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FIG. S1: Mass density profiles for components of a SC lipid bilayer, water, and K counterions as a

function of the distance from the SC bilayer center (z = 0). Shown are results for the SC bilayers

with LAP content of 0 %, 25 %, 50 %, 75 %, and 100 %.
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FIG. S2: Electrostatic potential of SC lipid bilayers as a function of the distance from the SC

bilayer center (z = 0).



0 1 2 3 4 5 6
z [nm]

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

1
Po

te
nt

ia
l [

V
]

LAP 0%

0 1 2 3 4 5 6
z [nm]

-8

-7

-6

-5

-4

-3

-2

-1

0

1

Po
te

nt
ia

l [
V

]

LAP 25%

0 1 2 3 4 5 6
z [nm]

-7

-6

-5

-4

-3

-2

-1

0

1

Po
te

nt
ia

l [
V

]

LAP 50%

0 1 2 3 4 5 6
z [nm]

-4

-3

-2

-1

0

1

Po
te

nt
ia

l [
V

]

LAP 75%

0 1 2 3 4 5 6
z [nm]

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

Po
te

nt
ia

l [
V

]

LAP 100%

0 1 2 3 4 5 6
z [nm]

-7

-6

-5

-4

-3

-2

-1

0

1

Po
te

nt
ia

l [
V

] Water
Cer
Chol
LA
LAP
K ions

FIG. S3: Contributions of components of a SC lipid bilayer, water, and K counterions to the

electrostatic potential as a function of the distance from the SC bilayer center (z = 0). Shown are

results for the SC bilayers with LAP content of 0 %, 25 %, 50 %, 75 %, and 100 %.
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FIG. S4: Deuterium order parameter |SCD | = |(1/2)(3〈cos2θ〉 - 1)| for the fatty acid chain (F24)

of ceramide and for the fatty acid chains of LA and LAP (θ is the angle between the C-H vector

in the hydrocarbon chain and the SC bilayer normal).
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FIG. S5: Radial distribution functions (RDFs) of cellulose’s oxygen atoms (O12, O13, and O6)

and principal atoms of ceramides (left) and of fatty acids and cholesterol (right). Shown are results

for the CEL-SC-P75 system.



0.0 0.5 1.0 1.5 2.0 2.5
r [nm]

0

2

4

6

8

10

12

14

16

18
R

D
F

OF (Cer)
NF (Cer)
O1 (Cer)
O3 (Cer)

ref: O12 (CEL)

0.0 0.5 1.0 1.5 2.0 2.5
r [nm]

0

2

4

6

8

10

12

14

R
D

F

O3 (Chol)
O1 (LAP)
O2 (LAP)

ref: O12 (CEL)

0.0 0.5 1.0 1.5 2.0 2.5
r [nm]

0

2

4

6

8

10

12

14

16

18

R
D

F

OF (Cer)
NF (Cer)
O1 (Cer)
O3 (Cer)

ref: O13 (CEL)

0.0 0.5 1.0 1.5 2.0 2.5
r [nm]

0

2

4

6

8

10

12

14

R
D

F

O3 (Chol)
O1 (LAP)
O2 (LAP)

ref: O13 (CEL)

0.0 0.5 1.0 1.5 2.0 2.5
r [nm]

0

2

4

6

8

10

12

14

16

18

R
D

F

OF (Cer)
NF (Cer)
O1 (Cer)
O3 (Cer)

ref: O6 (CEL)

0.0 0.5 1.0 1.5 2.0 2.5
r [nm]

0

2

4

6

8

10

12

14

R
D

F

O3 (Chol)
O1 (LAP)
O2 (LAP)

ref: O6 (CEL)

FIG. S6: Radial distribution functions (RDFs) of cellulose’s oxygen atoms (O12, O13, and O6)

and principal atoms of ceramides (left) and of fatty acids and cholesterol (right). Shown are results

for the CEL-SC-P100 system.


