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B1. Genova, J., Kralj-Iglic, V., Iglic, A., Marinov, R., Bivas, I.. Influence of Cholesterol on the
Elastic Properties of Lipid Membranes., Journal of Physics: Conference Series, 398, I0OP
Science, 2012, ISSN:1742-6596, DOI:10.1088, 012037. SJR:0.022

Bla: Abstract: Thermally induced shape fluctuations of giant quasi-spherical lipid vesicles are
used to study the influence of the cholesterol, incorporated in the lipid membranes, on the
bending elasticity modulus k. of the lipid membrane. The influence of cholesterol is
investigated throughout a considerably wide interval of concentrations. The values of the
bending elastic modulus for 10, 20, 30 and 50 mol% of cholesterol in the SOPC membrane are
obtained as a mean weighted value of 6-11 vesicles for each system. The dependence of the
bending elasticity modulus on the concentration of cholesterol in the lipid membrane is
obtained. At low concentration of cholesterol in the SOPC membrane (10 mol %) a decrease of
the bending elasticity modulus is observed, compared to pure SOPC membrane. At high
cholesterol content (50 mol% and above) a twofold increase of the bending modulus is obtained.
The data for kc for mixed SOPC - cholesterol membrane is compared to the results obtained by
different methods on different lipid matrices.

B1lb: Pesiome: TTocpeacTBoM MeToIa Ha aHAIM3 HA TEPMUYHO MHIYIIUPAHUTE (PIyKTyaluu Ha
¢bopMaTa Ha TUTaHTCKU KBa3uC(HEpPUUHU JUNUJAHU BE3UKYIHM € W3CIEABAHO BIMSHHETO Ha
XOJIECTEPOJI, BIPaJieH B JUMUIHUTE MEMOpaHu, BbPXY MOJIyJia Ha €1acTUYHOCT Ha orbBaHe K¢
Ha JunuaHata MmemOpaHa. BrnusiHueTo Ha xojecTteposia ce u3cie/lBa B IIMPOK MHTEPBAI OT
KoHIeHTpanuu. CTOHHOCTUTE Ha MOAYJIa Ha eJ1acCTUYHOCT Ha orbBane 3a 10, 20, 30 u 50 mol%
xonecreposl B SOPC MemOpaHaTta ce mojydaBaT KaTO CPEJHO TETJIOBHAa CTOMHOCT OT 6-11
BE3UKYJMU 3a BCAKa H3cienBaHa cuctema. [lomydyeHa e 3aBHCHMMOCTTa Ha MOAYyJNa Ha
€JIaCTUYHOCT Ha OT'bBaHE OT KOHIIEHTpALMITAa Ha XOJIECTEpOoJ B JuNUIHaTa MeMmOpana. [Ipu
HUCKAa KoHUeHTpauus Ha xosectepon B SOPC memOpanata (10 mol%) ce wnabmionaBa
HaMmaJsiBaHe Ha MOJYJIa Ha eJIaCTUYHOCT ITPU Or'bBaHe B cpaBHeHHe ¢ uuctara SOPC memOpana.
[Ipu BHCcOKO chabpxkaHue Ha xosectepon (50 mol% u moBede) ce moirydaBa IBYKPATHO
yBEeIMUYCHHE Ha MoJIyna Ha orbBaHe. [lannure 3a ke 3a cmecenara memOpana SOPC/
XOJIECTEPOII ca CPABHEHU C PE3YyATATH, TIOTYICHH 0 PA3IUYHU IPYTH METOIU BHPXY Pa3IndHU
JUIHUIHA MaTPHULIH.

B2. Genova, J., Bivas, I., Marinov, R.. Cholesterol Influence on the Bending Elasticity of Lipid
Membranes., Coll. Surf. A, 460, Elsevier, 2014, ISSN:0927-7757, 79-82. ISI IF:2.108 Q2

B2a: Abstract: The influence of cholesterol on the bending elasticity of lipid membranes from
1-stearoyl-2-oleoyl-sn-glycero-3-phosphocholine (SOPC) was studied. We used the analysis of
thermally induced shape fluctuations of giant nearly-spherical lipid vesicles for the



determination of the bending elastic modulus. At relatively low concentrations (<10 mol %) of
cholesterol in the SOPC membrane the bending elasticity modulus first increases with about
30% upon cholesterol increase and after that decreases to a values lightly lower than that of the
pure bilayer. The increase of the cholesterol from 10 to 50 mol % leads to a threefold increase
of the bending modulus compared to the value of the pure SOPC membrane.

B2b: Pestome: M3cneBano ¢ BIMSHUETO HA XOJIECTEPOIIa BbPXY €1aCTHYHOCTTA HA OT'bBaHE HA
JUTIAIHA ~ MeMOpaHu  oT  1-cteapoun-2-oneoun-sn-raunepo-3-gochoxomma  (SOPC).
W3non3Ban € METOOBT Ha aHAJIM3a HA TEPMUYHO MHAYLIUpPAHUTE QUIyKTyauuu Ha ¢opmara Ha
TUTaHTCKU MOYTH CEepUYHU JIMIUAHU BE3UKYIIH 3a ONpeesisiHe Ha MOyJia Ha €IaCTUYHOCT Ha
orbBaHe. [Ipu oTtHocuTenHo Hucku KoHueHTpauuu (<10 mol%) na xonectepon B SOPC
MeMOpaHaTa, MOJIYJIbT Ha €MaCTUYHOCT Ha Or'bBaHE MbPBO ce yBeiandaBa ¢ okoio 30% mpu
MOBUIIIABAHE HA XOJIECTEPOJIa U CJIe] TOBA HAMAJISBA 10 CTOMHOCTH, MAJIKO MO-HUCKH OT T€3U
Ha yucTus Ooucioi. [loBumaBaneTo Ha KOHIIEHTpanusITa Ha xonecteposna oT 10 g0 50 mol%
BOAM 10 3HAUUTEIHO YBEJIMYEHHE HAa MOJyJia Ha OrbBaHe B CpPAaBHEHHE ChC CTOMHOCTTA Ha
gucrara SOPC memOpana.

B3: Genova, J., Poklar Ulrih, N., Kralj-Igli¢, V., Igli¢, A., Bivas, 1., Bending Elasticity Modulus
of Giant Vesicles Composed of Aeropyrum Pernix K1 Archaeal Lipid, Life 5 (2015) 1101-
1110, DOI:10.3390/1ife5021101 SJR:0.973 Q2,

B3a: Abstract: Thermally induced shape fluctuations were used to study elastic properties of
giant vesicles composed of archaeal lipids C25,25-archetidyl (glucosyl) inositol and Cos 2s-
archetidylinositol isolated from lyophilised Aeropyrum pernix K1 cells. Giant vesicles were
created by electroformation in pure water environment. Stroboscopic illumination using a
xenon flash lamp was implemented to remove the blur effect due to the finite integration time
of the camera and to obtain an instant picture of the fluctuating vesicle shape. The mean
weighted value of the bending elasticity modulus kc of the archaeal membrane determined from
the measurements meeting the entire set of qualification criteria was (1.89 + 0.18) x 107° J,
which is similar to the values obtained for a membrane composed of the eukaryotic
phospholipids SOPC (1.88 + 0.17) x 107*® J and POPC (2.00 + 0.21) x 107° J. We conclude
that membranes composed of archaeal lipids isolated from Aeropyrum pernix K1 cells have
similar elastic properties as membranes composed of eukaryotic lipids. This fact, together with
the importance of the elastic properties for the normal circulation through blood system,
provides further evidence in favor of expectations that archaeal lipids could be appropriate for
the design of drug delivery systems.

B3b: Pesiome: Tepmuuno uHaynupanute (QIyKTyaluu Ha Qopmara 0sxa H3MOJ3BaHU 3a
u3cle/IBAaHE Ha €JAaCTUYHHUTE CBOMCTBA HA TMTAHTCKU BE3UKYJIH, ChCTABEHU OT apXeallHu
munaau C25,25-apxetuani (TIoKo3ui1) nHO3uTon v C25,25-apXeTHanI-uHO3UTO, U30JIUPAHH
oT aruouIM3upaHu KIeTKu Ha Aeropyrum pernix K1. M3ciaeaBanuTe ruraHTCKUTE BE3UKYITH
Osixa TONlydeHHW Upe3 enekTpodopMUpaHe B YKCTa BOJHA Ccpefa. bemie MpHIIoKEeHO
CTpPOOOCKONTUYHO OCBETJIICHHE C TMOMOINTAa Ha KCEHOHOBA (yiamn jamma, 3a Ja ce IMpeMaxHe
edeKTHT Ha pa3Ma3BaHe MMOPaIu KpaiHOTO BpeMe 3a MHTErpUpaHe Ha KaMepaTa U Jia ce TOIy4dn
MOMEHTHa KapThHa Ha (uykTyupamara ¢opma Ha Be3ukymara. [lomydeHara cpeaHo-
TErJIOBHATA CTOWHOCT HAa MOJAYJa Ha €JIACTUYHOCT HAa OrbBAaHE HA apXeajHara JUIHIHA
MeMOpaHa, ompejesieHa OT W3MEpPBaHUATA, OTTOBapsIIM HA IIeNUs Ha0Op OT KPUTEpUU Ha
KauecTBOTO 3a Be3UKynuTe U u3odpaxkenusra e (1,89 + 0,18) x 107%° J, xostTo e momo6Ha Ha



CTOMHOCTHTE, MOJTYyYEHHU 3a MeMOpaHa, chbcTaBeHa OT eykapuoTHH dochomumuan SOPC (1,88
+0,17) x 10 Ju POPC (2,00 = 0,21) x 1019 J. [TomyuenuTe pe3ynraT 1aBaT WHIUKAIIHS, 4e
MEMOpaHUTE, ChCTABEHU OT apXeaTHH JIMIUIN, U30JIUPaHU OT KIETKUTE Ha Aeropyrum pernix
K1, umar momoOHM eNacTUYHU CBOWMCTBA KaTO MEMOpaHUTE, ChCTABEHH OT CYKapHUOTHU
munuan. To3n QakT, 3aeqHO C BaXHOCTTA Ha EINACTUYHUTE CBOMCTBA 32 HOpMAalHATa
[UPKYJIAIUs Mpe3 KPbBOHOCHATA CUCTEMA, TIPEIOCTABSI JOIMBIHUTEIHHU IOKA3aTeICTBA B TI032
Ha OYAKBAHMITA, Y€ APXCATHHUTE JHMIHIA MOTaT Aa OBAAT M3KIIOYUTEIHO TMOIXOMISIIN
MPETeHICHTH 3a JM3aiiH U MPOCKTHpaHE Ha CHCTEMH 3a IeeBa IOCTaBKa Ha JIEKapCTBa B
KpPBBTA.

B4: Genova, J., Zheliaskova, A., Mitov, M. D.. Does maltose influence on the elasticity of
SOPC membrane?. Journal of Physics: Conference Series, 253, 1, 2010, 012063. SJR:0.022

B4a: Abstract: Thermally induced shape fluctuations of giant quasi-spherical lipid vesicles are
used to study the influence of the disaccharide maltose, dissolved in the aqueous solution, on
the curvature elasticity kc of a lipid membrane. The influence of the carbohydrate solute is
investigated throughout a considerably wide interval of concentrations. The values of the
bending elastic modulus for 200 mM and 400 mM of maltose in the water solution are obtained.
The data for kc in presence of maltose is compared with previously obtained results for this
constant for the most popular hydrocarbons: monosaccharides glucose and fructose and
disaccharides sucrose and trehalose. It is shown that the presence of maltose, dissolved in the
aqueous phase surrounding the membrane does not influence on the bending elasticity with the
increase of its concentration in the aqueous solution. Up to our knowledge this is the first sugar
that does not show decrease of the bending elastic modulus of the lipid membrane, when present
in the water surrounding it in concentration up to 400mM.

