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Table 1 Potential parameters of test particles

2 el Ihond?
oL . atom o/A kJ/mol qle A
NSNS OO0y, H,
PRSP i A Q2 0 300 0363 00 016
o C—O0~p-0—CH;-CH,
onpo g 0 O ¢ 742 0460 +0021 178
PO S Ve Ve e VeV
CO?? e O 3029 0502 -0.021
NN AT 0 N—CH,
° grofoonn NO N 3250 0712 +0.028 10
DPPC
NSNS SOy H, O 3.120 0.666 -0.028
NSNS AT o CH%’]‘LCHs a parameters from Fischer and Lago19.
ﬁz_o_E_O_CHTCHZ b parameters from CHARMM library29.

¢parameters from Li et al.2D

Fig. 1 The molecular structure of d fhond is the bond length.

DLPC, DMPC and DPPC.
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Fig. 2 (a) Free energy profiles of O,, CO, and NO. The CIW method was applied to all regions.
The CO profiles and O, profiles are shifted by 10 and 20 kJ/mol, respectively. (b) Free energy
profiles of water. The open symbols (outside the membrane) were obtained from the local density of
water molecules, and the closed symbols (inside the membrane) were obtained by the CIW method.
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Fig.4 Local resistance to permeation
of water molecules.

Fig. 3 Local diffusion coefficient of water
molecule. The DLPC profiles and DMPC
profiles are shifted above by 4x10% and
2x109 m?/s, respectively.
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(a) The molecular structure of DPPC. (b) The model used in DPD simulation.
The dashed circles indicate the All DPD beads are connected by springs.
coarse grained segments in DPD
simulation.

Fig.5 Molecular structure of DPPC(a) and corresponding DPD particle(b).

[
Fig. 6 Snapshots of MD simulation (left) and DPD simulation (right). The white
spheres show hydrocarbon chains and the darker spheres indicate head groups. Water
particles are not displayed.
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Fig. 7 Number density profiles obtained from (a) MD simulation and (b) DPD
simulation. The tail distributions are divided by two for clarity.
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Fig. 8 (a) The snapshot of the calculated lipid bilayer. The water particles are not
shown. (b) The snapshot of the lipid/water interfaces which are defined in this study.
Left: k=5. Right: £=9.
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Fig. 9 Fluctuation spectrum of the calculated bilayers as a function of the wave
number, g. The dashed line represents the undulatory g4 behavior.
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Fig.10 The behavior of deformed liposome in a simple shear flow
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