
 
 
 
 
 

0.00 0.05 0.10 0.15 0.20 0.25 0.30
0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

ϕl  = 0.09

ϕl  = 0.03

outer head

inner head

 

lip
id

 a
re

a 
de

ns
ity

 (σ
h )

ΔA / A0 (α)
 

 
 
Figure S1. The area density of lipid heads (σh) versus α for both leaflets at φl = 0.03 
and 0.09. The area density of lipid tails (σt) versus α for both leaflets at φl = 0.03 and 
0.09 is shown in the inset. The empty symbols denote the outer leaflet and the filled 
symbols represent the inner leaflet. Solid lines represent the expression of σ0/(1+α). 
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Figure S2. (a) The variation of the lipid lengths (l) of the inner and outer leaflets are 
plotted versus α with φl = 0.09. (b) The lipid volumes (v) of the inner and outer 
leaflets and the mean lipid volume of the membrane are shown in the inset.  
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Figure S3. The radial distributions of the terminal beads of lipid tails for vesicle at α = 
0.1 and with volume fraction φl = 0.015. The radial distributions of the terminal beads 
of lipid tails for vesicle at α = 0.0 are shown in the inset. 
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