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JlaHi MiKpOXBHIJIBOBOI CTIEKTPOCKOIII] Ta IudepeHIiiHol
CKaHyBaJIbHOI KaJIOPUMETPii CBi4aTh Mpo CXOoki MeMOpa-
HOTPOMHI €(PEeKTH CTPYKTYPHO PI3HHUX JIraHAIB — IUK-
JIYHOTO aHTUMiKpoOHOTro nentuxy rpaminuauay S (GS) ta
kpionporektopy nomierunenniikomo (ITEIN) B MoxensHUX
cuctemax. Kiminigamii apceran GS 0OMeKeHO MicIIEeBUM
3aCTOCYBaHHSIM 4epe3 HOTr0 BHCOKY TeMOJITHYHY JiI0.
[opsix 13 iHmMMMHK QakTopaMu HecHeU(ITHOTO IMYHITETY
GS mae Bucokui moreHniaa y 60poTs0i 3 MiKpoOHOIO
PE3UCTEHTHICTIO T2 MOXJIMBICTD HEMPSIMOTO TEPaNieBTUYHOTO
BukopucTanHs. Bogopozunnnuii I1EI" # am¢pinarnaanii
GS 3MiHIOIOTH TEPMOAMHAMIUHI MMapamMeTpu (ha3oBoro
TIepexo/ly Tellb-PiIKKI KPHUCTaJl y TUIACKHUX OaraToniapoBHX
JHITTHAX MeMOpaHax y BOJIi; BIUTMBAIOTH HA KOOTIEPATHBHICTh
niepexony. Sk GS, tak i [1EI" 3HWKYOTb ripaTariio Jinocom
13 aumnaneMiToindochaTuIMIX0IiHY, TPOTE MO-Pi3ZHOMY
3MIHIOIOTH TeMIeparypy (a30BHX IEPEXOJliB Iellb-piaKui
KpHCTaJl y MOACIBHUX JIITIAHUX MEMOpaHax.

Mertoto poOoTH Oya0 BCTAaHOBHUTH MOJICKYIISIpHI MeXa-
HI3MHU TOAIOHOCTEH Ta BiIMIHHOCTESH ¢(peKTiB JiHIHHOTO Ta
OUKTIYHOTO TOJIIMEPIB y OIOMIMETHYHUX JIITiTHUX MEMO-
paHHMX cHucTeMax. JloCHiKEHHS TPOBEICHO METOIOM MO-
JIEKYJSIPHOT TUHAMIKN 3 BUKOPUCTAHHSIM MPOrPaMHOTO
3a0e3neuenHs GROMACS 3a 10IOMOroro CHIOBOIO IOJIs
CHARMM36. Kpucramiuny crpykrypy GS (ID PDB: 1ITK2 B)
BHKOPUCTOBYBAJIN SIK TIOYaTKOBY CTPYKTYPY ISl MOZAEIIO-
BaHHsA. Cucrtemu OyJH MOBHICTIO TiApaToBaHi W MiCTHIN
97 monekyn mimiaiB i 3231 monekymy Bomu. [lentuna comb-
BaTyBaJIM B IPSIMOKYTHOMY OOKCI 3 MiHIMAJIBHOIO BiJICTAaHHIO
10 A Bin MIETITHTY 10 MeXi. Bymo BHKOpHCTaHO MOJIEITh BOIU
TIP3P. MiniMi3arito i BpIBHOBR)XEHHSI CHCTEMU BUKOHY-
Baym ipotsiroM 50 000 125 000 kpokiB BigmoBiaHO. YacoBuit
KpOK JJIsl MOZIeTIIOBaHHs cTaHOBHB 2 ¢¢c. TpaekTopii Ta
KOOpJIMHATH 30epiraiucst KoXHi 2 IC JUIs TOAAIBIIOTO
aHaIizy.