B4b: Pestome: EnactiunuTe CBOWCTBA Ha JIMITUAHU MEeMOpaHH B MPUCHCTBUE HA Pa3TBOp Ha
MaJIl[OBa 3axap B OKOJHOCT Ha MeMOpaHaTa B HIMPOK KOHIIGHTPALIMOHEH JWama3oH ca
U3CJIeIBAaHU 10 METoJa Ha TepMHUYHHUTE (IyKTyalmu Ha Qopmara Ha TOYTH chepryHH
nuno3oMu. IlomyueHu ca CTOMHOCTH 3a MOAYJIa Ha €JIACTUYHOCT Ha OT'bBAHE 3a KOHIIEHTPALUH
Ha u3cnenBanara 3axap ot 200 u 400MM BBB BoAHUs pa3TBOp. Pesynrarute ca cpaBHEHU C
MPEIUIIHT U3CIIEABAHUS 32 APYrd KapOoxuaparu (Tioko3a, Gppykrosa, 3axapo3a, Tpexanosa),
IIOJIYYEHH TI0 ChIIAaTa EKCIEpUMEHTaNHa MeToAuka. [loka3aHo e, ye HalIMYMEeTO Ha MaJloB
3axap, pa3TBOpPEHa BbB BoJAHATa (aza, 3a00MKajsiia MeMOpaHarTa, He OKa3Ba BIHMSHUE BbPXY
eJIACTUYHOCTTa Ha Or'bBaHE C IOBUIIABAHE HA KOHIIGHTpALUsATa W BBB BOAHHUSA PA3TBOP O
KOHIIeHTpauuu oT 0koj0 400 mM. JIOKOJIKOTO HU € U3BECTHO, TOBA € ITbpBATa 3aXap, KOSITO HE
[I0Ka3Ba HaMaJsiBAaHE Ha MOJyJa Ha €JaCTUYHOCT Ha Or'bBaHE HA JMNMIHATa MeMOpaHa B
U3CIIEABAHUTE KOHLIEHTPALIUH.

B5: Genova, J., Dencheva-Zarkova, M., Pavli¢, J. I.. Morphological study of lipid vesicles in
presence of amphotericin B via modification of the microfluidic CellASIC platform and LED
illumination microscopy. Journal of Physics: Conference Series, 682, IOP Science, 2016,
ISSN:1742-6596, DOI:10.1088, 012029. SJR:0.22

B5a: Abstract: Giant lipid vesicles (liposomes) are the simplest model of the biological cell and
can be easily formed from natural or synthetic lipid species with controlled composition and
properties. This is the reason why they are the preferred objects for various scientific



investigations. Amphotericin B (AmB) is a membrane active drug, used for treatment of
systemic fungal infections. In this work we studied the morphological behavior of giant SOPC
vesicles in asymmetrical presence of amphotericin B antibiotic in the vicinity of the lipid
membrane. The visualization of the vesicles was carried out via inverted phase contrast
microscopy. The illumination source was modified in a way that tungsten light bulb was
replaced by 10 W white LED chip. All the experiments were performed using CellASIC ONIX
Microfluidic Platform. The setup has been modified thus opening new opportunities for a
variety of experimental realizations. The performed morphological studies showed strong and
irreversible effect on the vesicle shape at the presence of amphotericin B in concentration
10°°g/l in the outer for the liposome's membrane solution. At concentration 10 g/l AmB the
effect was less visible and in 15-20 minutes the vesicles regained its initial spherical shape.

B5b: Pesrome: ['MraHTCKWTe JUNHIHU BE3MKYIHM (JUIO30MH) Ca HaW-IPOCTHUAT MOJAET Ha
OuosiornyHaTa KJjeTka M Morar Ja ObJar JIECHO MOJIy4YeHH OT €CTECTBEHU WM CUHTETUYHU
JUIHIU ¢ KOHTPOJIMPAH ChCTAB U CBOMcTBA. TOBa € MpUYMHATA TE J]a ca IPEANOYUTaH! 00EKTH
3a pa3IM4YHM HayyHH u3cieaBanus. AMdorepuia B (AmB) e MeMOpaHHO aKTHBHO JIEKapCTBO,
M3IIOJI3BAHO 32 JIEYCHHWE HAa CHCTEMHHM I'bOMYHM uHGpexkuuu. B Ta3m pabora u3cienBaxme
Mop¢oJoruuHOTO NoBeAeHrne Ha TuranTcku SOPC Be3ukynu mpu aCUMETPUYHO MPHIIOKEHUE
Ha aHTUOMOTHKa am(oTepuliH B B 6mu3ocT 1o nunuaHata MemOpana. MznonsBaxme ¢a3oBo-
KOHTPAaCTHa MHUKPOCKOIHMS 32 BH3yalIM3allUATa Ha BE3UKYNUTE. M3TOUHMKBT HAa OCBETIICHHE
Oeme MoauduUIMpaH upe3 3aMsHa Ha BosidpamoBaTa kpymka ¢ 10 W 6su1 LED yun. Benukn
eKCIIepUMEHTH OsiXa IpoBeNeHH C momomra Ha MukpoduynnHata miaardopma CellASIC
ONIX. bsixa u3BbpIlIeHU cepus OT OJOOPEHHs Ha eKCIIEpUMEHTAIHATa YCTAaHOBKA, C KOETO ce
OTKpUBAT HOBU BB3MOXKHOCTH 3a Pa3jIMYHH EKCIIEPUMEHTATHHU peain3anuu. M3BbpiieHuTe
MOp(OJIOTHYHU H3CIEBaHMUS TOKa3Baxa CUJIEH W HeoOpaTuM edekT BbpXy (opmara Ha
Be3MKYyJIUTE MM Hajuuue Ha amdoTepuiH B B kounenTpanus 10°g/l BbB BHHIIHUSA 32
MeMbpaHaTta Ha umno3omara pa3top. IIpn xonnentparms 107 g/l AmB epexTsT e mo-cna6o
3a0enmexuM U B pamMkuTe Ha 15-20 MHHYTH OT BBBEXKJIaHE Ha aHTHOMOTHKA BE3UKYJIUTE
BB3BpbIllaxa MbpBOHAYATIHATA CU ceprudHa hopma.

B6: Genova, J., Slavkova, Z., Chamati, H., Petrov, M.. Gel — liquid crystal phase transition in
dry and hydrated SOPC phospholipid studied by Differential Scanning Calorimetry. Phase
Transitions, 92, 4, 2019, DOI:10.1080/01411594.2019.1580368, 323-333. JSR (W0S):1.028

Q3

B6a: Abstract: We study the thermodynamic properties of pure and hydrated samples of SOPC
(stearoyl-2-oleoyl-sn-glycero-3-phosphocholine) membrane via Differential Scanning
Calorimetry. We estimate the fundamental thermodynamic quantities, such as enthalpy and
entropy, of the bilayer phosphatidylcholine. It is found that the gel-liquid crystal phase
transition is driven by the van’t Hoff enthalpy, revealing the occurrence of an intermediate
phase transition. We discuss the influence of the heating rate on the enthalpy and on the gel <>
liquid crystal phase transition temperature by introducing the adequate thermodynamic Gibbs
potential. The effect of hydrogen bonding of the water molecules with the polar head and polar-
apolar interface on the energetics of the bilayer membrane matrix is analysed. The obtained
transition temperature was found to vary between 3 and 4°C depending on the hydration level.



A result corroborated by the behaviour of the heat capacity of SOPC computed via Molecular
dynamics simulation.

B6b: Pestome: TepmopnHaMUYHUTE CBOMCTBa Ha CyXW M Xuaparupanu mpodu ot SOPC
(creapoun-2-oneoun-Sn-ruuiepo-3-hochoxonnH) ca u3CHeABaHU dYpe3 audepeHIranHa
cKaHupama kamopumerpus. [lodydeHH ca CTOMHOCTHTE HAa OCHOBHUTE TEPMOJMHAMUYHU
BEJIMYMHU, KaTO EHTaJNHs W EHTPOIHUs, Ha JABYycioWHaTa (ochaTuAUIXOIMHOBA CHCTEMA.
YcranoBeHo e, e GazoBHAT MPEXO/] re-TeuHa ¢a3a ¢ TACHO CBBbpP3aH C CHTANNUATA Ha Van't
Hoff, paskpuBaiiku Hamu4yueTo Ha MEXAWHEH (Ga3oB MpexoJ. BnumsHueTro Ha cKOpocTTa Ha
HarpsiBaHe BbPXY EHTANNUITA U BbPXY TemrepaTypaTa Ha (a30BUs IMPEXOJ Ha rell «> TeuHa
¢daza e aHANIM3UpPAHO Upe3 BbBEXKIaHE Ha MOIXOI TepMOAMHAMHUEH nmoTeHuuan Ha ['ubc.
Ananuszupat € v epeKThT Ha BOJIOPOAHATA BPb3Ka HA BOAHUTE MOJIEKYJIU C MOJIsIpHATA I1aBa U
MOJIAPHO-ANoJIIipHaTa TpaHUIA BbPXY XapaKkTEpPUCTUKUTE Ha JIByClOHaTa MeMOpaHHa
MaTpulla. YCTAaHOBEHO €, 4e TeMmIieparypa Ha ¢a3oB mpexona Bapupa Mexay 3 u 4°C B
3aBHUCHUMOCT OT HHMBOTO Ha xuaparauus. [lomydenusit pesynaratr € B J00po chriacue ¢
pe3ynTaTuTe OT MPOBEACHO KOMIIOTHPHO MOJIENHMpaHe, U3MON3BAII0 METO/Ia Ha MOJIEKYJIHA
JUHAMUKa 3a T[OBEICHUETO Ha TOIUMHHUSA KamamuteT Ha SOPC mnpu mnpomsiHa Ha
TeMIeparypara.

B7. Genova, J., Chamati, H., Slavkova, Z., Petrov, M.. Differential scanning calorimetric study
of the effect of cholesterol on the thermotropic phase behaviour of phospholipid SOPC. Journal
of Surfactants and Detergents, 22, 2019, DOI: 10.1002/jsde.12289, 1229-1235. JCR-IF (Web
of Science):1.672 Q2

B7a: Abstract: Using the differential scanning calorimetric (DSC) technique, the thermal
properties of 1-stearoyl-2-oleoyl-sn-glycero-3-phosphocholine (SOPC) phospholipid and its
mixture with cholesterol (Chol), in the range between 10 and 50 mol.%, were investigated. A
considerable modification of the structural conformation and the biophysical properties of the
bilayer of the phospholipid system after the Chol incorporation were detected. Concentrations
below 30 mol.%, and especially in the range 10-20 mol.%, were found to be optimal in the
effective miscibility of SOPC and Chol components. The effective miscibility completeness,
mainly in the gel and liquid crystal phases, was indicated. It was discovered that Chol mixed
with SOPC slightly shifts its gel (LB) to liquid crystal (La) phase transition temperature,
decreases cooperativity, expressed by the van’t Hoff enthalpy, and markedly and progressively
reduces the transition enthalpy to almost zero at 50 mol.%. By deep incubation of the cholesteric
phospholipid mixture, it was revealed that the endothermic peak associated with laminar crystal
to gel phase transition does not exist in conventional pure SOPC bilayer systems.

