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APPENDIX S2: Computing interaction energies for WVW and WLW configurations. The analysis presented in the manuscript involves computing interaction energies between various parts of the system.  Specifically, we calculate the electrostatic, the Lennard-Jones and the dipole-external electric field interaction energies.  The following formulas are used to compute respective interaction.  For each two atoms denoted i and j that comprise either a water or a lipid molecule the electrostatic (Coulomb) interaction energy is given by 
               
        (S1)

where  is the vacuum permittivity, ,   are the atoms’ charges and  is the distance between the charges, i and j.  To calculate Van der Waal’s interaction between these atoms we use the Lennard-Jones approximation to the interaction potential and compute

(S2)

where    ,    are the depths of the atoms’ potential wells and               is the average of the Van der Waal’s radii of the atoms. Finally, we also compute the interaction energy between water dipoles and the external electric field  as(S3)


Here  is the dipole moment of a water molecule and is the angle between the electric field and the dipole moment. In the main text we consider either individual energy terms specified by equations (S1, S2, S3) in Appendix S2 or their total, summed over all pairwise interactions between the atoms of the regions of interest.  When we consider interaction energy among the protrusion waters and between the protrusion and bulk molecules, we add all the pairwise interactions accordingly and compute the average energy per protrusion molecule.  We calculate protrusion – lipids interaction in a similar way. 
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