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APPENDIX S3: Details of the protrusion waters – lipids interaction energy calculations.  While Figure 6 of the main text displays per protrusion molecule interaction energy between all lipids in the system and protrusion waters, we also calculated this energy including only lipids neighboring the protrusion as follows.  We have found all lipid molecules which have at least one headgroup atom located within 5 Angstroms of any protrusion atom.  We designated these lipids as neighboring the protrusion and computed two interaction energies - between protrusion waters and the neighboring lipids only (Figure S3(a) in Appendix S3) and between protrusion waters and the rest of the lipids (Figure S3(b) in Appendix S3). As Figure S3 in Appendix S3 and Figure 7 demonstrate that the neighboring lipids only make any significant contribution to the protrusion-lipids interaction energy. 
Figure S3. Per-protrusion-molecule interaction energy between protrusion and (a) only the neighboring lipids and (b) the rest of the lipids, excluding neighboring lipids. By comparing these graphs with Figure 7, which displays the sum of the terms in Fig S3(a) and S3(b), note that the primary contribution to the protrusion-lipids interaction energy comes only from the lipids neighboring the protrusion.
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