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Table S1. DPPC bilayer properties obtained from each program.

Programs Abbreviations SA/Lipid (AZ) COI'(T;IjF;/r:/i?:;”ity

N-fsw-1 64.8 £ 0.1 2225+95

NAMD N-fsw-2 62.9+0.1 227171
N-fsw-3 61.6 £ 0.1 242.4 +20.9

Gm-fsw-1 63.6 £ 0.1 2126 +£6.2

Gm-fsw-2 61.2+0.1 213976

GROMACS Gm-fsw-3 60.3 £ 0.1 2124 +6.8
Mixed precision Gm-sw-1 60.6 + 0.1 212.2+20.2
Gm-sw-2 58.8+0.2 167.7 £ 16.1
Gm-sw-3 g?g i (1)32 gel formation

Gd-fsw-1 63.4 £ 0.1 2109+84

Gd-fsw-2 61.1+£0.1 2121+ 8.6

GROMAGCS Gd-fsw-3 60.4 £ 0.1 228.1+16.6
Double precision Gd-sw-1 60.4 £ 0.1 218.2+13.5
Gd-sw-2 59.1+0.1 207.0+£12.2
Gd-sw-3 49?:?'3:& gel formation

A-0.5-1 62.6 £ 0.1 234.5+17.2

A-0.5-2 60.2+0.2 228.6 +18.3

AMBER A-0.5-3 595_3;60&_01‘3 gel formation
A-1.0-1 62.7 £ 0.1 2472 +11.8

A-1.0-2 59.9+0.1 2720223

A-1.0-3 58.7+0.2 259.4 + 33.8

O-fsw- 5 61.3+£0.2 250.3+10.9

OpenMM O-fsw-10 61.6+£0.2 234.0x21.7
O-fsw-15 61.4+0.2 248.6 £ 16.3

O-fsw-100 61.6+£0.2 2277124

CO-fsw-1 64.6 £0.2 227.8+14.5

CO-fsw-2 62.5+0.1 238.3+13.3

CO-fsw-3 61.1+£0.2 240.0+£15.9

CHARMM/OpenMM

CO-sw-1 61.4+£0.3 251.8+17.5

CO-sw-2 60.0 £ 0.2 213.2+10.5

CO-sw-3 58.9+0.3 226.3+25.2




®liquid-phase property

®gel-phase property

°STE is not available because only one replica resulted in the particular phase among 5
replicas.



Table S2. Other lipid properties obtained from each program with the optimal protocols.

Compressibility

Lipids Programs SA/Lipid (A% (dyn/cm)
NAMD 68.7 £ 0.1 278.0+ 134
GROMACS-mixed 68.0 £ 0.1 2555+ 14.8
DOPC GROMACS-double 68.0 £ 0.1 262.1+18.5
AMBER 69.7 £ 0.1 301.2+£12.3
OpenMM 68.6 £0.2 259.5 +26.9
NAMD 65.0 £ 0.1 249.6 £ 19.7
GROMACS-mixed 64.1+0.2 262.5+18.2
POPC GROMACS-double 64.1+ 0.1 242.0+£9.30
AMBER 66.0 £ 0.1 270.3 £ 18.3
OpenMM 64.7 £ 0.1 2746 £ 31.5
NAMD 57.8+0.1 270.0 £ 15.8
GROMACS-mixed 56.7 £ 0.1 270.1+8.8
POPE GROMACS-double 56.6 £ 0.2 258.7 + 18.2
AMBER 58.1 £ 0.1 2548 +4.4
OpenMM 57.7+0.1 266.4 +24.5
NAMD 56.9+0.2 261.1+22.8
GROMACS-mixed 56.0+ 0.4 262.1 £ 33.2
POPS GROMACS-double 56.2+0.2 291.6+41.4
AMBER 59.0 £ 0.1 270.5 + 28.5
OpenMM 56.9+0.5 274.0 £ 28.9
NAMD 55.2+0.2 456.4 + 64.8
GROMACS-mixed 54.3+0.2 4454 +13.3
PSM GROMACS-double 54.6 £ 0.1 417.8 £43.0
AMBER 56.6 £0.3 392.3+49.9
OpenMM 55.7+0.2 403.2+£49.9




Table S3. The bilayer property comparison between each program and NAMD.

N GROMACS/NAMD AMBER/NAMD OpenMM/NAMD
Hpids A, (%) Ka (%) AL (%) Ka (%) AL (%) Ka (%)
DOPC 99.0 91.9 101.5 108.3 99.9 93.3
POPC 98.6 105.2 101.5 108.3 99.5 110.0
POPE 98.1 100.0 100.5 94.4 99.8 98.7
POPS 98.4 100.4 103.7 103.6 100.0 104.9

PSM 98.4 97.6 102.5 86.0 100.9 88.3
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Figure S1. The time-series of surface area per lipid properties of (A-J) DPPC bilayer, (A
GROMACS mixed precision simulations with the force-based switching function, (B
GROMACS mixed precision simulations with the potential-based switching function, (C
GROMACS double precision simulations with the force-based switching function, (D
GROMACS double precision simulations with the potential-based switching function, (E
AMBER simulations with tau-p of 0.5 ps, (F) AMBER simulations with tau-p of 1.0 ps, (G
CHARMM/OpenMM simulations with the force-based switching function, (H)
CHARMM/OpenMM simulations with the potential-based switching function, (I) OpenMM
simulations, (J) NAMD simulations, (K) DOPC, (L) POPC, (M) POPE, (N) POPS, and (O)
PSM bilayers.
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Figure S2. The Scp order parameters of lipids derived from each program. (A) DOPC.
(B) POPC. (C) POPE. (D) POPS. (E) PSM.
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