep>kaBHUH peecTpaniliHUN HOMeP: 0120U104294

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 16-12-2021

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: J[ocnifkeHHs BIJIMBY IIpernapariB Ha QYHKLIOHAIbHI XapaKTePUCTUKY MOZEIbHUX MeMOPaH.

OuiHKa MO>XJIMBOCTi CEJIEKTMBHOIO BIUIMBY Ha BipyCHI MeMOpaHU Ta ONPUJIIOGHEHHS Pe3YJIbTaTiB IPOEKTY.
IToyaTok eramy: 09.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekTt Hayku, 6yn. 46, m. Kuis, 03680, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445251220, 380445251589



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHYBaHHS IOPHIAHYHOI 0ocoou (a6o ITIB pizumur0i 0c06H): IHCcTHTYT Gioximii im. O. B.

[Nanapina HauionanbHoi akageMii HayK YKpaiHu

Kog, 3a EIPIIOY: 05417288

Micue3HaxoO KeHHS: By Jleontosuya, 6y7,. 9, m. Kuis, 01054, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442345974, 380442796365

BHeCOK CIiBBUKOHABIIS Y 3BiTHHH €TaIl

V. BizomocTi npo 3amoBHuKa JIiP

IloBHe HaliMeHYBaHHS IOpHUAUYHOI 0coou (a6o IIIB ¢izmyHoi 0co6H): Hauionansuuit Gpouz

JOCJiIKEHb YKpaiHu

Kopg 3a € IPIIOY: 42734019

Micuesnaxo;perHﬂ: ByJI. bopuca I'piHyeHka, 1, M. Kuis, 01001, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiiHHS: Ka6iner MinicTpis Vkpainu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

TenedoH: 380442981622, 380442981622

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

IlincraBa ojist npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbLHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

HanpﬂM (l)iHchyBaHHﬂ: 2.1 - pyHmameHTaNbHI JOCIIIPKEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 2201300

dakTHyHHu# 00cAT GiHaHCYyBaHHSA (THC. rPH.): 1263.400




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BriyiuB npoTUBipyCHUX Ta TPOMOOJITUYHUX IIPENapaTiB Ha MOZEeJIbHi MEMOPaHU BipyCHUX YaCTHMHOK Ta KJiTHH

€yKapior.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The influence of antiviral and thrombolytic drugs on the model membranes of viral particles and eukaryotic cells.

Pedepat yKpaiHCBKOIO:

OG6’eKT DOCiIKEHHS: MOEJIbHI MEMOPAHU BipYCHUX YaCTMHOK, CUHAIITOCOMH, JIKapChKi IpenapaTy peMIecUBip i
Tikarpesiop. Meta npoekty - JlociimKeHHs MOJIEKYJISIPHUX MeXaHi3MiB 1ii am@idinbHUX JliIKapChKUX MIpenapariB Ha
JlinigHi MemOpaHu BipyCHMX 4aCTUHOK Ta KJIITUH, $sIKi iH(IKyI0TbCSI BipycamH, iX MEXaHi3MiB YyTJIMBOCTI 10
MEeMOPaHOTPOIHHUX JIiKiB. OLIiHKa MOXKJIMBOCTI CEJIEKTUBHOTO BILJIMBY Ha BipyCHi MEMOPAHU 3a JJOIIOMOTOIO
MeMOpaHOTPOIIHUX JIKiB i [u3aliHy HOBUX Ipenaparis. MeTono10rist focuinkeHHs: MonesbHUMU 00'€eKTH OYIyTh:
CUJIBHO BUKPUBJIEHI MEMOPaHU WITYYHHUX JIIIOCOM, IITY4HI JinigHi 6imapu, Mem6paHu TepMiHaliil HepBOBUX KJIITHH,
WITYYHi Jinocomu. JlociimpkeHHs 6yayTh IPOBOAUTHUCE MeTogamu [Y Ta PaMaHiBCBKOI CIIEKTPOCKOIIii, KOH(POKaIBbHOI
MiKpockorlii, pryopecLieHTHI MeEMOPaHHi 30HI1, KOMITIOTEPHE MOJEJII0OBaHHSI METOLAMU MOJIEKYJISIPHOI IMHAMIKN.
HoBusHa npoekTy. Briepie nociinKyeTbcst BIVIMB MEMOPAHOTPOITHUX IIpenaparis Ha Qi3uyuHi XapaKTepUCTUKH,
napaMeTpy CTPYKTYPHOI OpraHisaniil jinigHux MmeMOpaH, HabJIMKEeHUX 3a CKIJIOM, (Pi3UYHUMU BJIACTUBOCTSIMU JI0
BipyCHUX MeMOPaH Ta [J1a3MaTUYHOI MEMOPaHU KJIITUH JIIOJUHHU, OTO MEePCIEKTUBHICTD JJ1s1 IPOTUBIPYCHO]
Teparlii, MOXKJINBICTb JOCSITU CEJIeKTUBHOCTI MEMOPaHOTPOIHOI Aii Ha MeMOpaHu. 3a npyruii etan BukoHanHst HIP:
BusHaueHoO BIIJIMB XOJIECTEPOJIy Ta rinep- /Tinorepmii Ha B3aeMo[Iito Ipenaparis i3 JinigHo0 MEMOPaHOI0 HEPBOBHUX
TepMiHaJiB Ta MOAEbHUX OilapiB. OLiHEHO MOXKJIMBOCTI CEJIEKTUBHOIO BIUIUBY Ha BipyCHI MEMOpaHU 3a
IOTIOMOT'0I0 MEMOPAHOTPOIIHUX JIiKiB Ha OCHOBI (Pi3NYHUX BiIMiHHOCTEH BipyCHUX Ta KJIITUHHUX MEMOpPaH.
Po3pobseHo pekoMeHalliil 0/10 AU3aiiHy HOBUX IIpeNaparis, SKi MaTUMyTb OiJIbIINIL BIIJIMB HA BipyCHI MeMOpaHU.
BusHaueHO BIIJIMB MEMOPAHOTPOIHUX IIPENapaTiB Ha IOPOYTBOPEHHS Y IJIACKiH 6illapoBiit MembpaHi. JlocimkeHo
Iio TIperaparisB Ha KJII0YOBi XapaKTEPUCTUKYA CUHATITUYHOI Iepenadi y HEPBOBUX TEPMIHAJISAX TOJIOBHOTO MO3KY
IIypiB: HAKOIIMYEHHS Ta BUBiIbHEHHS ryyTamaty Ta TAMK, ek3o1nuTo3, MeMOpaHHiN noTeHujian, anuaigikanuio

CHHAIITUYHUX BE3NKYJI, CIIOHTAHHY Ta CTUMYJIbOBAHY reHepauiIo AKTHMBHUX Cl)OpM KM CHIO.

Pedepar aHIJIiHCBKOIO:

Object:.model membranes of viral particles, synaptosomes, drugs remdesivir and ticagrelor. Aim: To investigate
molecular mechanisms of action of amphiphilic drugs on lipid membranes of viral particles and cells infected with
viruses, their mechanisms of sensitivity to membraneotropic drugs. Evaluation of the possibility of selective action
on viral membranes using membrane-tropic drugs and the design of new drugs. Methodologies: The model objects
will be: strongly curved artificial membranes liposomes, artificial lipid bilayers, membrane membranes of nerve
cells, artificial liposomes. The research will be carried out by IR and Raman spectroscopy, confocal microscopy,
fluorescent membrane probes, computer modeling by molecular dynamics. Novelty: For the first time explored the
influence of membraneotropic drugs on physical characteristics, parameters of structural organizations of lipid
membranes, similar in composition, physical properties to viral membranes and plasma membrane of human cells,
its prospects for antiviral therapy, the ability to achieve selectivity of membraneotropic action on the membrane.
During the second stage: The influence of cholesterol and hyper- / hypothermia on the interaction of drugs with
the lipid membrane of nerve terminals and model bilayers was determined. Possibilities of selective influence on
viral membranes by means of membraneotropic drugs on the basis of physical differences of viral and cell
membranes are estimated. Recommendations for the design of new drugs that will have a greater impact on viral
membranes have been developed. The influence of membraneotropic drugs on pore formation in a flat bilayer
membrane was determined. The effect of drugs on key characteristics of synaptic transmission in the nerve