B7b: Pesrome: Tepmuunute coiictBa Ha (ocdonunuaa 1-creapounii-2-0ieonia-SN-riumnepo-3-
dochoxomun (SOPC) u cmecu Ha CHIIUS € XOJIIECTEPO B AMANIA30HA OT KOHLIEHTPALIUH MEXTY
10 1 50 mol % 6s1xa u3cnenBaHu MOCPEACTBOM AU(epeHIaTHATa CKAaHUPAILA KATIOPUMETPHSL.
Pesynrature OT WU3ClIeABAHETO TOKAa3BaT CBINECTBEHO M3MEHEHHWE Ha CTpPYKTypHaTa
KoHpopMmanusg ¥ OMO(PU3NYHHUTE CBOMCTBa Ha OuCIOA mpu 100aBSHE HA XOJECTEPOd B
cucTeMaTa. AHAJIM3bT HA TMOJYYCHNUTE PE3yITaTH JaBa MHIUKANWS, Y€ KOHIEHTpanuu mox 30
mol.%, u ocobeno B auanazona 10-20 mol.%, ca ontumanHu 3a €hEeKTUBHOTO CMECBaHE Ha
KOMITOHEHTHTE Ha JIMMHAA M XojecTepoia. [lomydeHUTEe TepMOrpamH IOKa3BaT CHIIO, Ue
nobapsiHETO Ha XoJecTepod kbM SOPC nunuaHaTa cucteMa JIeKO H3MeCTBa TeMIieparypara Ha



dazos npexon ot ren (Lg) kbM Teuna (L.) ¢asza, HamansBa KOONEPaTUBHOCTTA, H3pa3eHa upe3
eHtanmuaTa Ha Van't Hoff, u 3HaunTenHO HaMansiBa SHTAIMUATA Ha TPEX0/1a 10 CPABHUTEITHO
Hucka croiiHoct mpu 50 mol %. [ocpenctBom abIOOKa WHKYOHMIIMST HA XOJIECTEPON -
dochonunuanaTa cMmec Gerre pa3KpUTo, Y€ CHIOTSPMUYHUSAT MUK, CBBP3aH C (ha30Bus Mpexon
OT JlamenapHa Kpuctaina L¢ ¢a3a kM ren Lp a3a, He e u3pa3eH 3a YUCTH JIMITHIHA CHCTEMHU.

B8. Santhosh, P., Genova, J., Igli¢, A., Kralj Igli¢, V., Poklar Ulrih, N.. Influence of cholesterol
on bilayer fluidity and size distribution of liposomes. C R Acad Bulg Sci, 73(7), 2020,
DOI:10.7546/CRABS.2020.07.07, 947-956. JCR-IF (Web of Science):0.321 Q2

Kopecnonaupari aBTop

B8a: Abstract: Cholesterol molecules are essential to maintain the integrity and optimal fluidity
of the cell membranes. The aim of this work was to study the influence of different cholesterol
content (0-50 mol %) on the vesicle size and membrane fluidity of zwitterionic liposomes
prepared with I-stearoyl-2-oleoyl-sn-glycero-3- phosphocholine lipids. Temperature dependent
anisotropy measurements using the fluorescent probe 1,6-diphenyl-1,3,5-hexatriene confirmed
that increasing the cholesterol content in the liposomes decreased the fluidity of liposomal
membranes. The dynamic light scattering data have shown that the size of the liposomes
increased gradually with the increase in cholesterol concentration. This data provides insight
about the optimal proportion of cholesterol to be added during the liposome preparation for
diverse biomedical purposes, including drug delivery and in vivo applications.

B8b: Pesrome: MosiekysuTe Ha X0lIeCTeposia ca OT KJIFUYOBO 3HAYCHHE 3a MOIbPKAHETO HA
IEJIOCTTA Ha KJIEThYHUTE MEMOpaHH M ONTHManHata uM ¢umyaHoct. Llenta Ha Ta3u paboTta e
Jla ce MPOyYH BIMSHUETO Ha XO0JIECTEpOIIa B IHPOK KoHIeHTpannoneH uarepsai (0-50 mol%)
BBPXY pa3Mepa Ha BE3HKYJIHUTE W (IYHIHOCTTA Ha MEeMOpaHaTa Ha IBUTCPHOHHU JIUTIO30MH,
NPUTOTBEHH OT jmnuaa |-creapomnn-2-omeon-sn-riumepo-3-pochoxonud. TemmepaTypHo-
3aBUCUMHUTE W3MEPBaHUsI Ha aHU30TPOMUATA, TPOBEICHHU C TOMOINTAa Ha (hIyopecrieHTHaTa
nmpoda ot 1,6-mudenwmn-1,3,5-xekcaTpreH  MOTBBPKAAaBaT, Y€ yBEIMYABAHETO Ha
CHhIBPKAHUETO HA XOJIECTEPOJ B JIMMIO30MUTE HaMaisBa (DIyWIHOCTTa Ha OWCIOWHHTE
M€M6paHI/I Ha JIUIIO30MMUTE. I[aHHI/ITe OT NPOBCACHOTO JMHAMUYHO CBGTOpaBCGﬁBaHC IIOKa3BarT,
Y€ pasMCPBT HA JIMIIO30MHUTE CC YBCIIMYABA MOCTCIICHHO € YBCIIMYABAHC HAa KOHICHTPALIUATA HA
XoJecTeposl B MeMOpaHara. Te3u JaHHU JaBaT OLIEHKA 3a ONTUMAIHOTO CHOTHOIICHHE Ha
XOJIECTCpOJIa B CHHTCTUYHHA JIMITIO30MHU KOMIUJICKCH, C TOTCHI A 3a U3IOJ3BAHC B Pa3JIMYHU
OMOMEIUMIIMHCKY TPWIOKECHHSI KAaTo KalCylu 3a MPEeHOC W JOCTaBKa Ha JIEKAPCTBEHU
npenapary B KpbBTa U APYTH in VIVO TIPHIIOKEHUSI.

I'l: Pavlic, J. I, Genova, J., Zheliaskova, A., Iglic, A., Mitov, M. D.. Bending elasticity of lipid
membranes in presence of beta 2 glycoprotein I in the surrounding solution. Journal of Physics:
Conference Series, 253, 1, 2010, DOI:1742-6596, 012064. SJR:0.456

I'1a: Abstract: Thermally induced shape fluctuations of giant quasi-spherical lipid vesicles are
used to study the bending elasticity modulus kc of a phospholipid (PHLP) membranes in
presence of beta 2 glycoprotein I (B2-GP1) in the aqueous solution which surrounds the vesicle's
membrane. The bending elastic modulus kc of PHLP — protein membrane was obtained for



different mass concentrations of B2-GPI for pure neutral SOPC membranes and for mixed
SOPC: Cardiolipin negatively charged membranes. The experimental results for the bending
elastic modulus kc of the PHLP membranes does not show dependence on the concentration of
B2-GPI in the range from 5.5 to 55 pg/ml, when B2-GPI is present in the aqueous solution
surrounding the vesicle's membrane. Obtained results are in good agreement with predictions,
based on different experiments, explaining the mechanism of binding of p2-GPI to neutral
membranes.

I'1b: Pestome: Enactuunute cBoticTBa Ha (hochonmunuann MeMOpaHu B IPUCHCTBUE HA OeTa 2
rmukonrorent | (B2-GPI) B okonHara 3a MemOpaHaTa cpea ca W3CJIEABAaHH MMOCPEICTBOM
aHaIM3 Ha TePMHUYHHUTE QUIYKTyanuu Ha (opmaTa Ha KBa3HC(HEPUYHH JIMIUIHH BE3HKYIIH.
MoayTbT Ha €JIacCTHYHOCT Ha OT'hbBaHE HA MEMOpaHaTa € MOJy4YeH 33 Pa3InIHN KOHIICHTPAIIH
Ha $2-GPl, 3a uyncra nmunuaHa cuctema u 3a cmeceHa (ot aunuaute SOPC u kapIuoJUImH)
HETaTHUBHO 3apeiicHa MeMOpaHa. [loimydeHuTe eKCIepUMEHTATHH Pe3yJTaTH TOKa3Bart, 4e B
JMana3oHa OT KOHIICHTPAIMK Ha U3CJICIBAHMS TJIMKOTPOTEHH OT 5.5 10 55 ug/ml B okomHara
3a MeMOpaHara cpefa, MOAYJIBT Ha €aCTUYHOCT Ha Or'bBaHE HE MPOMEHS CTOWHOCTTA CH B
paMKuTe Ha eKCTIIepUMEHTAlIHATa Tpelika. Pesynararure ot u3cieaBaHeTo ca B 1o0Opo chriacue
C OYaKBaHMHATA, 6&3HpaHI/I Ha pa3JIM4YHU CKCIICPUMCHTH, OGHCHHBaH_II/I MCXaHHU3Ma Ha CBbP3BAHC
Ha $2-GPl xbM HEyTpaHO 3ape/ieHn MeMOpaHHu.

I'2: Santhosh, P. B., Penic, S., Genova, J., Igli¢, A., Kralj-Igli¢, V., Ulrih, N. P.. A study on the
interaction of nanoparticles with lipid membranes and their influence on membrane fluidity.
Journal of Physics: Conference Series, 398, IOP Science, 2012, ISSN:1742-6596,
DOI:10.1088, 012034. SJR:0.359

I'2a: Abstract: In recent years, liposomes encapsulated with nanoparticles have found enormous
scopes in various biomedical fields such as drug design, transport, imaging, targeted delivery
and therapy. These applications require a clear understanding about the interaction of
nanoparticles with cell membranes. The present work aims to investigate the effect of
encapsulation of uncharged and positively charged nanoparticles in three different types of
lipids such asl-stearoyl-2-oleoyl-sn-glycero-3-phosphocholine (SOPC),1-stearoyl-2-oleoyl-
sn-glycero-3-phosphocholine and1-palmitoyl-2-oleoyl-sn-glycero-3-phospho-L-serine(SOPC-
POPS) mixture and archaeal lipids. Through the temperature dependent fluorescence anisotropy
measurements, we have found that the entrapment of nanoparticles in the bilayer has decreased
the lipid transition temperature and increased the membrane fluidity of all three types of lipid
vesicles. The results were more predominant in SOPC-POPS mixture because of high density
encapsulation of nanoparticles in the vesicles due to electrostatic interaction between negatively
charged membrane and positively charged iron oxide nanoparticles.

I'2b: Pestome: Ilpe3 mocineaHuTe TOAMHU JTUIMO30MHUTE, C BIPAJCHU B TSIX HAHOYACTHUIIH, Ca
HaMEpWJIM OTPOMHO MPUJIOKEHHE B pa3IMYHH OMOMEIUIIMHCKH OOJAaCTH KaTo IM3aiiH Ha
JICKApCTBEHM TIperapaTH, TPAHCIOPT M IIeJieBa JIOCTaBKa B KPbBTa, 00Opa3Ha TUArHOCTUKA U
TCpamus. Bcuukn Ttesu MMPUIIOKCHUSA N3HUCKBAT SaI[’bJIGO‘-IeHO pa36HpaHe 3a MCXaHU3MUTEC Ha
B3aMMOJICHCTBHE Ha HAHOYACTUIIUTE C KJIeThYHNUTE MeMOpanu. Hactosimara pabora nma 3a men
Ia u3cienBa e)eKTa OT BrPaXIAaHETO Ha HE3aPEICHH U TIOJIOKHUTEITHO 3apeCHH HAaHOYACTUIIH
B TPU Pa3IMYHU THIIA JIMIIUIHU CUCTEMHU:l-cTeapomn-2-oaeomt-Sn-riuiepo-3-hochoxoauH
(SOPC), cmec ot l-creapomn-2-omeonia- SN-raurepo-3-Gochoxonuu u  1-maaMUTOMI-2-



oneomn-SN-rimrepo-3-pocdo-L-cepun (SOPC-POPS) u apxeannu munuau. Upes usmepBanus
Ha TeMIlepaTypHO-3aBHCHMaTa ()IyOpeCIleHTHa aHU30TPOIUS HHE YCTaHOBHXME, 4e
BIpaXJIaHETO HAa HAHOYACTUIUTE B OHMCIOS BOAM 10 TNOHW)KAaBaHE Ha TeMmIepaTypara Ha
(a3oBHsI IpeXO U 70 MOBUIABaHe Ha (IyHIHOCTTA HA MeMOpaHarta U 3a TPUTE TUIIA JIUITUAHA
cucremu. Haii-cuimHo To3u edexT ce HabmonaBa mpu cMecenara cucrema SOPC-POPS, nopanu
Mo-rojisiMaTa IUTBTHOCT Ha BrpaKJAaHe Ha HAHOYACTHIMTE, OJArompusTCTBAaHO OT
eJIEKTPOCTATUYHUTE B3aUMOJCHCTBHE MEXIy HEraTUBHO 3apeieHara MeMmMOpaHa U
MOJIOKUTEITHO 3apeICHUTE HAHOYACTHIIN OT XKEJIe3eH OKCHUI.

