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Experimental study of lateral diffusion
on the bilayer membrane

Dept. of Physics, Kyushu Univ.  Masatoshi Ichikawa!, Yasuyuki Kimura

2RTHENY T IVOBERBAWHETBEL TIERE NI A 78R A3, RIEEO AR &
DRV IIVDEKEICIR>TT 50 VBT 5, BEDOEDM DR L FAKIC. BEOHEDEEL F
UL R AASUDREERREL TREKINICKES ZHPBET 20 7)) e | XV 7))V OB
RAALVHNEIER ALV DX ETERMEREN AT 7LD, 2EENERIN, KK
T, 7ZUFHhoDRHZEIIZEZEBLELTLERERVERBDNS, A 70R A4 VREEI
DEENTAREDONRY J)VEdsRe U THEZ{Tolce COLZDEFZRBETHETR A1V
DI RD B LIS, B AL RIOERMZIE S 2 F TRME R AV HBEFHZE
EKoTz,

1 Experimental outline

In order to prepare multicomponent membrane vesicle, the phospholipids solution, e.g., contain-
ing DOPC/SM/Chol/Rho-DHPE at 4.5/4.5/1.0/0.020 in mM concentration, was briefly dried
under nitrogen gas flow and then incubated under a vacuum condition at about 300 K in sev-
eral hours. We applied the enhanced natural swelling method developed by K. Tsumoto for
preparing supersized giant unilamellar vesicles (SGUVs) [1]. The method enables to yield giant
unilamellar vesicles efficiently. After waiting 2 or 3 hours for the spontaneous natural swelling
at approximately 325 K, giant vesicles were achieved as a polydisperse solution of lipid vesicles.
The sample solution was pipetted and enclosed in an approximately 50 pm spaced glass chamber
constructed from cover slips for microscopy (MATSUNAMI, Japan).

Figure 1 shows a typical image of the lateral phase separation on a giant vesicle. The dark
circles, which seem like holes on the vesicle, are micro-domains that contain rich SM and Chol
(poor DOPC and Rho-DHPE) as compared to the bright part [2]. In this condition, the bright
part exhibits a fluidic property, and the dark domains are fluidic or solid like phase. Though
several to dozens pm-sized vesicles as in Fig. 1 are frequently yielded in the normal natural
swelling method, it is difficult to yield enough number of data to calculate lateral diffusion or

pair interaction because the spherical surface makes difficult to achieve an omnifocal observation
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at same time and motion analyses of the domains. The more important problem is that such
cell-sized vesicles usually include not so many domains. In order to avoid such problems, we
applied the SGUV method to obtain small curvature vesicles accompanied with a lot of micro

domains.

Figure 1: Snapshot of lateral phase separation on a giant vesicle.
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