terminals of the brain of rats: accumulation and release of glutamate and GABA, exocytosis, membrane potential,
acidification of synaptic vesicles, spontaneous and stimulated generation of reactive oxygen species.

Inpekc YIK: 539.2,535.33/.34

Koau TemaTHYHHUX PYOpPHK: 29.29.43, 29.31.26

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: los6emko I'anmua IBanisHa
HayKoBHIH CTYIiHb: 1.0.-M.H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Haszsa HTII ykpaiHCBKOIO: Hosi faHi mozo zii poTUBIipyCHOTO NpenapaTy peMgecHsip Ta TPOMGOTITUYHOTO

npenapary Tikarpesjaop Ha MOJeIbHi MeMOpaHU Pi3HOTO JIiNiTHOro CKIany Ta Ha MOJEJbHI CyOKJIITUHHI YaCTUHKHU

CaHIITOCOMMU.

Hassa HTII aHr/1ificbKO0: New data of the antiviral drug remdesivir and the thrombolytic drug ticagrelor
effect to the model membranes with different lipid composition and to the model subcellular particles
Ssynaptosomes.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'anyss 3acTocyBaHHS: 72.19

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: 1. Pempecusip Ta Tikarpenop CloHTaHHO BGYZOBYIOTHCS Y 30BHIIIHII MOHOLIAP 6i0JIOTI4HOI
membpanu. [IpenapaTu NpoxosiTh Yepe3 MeMOpaHy CMHAIITOCOM, Halbisblle 1ie BiguyBaloTh pocdaTHi
MoJekyssipHi rpynu PO2- ta OH 3B’a3ku nininis, CH 3B'13ku pearyioTs ciabuie. 3. Pemaecusip Ta Tikarpeuop racsitb
JIIOMiHECLIEHIIiI0 CUHANITOCOM i IPAaKTUYHO He BILJIMBAIOTh HAa CIIEKTPOCKOIIUHI OCOOJINBOCTI CUHAIITOCOM, B TOM XKe
4ac [Y criekTpu CUHAINITOCOM, iHKyOOBaHi 3 peMIIeCUBIpOM Ta TiKarpejaopoM BiguyBalOTh IIPOXOIKEHHS IIperapariB
110 3MiHaxX B CTPYKTYPI JiNiJHOro Mapy CUHANITOCOM, IIPUYOMY 1ii 3MiHM 6i/ibllli B HEAKTUBHUX CUHANITOCOMaX. 3.
3rigHo 3 jaHrnMu M o6uBa NpenapaTy 3MEHIYIOTh TapaMeTp NOPSAKY JIiMiJHUX XBOCTIB 30BHILTHBOTO MOHOIIAPY
MmeMbpaHu y 6e3nocepeHii 6JIM3bKOCTI 7O MOJIEKYJI JIraHzy i Aelo 36iJbmy0Th Horo Ha OibIuX BincTaHsX. 4. B
eKCIlepuMeHTax 3 (pJIYyOPEeCLIeHTHOI CIIEKTPOCKOIIil CIIOCTepirajocs 3MeHIIeHHs BIIOPSIAKOBAHOCTI MeMOpaHu J1st
TiKarpeJsiopy B KOHLEHTpaLisix, T0YMHa4u 3 2 MKM. Pemzecusip y KOHLEHTpaLisx BKIIOYHO 10 100 MKM He
BIUIMBAB Ha BIIOPSAKOBAHICTb MEMOpPaHH, a y KoOHLeHTpaji 6inbue 100 MKM - 36ibiyBas ii. O6uaBa npenaparu i
peMaecusip i Tikarpesop, iHIyKyIOTb 3JIUTTSI MOJEJIbHUX JIIIOCOM. 5. PemziecuBip Moxke 306ibIIyBaTy IPOBiIHICTD
BJIM 1u1s1xoM yTBOpEHHS! CTabiibHUX NOTEHIial03a/1eXKHUX HeioHOoceneKTUBHUX nop B BJIM. Bniepiue rnokasaHi
IpsiMi MEMOPaHOTPOIIHI Ta HEVPOTPOIIHi ePeKTU peMIECUBIPYy Ta Tikarpesopy nos’s3ati 3 L-[14C] rimyramaTom Ta
[BH]I'AMK. 6. Pesynbrartu IIpoekry ony6sikoBaHi y 4-x crarTsx (Journal of Chemical Theory and Computation,
FlatChem, European Neuropsychopharmacology, [IpiopuTeTHi HanpsiMy Ta BEKTOPU PO3BUTKY CBITOBOI HayKu»), N1Bi
poboTu 3HaxosThCs Ha peneHnsii (Molecular Crystals and Liquid Crystals, Experimental Neurology) Ta 9-x Te3ax