I'3: Kiryakova S., Dencheva-Zarkova M., Genova J.. Effect of Amphotericin B antibiotic on
the properties of model lipid membrane. Journal of Physics: Conference Series, 558, IOP
Science, 2014, ISSN:1742-6596, DOI:10.1088, 012027. SJR:0.22

I'3a: Abstract: Model membranes formed from natural and synthetic lipids are an interesting
object for scientific investigations due to their similarity to biological cell membrane and their
simple structure with controlled composition and properties. Amphotericin B is an important
polyene antifungal antibiotic, used for treatment of systemic fungal infections. It is known from
the literature that the studied antibiotic has a substantial effect on the transmembrane ionic
channel structures. When applied to the lipid membranes it has the tendency to create pores and
in this way to affect the structure and the properties of the membrane lipid bilayer. In this work
the thermally induced shape fluctuations of giant quasi-spherical liposomes have been used to
study the influence of polyene antibiotic Amphotericin B on the elastic properties of model
lipid membranes. It has been shown experimentally that the presence of 3 mol % of AmB in
the lipid membrane reduces the bending elasticity of the lipid membrane for both studied cases:
pure SOPC membrane and mixed SOPC-Cholesterol membrane. Interaction of the
amphotericin B with bilayer lipid membranes containing channels have been studied in this
work. Model membranes were self-assembled using the patch-clamp and tip-dip patch clamp
technique. We have found that amphotericin B is an ionophore and reduces the resistance of
the lipid bilayer.

I'3b: Pestome: Monenaure MmeMOpanu, 00pa3yBaHH OT €CTECTBEHH M CHHTETHYHH JIMITUIN, Ca
MHTEpeceH 0OEKT 3a Hay4YHU M3CJIEIBAHUS MTOPATU CXOACTBOTO UM C OMOJOTMYHATA KJIEThYHA
MeMOpaHa U TSIXHAaTa MOo-MpoCcTa CTPYKTypa ¢ KOHTPOJIMPaH ChCTaB U CBOMCTBA. AM(DOTEpULINH
B e BaxkeH mpoTHBOrbOMYEH AaHTUOMOTHK, M3MOI3BAaH 3a JICYEHHWE HA CHUCTEMHHM I'bOMYHU
unpexkuun. OT nuTeparypata € H3BECTHO, Y€ H3CIECIBAHUAT aHTUOMOTHUK MMa ChIIECTBEH
edeKT BBPXY TpaHCMEMOpaHHHUTE MOHHU KaHAJIHU CTPYKTypu. KoraTo ce mpumara BbpXY
JUNUAHATE MeMOpaHH, UMa TeHJEHIUs Aa oOpa3yBa MOpPU W MO TO3W HAYMH Jla TMOBIHUSBA
CTpPYKTypaTa ¥ CBOWCTBaTa Ha JTUIUIHUS IBOCH CJI0M Ha MeMOpaHaTa. B Ta3u pabora TepMuaHO
uHAynupanute QIyKTyalud Ha Qopmara Ha THFaHTCKU KBa3HUCQEpUUYHH JIMIIO30MH ca
W3MOI3BaHN 3a W3CIE[ABaHE HA BIMSHUETO Ha aHTUOMOTMKA AMdortepunuH B BbpXy
€IACTUYHHUTE CBOMCTBA HA MOACITHUTE TUMUAHA MeMOpaHu. EkcriepuMeHTaHO € TI0Ka3aHo, ue
HanruueTo Ha 3 mol % AmB B nunuaHaTa MeMOpaHa HaMalIsIBa €IaCTUYHOCTTA HAa OT'hBAHE Ha
JIUMUIHATa MeMOpaHa W 3a JBara u3cieaBaHu ciydas: yucra SOPC memOpana u SOPC
MeMOpaHa, chabpikaina xojecrepoi. [locpenctom ,,patch-clamp* meronuka 6e ycraHoBeHO,
ye amboTepuniviH B e iioHoop 1 HamasiBa ChIIPOTUBIICHUETO Ha JIMTTHIHKS OUCITOMN.



I'4: Haustov, D., Hikov, T., Mitev, D., Tsvetanov, ., Pramatarova, L., Genova, J.. Bending
elasticity of lipid membranes in presence of nanodiamond particles in the aqueous solution.
Nanosci. Nanotechnol. — Nanostructured materials application and innovation transfer, 14,
Sofia : Heron Press, 2014, ISSN:1313-8995, 159-161

I'4a: Abstract: The present work aims to investigate the effect of detonation generated
nanodiamond (DND) particles on elasticity of synthetic lipid membranes. Nanodiamonds have
excellent mechanical and optical properties, high surface area and tunable surface structures.
They are also generally non-toxic, which makes them well suited to biomedical applications.
In this study the nanodiamonds have either been synthesized by detonation technique and
subsequently chemically treated (acid mixtures) at temperature 533 K and pressure up to
1.1x107 Pa in baro-chamber, or purchased as commercially available product from Beijing
Grish Hitech Co., China, (DND-30). Thermally induced shape fluctuations of giant quasi-
spherical lipid vesicles are used to study the influence of four types of nanodiamond particles
in the aqueous for the giant liposome membrane solution on the bending elasticity modulus k¢
of the lipid membrane. The obtained results show that the effect of the nanodiamond particles
in the vicinity of the lipid membrane on the value of its bending elasticity modulus depends on
the type of the particles. The strongest effect on the bending elasticity modulus is observed for
NASHCI nanoparticles in the vicinity of the lipid membrane.

I'4b: Pesrome: Hacrosmara pabora uma 3a 1en jga u3cieaBa edekra Ha TeHepUPAHUTE upes3
neroHanuss HaHoaumamanteHu (DND) gactunm BBpPXy €NacTUYHOCTTAa HA CHHTETUYHHUTE
TunuaHd MemOpanu. HanoamamanThTe MMAT OTJIMYHM MEXaHWYHH U ONTHYHHU CBOICTBA,
rojisiMa IUIOI Ha MOBBbPXHOCTTA U PETYIUPYEMU MOBbPXHUHHU CBOMCTBa. [lpyra Ba)kHa TsXHa
XapaKTepUCTHKA €, Y€ Te KaTo IISUI0 ca HETOKCHYHH, KOETO T'M MPaBH MHOTO MOAXOJAIIM 32
OMOMEIUIIMHCKY pUJIoKeHus. B ToBa u3cnenBane ca U3MOA3BaHU HAHOJAUAMAHTH, OTy4YeHU
Yype3 eTOHAIMOHHA TEXHUKA M BIOCIEACTBHE XUMHUUECKH 00pabOTeHH (C KUCETHMHHU CMECH)
B Gapokamepa npu Temmeparypa 533 K u vamsarane no 1,1x107 Pa 1 3aKyneHHt KaTo ThProBCKH
noctbireH mpoaykt oT Beijing Grish Hitech Co., Kuraii , (DND-30). TepMHUHO HHIYITUPAHUTE
¢baykryaruu Ha popMaTa Ha TUTAaHTCKHU KBa3UC()EepUUHH JIUIHUIHU BE3UKYIIH CE U3MOI3BAHHU 32
u3clie/iBaHe Ha BJIMSHUETO HAa YETHUPU THUIA HAHOAMAMAHTEHU YacTHIM BBPXY MOJyJa Ha
€JIaCTUYHOCT Ha OrbBaHE Ha JunuaHa MeMOpana. IlomyueHuTe pesynaTaTH MOKa3Bar, 4e
e(deKTHT Ha U3CIEABAHUTE YACTULIM B OJIM30CT J10 TUMUAHATa MEMOpaHa BbpXY CTOMHOCTTA Ha
HEHHUS MOy Ha €JTaCTUYHOCT 3aBHCH OT BHJIA M OYHCTKATa Ha yacTuiuTe. Hali-cunen edexr
BBPXY MOJIyJIa Ha €TaCTUYHOCT Ha Or'bBaHe ce HaOmogaBa 3a HaHodactuute ot Turm NASHCI.

I'5: Santhosh, P. B., Kiryakova S., Genova, J., Poklar Ulrih, N.. Influence of iron oxide
nanoparticles on bending elasticity and bilayer fluidity of phosphotidylcholine liposomal
membranes. Coll. Surf. A, 460, Elsevier, 2014, ISSN:0927-7757, DOI:10.1016, 248-253. SJR
(Scopus):0.79, JCR-IF (Web of Science):2.108 Q2

I'5a: Abstract: Iron oxide nanoparticles with improved surface characteristics have tremendous
applications in various biomedical fields such as magnetic resonance imaging, hyperthermia,
immunoassay and targeted drug delivery. The aim of this work was to study the influence of
iron oxide (y-Fe203) nanoparticles on the bilayer fluidity and bending elasticity of zwitterionic
phosphatidylcholine liposomal membranes. Small unilamellar vesicles prepared with I-
stearoyl-2-oleoyl-sn-glycero-3-phosphocholine lipids were encapsulated with uncoated iron
oxide nanoparticles and silica coated iron oxide nanoparticles to study their effect on bilayer



fluidity. Anisotropy measurements using the fluorescent probes 1,6-diphenyl-1,3,5-hexatriene
and N,N,N-trimethyl-4-(6-phenyl-1,3,5-hexatrien-1-yl) phenyl ammonium p-toluensufonate
did not show a significant difference in the lipid ordering and bilayer fluidity. Thermally
induced shape fluctuations of the giant quasi-spherical lipid vesicles were used to study the
influence of both types of iron oxide nanoparticles on the bending elasticity modulus kc of the
lipid membrane. The results showed that in the case of uncoated iron oxide (in the studies
concentration) the obtained value for the bending elasticity modulus does not differ in the
frames of the experimental error from that of pure phospholipid membrane. In the case of silica
coated iron oxide nanoparticles the bending elasticity modulus of the membrane decreased by
25%.

I'5b: Pestome: Hanowactuiure OT JKelle3eH OKCHI C IMOJOOPEHH MMOBBPXHOCTHH
XapaKTEePUCTUKH MMAT OTPOMHO TNPHIJIOKEHHE B PA3IMYHU OMOMEIMIMHCKU O0JacTH Karo
AIPEHO-MarHUTEH PE30HAHC, XUIIEPTEPMUS], UMYHOAHAJIN3 U LIeJIeBa JOCTaBKa Ha JIEKAPCTBEHU
npemnapatu B KpbBTa. Llenra Ha Ta3u paboTa € 1a ce u3cieaBa BIMSHUETO Ha HAHOYACTULIUTE
Ha xene3eH okcun (y-Fe203) Bpxy ¢uiynaHOCTTa U eTaCTUYHOCTTA Ha Or'bBaHE HA JIMIUHA
dochoxonmmHoBa MeMOpaHa. bsixa MpUrOTBEHW MaJIKM €THOCIOWHHW BE3UKYJIH OT junuaa |-
CTeapOmMII-2-0J1€0MIT-SN-TIIULEPO-3-POCHOXONNH, ChABPIKAIIM HETMOKPUTH HAHOYACTUIU OT
KeJIe3eH OKCHJT 1 HAHOYACTHIIM OT >KEJIE3€H OKCHUJ, IIOKPUTU C OOBUBKA OT CHIIMLIMEB TUOKCHU].
[Tonmy4yenure pe3ynraTu OT U3CIECABAHHUITA HA aHU3OTPOIUATA HA M3CIEABAHUTE CUCTEMHU He
MoKa3axa 3HauuTelHa pa3JiiKa B CTEIEHTa Ha MOJAPEICHOCT U MeMOpaHHaTa QIyHIHOCT MPH
HIMYME HAa HEMOKPUTH HAHOYACTUIM. B ciydyas Ha TOKPUTH CbC CHUJIMIIMEBAa OOBHMBKA
HAHOYACTUIIM ce HaONIoaBa IO-3HAYMTENHA pa3idKa B CTENEHTa Ha IOAPEICHOCT H
MemOpanHata ¢urynaHoct. EnactuunuTe cBolicTBa HAa MEMOpaHUTE, ChABbPKALN HAHOYACTUIIH
OT JKEJe3eH OKCHJ OsiXa HM3CIIeBAHM TOCPEJCTBOM aHAJIM3a HAa TEPMUYHO-WHAYLIHMPAHHUTE
¢bnykyanuu Ha (hopMaTa Ha MOYTH CPEPUUHH JIUIIO30MU. Pesynrature mokaszaxa, ye 3a ciydas
Ha HAHOYACTHUIM OT HETIOKPUTHUS JKeJIe3€H OKCUJ (B M3cieIBaHaTa KOHLIEHTPALKs) ToTy4eHaTa
CTOMHOCT 3a MOJAyJa Ha eJIacTUYHOCT Ha Or'bBaHE HE C€ pa3iuyaBa B pPaMKUTE Ha
eKCIIEpUMEHTAJIHATa Tpellka OT Ta3u Ha yucTarta Qocdonunuaua memOpaHa. B ciydait Ha
HAHOYACTHUIH OT >KEJIE€3€H OKCUJ, MOKPUTH ChC CHIIUIIMEB TUOKCHU], MOAYJIBT Ha €IaCTUYHOCT
Ha OrbBaHe Ha MeMOpaHaTa HamausBa ¢ 25%.

