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|. Forcefield parametersand topology for L C molecules:
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Atom types for 8CB LC molecule

Taldé. LJ parameters

Atom type o (A) & (kcal/mol)
nl 3.648 0.1700
cg 3.816 0.2100
ca 3.816 0.0860
ha 2.918 0.0150
cp 3.816 0.0860
c3 3.816 0.1094
hc 2.974 0.0157
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Table S2. Bond-stretching parameters

Bond k (kcal mol* A?) ro(A)

nl-cg 994.70 1.143
cg-ca 406.60 1.438
ca-ca 478.40 1.387
ca-ha 344.30 1.087
ca-cp 466.10 1.395
cp-cp 346.50 1.490
ca-c3 323.50 1.513
c3-hc 337.30 1.092
c3-c3 303.10 1.535

Table S3. Bond-angle bending parameters

Bond angle k( kcal mol* rad?) 0o (deg.)
nl-cg-ca 58.930 179.420
Ccg-ca-ca 65.900 120.050
ca-ca-ca 67.180 119.970
ca-ca-ha 48.460 120.010
ca-ca-cp 67.240 119.070
ca-cp-ca 67.250 118.330
ca-cp-cp 64.140 121.140
ha-ca-cp 48.030 121.080
ca-ca-c3 63.840 120.630
ca-c3-hc 46.960 110.150
ca-c3-c3 63.250 112.090
c3-c3-hc 46.370 110.050
c3-c3-c3 63.210 110.630
hc-c3-hc 39.430 108.350
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Table S4. Dihedral parameters

Dihedral pk (kcal mat) 5 (deg.) pn
X -Ca-ca- X 3.625 180 2
X -ca-cp- X 3.625 180 2
ca-cp-cp-ca 1.000 180 2
ca-c3-c3-x 0.156 3
c3-c3-c3-hc 0.160 3
c3-c3-c3-c3 0.180 0 3
0.250 180 2
0.200 180
hc-c3-c3-hc 0.150 0 3
0.088 0.081 0.071 0.070
-0.034 —-0.069 -0.066 —-0.074
/ \ / \ -0.086 -0.091 -0.092 0462
N=C—-0.028 0.024 —-0.012 o.ootanW
' ' ' 0.052
0431 0261 \\ / \ / 0.059 0.053 0.050 0.047 0.047 0.047 0.047 0.052
-0-034—-0%9 -0.068 —-0.076 0.054 0.049 0.047 0.047 0.047 0.046 0.046 0.054
0.088 0.081 0.072 0.069

Site partial charges CM4 (in units of the electcbarge) for the 8CB model
(Hydrogen site charges on each c3 type Carboshenen under the hydrocarbon
tail)
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Il. Forcefield parametersand topology for SP molecule:
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Atom types for the nitroxide head group and EP& sdtrtial charges (in units of the
electron charge) of the SP

Table S5. LJ parameters

Atom type s (A) e (kcal/mol)
0s 3.367 0.1700
hl 2.774 0.0157
o] 3.322 0.2100
n3 3.640 0.1700
c3 3.816 0.1094
hc 2.974 0.0157

Table S6. Bond-stretching parameters

Bond k (kcal mol* A?) ro(A)

c3-hc 337.30 1.092
c3-c3 303.10 1.535
c3-n3 320.60 1.470
n3-o0 564.00 1.303
c3-hl 335.90 1.093
c3-0s 301.50 1.439
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Table S7. Bond-angle bending parameters

Bond angle k( kcal mol* rad?) 0o (deg.)
c3-c3-n3 66.180 110.380
c3-c3-c3 63.210 110.630
hc-c3-hc 39.430 108.350
hc-c3-c3 46.370 110.050
c3-n3-0 68.680 113.310
c3-n3-c3 64.010 110.900
c3-c3-hl 46.360 110.070
c3-c3-0S 67.780 108.420
n3-c3-0s 71.150 108.330
c3-0s-c3 62.390 112.450
h1-c3-hl 39.180 109.550
h1-c3-o0s 50.840 108.820

Table S8. Dihedral parameters

Dihedral pk (kcal mot) § (deg.)
c3-c3-n3-0 0.300 0

c3-c3-n3-c3 0.300 0 3
0.480 180

c3-c3-c3-hc 0.160 0 3

c3-c3-c3-h1 0.156 0 3

c3-c3-c3-0S 0.156 0 3

hc-c3-c3-n3 0.156 0 3

¢3-n3-c3-0s 0.300 0 3

c3-c3-0s-c3 0.383 0 3
0.100 180 2

n3-c3-c3-hl 0.156 0 3

n3-c3-c3-0s 0.156 0 3

n3-c3-0s-c3 0.383 0 3

n3-c3-c3-c3 0.156 0 3

0 -n3-c3-0Ss 0.300 0 3

h1-c3-0s-c3 0.383 0 3

0s-c3-c3-hc 0.250 0 1

c3-c3-c3-c3 0.180 0 3
0.250 180 2
0.200 180 1

hc-c3-c3-hc 0.150 0 3
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Additional Figures:
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Figure S1. Comparison between the trajectories generated fdBnsimulations on
8CB carried out with electrostatics interactionsluded (blue line) and excluded

(grey line).
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Figure S2. Example of rotation correlation functions of thexis of SP calculated
from MD trajectories generated at different tempees.