MI’)KHapOJHUX KOH(epeHIil.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns Skocti XUTTA Ta 370POB' HACENIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJjs:
BrnpoBagsykeHnHs HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2022
3akiH4YeHHs eTamy: 12.2024
Crnio>KHuBavi NPOAYKILii: HayKOBO-[OC/IAHNLBKI IHCTUTYTH, PO3POOHUKY JIIKAPCHKIX 3aCOBIB.
IlepcneKTHBHI PHHKH: VkpaiHa, €Bpora.

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc
GABAA receptor agonist cinazepam and its active metabolite 3-hydroxyphenazepam act differently at the

presynaptic site / [T. Borisova, N. Pozdnyakova, M. Dudarenkova et al.] // European Neuropsychopharmacology.
- 2021. - vol. 45. -P. 39-51. https:/ /doi.org /10.1016 /j.euroneuro.2021.03.013

Yesylevskyy S., Khandelia H. EnCurv: Simple Technique of Maintaining Global Membrane Curvature in Molecular
Dynamics Simulations //Journal of Chemical Theory and Computation. - 2021. - T. 17. - N2. 2. - C. 1181-1193.
https:/ /doi.org/10.1021 /acs.jctc.0c00800

Coherent anti-stokes Raman scattering spectroscopy (CARS) and imaging of DNA on graphene layers and glass
covers / [G. Dovbeshko, O. Gnatyuk, A. Dementjev et al. ] // FlatChem.- 2021.- Vol.27. - p. 100243.
https://doi.org/10.1016 /j.flatc.2021.100243

Afonina Uliana, Dovbeshko Galina. FTIR - ATR spectroscopy for studying lipid rafts targeting by antiviral drug
remdesivir. Il MbkHapogHa cTyZeHTCbKa HaykKoBa KOHepeHLlis «[IpiopuTeTHi HanpsiMy Ta BEKTOPU PO3BUTKY
CBiTOBOI Hayku». - 2021.- T.2. p. 78-81. DOI https://doi.org /10.36074 /liga-inter-19.11.2021

O.P. Gnatyuk, U.K. Afonina, N. Krisanova, N. Pozdnyakova, T.O. Borisova, S.O. Karakhim and G.I. Dovbeshko
Spectroscopic signatures of synaptosomes: ATR-IR spectroscopy data. Molecular Crystals and Liquid Crystals

[under review]