I'6: Genova J., Dencheva-Zarkova, M.. Interaction of elaiophylin with model bilayer
membrane. 0P Science, 794, Journal of Physics: Conference Series, 2017, ISSN:1742-6596,
DOI:10.1088, 012031. SJR:0.022

I'6a: Abstract: Elaiophylin is a new macrodiolide antibiotic, which is produced by the
Streptomyces strains. It displays biological activities against Gram-positive bacteria and fungi.
The mode of action of this antibiotic has been attributed to an alteration of the membrane
permeability. When this antibiotic is inserted into the bilayer membranes destabilization of the
membrane and formation of ion-penetrable channels is observed. The macrodiolide antibiotic
forms stable cation selective ion channels in synthetic lipid bilayer membranes. The aim of this
work was to study the interactions of Elaiophylin with model bilayer membranes and to get
information on the mechanical properties of lipid bilayers in presence of this antibiotic. Patch-
clamp technique was used in the study.



I'6b: Pestome: EnaitohumnHbT € HOB MakpOJIHMICH aHTHOMOTHK, KOWTO CE MPOU3BEKAA OT
mamoBete Streptomyces. IlposiBsiBa OMONOTHYHA AKTMBHOCT CpEIly TIPaM-TOJOXKHUTEITHH
Oaktepun U rpOWukd. EdeKkTHBHOCTTa Ha NEHWCTBHETO HA TO3M AHTUOMOTHK CE NBIKA Ha
CBOMCTBOTO My Ja MOAYJIHMpa HpPOMYCKIMBOCTTa Ha MemOpanarta. Ilpu Brpaxkgane Ha
aHTUOMOTHKA B ABYCIOMHMTE MeMOpaHH, ce HaOlogaBa JecTadmin3anus Ha MeMOpaHaTa u
oOpa3zyBaHe Ha HOHOMPOBOAMMHU KaHaIU. MaKkpoANOIUAHUAT aHTHOMOTHK 00pa3zyBa CTaOMITHU
KAaTUOH-CENICKTUBHM WMOHHM KaHAIM B CHHTCTUYHU JIMIUAHM JBYCIOMHM MeMOpaHH. 3a
u3cieBaHe Ha JACWCTBUETO Ha eaifo(uinHa BbpXy MOJICITHY JIUIUIHU CUCTEMH € U3M0I3BaHa
texHukara “Patch clamp”. Pesynrarute mokasmar, ye enailopmimHBT 00pa3yBa KaTHOH-
CENICKTUBHM WOHHM KaHATUd B MOJICIIHUTE JBYCIOWHHM MEMOpaHH C BpPEMEKOHCTaHTa OT
NopsiAbKa Ha MUJIMCEKYHIU. AHTHOMOTHKBT UMa HOHO(pOpHA AaKTUBHOCT M HaMalsiBa
€JIEKTPUUYECKOTO CHIIPOTUBJICHNE HA JIMIIUHATA MEMOpaHa.

I'7. Genova, J., Petrov, M., Bivas, |., Rafailov, P., Naradikian, H., Katranchev, B.. Fourier-
transform Infrared and Raman characterization of bilayer membranes of the phospholipid
SOPC and its mixtures with cholesterol. Coll. Surf. A, 557, 2018, ISSN:0927-7757, 85-93. ISI
IF:2.829 Q2

I'7a: Abstract: One of the primary roles of cholesterol (Chol) in the biological cell is to
modulate the physical properties of the bilayer phospholipid membrane. Moreover, the effect
of cholesterol on lipid bilayers is strongly dependent on the concentration, hence it can easily
adapt to the changes in the cell temperature. Incorporation of cholesterol in membranes induces
diverse changes in the bilayer properties, including variation of the bilayer thicknesses and
changing the lipid order. Taking into consideration these physical and structural characteristics
of the lipid membranes with cholesterol, as well as their optical birefringence, we apply the
typical structural methods for studying these complex biological systems. We have used Fourier
transform infrared (FTIR) and micro-Raman spectroscopy, aiming on study of the specific
physical characteristics of the lipid membrane of the type 1- stearoyl-2-oleoyl-sn-glycerol-3-
phosphocoline (SOPC). The analysis of the FTIR and Raman fingerprint spectral range,
including band deconvolution, indicated that hydrogen bonds (HBs) exist between the hydroxyl
groups of cholesterol and the carbonyl ester groups of the polar—apolar interface of the bilayer
membrane. Upon insertion into the bilayer Chol actively participates in H-bonding at the C=0
sites, facilitates H-bonding of water to the PO2-site and relaxes the “improper H-bonding” of
H>0 molecules to the choline moiety. We also establish an overall ordering effect of Chol on
the lipid bilayer. The interplay of cholesterol and water in realization of HB with the
phospholipid moieties, in dependence on the Chol concentration, was analyzed.

I'7b: Pestome: Enna ot ocHoBHUTE (DYHKIIMM Ha XoJiecTepoJia B OMOJIOTMYHATA KJIETKA € Jia
Moayaupa (PU3NYECKUTE CBOMCTBA Ha JABYychoiHaTa (Gochomunuana memOpana. OCBeH TOBa
edeKkThT Ha XOJIECTEpOJia BbpPXY JMIHIHUTE OUCIOWHU CTPYKTYpPU € CHUJIIHO 3aBHCHM OT
KOHIIEHTpalUATa My, CI€AOBAaTEIHO HaJIMYMETO Ha XOJecTepoi B MeMOpaHara mojarnomara
JiecHaTa aJamnTalus Ha KIeTKara KbM IPOMEHUTE B TeMmmeparypara. BrpaxnaHero Ha
XOJIECTEpOJl B JIMIHUJIHUTE MEeMOpaHH MpeAU3BUKBA pPa3IMYHU MPOMEHU B CBOICTBaTa Ha
OuCIOosl, BKIIOUUTETHO MTPOMsIHA B JieOenHaTa Ha JBOMHMS CIIOM 1 MpoMsiHA B ojApeadara Ha
TunuaAHATe MoJiekynu. OTyuTaiiku Te3u (U3NYHU U CTPYKTYPHM XapaKTEpPUCTUKH Ha
JUOUJAHATE MEMOpaHH, CBHIAbPXKAIIM XOJIECTEPOJ, KAKTO M TAXHOTO ONTUYHO JIBOHHO
JTbUENpeuynBaHe, NPUIOKUXME THUIHYHUTE CTPYKTYPHH METOAM 3a M3CIIE[BAHE Ha TE3H
CIIO)KHU OmonornyHu cucremu. M3nomsBaxme Dypue-tpanchopmupaiia HHPpauepBeHa



(FTIR) u mukpo-PamanoBa CrieKTpOCKOIHUS, 3a /1a MOJIyIruM HHGOpMAIUs 3a CrieuuIHUTE
Gu3MYHM XapakTepUCTHKM Ha JIMOUAHATa MeMmMOpaHa oT Tun l-creapomi-2-ojeomi-Sn-
riunepon-3-pocpoxonun (SOPC). AHanu3bT Ha CHEKTpaIHuA Auana3zoH Ha UHppauepBeHnaTta
u PamaHOBa CHEKTpOCKOIHs, C M3IMOJ3BaHE HA JOMBIHUTEIHA IEKOHBOIIOIMS, MOKa3a 4e
ChIIECTBYBAaT BOAOPOAHU Bpb3ku (HBs) Mexny XuapoKcHIHHTE TPyNU Ha XOJecTeposia U
KapOOHMJI eCTepHUTE TPYIH Ha MOJIAPHO-ANOoNIApHUS MHTEepdeiic Ha ABycloiiHaTa MeMOpaHa.
[Tpu BrpaxknaHe cu B OMCIOs, XOJIECTEPOTbT aKTUBHO y4acTBa B CBBP3BAHETO MOCPEACTBOM
BOJIOpo/iHA BpB3Ka KbM C = O obnacTute, ylecHsBa CBbp3BaHETO Ha BojgaTa KbM PO2 rpymnata
U peaylupa BOJOPOJHHUTE BPB3KM HAa MOJIEKYJIUTE Ha BOJaTa KbM XOJMHOBAaTa 4acT Ha
MeMmOpanata. Pe3ynraTure oT M3CiIeIBaHETO MMOKA3BaT CHIIECTBEH €(EeKT Ha MOJApeKAaHe Ha
JUMUIHUS OUCIION B MPUCHCTBHE Ha XOJecTeposl. AHAIM3UpPaH € U ChbBMECTHHS e(eKT Ha
XOJIeCTeposia M BoOjaTa NpU peanu3alysTa Ha BOJOPOJHU BpB3KM ¢ (ochonumuaa, B
3aBHCHUMOCT OT KOHIIEHTpAIMATa Ha X0JIECTEpOoJia B CUCTEMATA.

I'8: Genova, J., Chamati, H., Petrov, M.. Study of SOPC with embedded pristine and amide-
functionalized single wall carbon nanotubes by DSC and FTIR spectroscopy. Coll. Surf. A,
603, Elsevier, 2020, DOI:10.1016/j.colsurfa.2020.125261, 125261. JCR-IF (Web of
Science):3.99 Q2,

I'8a: Abstract: Using two typical experimental methods, differential scanning calorimetric
(DSC) analysis and Fourier Transform Infrared (FTIR) spectroscopy, we have studied the effect
of single wall carbon nanotubes (SWCNTSs), both amide functionalized (fF-SWCNTSs) and non-
functionalized pristine (p-SWCNTSs), on the thermal and structural properties of the SOPC
phospholipid. We proposed and discussed possible physical mechanisms driving the
thermodynamic and structural states of the bionanocomposites — SOPC/pSWCNTs and
SOPC/f- SWCNTSs. By FTIR spectroscopy, we demonstrated that p-SWCNTSs have less affinity
to create and sustain hydrogen bonds population with the phospholipids carbonyl groups than
of the -SWCNTs. The asymmetric shape of the thermal peaks in the DSC curves suggests the
presence of an intermediate state, between gel and liquid crystal, revealing the non-
completeness of the transition characterized by the competition of van’t Hoff enthalpy and the
calorimetric one. To gain insights into the SOPC molecule’s structure fluctuations with time,
in the presence of functionalized and non-functionalized carbon nanotubes, we consider
conformational fluctuations able to alter the thermal and spectral characteristics of the single
molecule. The time between two non-correlated fluctuating conformational structures was used
to assess the dynamic conformational evolution. We found that SOPC/f-SWCNTSs is more
stable than that of SOPC/p-SWCNTSs due to the effective hydrogen-bonding role of the amide
radical. Considering, the level of interdigitation of the hydrocarbon chains, we found that the
liquid crystal-gel phase transition is more likely a transition between the non-interdigitated
liquid crystals and an interdigitated gel phases.

