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Editor-in-Chief

Dear Sir, 

Please find enclosed our manuscript entitled “A model for hydrophobic protrusions on peripheral membrane proteins” by Edvin Fuglebakk and myself. We hope that his manuscript can be considered for publication as a research report in PNAS.
In this manuscript we propose a novel formulation of a structural pattern for the recognition of biological membranes by soluble proteins. The formulation explains how subtle hydrophobic motifs can facilitate membrane recognition, and effectively discriminates membrane binders from other soluble proteins.  
Peripheral proteins bind to biological membranes transiently and with remarkable spatial and temporal specificities. In contrast to membrane-embedded proteins, the interactions between peripheral proteins and membranes are poorly characterized. They are typically described as a combination of hydrophobic and basic amino acids, and the role of small hydrophobic patches has been particularly elusive and difficult to distinguish from the surfaces of non-binding soluble proteins. 

We propose a simple definition that formalizes the concept of hydrophobes protruding from the protein core, which can be easily computed from the protein structure. Using this model we perform a statistical analysis of protruding hydrophobes in a large protein structure dataset, and our results support their general role in membrane association. We find that hydrophobes are much more frequent on protruding sites of peripheral membrane proteins than on non-binding surfaces, and that they have a strong tendency to cluster on the protein surface, facilitating simultaneous interaction with the membrane. We also derive membrane binding site predictors that are highly indicative of both experimentally identified membrane binding residues, and binding orientations predicted by other computational models. Our model provides simple and general interpretations on the role of hydrophobes in peripheral membrane binding, which we expect to be valuable for both theoreticians and wet-lab researchers. For the growing number of efforts in catalogization of these proteins, we find our approach highly relevant for the annotation of peripheral proteins and the identification of their membrane binding sites.

We would like to suggest the following three Editorial Board Members:

Pablo G.Debenedetti

Michael Levitt

Barry H. Honig
We would like to suggest the following three NAS members:

Janet Thornton
William L. Jorgensen

Susan Marqusee

Finally we suggest that reviewers with expertise in biophysics and computational biology, and/or in membrane proteins are invited to review this manuscript. In this respect we would like to suggest the following names:
Montgomery Pettitt (University of Texas Medical Branch, Galveston, USA, mpettitt@utmb.edu)

Cristian Micheletti (International School for Advanced Studies, Trieste, Italy, michelet@sissa.it)

Gunnar von Heijne (Stockholm University, Sweden, gunnar.heijne@dbb.su.se)

Rebecca Wade (Heidelberg Institute for Theoretical Studies, Germany, r.wade@zmbh.uni-heidelberg.de)

Wonwha Cho (University of Illinois at Chicago, wcho@uic.edu)

Sincerely,

Nathalie Reuter
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