Krisanova N., Pozdnyakova N., Pastukhov A., Dudarenko M., Gnatyuk O., Afonina U., Pyrshev K., Dovbeshko G.,
Yesylevskyy S., Borisova T. Anti-SARS-CoV-2 drug remdesivir influences excitatory and inhibitory
neurotransmission in cortex nerve terminals. Experimental Neurology (EXNR-21-765), [under review]

O. Gnatyuk, G. Dovbeshko, U. Afonina, N. Krisanova, N. Pozdnyakova, T. Borisova Spectroscopic signature of
remdesivir and its interaction with synaptosome XXV Galyna Puchkovska International School Seminar
"Spectroscopy of Molecules and Crystals" (XXV ISSSMC). Kyiv, Ukraine, September 21-24, 2021. p. 96

U.K. Afonina, O.P. Gnatyuk, K.A .Pyrshev, G.I. Dovbeshko. Remdesivir does inhibit the formation of lipid rafts 7th
International Conference NANOBIOPHYSICS:Fundamental and Applied Aspects, 4 - 8 October 2021, Kharkiv,
Ukraine.p.25

Spectral characteristics of isolated presynaptic nerve terminals / [ U. Afonina, O. Stanovyi, G. Dovbeshko et al.] //
XVII International scientific conference for students and PhD students ‘Youth and progress of biology”:
International scientific conference, Lviv, Ukraine, 19-21 April 2021 - Lviv, 2021. - P. 30.

G.I. Dovbeshko, S.O. Yesylevskyy, U.K. Afonina, O.P. Gnatyuk, O.P.Stanovyi, N. Krisanova, N. Pozdnyakova, A.
Pastukhov, K.O. Pyrshev, T.O. Borisova, M.V. Bogdanov Spectroscopic signatures of real and mimetic membranes
as diagnostic markers for the interaction of anti-viral drug Remdesivir with the cell membranes XXV Galyna
Puchkovska International School Seminar "Spectroscopy of Molecules and Crystals" (XXV ISSSMC). Kyiv, Ukraine,
September 21-24, 2021. p. 18



Barabash Yu.M., Olenchuk M.V.A technique liposomal forms preparation as carriers of water-soluble and water-
insoluble drugs 7th International Conference NANOBIOPHYSICS:Fundamental and Applied Aspects, 4 -8 October
2021, Kharkiv, Ukraine. p.27

Barabash Yu.M Identification of Hidden Parameters of Conformational States During Photoexcitation of Protein
Macromolecules XXV Galyna Puchkovska International School Seminar "Spectroscopy of Molecules and Crystals"
(XXV ISSSMC). Kyiv, Ukraine, September 21-24, 2021. p. 176

G.I. Dovbeshko, S.O. Yesylevskyy, U.K. Afonina, O.P. Gnatyuk , M.V. Olenchuk, Krisanova N., Pozdnyakova N.,
Pastukhov A., Pyrshev K., Borisova T., Bogdanov M. The effect of ticagrelor on the structural properties of
synaptosomes: IR spectroscopy studies XIV MixkHapogHa KoH$epeH1is 110 6ioHiui i npuknangHii 6iogizuui, Kuis,
Ykpaina, 4-5 nucromnaga 2021poky, p. 18

G.I. Dovbeshko, S.O. Yesylevskyy, U.K. Afonina, O.P. Gnatyuk, M.V. Olenchuk, Krisanova N., Pozdnyakova N.,
Pastukhov A., Pyrshev K., Borisova T., Bogdanov M. The effect of low temperatures on the structural properties of
synaptosomes: FTIR spectroscopy Data. XIV MixkHaponHa KoHepeHl1is o 6ioHili i npuxknagHin 6iodisnni, Kuis,
YkpaiHa, 4-5 nucronaga 2021poky, p. 22

Yesylevskyy S., Khandelia H. Maintaining global membrane curvature in molecular dynamics simulations using

encurv technique // 7th International Conference NANOBIOPHYSICS:Fundamental and Applied Aspects, 4 -8
October 2021, Kharkiv, Ukraine. p.106
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