I'8b: Pestome: M3mon3Baiiku JBa THUIMYHUA EKCICPUMCHTAIHM METOJA: MU(epeHIaIHa
ckaHupama kajgopumerpus u Dypue-tpanchopmupaiia HHppayepBeHa CIEKTPOCKOMUS,
u3cieBaxMe eeKkra Ha HEMOKPUTH €IHOCTCHHU BbINIeponHU HaHOTpbhOMuku (SWCNT),
KakTo W Ha TakuBa, (yHkuuoHamusupanu ¢ amuaHo mokputue (f — SWCNT) Bwpxy
TEPMUYHUTE U CTPYKTYPHUTE CBOMCTBA Ha (hoconnmuaHa CUCTeMa OT CHHTETHYEH unu. B
HacTosmara pabora IMpepraraMeé M KOMEHTHUpaMe BB3MOKHU (PU3MYECKH MEXaHU3MHU,



ylnpaBisBalld TEPMOJUHAMUYHUTE U  CTPYKTYpHUTE CBCTOSIHMSI HAa  M3CIIECABAHUTE
OouoHaHnokomno3uTH.  Pesynratute ot WY cmekrpockomusTa — IMOKasaxa, e
He(YHKIMOHATIM3UPAHUTE HAHOTPBOMYKM MMAT TO-ciad aduHUTET 3a Cbh3/JaBaHE W
MOJTbPKaHE Ha 3aceIBaHe OT BOJAOPOIHM BPB3KH C KapOOHWIHUTE TPYNu Ha Gochonumnmia,
OTKOJIKOTO (DYHKIIMOHATIM3UPAHUTE CH aHAJI03U. AcuMeTpuyHara ¢popma Ha nukosete Ha JICK
TEPMOTpaMHUTE Tperoiara HaJIuuYueTo Ha MEXIMHHO CBhCTOSHHE, MEXAy reoodpaszHaTa U
JaMesapHaTa Te4HO- KpUCTaiaHa (aza, pa3KpUBaIlO YaCTHUEH MPEX0/1a, XapaKTepU3Upalll ce C
KOHKypHpamus ce edekr Ha xanopuMmerpuuHata u Van’t Hoff enranmuu. 3a ma momyunm
IIpesicTaBa 3a MpOMEHUTE B CTpykTypaTa Ha SOPC MonekynaTa ¢ BpeMeTo, B IPUCHCTBUETO HA
(byHKIMOHATM3UPAHU U He()YHKIIMOHATTU3UPAHU BHITICPOIHU HAHOTPBOUKH, HUE pa3TieKIaMme
HAIMYMETO Ha KOH(POPMAIMOHHUTE (QUIYKTYallMH, KOWUTO MOTaT JIOKAJHO Ja IPOMEHST
TOIUTMHHUTE U CHEKTPATHUTE XapaKTePUCTUKH Ha €TUHUYHATA MOJIEKyJa. BpemeTo Mexny aBe
HEKOpeJIMpaHU KOH(POPMALMOHHU CTPYKTYpH Oellle U3M0I3BaHO 3a OLIEHKA Ha JUHAMUKATA Ha
KOH(pOpMallMOHHATa €BOJIIOLUSA Ha cucTemara. PesynraTure OT M3CIeIBaHETO MOKAa3BaT, 4e
HAaHOKOMIIO3UTUTE OT JIMNUA U (PYHKIHOHAIM3UPAHW HAHOTPBOMUYKU ca 3HAYUTEIHO I1O0-
CTaOMJIHU OT T€3H, ChABbPIKAILN HE(PYHKIIMOHAIU3UPAHH TaKUBa NOpaau epeKTUBHATA POJIs HA
BOJIOpOJIHATa BPb3Ka Ha aMHUIHUA pagukan. Karo ce mMa mpeaBux HUBOTO Ha CMECBaHE Ha
BBIJICBOJJOPOJHUTE BEPUTHM B OCHOBHUTE (a3, HUE OTKpUXME, 4ye (PA30BUAT IPEXOA OT
ChCTOSIHUE Ha T'eJl KbM ChCTOSIHUE Ha JIaMeJlapHa TeYHO-KPUCTAIHA (pa3a € mo-BeposTHO NPEXO.
MEXy HECBbP3aHH TEYHO-KPUCTATHU 00JIACTH U T'ell IOMEHH.

I'9: Slavkova, Z., Genova, J., Chamati, H., Koroleva, M., Yancheva, D.. Influence of
hydrophobic Au nanoparticles on SOPC lipid model systems. Colloids and Surfaces A:
Physicochemical and Engineering Aspects, 603, Elsevier, 2020,
DOI:10.1016/j.colsurfa.2020.125090, 125090. SJR (Scopus):0.79, JCR-IF (Web of
Science):3.99 Q2

I'9a: Abstract: We examine the effect of hydrophobic gold nanoparticles in concentrations 0.5,
1, 5Ww% on 1-Stearoyl-2-oleoylsn-glycero-3-phosphocholine (SOPC) model systems. To this
aim, we used advanced experimental techniques, such as differential scanning calorimetry and
infrared spectroscopy. An estimation of the bending elasticity modulus (kc) of vesicles with Au
is achieved using the thermally induced shape fluctuation analysis. The obtained results support
the hypothesis that Au nanoparticles penetrate into the region of hydrophobic tails of the
phospholipid membrane. Furthermore, they strongly influence the phase behavior of the
system, but within the error range, they do not affect the elastic properties of the lipid
membrane. IR spectroscopy results indicate that the subsequent addition of Au nanoparticles to
the lipid system results in gradual increase of the relative intensity of P=0 and C=0O stretching
and CH: scissoring bands, while the band positions are unaffected. We establish the existence
of a threshold concentration of AuNPs above which SOPC/AuNPs membranes lose stability.
The results of this study provide an in-depth picture of the effect of Au nanoparticles on the
physicochemical properties of the lipid membrane. We expect them to contribute significantly
to future nanomedical drug-delivery applications.

I'9b: Pesiome: B Hacrosimara paborta e wu3cienBan edekTbT Ha XuApo(oOHU 3i1aTHH
HaHoYacTHIM B KoHUeHTpauuu 0,5, 1, 5 TernoBHu %. BbpXy MOJIETHU JIMIIUIHA CUCTEMHU OT 1-
cTeapomii-2-oneomwn-Taunepo-3-pocdoxonun (SOPC). 3a Ta3u nen u3non3Baxme CbBpeMEHHI



CKCIIEpUMEHTAIHU TEXHUKH, Karo Ju(epeHIralHa CKaHUpala KaJlOpUMETpHUs U
uHppayepBeHa CIEKTPOCKONHUs. MeTonbT Ha aHalIM3 Ha TEPMHYHO HHIYIUPAHUTE
¢bnykTyarun Ha ¢opmara Ha KBa3UCPEpUUHU BE3MKYIM O€ M3MOJI3BaH 3a MOJy4yaBaHE Ha
OLIEHKA Ha MOJYJIa Ha eJACTUYHOCT Ha OI'bBaHE HA JIUMHUIHUTE MEMOpPaHH, ChIbPKAIIH 3JIaTHU
Ha”oacTuly. [lomydeHuTe pe3yiaTaTu NOAKPEIAT XUIoTe3aTa, Ye 3JIaTHUTE HAHOYACTHIIUTE Ce
BrpaxkJaaT B objactTa Ha XuapopoOHUTE onamky Ha pocdonunuaHara memoOpana. [lokazaHo
€, 4e Te CWIHO BIUAAT Ha (Ha30BOTO TOBEJCHHE Ha CHUCTEMara, HO B pPaMKHUTE Ha
eKCTIIepUMEHTAIHAaTa TOYHOCT HE MPOMEHST €IACTUYHHUTE CBOICTBA Ha JMMKHATa MEMOpaHa.
Pesynrature oT wuH(]pauepBeHaTa CIEKTPOCKOMUATA IIOKa3BaT, Y€ IOCIEAOBATEIHOTO
n00aBsiHE Ha 3TaTHU HAHOYACTUIU KbM JIMITUAHATA CHCTEMA BOIH /10 IOCTENICHHO yBEIMYaBaHe
Ha OTHOCHUTEIHMS MHTEH3UTET Ha uBuuuTe orroBapsamu Ha P=0O u C=0O pastsarane u CH2
HOXMYHO OT'bBaHE, JOKATO MO3ULUHUTE Ha MHUKOBETE OCTaBaT HENpPOMEHEeHU. B pesynrar Ha
HaIpaBeHOTO U3CJIE/IBAHE € OIIpe/IesIeHa U IParoBa KOHIEHTPALUs HA 3JJaTHUTE HAHOYACTUIH,
Ha/1 KOSITO JINMIO30MUTE T'YOST CBOATA CTA0MIIHOCT.

I'10: Gorsak, T., Drab, M., Krizaj, D., Jeran, M., Genova, J., Kralj, S., Lisjak, D., Kralj Iglic,
V., Igli¢, A., Makovec, D.. Magneto-mechanical actuation of barium-hexaferrite nanoplatelets
for the disruption of phospholipid membranes. Journal of Colloid and Interface Science, 579,
Elsevier, 2020, DOI:10.1016/j.jcis.2020.06.079, 508-519. JCR-IF (Web of Science):7.489

Q1

I'10a: Abstract: Hypothesis: The magneto-mechanical actuation (MMA) of magnetic
nanoparticles with a low-frequency alternating magnetic field (AMF) can be used to destroy
cancer cells. So far, MMA was tested on different cells using different nanoparticles and
different field characteristics, which makes comparisons and any generalizations about the
results of MMA difficult. In this paper we propose the use of giant unilamellar vesicles (GUVs)
as a simple model system to study the effect of MMA on a closed lipid bilayer membrane, i.e.,
a basic building block of any cell. Experiments: The GUVs were exposed to barium-hexaferrite
nanoplatelets (NPLs, ~50 nm wide and 3 nm thick) with unique magnetic properties dominated
by a permanent magnetic moment that is perpendicular to the platelet, at different
concentrations (1-50 mg/mL) and pH values (4.2-7.4) of the aqueous suspension. The GUVs
were observed with an optical microscope while being exposed to a uniaxial AMF (3-100 Hz,
2.2-10.6 mT). Findings: When the NPLs were electrostatically attached to the GUV
membranes, the MMA induced cyclic fluctuations of the GUVSs’ shape corresponding to the
AMF frequency at the low NPL concentration.

