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Figure S1: PMF curves of Withaferin A (Wi-A), Withanone (Wi-N), Caffeic Acid Phenethyl Ester 

(CAPE) and Artepillin C (ARC) calculated after 10, 20, 30 and 40 ns: (A) PMF values in outer 

(extracellular) leaflet of normal membrane, (B) PMF values in inner (cytoplasmic) leaflet of normal 

membrane and (C) PMF values in outer leaflet of cancer membrane. 
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Figure S2: PMF values of Withaferin A (Wi-A), Withanone (Wi-N), Caffeic Acid Phenethyl Ester 

(CAPE) and Artepillin C (ARC) before moving average smoothing: Magenta markers indicates PMF 

values in the cancer cell membrane model and cyan markers indicate PMF values in the normal cell 

membrane model. '0' in horizontal axis indicates the center hydrophobic core of the membrane, negative 

values indicate the outer (extracellular) leaflet, positive values indicate the inner (cytoplasmic) leaflet. Error 

bars show standard deviation. 
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Figure S3: Snapshots of last frame from umbrella sampling windows showing the converged 
orientations of Withaferin A (Wi-A) associated with permeation through (A-F) normal and (G-I) 
cancer membranes: Outer (extracellular) leaflet is shown at the top and inner (cytoplasmic) leaflet is 

shown at the bottom. (B,E) Orientations corresponding to the lowest points in PMF in the outer and inner 

leaflets of the normal membrane model. (H) Orientation corresponding to the lowest points in PMF in the 

leaflets of the cancer membrane model. Orientations are shown for only one leaflet in cancer membrane, as 

the cancer membrane model is symmetric. Colors are as per CPK rules. 
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Figure S4: Snapshots of last frame from umbrella sampling windows showing the converged 
orientations of Withanone (Wi-N) associated with permeation through (A-F) normal and (G-I) cancer 
membranes: Outer (extracellular) leaflet is shown at the top and inner (cytoplasmic) leaflet is shown at the 

bottom. (B,E) Orientations corresponding to the lowest points in PMF in the outer and inner leaflets of the 

normal membrane model. (H) Orientation corresponding to the lowest points in PMF in the leaflets of the 

cancer membrane model. Orientations are shown for only one leaflet in cancer membrane, as the cancer 

membrane model is symmetric. Colors are as per CPK rules. 
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Figure S5: Snapshots of last frame from umbrella sampling windows showing the converged 
orientations of Caffeic Acid Phenethyl Ester (CAPE) associated with permeation through (A-F) 
normal and (G-I) cancer membranes: Outer (extracellular) leaflet is shown at the top and inner 

(cytoplasmic) leaflet is shown at the bottom. (B,E) Orientations corresponding to the lowest points in PMF 

in the outer and inner leaflets of the normal membrane model. (H) Orientation corresponding to the lowest 

points in PMF in the leaflets of the cancer membrane model. Orientations are shown for only one leaflet in 

cancer membrane, as the cancer membrane model is symmetric. Colors are as per CPK rules. 
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Figure S6: Snapshots of last frame from umbrella sampling windows showing the converged 
orientations of Artepillin C (ARC) associated with permeation through (A-F) normal and (G-I) 
cancer membranes: Outer (extracellular) leaflet is shown at the top and inner (cytoplasmic) leaflet is 

shown at the bottom. (B,E) Orientations corresponding to the lowest points in PMF in the outer and inner 

leaflets of the normal membrane model. (H) Orientation corresponding to the lowest points in PMF in the 

leaflets of the cancer membrane model. Orientations are shown for only one leaflet in cancer membrane, as 

the cancer membrane model is symmetric. Colors are as per CPK rules. 
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Figure S7: Density of polar groups of cancer (magenta) and normal (normal) membranes along the 
reaction coordinate ‘z’. ‘0’ in the horizontal axis indicates the center hydrophobic core of the membrane, 

negative values indicate the outer (extracellular) leaflet, positive values indicate the inner (cytoplasmic) 

leaflet.  
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Figure S8: Diffusivities of  Withaferin A (Wi-A), Withanone (Wi-N), Caffeic Acid Phenethyl Ester 

(CAPE) and Artepillin C (ARC): Magenta markers indicates diffusivity values in the cancer cell 

membrane model and cyan markers indicate diffusivity values in the normal cell membrane model. '0' in 

horizontal axis indicates the center hydrophobic core of the membrane, negative values indicate the outer 

(extracellular) leaflet, positive values indicate the inner (cytoplasmic) leaflet. Error bars show standard 

deviation. 

 

 


