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Supplementary Figure S1. Chemical structures of the lipid molecules used in this study.(A) POPC (1-palmitoyl-2-oleoyl-sn-glycero-

3-phosphatidylcholine), (B) POPE (1-palmitoyl-2-oleoyl-sn-glycero-3-phosphatidylethanolamine), (C) POPS (1-palmitoyl-2-oleoyl-

sn-glycero-3-phosphoserine), (D) POPA (1-Palmitoyl-2-oleoyl-sn-glycero-3-phosphate), (E) PI-3P (1-palmitoyl-2-oleoyl-sn-glycero-3-

phosphoinositol-3-phosphate), (F) CL (1',3'-bis[1-palmitoyl-2-oleoyl-sn-glycero-3-phospho]-glycerol), (G) PSM (N-stearoyl-D-

erythro-sphingosylphosphorylcholine) and (H) CHOL (cholesterol).
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Supplementary Figure S2. Time variation of the molecular areas for the whole simulation time for each lipid species in the (A) system 

1, (B) system 2, (C) system 3, (D) system 4 and (E) system 5 membrane model systems. The following lipids are depicted: POPC 

(black), POPE (blue), POPS (red), PI-3P (magenta), POPA (orange), PSM (olive), CL (violet) and CHOL (wine). 
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Supplementary Table S1. Average molecular area (Å 2) and membrane thickness (Å ) for the last 30 ns of simulation of all the lipids 

in the systems studied in this work. 

. 

 

 AREA LIPIDS (Å2) 

SYSTEMS POPC POPE POPS PI-3P PSM POPA CL CHOL 

S1 56.7±0.9 55.2±0.9 54.4±1.4 54.2±1.3 48.2±1.1 - - 27.9±0.4 

S2 54.4±1.2 55.3±0.7 54.3±1.2 53.7±1.5 47.9±0.8 - - 27.1±0.4 

S3 59.2±0.8 58.6±1.1 58.5±1.8 55.9±1.7 50.8±1.1 - - 28.9±0.6 

S4 59.9±0.5 59.1±0.6 55.4±3.4 56.4±1.5 51.9±5.1 65.3±5.4 90.8±1.2 27.4±0.9 

S5 59.8±0.8 59.5±0.7 55.9±3.6 55.3±2.6 48.9±3.4 57.7±4.1 94.6±1.4 28.9±1.2 

         

 MEMBRANE THICKNESS (Å) 

  S1 S2 S3 S4 S5   

  43.9±0.1 44.3±0.2 43.2±0.2 43.3±0.1 42.7±0.2   
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Supplementary Figure S3. Time variation of (A) membrane thickness for the whole simulation time and (B) average membrane 

thickness for the last 30 n of simulation for system 1 (black), system 2 (blue), system 3 (red), system 4 (magenta) and system 5 (olive). 
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Supplementary Figure S4. Average COM z-axis for the last 30 n of simulation for all the PC1 molecules in system 1. Blue and black 

histograms correspond to monomer and oligomer states, respectively. The average COM of the phosphate atoms of the phospholip-

ids is depicted in red colour. 
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Supplementary Figure S5. Average COM z-axis for the last 30 n of simulation for all the PC1 molecules in system 2. Blue and black 

histograms correspond to monomer and oligomer states, respectively. The average COM of the phosphate atoms of the phospholip-

ids is depicted in red colour. 
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Supplementary Figure S6. Average COM z-axis for the last 30 n of simulation for all the PC1 molecules in system 3. Blue and black 

histograms correspond to monomer and oligomer states, respectively. The average COM of the phosphate atoms of the phospholip-

ids is depicted in red colour. 
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Supplementary Figure S7. Average COM z-axis for the last 30 n of simulation for all the PC1 molecules in system 4. Blue and black 

histograms correspond to monomer and oligomer states, respectively. The average COM of the phosphate atoms of the phospholip-

ids is depicted in red colour. 
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Supplementary Figure S8. Average COM z-axis for the last 30 n of simulation for all the PC1 molecules in system 5. Blue and black 

histograms correspond to monomer and oligomer states, respectively. The average COM of the phosphate atoms of the phospholip-

ids is depicted in red colour. 
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Supplementary Figure S9. Mass density profiles for the last 30 ns of the MD simulation for (A,B) system 1, (C,D) system 2, (E,F) 

system 3, (G,H) system 4 and (I,J) system 5. The global mass density of all the lipids and all the PC1 molecules are shown in (A,C,E,G 

and I), whereas the mass density of the phosphate atoms of the phospholipids and each one of the individual PC1 molecules are 

shown in (B,D,F,H and J). The mass density profiles correspond to POPC (blue), POPE (orange), POPS (red), PI-3P (magenta), POPA 

(wine), PSM (olive), CL (navy), CHOL (violet) and PC1 (black). In (B,D,F,H and J) the PC1 molecules in the monomer state are 

depicted as dotted red lines. 

 



11 
 

 

Supplementary Figure S10. Average deuterium order parameter –SCD calculated for the hydrocarbon chains of the phospholipids in 

the PM system. (A, C, E, G) oleoyl and (B, D, F, H) palmitoyl acyl chains of (A, B) POPC, (C, D) POPE, (E, F) POPS and (G,H) PI-3P 

as well as the palmitoyl (I) and sphyngosyl (J) acyl chains of PSM. The data correspond to the bulk phospholipid acyl chains (--) 

and the phospholipid acyl chains within 5 Å  of the PC1 molecules (--). The analysis was carried out for the last 30 ns of simulation. 
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Supplementary Figure S11. Average deuterium order parameter –SCD calculated for the hydrocarbon chains of the phospholipids in 

the MIT system. (A, C, E, G, I) oleoyl and (B, D, F, H, J) palmitoyl acyl chains of (A, B) POPC, (C, D) POPE, (E, F) POPS, (G, H) PI-3P 

and (K, L) POPA, the palmitoyl (K) and vacenoyl (L) acyl chains of CL and the palmitoyl (M) and sphyngosyl (N) acyl chains of PSM. 

The data correspond to the bulk phospholipid acyl chains (--) and the phospholipid acyl chains within 5 Å  of the PC1 molecules (-

-). The analysis was carried out for the last 30 ns of simulation. 