I'10b: Pesrome: Xwunoresza: MaruutHo-mexanuunoro tpenteHe (MMT) Ha MarHuTHH
HAHOYACTHIIM TMOJ] IeUCTBUETO Ha HUCKOYECTOTHO IMPOMEHJIMBO MAarHUTHO MOJI€ MOXeE Jia ce
M3MO0JI3Ba 32 YHUIIOKABaHE HA PAKOBH KJIETKHU. JI0 TO3M MOMEHT METOIBT € TECTBAH BBPXY
pPa3IMYHU KJIETHYHU KYIATYpPH, WU3MOJI3BalKH Pa3IMYHU BUIOBE HAHOYACTHIIM W Pa3IUYHU
XapaKTepUCTHUKU Ha TIOJETO, KOETO IMpaBU CpaBHEHUSATA U BCSAKAKBU O0000IICHUS 3a
pe3ynraTuTe 3a JEHCTBHETO Ha TO3U METOJ OCOOEHO TpyAHH. B Tasu cratus mpeanarame
W3MOJI3BaHETO Ha TUTAaHTCKU E€IHOCIOWHM BE3UKYJIM KaTo 0a3oBa MOJENHAa cHucTeMa 3a
n3cienBane Ha epekta Ha MMT BbpXy 3aTBOpeHa IBYCIIOWHA JIMITHIHA MEMOpaHa, KOSITO € U
OCHOBEH TpaJuBEH €JIEMEHT Ha BcsAKa KieTka. ExcriepumeHT: ['MraHTCKUTE €IHOCIONHU
BE3UKYJIM Osixa TpeTUpaHW TIOCPEICTBOM OapueBO-XekcadepuTHH HAHOAHMCKOBE (C
npuOIM3UTETHN pazmepu S0 nm mupuHa ¥ 3 nm aedeanHa) ¢ YHUKATH MarHUTHU CBOMCTBA,
3aABUXKXBAHU OT MNOCTOAHCH MArouTCH MOMCHT, MNCPIICHAUKYJISAPCH HA HAHOAUCKA, IIPU




paznmuunu koHIeHTpanun (1-50 mg/mL ) u croiinoctu Ha pH (4,2—7,4) Ha BoJTHATa CyCIICH3USI.
ITo Bpeme Ha BB3aciicTBUETO HAa MarHuTHOTO ToJie (3—100 Hz, 2,2-10,6 mT) Be3ukynure Osixa
Ha0II0/1aBaHU B PEKUM Ha (Pa30BOKOHTpACTHA ONITUYHA MUKPOCKOMUs. Pesynratu: B ciiyuante
Ha eTIEKTPOCTATUYHO MPUKPETICHH HAHOJUCKOBE KbM MEMOpPAHUTE HA TUTAHTCKUTE BE3UKYITH U
MpY HUCKA KOHIIEHTpanus Ha HaHoauckoere, MMT unmynupa nukindau (GIyKTyaruu Ha
dbopMata Ha JHMIO30MUTE, CHOTBETCTBAIM HA YeCTOTaTa Ha TOJABAHOTO IPOMEHIIMBO
MarHUTHO TIOJIE.

I'11: Tonova, K., Lazarova M., Dencheva-Zarkova, M., Paniovska, S, Tsibranska, 1., Stanoev,
V., Dzhonova, D, Genova, J.. Separation of glucose, other reducing sugars and phenolics from
natural extract by nanofiltration: Effect of pressure and cross-flow velocity. Chemical
Engineering Research and Design, Volume 162, October 2020, Elsevier, 2020, ISSN:0 8247
0070 8, 107-116. SJR (Scopus):0.83, JCR-IF (Web of Science):3.35 Q1

I'lla: Abstract: This study considers the effect of cross-flow velocity and transmembrane
pressure on flux and rejection behavior during nanofiltration of Eurasian water milfoil
hydrolysate. Fractionation by nanofiltration was applied to obtain a glucose-rich permeate
solution and a concentrated retentate solution of other sugars and phenolics. Nanofiltration was
performed in a cross-flow rectangular flat-sheet cell (MaxiMem, Prozesstechnik GmbH).
Membrane Microdyn NadirTMNPO30 with molecular weight cut-off 500 Da was used. The
velocity and shear stress distribution on the membrane surface was modelled by CFD
simulations. Mild hydrodynamic conditions (cross-flow velocity and pressure) are
recommended based on the observed permeate flux and rejection difference between the
targeted groups of compounds. The results are discussed in rapport with existing experimental
observations in the literature.

I'l1b: Pestome: ToBa u3cnenBane pasriekaa epeKTa Ha CKOPOCTTa Ha HANPEYHUS MOTOK M
TPAaHCMEMOPAHHOTO HaJsITaHe BBPXY IMOTOKA W TIOBEIEHHETO Ha 3aAbpKaHEe MpH
HaHO(MUITpaMsi Ha  eKCTPaKT OT  pacTeHUero  ,,EBpOasWiicCkui  MHOTOJMCTHHK'.
Hanodunrpanusta e wu3BbpIIeHa B pPEXKUM Ha HANpeyeH IOTOK TMpe3 MpaBObIbIIHA
IUIOCKOIapaseita KieTka Ha cucremata MaxiMem, Prozesstechnik GmbH. C uen mony4yaBane
Ha OoraTr Ha IJIIOKO3a MEpMeaT W KOHLEHTPHUpAH PETEHTaTeH pa3TBOP Ha JPYrH 3axapu U
benonu Oemre u3nonaszBana memopana Microdyn NadirTMNPO30 ¢ makcumaneH pasmep Ha
npormyckade 500 Da. PasmpeneneHueTo Ha CKOpPOCTTa M HAMPEKEHUETO HA CPe3 BBPXY
MOBHPXHOCTTa Ha MeMmOpaHata Osixa wmoxaenupanu mocpeactBom CFD  kommiorbpHa
cuMyJanus. Bb3 OCHOBa Ha IOJYYEHHWTE JaHHU 3a HaONIOJaBaHMsI MOTOK Ha Iepmeara U
pasziukaTa B 3aJbp)KaHETO MEXKIY LIEJIEBUTE TPYNH ChEIUHEHHS, ONTUMAJIHA CE€ OKa3BaT
YMEPEHUTE XHUAPOJAMHAMUYHHM TapaMmeTpu (CKOPOCT M HaJSITaHe HAa KPbCTOCAHUS TOTOK).
Pesynrature ce JuckyTupaT B KOHTEKCTa Ha ChILIECTBYBAIIUTE B JIUTEpaTypara
EKCIIEPUMEHTATHU IaHHU OT JAPYTH aBTOPH.

I'12: Slavkova, Z., Drinova, N., Chamati, H., Genova, J.. Influence of sucrose on the phase
behaviour of phospholipid model systems. Journal of Physics Conference Series, 1762, 2021,
SJR (Scopus):0.23 Q4

I'12a: Abstract: This article focuses on the influence of sucrose on the properties of SOPC (1-
stearoyl- 2-oleoyl-sn-glycero-3-phosphocholine) lipid systems. Differential scanning



calorimetry is used to investigate the phase behaviour of the lipid system in the presence of
sucrose. This method is appropriate and widely used to study the phase transitions parameters
for organic compounds, in particular, lipids and the influence of various admixtures on these
properties. Research results reveal that sucrose affects both, mechanical and physico-chemical
characteristics of lipid systems. There are tangible differences in the bending elasticity moduli
and enthalpies of the phase transitions due the addition of sucrose.

I'12b: Pestome: Tasu cratus ce GoKycupa BbPXY BIMSHUETO Ha 3aXapo3ata BbPXY CBOWCTBATa
Ha SOPC (1-creapoun-2-oneonn-SN-ruiepo-3-GochoxonnH) JUMUIHUTE  CUCTEMHU.
Judepennnannata ckaHWpamia KaJOpHUMETPHs C€ HW3I0JI3Ba 3a H3cliefiBaHEe Ha (ha30BOTO
MOBEJICHUE HA JIMIIMIHATA CUCTEMA B MIPUCHCTBHETO HA 3aXapo3a. TO3M METO € TOAXOIS 1
IIMPOKO HM3IIOJI3BAaH 3a M3CJIEe/BaHE Ha MapaMeTpuTe Ha (a3oBHTE MPEXOAM 32 OpPraHUYHH
CBEIMHCHUS, TO-CIICIUAIHO JUMHUIA W BIHUSHUETO Ha pa3jMYHU TPUMECH BBPXY TE3U
cBolicTBa. PesynraTure OT M3cienBaHUSATAa IOKa3BaT, Y€ WM3CICABAHUS AM3axapu]] OKa3Ba
CBIIECTBEHO BIIMSHUE KAKTO Ha €JACTHYHUTE CBOMCTBA, Taka W Ha ()a30BOTO MOBEICHHE HA
munuaHata marpuna. [Ipu no0aBsiHETO Ha 3aXxapo3a B ChCTaBa Ha CHHTETUYHATA JIMIIHIHA
M€M6paHa KaKTO MOJyJia Ha CJIAaCTUYHOCT Ha OI'bBAHC, TadKa U CHTAJIIIUATA HA OCHOBHUA (1)a3013
MPEXO/]] IPACTUIHO HAMAJISIBaT CBOMTE CTOWHOCTH B CPABHEHHUE C YHCTA JINTTUIHA CHCTEMA.

I'13: Dencheva-Zarkova, M., Genova, J.. Influence of amphotericin B on the physicochemical
properties of model lipid membranes. Bulg. Chem. Commun., 52, 4, 2021,
DOI:10.34049/bcc.52.4.MP08, 549-553. SJR (Scopus):0.14, JCR-IF (Web of Science):0.349

Q4

I'13a: Abstract: Amphotericin B (AmB) is a widely used antifungal antibiotic and has been
extensively studied over the last decades due to its superior properties. However, the
mechanism of action of AmB on the biological cell is still not completely understood. It is well
known that the interaction of the antibiotic with the lipid membrane induces formation of anion-
selective pores thus significantly increasing the permeability for ions through lipid cell
membrane. The aim of the present work is to study the influence of AmB antibiotic on the phase
behavior and the channel formation activity of the synthetic lipid membrane. The ability of
AmB to form ion channels in lipid bilayers is studied by tip-dip patch clamp technique. We
observed that AmB reduces the electrical resistance of the lipid membrane. The phase transition
temperatures and corresponding enthalpies are obtained via differential scanning calorimetry.
The obtained results show that the presence of AmB has a significant influence on the phase
behavior of the lipid system.

I'13b: Pesiome: Amdorepunina B (AmB) e mupoko u3moa3BaH MPOTHBOIbOMUEH aHTHOMOTHK
U € B LIEHThpa Ha BHUMAHUETO Ha Hay4HaTa OOIIECTBEHOCT Mpe3 MOCIEAHUTE AECCeTHIICTHS
MOopaJyu NPEeBb3XOJHUTE CH CBOMCTBA. BhIpeku TOBa, MEXaHU3MBbT Ha JieicTBUE HA AmB BBpXyY
OuosiornyHaTa KJIeTKa BCE OILIE HE € HambJHO u3sAcHeH. J[loOpe wu3BecTHO e, ue
B3aMMOJICHCTBHETO HAa AaHTHOMOTHKA C JUMHIHATa MeMOpaHa NMpeau3BUKBa oOpa3yBaHe Ha
AHMOH-CEJIEKTUBHU KaHAJIM, KaTo 10 TO3U HAUYWH 3HAUYMTEIIHO YBEJINYaBa MPOIMYCKIMBOCTTA 32
HoHU TIpe3 KIeThYHaTa MeMOpana. LlenTa Ha HacTosmaTa padoTa e 1a ce u3ciieaBa BIUSHUETO
Ha aHTHOMOTHKAa AmMB BBpXy (pa30BOTO MoBeneHHE M KaHAJIOOOpPAa3yBaHETO HA CUHTETHYHA
TUnUIHa MeMOpaHa ¢ KOHTPOJIMPYEM ChCTaB B 1abopaTopHu ycnosus. CiocoOHocTTa HAa AmB
na oOpa3yBa HOHHHM KaHaIM B JIMIIUJAHUTE JBOWHU ClIoeBe O€ M3Ciie[BaHa MOCPEICTBOM TaKa
HapedeHata “Patch-clamp” texnuka. HaGmromaBaxme, ue AmB HamamsiBa €lEeKTPHUYECKOTO



CBIIPOTUBIICHHE Ha JunuaHaTa MeMmOpana. MHdopmanus 3a Temneparypute Ha ¢a3oBHs
NPEeXoJ U ChOTBETHHUTE CHTAINHMU O€ IMOJydyeHa MOCPEACTBOM MU(epeHIMaIHa CKaHupalla
kanmopuMmetpus. [lomyuenuTe pe3ynraty moka3par, ue HaIM4neTo Ha AmB oka3Ba 3HaUNUTETHO
BIIMSTHHE BBPXY (Pa30BOTO MOBEJCHHUE HA JIMIHUHATA CHCTEMA.