3a cTaNMX TUCKY ¥ TemmepaTypH IPOBEACHO Moje-
JIFOBAHHSI TIOMIMEp-JIiHuX cucteM. Beranosneno, mo GS
MIPOTATOM MOJICTIOBAHHS MPAKTUYHO HE 3MIHIOE DIIMOMHM
3aHypeHHs y JinigHWi Oimap Ta opieHTamii IUIOMHWHA
KUTBIS BITHOCHO HOpMaJi JI0 TOBEpXHi moniny. Huzpko-
monexymsapauid [1ETI" moBonuThes sk miHIHHUI TOMiMep,
TIpH 30UTBIIIEHH] MOJIEKYJIIPHOT MAacH CXHMITBHUM 10 YTBOPEHHS
BHYTPIITHHOMOJICKYJSIDHUX KOHTAKTIB Y BOIHIN (azi, mpu
FOMY 3B’SI3yBaHHS 3 MEMOPAHOIO MOMIOHO IO IMKITIYHIX
CIIONTyK.

CninbHi pucn MedpanorporHoi aii TIET” ta GS 3ymos-
JIeHI TOAIOHUM CTI0COO0M BOY/IOBYBaHHSI MTOJIIMEpIB Yy JIi-
TITHAH Oilap Ta po3TalIyBaHHS B MEMOpaHi, 3MEHIICHHIM
rigpaTarmii JimigiB Ta MITPHOCTI IX MaKyBaHHS. BiamiH-
HOCTI B [l BOX TOJIIMEpPiB 00YMOBIJIEHI O1JIBIIOIO BHYT-
pitmboMoeKyIsipaoto pyximsictio TTET.
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Recent microwave spectroscopy and differential scan-
ning calorimetry data suggest very similar membranot-
ropic effects of structurally different ligands — cyclic an-
timicrobial peptide gramicidin S (GS) and cryoprotector
polyethyleneglycol (PEG) in model lipid membranes.
Even though gramicidin S is among the oldest com-
mercially available antibiotics with proven antibacterial
activity against both Gram-positive and Gram-negative
bacteria, its clinical potential was limited to topical appli-
cations because of its high hemolytic activity. Along with
other innate immunity factors, GS has a high potential in
fighting threatening microbial resistance and is a good
candidate for drug redeployment. The water-soluble PEG
and amphipathic GS change thermodynamic parameters
of a gel to liquid crystalline phase transitions in planar
lipid multilayers in water and affect the cooperativity of
the transition. Both GS and PEG decrease the dipalmitoyl-
phosphatidylcholine liposomes hydration, but they dif-
ferently shift the temperature of the gel to liquid crystal-
line phase transitions in model lipid membranes.

The arm of study was to get insight into the mechanisms
of these similarities and differences in the effects of linear
and cyclic polymers in biomimetic lipid membranes.
The molecular dynamics simulation was performed in
GROMACS software using the CHARMM36 force field.
The crystal structure of GS (PDB ID: 1TK2 B) was used
as a starting structure for simulation. The systems were
fully hydrated and contained 97 lipid molecules and 3231
water molecules. The peptide was solvated in a rectan-
gular box with a minimum distance of 10 A from the
peptide to the edge of the box. The TIP3P water model was
used. The minimization and equilibration of the system
were performed during 50 000 and 25 000 steps, respecti-
vely. The time step for molecular dynamics simulations
was 2 fs. The trajectories and coordinates were saved every
2 ps for further analysis.

Simulation at constant temperature and pressure of
polymer-lipid systems showed that GS does not change
significantly the buried depth and orientation of ring
plane with respect to the normal to the membrane
surface. Low molecular weight PEG relaxes like linear
polymer while higher molecular weight PEG, is prone
to form intramolecular bonds in the water phase; its
binding to membrane resembles that of cyclic polymers.

Common features of membrane effects of PEG and
GS are stipulated by the similar partitioning mechanism
and orientation in a membrane as well as by hydration
decrease. The differences in the membranotropic action
of two considered polymers are due to the higher in-
trinsic mobility of PEG molecule.
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