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AawsCiE, TA LM O EBUZ [T 7o/ NLRPRUIRE B O] L, FSCTEN,
6 ENDLR SN TND.

F1E [Fm T, ATMEOEREZDOSHICOWTHB Lz, 9 A THlaofEk
FERTHOIFE _EHEOMHEE W T, 1Eko 2 FEONFE _HEK T 5 giant unilamellar
vesicle (GUV) & supported lipid bilayer (SLB)DZ L Z A OF]A & K%z~ Lz, RIZ GUV &
SLB [fi# O]k % Fedafif 2 7o/ NMLCRPRNEE BRI OWTEB L, Z oMERgm RIZIas
VR DORBE R T 20 ERHH Z L2 L. £ L THBBRBNERICBREINTWVDHSE
T, A7V —O/NIEFRIFE “EEORFIELZFIE T 2 &0 9 AFFEO HRYIC
DWTHEHA L7z,

52 % MLRRL GUV OFERLTIE] T, A A V7 U —® GUV B OHERFE% 5
L, /MR GUV OFERICHE L FEITR Y ~—7 4V AKFNETH D Z L&k, [A
FHEORBRERRE L. T/hbb, BE7 4V AIEEZ DT TARE—(bd 5 Z & T, agarose
RN TO/NLIFER GUV OB AMRET 2 KO ICEET o2 2Lz, 2L C,
Al U 72/ LSRR GUV OSBRI SR 2 34T 9~ 5 =& B ek, /NMLSRR GUV ICE A STz
Mot 20 2 X7 B OTENEZ RIS % caleein i SEER, I8 K OVNMLSCRR GUV OIFHE — ERE
& agarose TIHISR 2 BT 4 % FIEIZOW TR L 7.

5 3 5 DERR LI/MLGR GUV OFFli) Tid, %2 ETRELLEARY ~v—7 (/L LK
FiEZ LT, /ML GUV ZJER L7 R a2 R Lic., £, LESEMEEIC L a0t
BEORER, IBE7 AN LEEDTDHILETRU I VOIENKRE L ERL, 20 9FILLE
1% 0.6-0.7%(wW/v) D agarose & & Le/NMLXFH GUV ThH Z L xR LT-. Fz, BEFIELME
S TR LT/MLERRL GUV 2540 1 B oFmaRio LBl L. kI, RGBERBROGS
R LY, LR GUV ANl HE OO0 GUV L) @V BRE 2 H+ 52 &, 372
5 agarose MEE H B A SR U C/NLSCE GUV ORI TR E 2 7] E S 5 HREE A9
HZ EamsLic. £ LT calcein i FEROFIR, /NLEFR GUV IS/RMERH SR DS )
JEOBENIEA LI xR L. U EORERND, 82 ETRELLFEIAA LT




—D/NLFF GUV 2T 5 &t L7,

%4 3 UNLCR SLB ORTIE] TlX, kO AF A7V —0 SLB OETIES It
L, /LSRR SLB ORI L7 FIEIZARBRIETHL Z L 2R Lz, T72bb, H
PES50nm DR Y ~—7 4 /b5 ETHRERZITY 2 & T, /MR SLB 2P TE 5 &
B L7=. 2 LT, Bk L7/ NMLIRE SLB O BBEEE 2 3Hli 3 2 &, U VIR 2 T OiiE)
M % #eZ8 9 5 fluorescence recovery after photobleaching (FRAP) £, 35 X UVINFLIF#L SLB @
FEARA REME O FEAM 1k C do D IR TR DB EE A W e 7 4 — A — 7 FHNC DWW TR L
7.

%53 R Uiz/NMLSCR SLB OFH ) TiE, 254 = CHIRE L AREREEZ VTN
L FR SLB 2R 2 FIEORGEE R 278 Uis. £ 9308 SBsEIc K 58 el 8 9250
5, ZHEERTHHARY I—ARpr— FER LI SLB # BT, &5IZRY H—RF— h
R ED SLB A T A F X0 BEHENEWZ & 277 L=, RIC FRAP EBROFEE, KU &
—Rp— MR EO SLB SiEIEEZH L TWD LR Lz, &RIC7 +— A D — 7 FHlIFER
D, NLEER SLB MBS H, £ O/3IRGEENT 0.039+0.007 N/m TH Y, JeATHFIE & [FH
SERHEMIIRE A A LTS Z AR Lz, DLEORERNS, & 4 mTRE L BRERE
IEAANT U —D/NLEF SLB 2 CT& 5 Ll L7z,

%6 THER T, AFSURIROREEE LT, AFFETRE L7/MLERR GUV L/
FLFA SLB O FIENAEATH D Z L Z2FB Lz, £ LT, RSN 3E L ko i
PEART L & HIS, AMFENRBERIS L TR 2 ERE &R R, fkicm it -RBE
W2 DWW TR L7z,

ZORIITAR@MILE, R ~v—7 g bKMEE BRERELZNENLSANLT U —0D/)
FLF GUV E/NLCF SLB OJERICHE 2 Z & 22 L, ERIZL > TEOF MM
ZHLMNILIEBDOTHD.
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Research on artificial cells that reproduce the complex functions of cells by combining lipid bilayers,
DNA, proteins, and other biomolecules has attracted much attention. As a tool for understanding how
cell-like living systems are created from nonliving matter, such artificial cells contribute greatly to the
understanding of materials science and life science. The lipid bilayer is responsible for partitioning the
inside and outside of the artificial cell. Recently, lipid bilayers supported by nanoporous substrates
come to attract attention due to their high mechanical stability. However, their formation method
always requires the use of organic solvent. These organic solvents can remain in the lipid bilayer and
results in bilayer denaturation. Therefore, the development of a solvent-free nanoporous
substrate-supported lipid bilayer formation method is desired. In this study, I developed two formation
methods for nanoporous substrate-supported (i) giant unilamellar vesicle (nano-GUV) and (ii) planar
lipid bilayer (nano-SLB). For (i), I adapted the polymer-assisted swelling method, which is a
solvent-free GUV formation method, and found an inhomogeneous lipid film is more suitable for
nano-GUV formation. Moreover, I found the formed nano-GUV have higher mechanical stability than
non-supported GUV. For (ii), I utilized the solvent-free self-spreading method to form nano-SLB on a
nanoporous polycarbonate membrane. I found that nano-SLB with high fluidity can spread on the
polycarbonate membrane successfully. Moreover, with atomic force microscopy, I confirmed that
nano-SLB span the nanopores and have similar mechanical stability to those reported by previous
studies. Putting it together, both the two methods proposed in this study can form solvent-free
nanoporous substrate-supported lipid bilayers with high mechanical stability. Future work is required

to incorporate membrane protein in the obtained lipid bilayers and exam their activities.
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