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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BiogizuuHi Mozesi MOJIEKYJISIPHOI B3aeMOJii rpaMiuinnay S

Ha3sBa po6oTH aHIJIilICbKOIO:

Biophysical models of gramicidin S molecular interactions.

PedepaT ykpaiHCbKOIO:

[IpoBeneHO AeTanbHE TEOPETUYHE T €KCIIEPMMEHTAJIbHE BUBUEHHSI B3a€MO/Iil aHTUMIKPOOHOTO NENTULY
rpamiluavHy S 3 MOJEe/IbHUMU MeMOpaHaMu pi3Hoi Mopdoutorii (Macki MyIbTUIIAPOBi Ta 6iapoBi cpepuyHi) Ta
JlinigHoro CKiIany, BU3HaYeHO BIUIUB GS Ha CTPYKTYpHO-QYHKIIIOHAIbHI XapaKTePUCTUKU KJIiTHH KPOBi Ta
CIIOJIy4HOI TKaHUHU. BUsIBJIeHO MeXaHi3MU KEPYBaHHSI MEMOPAHO CIIPSIMOBAHOIO akTUBHICTIO GS. BusiBieHno ta
0XapaKTePU30BAHO 2 TUNHU 3B'3yBaHHs GS i3 nininHuMU MeM6paHamy, sIKi BiiNOBiIAIOTh 3B'SI3yBaHHIO MOHOMEDIB
Ta oJliromepiB GS. Po3paxoBaHO TepMOIMHAMIYHI TapaMeTpH 3B's13yBaHHS. BCTaHOBJIEHO Pi3KO IifBUllleHY
criopinHeHicTb GS 10 xosectepruH-36arayeHoi ¢pasu y MemOpaHax i3 HeBeJIMKUM BMicTOM xoJiecTepuny (10 mac. %).
3apeectpoBaHo aerigparauito hocdatHux rpym dhocdomininis npu 38's3yBanHi 3 GS. BusHaueHo cTymneHi rigpaTaii
Ta [IePEePO3IOIiT MOJIEKYJ BOOY MK BiJIbHMMMU Ta 3B'43aHUMU CTaHAMU B KOMILUIEKCaX rpaminuauny GS 3
JlinocoMaMu pi3HOro JinigHoro ckiany. Po3paxoBaHo cTyIeHi rigpaTalii KpioonpoTeKTopiB 1151 po3pooKu criocobisB
nocsabsyeHHs reMOJiTUYHOro BBy GS Ha KiiTuHM KpoBi. [IpucyTHicTs nosimepy D-g-PAA(PE) moayiioe
B3aemoziio GS 3 membpanoo JIITOX 3MEHIIYIOUY 3arajbHUN MEMOPAHOTPOITHUI €(EKT Ta CIIPUSIOYY 3B I3yBAHHIO 3
MeMOpaHolo ojliromepiB GS 3a paxyHOK MOHOMeDiB. I'paMiliufiH S y KOHLIEHTpaLisx Bif 5 7o 20 MKT /MJI 3MEHIIYE O-
IIOTEHIIiaJl iIHTAKTHUX €PUTPOLUTIB, HACAMIIEPE]], YaCTKOBO HENTPAJIi3yl0UM HETATUBHUM 3apsf, CiaJIOBUX KUACJIOT 32
PaxyHOK MTO3UTUBHO 3apPsI’)KEHUX aMiHOTPYII 3aJIMILIKIB OPHITHHY. GS BUKJIMKAE 3MEHIIEHHS 00'eMy Ta IIOTEHLiany
€JIEKTPUYHOTO TPOOOI0 MEMOPaHU €pUTPOLIUTIB 30POBUX JOHOPIB. GS nopyirye po60Ty 3rOPTYY0I0 CUCTEMU
KpoBi 1 y KoHUeHTpallii Bif 50 1o 200 MKT/MJI 3MEHIIIYE K CTYIiHb, TaK i mBUAKicTs AIO-iHayKOBaHOI arperatiii
TPOMOOLUTIB [10303aJIEXKHUM YMHOM. [HKy0aliss TPOMOOLUTIB y IPUCYTHOCTI rpaMiuauHy S B KoHeHTpauii 100
MKT/MJI IPU3BOJUTD [0 3HVDKEHHS IX air€3UBHOI 3IaTHOCTI, TaJIbMyBaHHS BUBLILHEHHS CEKPETOPHUX IPAHYJI,

peoprasisaliii quTockesiety Ta GOpMyBaHHI IICEBAOIOAIY [IPpY KOHTAKTI 3 IOBEPXHIO ckija. Ha KiliTuHaxX KyJibT

Pedepar aHr1ilicbKOIO:

A detailed theoretical and experimental study of the interaction of the antimicrobial peptide gramicidin S with
model membranes of different morphology (flat multilayer and bilayer spherical) and lipid composition was
performed, the influence of GS on the structural and functional characteristics of blood cells and connective tissue
was carried out. The mechanisms to control the membrane activity of GS are revealed. Two types of GS binding to
lipid membranes corresponding to the binding of GS monomers and oligomers have been identified and
characterized. Thermodynamic parameters of binding were calculated. A sharply increased affinity of GS for the
cholesterol-enriched phase was found in membranes with a low cholesterol content (10 wt.%). Dehydration of
phosphate groups of phospholipids during binding to GS has been reported. The degrees of hydration and
redistribution of water molecules between free and bound states in gramicidin GS complexes with liposomes of
different lipid composition were determined. The degrees of hydration of cryoprotectants for the development of
ways to reduce the hemolytic effect of GS on erythrocytes were calculated. The presence of D-g-PAA (PE) polymer
modulates the interaction of GS with the DPFH membrane, reducing the overall membraneotropic effect and
promoting the binding of GS oligomers to the membrane in expense of monomers. Computer simulation of lipid
membranes of different composition and their complexes with GS on bilayer membrane models was performed.
Gramicidin S at concentrations from 5 to 20 pg / ml reduces the o-potential of intact erythrocytes, primarily by
partially neutralizing the negative charge of sialic acids by positively charged amino groups of ornithine residues.
GS causes a decrease in the volume and electrical breakdown potential of the erythrocyte membrane of healthy



donors. GS corrupts the blood coagulation system and at a concentration of 50 to 200 ug / ml reduces both the
degree and rate of ADP-induced pla
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MoseKy/apHi MeXaHi3MM B3aeMoji rpaminpmauHy S 3i ITy4HnMY Ta 6i0I0TIHUMY

MeMOpaHaMu

Ha3zpa HTII aursiicbKo00: Molecular mechanisms of interaction of gramicidin S with artificial and biological

membranes

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: MeuLMHa, 6iodisnka
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: [leranbHe Teopetnyte Ta eKCliEpUMEHTAJIbHE BUBYEHHSI B3aEMO/Iii aHTUMIKPOGHOTO MENTUY
rpaMildavHy S 3 MOJEJIbHAMU Ta IPUPOJHUMU MEMOPaHaMU O3BOJIAJIO 35ICYBAaTU MOXKJIMBI MEXaHi3MU KEPYBaHHS
MeMOPAHOTPOITHOO aKTUBHICTIO GS. BUsiBJIEHO Ta 0XapaKTepU30BaHO 2 TUIM 3B's13yBaHHS GS i3 JinigHuMN
MeMOpaHaMmy, SIKi BiJI[TOBiIA0Th 3B'SI13yBaHHIO MOHOMEPIB Ta ojliromepiB GS. Po3paxoBaHO TepMOIuHAMIYHI
IapaMeTpu 3B’43yBaHHs. BCTaHOBJIEHO Pi3Ko MifBuUIlleHy criopigHeHicTh GS 0 xosecTepuH-36aradeHoi pasu y
MeMOpaHax i3 BMicToM xosiectepuHny 10 mac. %. 3apeecTpoBaHo gerigparaniio pocdarHux rpyn pocdominifis npu
3B'13yBaHHi 3 GS. [TpucyTHicTs nonimepy D-g-PAA(PE) mogysioe Bzaemogito GS 3 memb6panoto AI1PX 3meHmyodn
3araJibHUi MEMOPAHOTPOIHUI e(DEKT Ta CIPULIOYH 3B I3YBAHHIO 3 MEMOPAHOIO oJliromepiB GS 3a paxyHOK
MOHOMepPIB. 'paMiliuivH S y KOHLIEHTpaLisx Bif 5 70 20 MKT/MJI 3MeHIIye O-TIoTeHLlias iHTaKTHUX €pUTPOLIUTIB,
BUKJIMKA€ 3MEHIIEHHS 00’eMy Ta IIOTEHIialy eJIeKTPUYHOr0 MPOo60I0 MeEMOPaHU €PUTPOLIUTIB 3[J0POBUX JIOHOPIB.
GS nopyuiye po60Ty 3ropTy040I0 CUCTeMU KPOBi i1 y KoHLeHTpauii Bix 50 7o 200 MKT /M1 3BMEHIIYE SIK CTYIIiHb, TaK
i mBuaxicte AIIQ-iHAYyKOBAHOI arperaliii TPOMOOLMTIB 10303aJ1EXKHUM YMHOM. [HKY0allisi TPOMOOLUTIB y
IIPUCYTHOCTI rpamiluauHy S B KOHLeHTpauii 100 MKT/MJ1 IPU3BOAUTD [0 3HMDKEHHS IX air€3MBHOI 3IaTHOCTI,
raJibMyBaHHS BUBIJIbHEHHSI CEKPETOPHUX I'PaHyJl, peopraHizauii nuTockeseTry Ta pOpMyBaHHI IICE€BIONOAINA TPU
KOHTAKTi 3 IIOBEPXHIO CKJIa. Ha kiliThHax KysnbTypu L929 BCTaHOBIEHO CTUMYJIIOI0YMI BIJIMB GS HA KJIITUHHY

nposidepartio npu KoHueHTpauisax GS 0,5 MKT/MJT i 5 MKT/MIL.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuniunoBo HOBOi mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
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