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MagsoyrioBoe paccesinue nefirponos (MYPH) wucnosnbzoBanoch mis wc-
CJIeJIOBAHUST TIOJIMIUCIEPCHBIX TMOMYJ/ISIIUI OJHOCTONHBIX BE3UKYJ C JHAMET-
pom 500 u 1000 anrcrpem u3 gumupucronsdocdarugmixoanta (JIMDPX) B
Tpex dasax (rejb, puma u Kujkoii). [lapaMerpsl Be3UKYISAPHBIX MOMY IS
U BHYTpeHHAd cTpyKTypa oucaosa JIM®PX ObLu onpejieneHbl YUCJIeHHO B paM-
KaX MOJIeJIN pa3jeeHHbIX (popMEpaKTOPOB € HCIOJIH30BAHUEM TI'UIPO(MOOHO-
ruApOUIHLHOTO MPUOINKEHNST JIJsT TJIOTHOCTH JJINHBI PAacCesiHusi HefTpoHa
norepeK Ouc/10s, a Takzke mpudJKenus crymnendaroir pyunknueit. [Tokazamno,
410 (pOpMa BE3UKYJ, HIPUTOTOBIEHHBIX SKCTPY3UEll depe3 MOPhI C THaMeTPOM
500 aHrcTpeM, U3MeHdeTCd OT TPUOJTU3UTENbHO chepudeckoit B Kuakoii da-
3e (T = 30°C) no smmnrudeckoii B punia-daze (T = 20°C) n renb-dase
(T = 10°C). IIpu s1om B Kuzakoii daze ToamuHa MeMOPAHBI 3aBHCHT OT €€
kpuBu3nbl. Onpeeena 3aBUCUMOCTD TOJIIHHB MEMOPAHbBI OT TEMIIEPATYPHI.
Tak, Be3UKy/Ibl, MPUTOTOBJIEHHBIE YKCTpy3ueil depe3 mopsl auamerpom 1000
AHTCTPeM, UMEIOT B YKUJIKOI, PHUIIILI- U T'e/ib-ha3e TOMMUHY MeMOPaHbl COOT-
BeTcTBeHHO 45.640.2, 48.340.6 m 49.64-0.5 anrcTpewm.

Phospholipids are the main components of cell membranes. Research into the structure
of phospholipids is important from a viewpoint of structural biology and biochemistry.
Unilamellar vesicles (ULVs) are especially interesting because most biological membranes
are unilamellar and the function and properties of integral membrane proteins depend on
the lipid bilayer structure. Unilamellar vesicles are also used as delivery agents for drugs.
Knowledge of their structure at nanoscale is important for pharmacology.

SANS technique is known as effective method to study the internal bilayer structure
and hydration of vesiculae systems.

In [1], SANS on the unilamellar vesicle (ULV) populations (diameter 500
and 1000 armstrong) in DO was used to characterize lipid vesicles from
dimyristoylphosphatidylcholine (DMPC) at three phases: gel (T = 10°C), ripple (T =
20°C"), and liquid (T = 30°C'). SANS spectra were collected at SANS-1 spectrometer of
the Swiss Spallation Neutron Source at the Paul Scherrer Institute (PSI), Switzerland,
and at the YuMO small angle time of flight spectrometer of Frank Laboratory of Neutron
Physics, JINR, Dubna, Russia.

Figures 1 and 2 demonstrate the experimentally measured (dots) and fitted (solid
lines) SANS curves for the DMPC ULVs at T' = 30°C' prepared by extrusion through
pores with the diameter 500 and 1000 armstrong, respectively.

Parameters of vesicle populations and internal structure of the DMPC bilayer were
calculated on the basis of the Separated Form Factor (SFF) model [2|. This approach
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Fig. 1. Experimental cross-section of the UVLs population at T = 30°C (dots) for vesicles
extruded through pores of 500 armstrong diameter and fitting curve (solid line). The inset shows
the magnified curve for large g

allows simulation of the neutron scattering length density across the bilayer p, using
any appropriated function. In [3], the fluctuation approximation of p was applied
to numerically analize a structure of unilamellar DMPC vesicle population. In [4],
the hidrophobic-hidrophylic approximation (HH) was presented to approximate p and
interprete the SANS data for polidispersed populations of unilamellar vesicles of one-,
two- and four-component lipid systems.

In [1] we applied the HH approximation of neutron scattering length density across the
bilayer p at T' = 30°C, and the Step Function (SF) approximation [5| of p at T' = 10°C
and T = 20°C.

It is shown in [1] that the DMPC vesicle shape changes from nearly spherical
(eccentricity 1.1) in the liquid phase to elliptical in the ripple and gel phases (eccentricity
1.6). DMPC membrane thickness in the liquid phase demonstrates a dependence on the
membrane curvature for extruded vesicles.

It has been found that prepared via extrusion through 500 armstrong diameter pores,
vesicle population in the liquid phase has the following characteristics: average value of
minor semi-axis 266+2 armstrong, ellipse eccentricity 1.11£0.02 armstrong, polydispersity
26%, thickness of the membrane 48.940.2 armstrong and of hydrophobic core 19.940.4
armstrong, surface area 60.740.5 armstrong? and number of water molecules 12.840.3 per
DMPC molecule. Vesicles prepared via extrusion through pores with the diameter 1000A
have the polydispersity of 48 %, and the membrane thickness of 45.54+0.6 armstrong in
the liquid phase. SF approximation was used to describe the DMPC membrane structure
in gel (1" = 10°C') and ripple (7' = 20°C) phases. Extruded DMPC vesicles in D,O have
membrane thickness of 49.6+0.5 armstrong in the gel phase and 48.34+0.6 armstrong in
the ripple phase. The dependence of the DMPC membrane thickness on temperature was
restored from the SANS experiment.
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Fig. 2. Experimental cross-section of the ULVs population at T' = 30°C (dots) for vesicles extruded
through pores of 1000 armstrong diameter and fitting curve (solid line). The inset shows the

magnified curve for small g
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