I'14: Slavkova, Z., Genova, J., Chamati, H., Boev, V., Yancheva D.. Silver nanoparticles
synthesis and their effect on the SOPC lipid structure, Journal of Physics Conference Series,
2021, (Accepted for publication) SJR (Scopus):0.23 Q4

I'l4a: Abstract: We focus our attention on the influence of hydrophobic silver nanoparticles
(AgNPs) on the 1-Stearoyl-2-oleoylsn-glycero-3-phosphocholine (SOPC) model system.
Results obtained from differential scanning calorimetry (DSC) and infrared (IR) spectroscopy
were compared to their counterpart for lipid systems with incorporated hydrophobic gold
nanoparticles (AuNPs) and pure SOPC lipid in a water environment. The results show a strong
hindering effect on the gel to liquid crystalline phase transition for both types of noble metal
hydrophobic NPs. The effect of the shift of the phase transition to lower temperatures is more
pronounced for the silver particles for the studied concentrations. According to the IR spectral
analyses no negative effect is observed of the NPs on the lipid hydration for the studied
concentration and the plasmon effect of the AgNPs appears to be more pronounced.

I'14b: Pestome: B Ta3u pabora ¢pokycupame BHUIMaHHETO CH BbPXY BIUSHHETO Ha XUAPOHOOHH
cpeobpHu Hanodactuiy (AgNPs) Bepxy (SOPC) monenna nunuaHa cucrema. Pesynrarure,
NOJy4YeHH OT JudepeHIHaTHaTa CKaHUpalma KalopuMeTpuss u  HH(ppauepBeHaTa
CIIEKTPOCKONUS OsXxa CpaBHEHU C HALIM PE3yATaTH 3a AHAJOTHMYHU JIMIUIHU CHCTEMH C
UHKOpHopupaHu xuapopoOHu 3naTHu HaHodacTHid (AUNPs) u umcra SOPC nunumgna
cucreMa BbB BogHa cpesa. [lomydeHnTe TepMorpaMu nokasBar, 4e M JiBaTa BUa 0JIaropoIHU
METaJTHU HAaHOYACTUIY UMAT CUJIHO BIMSHUE BPXY (ha30BUS MPEXOJ OT el B T€UHA (asza Mpu
BrpaXXJIaHETO UM B TunuaHaTa MemOpana. EQekTsT oT n3mecTBaHe Ha (pa3oBUs Mpexoa KbM
MO-HUCKU TEeMIIepaTypu € I[0-U3pa3eH 3a CpeObpHUTE YaCTHLM IIPU H3CICIABAHUTE
KoHIeHTpauuu. 1Y ciekTpaHuTe aHaInu31 I0Ka3BaT, 4e He ce Ha0JltojaBa OTPULIATENIEH EPEKT
Ha HAHOYACTULIUTE BbPXY XHMIApATALUATA HA JIMIUIHUSA CIIOH 32 N3CeIBaHUTE KOHIIEHTPALUY,
a ChIIO Taka M 4e HaOJIoJaBaHMs WM MU JBaTa MeTajla MJa3sMOHEH eQeKT € MO-u3pa3eH 3a
CpeOBPHUTE YACTHUIIH.

T'1aBM oT KHUTH:

I'17. Genova, J., Chamati, H, Petrov, M. Physico-chemical characterizations of lipid
membranes in presence of cholesterol. Advances in Biomembranes and Lipid Self-Assembly,
31, Elsevier, 2020, DOI:10.1016/bs.abl.2020.02.003, 1-42. SJR (Scopus):0.23 Q4 I'naBa ot

KHUTa

I'15a: Abstract: Phospholipids are the building blocks of cell membranes. Due to their
amphiphilic structure, they arrange in bilayers within which various functional constituents
(proteins, cholesterol, hydrocarbons, etc.) may be incorporated. SOPC (1-stearoyl-2-oleoyl-sn-
glycero-3-phosphocholine) is a synthetic phospholipid widely used in experimental studies with
model lipid systems and liposomal drug delivery applications. One of the primary roles of
cholesterol is to maintain the mechanical stability of the cell membrane and thus modulate its
physical properties. Depending on the concentration of cholesterol in the membranes, diverse



changes take place in the bilayer properties, including alteration of the bilayer thicknesses and
change of the lipid ordering. To gain insights into the effect of cholesterol under physical and
structural aspects of lipid membranes, such as enthalpy, free energy, entropy and strength of
hydrogen bonds as well as their underlined optical birefringence, we have performed a series
of studies, involving Fourier transform infrared and polarization micro-Raman spectroscopies,
as well as differential scanning calorimetry. Furthermore, we studied the influence of
cholesterol on the bending elasticity of the lipid bilayer by the method of thermally induced
shape fluctuation analysis and investigated the structural properties of different samples of dry
lipid - cholesterol by scanning electron microscopy.

I'15b: Pesiome: ®ochomumuantre ca TpaJIUuBHUTE CIEMEHTH Ha KJICTHUHUTE MEMOpaHH.
[lopangun Taxunata aMmdudmiHa CTpyKTypa B TPUCHCTBHE Ha Pa3TBOPUTEN, TE Ce€
CaMOCTPYKTypUpaT B JBOWHHU CJO€BE, B KOUTO MoOrar Ja ObJaT BKIIOYEHH pPa3IUuYHU
(YHKIIMOHATTHU ChCTaBKH (ITPOTEHHHM, XOJIECTEPOII, BhITIeBogopoau U 1p.). SOPC (1-cTeapou-
2-oneouni-SN-rautepo-3-GpochoxonrH) € CHHTETHYCH (OCHONHMHA, MUPOKO H3IMOI3BaH B
€KCIIEPUMEHTAIHU IPOYYBAHHUS C MOJEIIHU JIUMTUAHU CUCTEMU U OMOMETULIMHCKH MPUIIOKEHUS
3a JIMIIO30MHHU KallCyJIM 3a IPEHOC M JI0CTaBKa Ha JIEKApCTBa B KpbBTA. EHA OT OCHOBHUTE
POJIK Ha XOJIECTEpOIIa € Ja MOAIbpKa MEXaHHYHATa CTAOUITHOCT HA KJIeThYyHATa MeMOpaHa 1
0 TO3M HAYMH Jia KOHTpPOJMpa HEHHWTEe (QU3UYHU CBOMCTBA. B 3aBUCHUMOCT OT
KOHIIEHTPAIIKUATA HA XOJIECTEPOIa B MeMOpaHHUTEe, HACTHIIBAT PA3IUYHU IIPOMEHH B CBOMCTBATA
Ha OuWCOsA, BKIIOYUTENTHO MpPOMsSHAa Ha JcOenMHAaTa Ha JBOWHHUS CIOW W TMPOMSHA B
MOJPEXAaHETO Ha Junuaute B cinos. M3nomspaiiku metoaute Dypue-tpanchopmuparia
uH(ppadepBeHa ¥ MOJSIPU3AMOHHA MHKpPO-PamMaHOBa CIEKTPOCKONHH, a TakKa ChIO0 U
nudepeHIraiHa CKaHupaia KaTopuMeTpus, TPOBEI0XME CepUs OT U3CieIBaHMs Ha eeKTa Ha
XO0JIeCTepoia BbPXY (PU3HUECKUTE U CTPYKTYPHUTE CBOMCTBA Ha JIMIUAHUTE MeMOpaHu. bsxa
OIIpeJIeJICHH TapaMeTpUTe Ha CMECEHHTE CHCTEMH JIMIHJ/XO0JECTEeposl KaTo EHTAJIus,
EHTpoIus, CBOOOIHA EHEPTHsI, CUJIa Ha BOJOPOIHUTE BPB3KH, @ TaKa CHILO U TAXHOTO ONTHYHO
JIBOMHO JydenpeuynBaHe. B gombiHeHuWe, u3clienBaxmMe CTPYKTYpPHUTE CBOMCTBAa Ha CYXH
npoOu OT JIMNUJA M XOJEeCTepOoi B pa3IM4HU KOHIIEHTpAIMM 4Ype3 CKaHMpalla eJeKTPOHHA
MUKPOCKOIIHS.

I'16: Ivanova, N, Genova, J., Chamati, H.. Physical properties of SOPC lipid membranes
containing cholesterol by molecular dynamics simulation. Advances in Biomembranes and
Lipid Self-Assembly, Elsevier, 34, 1, 2021, (Accepted for publication), ISBN 2451-9634, DOI:
https://doi.org/10.1016/bs.abl.2021.11.001; SJR (Scopus):0.23 Q4 I'naBa oT KHHUTa

I'16a: Abstract: Cell membranes are constructed of phospholipids bilayers that may incorporate
various biologically relevant admixtures, such as proteins, cholesterol, hydrocarbons to name a
few. SOPC (1-stearoyl-2-oleoyl-sn-glycero-3-phosphocholine) is often used in fundamental
studies to gain insights into the physico-chemical properties of lipid systems and liposomal
carriers of bioactive systems. Cholesterol plays an important role in modulating the fluidity of
lipid membranes, thus affecting its physical properties. We employed atomistic Molecular
Dynamics in conjuction with the Slipids (Stockholm lipids) force field to gain insights into the
effect of cholesterol on the physical characteristics of SOPC over an interval of temperatures in
the vicinity of the experimental transition temperature from gel to liquid. We computed a
number of thermodynamic and structural quantities to characterize samples of pure SOPC and



SOPC mixed with 10 % cholesterol. The behavior of all quantities shows that cholesterol alters
the characteristics of SOPC lipid bilayer. Moreover, we found that the phase transition
temperature of the SOPC membrane is shifted after mixing with cholesterol in agreement with
experimental findings.

I'16b: Pestome: Knerpunure memOpanu ca u3rpajeHu oT (GocomunuaHu JABOMHU CIOEBE,
KOUTO MOraT Jla BKJIIOYBAaT B ChCTaBa CH Pa3IWYHU OUOJIOTMYHO 3HAUYMMHU IMPHUMECH, KaTo
MIPOTEHHH, X0JecTepol, BeriaeBoaopoau. Cunrernunust aunug SOPC (1-cteapouni-2-oneons-
sn-riuiepo-3-hochoxXoquH) YecTo ce H3MoJ3Ba MNpu  (QyHAAMEHTATHU W3CIEIBaHUS 3a
noJiydyaBaHe Ha HH(GOpMaIus OTHOCHO (PU3MKO-XUMUYHUTE CBOICTBA HA JTUMUJIHUTE CUCTEMH.
X0JIeCTEpOIbT UTPae BaskHA POJISi B MOJIYJIMPAHETO Ha (DIIyHTHOCTTA HA TUMUAHUTE MEMOPaHU,
KAaTo [0 TO3U HAa4YKH BJMsie Ha HEroBuTe pu3ndecku cBoiicTBa. EQexThT Ha XonecTeposia BbpXY
¢usmveckure xapakrepuctukd Ha SOPC munmpHa cucreMa Oerie M3cCienBaH MOCPEACTBOM
KOMITIOTHPHO MOJIETIUpaHe Ha 6a3aTa Ha aTOMUCTUYHA MOJIEKYJIIpHA AMHAMUKA U C U3M0JI3BaHe
Ha cusioBo moste ot Buaa Slipids (Stockholm lipids) B uaTepBan ot Temreparypu B G1M30CT 110
eKCIIepUMEeHTaJIHaTa TeMIepaTypa Ha Mpexo]| OT rell KbM TeYHOCT. bsixa monydyenu naHHu 3a
penuia TepMOIUHAMUYHM M CTPYKTYPHHU BEIMYMHHM 32 YHCTA JMIKIHA CUCTEMa U 32 CMEC Ha
coims yunua ¢ 10 % xonecrepon. IloBeneHneTo Ha BCHYKM MapaMmeTpu IOKa3Ba, 4e
XOJIECTEPOIBT IpoMeHs xapakrepuctukute Ha SOPC nunupHusa nBoeH cinoi. MonenHure
npecMsATaHus TOKa3axa ChIIo, ye TemreparypaTa Ha ¢azoBus npexon Ha SOPC memOpanaTa
ce U3MECTBa CJIel CMECBAHE C XOJIECTEPOJ B ChOTBETCTBHE C EKCIIEPUMEHTATHUTE PE3yJITaTH.



