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Figure S1. Box plots of areas per lipid for simulations with calcium (blue), magnesium (teal) and sodium (yellow) cations at 310 K.
[image: ]
Figure S2. Box plots of membrane thicknesses for simulations with calcium (blue), magnesium (teal) and sodium (yellow) cations at 310 K.
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Figure S3. Box plots of thicknesses for simulations with calcium (blue), magnesium (green) and sodium (orange) cations at 237 K.
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Figure S4. Box plots of areas per lipid for simulations with calcium (blue), magnesium (green) and sodium (orange) cations at 237 K.
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Figure S5. Graph of average area per lipid for each leaflet of ion-only simulation of calcium cation at 310 K.
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Figure S6. Graph of average thickness for each leaflet of ion-only simulation of calcium cation at 310 K.

[image: ]
Figure S7. Graph of average area per lipid for each leaflet of ion-only simulation of magnesium cation at 310 K.
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Figure S8. Graph of average thickness for each leaflet of ion-only simulation of magnesium cation at 310 K.
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Figure S8. Graph of average area per lipid for each leaflet of ion-only simulation of sodium cation at 310 K.
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Figure S9. Graph of average thickness for each leaflet of ion-only simulation of sodium cation at 310 K.
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Figure S10. Graph of average area per lipid for each leaflet of ion-only simulation of calcium cation at 273 K.


[image: ]
Figure S11. Graph of average thickness for each leaflet of ion-only simulation of calcium cation at 273 K.
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Figure S11. Graph of average area per lipid for each leaflet of ion-only simulation of magnesium cation at 273 K.
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Figure S12. Graph of average thickness for each leaflet of ion-only simulation of magnesium cation at 273 K.
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Figure S13. Graph of average area per lipid for each leaflet of ion-only simulation of sodium cation at 273 K.
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Figure S14. Graph of average thickness for each leaflet of ion-only simulation of sodium cation at 273 K.
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Figure S15. Histograms of sum-distance instances of ions above both leaflets of the bilayer phosphates in membrane simulations solvated with calcium cations at 310 K (sky blue), calcium cations at 273 K (navy blue), magnesium cations at 310 K (ice teal), magnesium cations at 273 K (pine green), sodium cations at 310 K (yellow) and sodium cations at 273 K (burnt orange).
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Figure S16. Zoomed in region of the histogram of sum-distance instances of ions above both leaflets of the bilayer phosphates in membrane simulations solvated with calcium cations at 310 K (sky blue), calcium cations at 273 K (navy blue), magnesium cations at 310 K (ice teal), magnesium cations at 273 K (pine green), sodium cations at 310 K (yellow) and sodium cations at 273 K (burnt orange).
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Figure S17. Histogram of sum-distance instances of ions above both leaflets of the bilayer phosphates in membrane simulations at temperature 273 K solvated with calcium cations (blue) and magnesium cations (green).
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Figure S18. Histogram of sum-distance instances of ions above both leaflets of the bilayer phosphates in membrane simulations at temperature 310 K solvated with calcium cations (blue) and magnesium cations (teal).
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Figure S19. Histogram of sum-distance instances of ions above both leaflets of the bilayer phosphates in membrane simulations with sodium ions at 310 K (yellow) and 273 K (orange).
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Figure S20. Zoomed in histogram of sum-distance instances of ions above both leaflets of the bilayer phosphates in membrane simulations with sodium ions at 310 K (yellow) and 273 K (orange).
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d(Ion, P+P) instances for 800 400 ps steps (last 320 ns of 400 ns sim.)
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d(Ion, P+P) instances for 800 400 ps steps
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d(Ion, P+P) instances Ca?' vs Mg?' @ 273 K for 800 400 ps steps (320 ns
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d(Ion, P+P) instances Ca®' vs Mg?' @ 310 K for 800 400 ps steps (320 ns
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d(Ion, P+P) instances Na' @ 310 K vs 273 K for 800 400 ps steps (320 ns
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d(Ion, P+P) instances Ca®' vs Mg?' @ 310 K for 800 400 ps steps (320 ns
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