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Supplementary Figures

Figure S1. Pore is observed in membrane within 1ns simulation in an isothermal isobaric
ensemble (1 atm, 308.15K) when the ratio of the simulation unit cell in the membrane plane is
kept constant while allowing fluctuations along all axes.
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Figure S2. Secondary structure change of S protein under electric field 0.2V/nm in X+ direction in
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simulation 1. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in non-equilibrium molecular dynamics (NEMD) simulation. Significant secondary
structure changes occur in the HR2 domain within 25 ns simulation. Notations are defined in

main text.
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Figure S3. Secondary structure change of S protein under electric field 0.2V/nm in Z+ direction
in simulation 1. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in NEMD simulation. No significant secondary structure changes occur within 20 ns

simulation. Notations are defined in main text.
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Figure S4. Secondary structure change of S protein under electric field 0.2V/nm in Z- direction
in simulation 1. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in NEMD simulation. No significant secondary structure changes occur within 25 ns

simulation. Notations are defined in main text.
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Figure S5. Secondary structure change of S protein under electric field 0.2V/nm in X+ direction
in simulation 2. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in non-equilibrium molecular dynamics (NEMD) simulation. Significant secondary
structure changes occur in the HR2 domain within 60 ns simulation. Notations are defined in

main text.
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Figure S6. Secondary structure change of S protein under electric field 0.2V/nm in Z+ direction
in simulation 2. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in NEMD simulation. No significant secondary structure changes occur within 60 ns

simulation. Notations are defined in main text.
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Figure S7. Secondary structure change of S protein under electric field 0.2V/nm in Z- direction
in simulation 2. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in NEMD simulation. No significant secondary structure changes occur within 60 ns

simulation. Notations are defined in main text.
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Figure S8. Secondary structure change of S protein under electric field 0.2V/nm in X+ direction
in simulation 3. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in non-equilibrium molecular dynamics (NEMD) simulation. Significant secondary
structure changes occur in the HR2 domain within 120 ns simulation. Notations are defined in

main text.
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Figure S9. Secondary structure change of S protein under electric field 0.2V/nm in Z+ direction
in simulation 3. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in NEMD simulation. No significant secondary structure changes occur within 120 ns

simulation. Notations are defined in main text.
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Figure $10. Secondary structure change of S protein under electric field 0.2V/nm in Z- direction
in simulation 3. Time evolution of alpha (black) and beta (red) content of eight sequential
segments in NEMD simulation. No significant secondary structure changes occur within 120 ns
simulation. Notations are defined in main text.
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Figure S11. The residues whose coordinates are determined by Cryo-EM. 6VXX and 6ZGE are
PDB IDs deposited in protein data bank. Blue blocks denote those residues appearing in both
6VXX and 6ZGE whereas red blocks denote those residues appearing in either 6VXX or 6ZGE.
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Figure S12. Model comparison. (a) the time evolution of RMSD of alpha carbons in the model
6VXX_1_1_1 from cryo-EM structure 6ZGE in the last 70 ns of equilibration. A, B, and C
represent chain A, chain B, and chain C. (b) The RMSD mainly comes from ill-matched two
segments: residue id 173 to 185 and residue id 469 to 488. 6ZGE is colored blue. 6VXX_1_1 _1is
colored red.



