Supplementary Material 

Scream Software Package:

The code will be made generally available.  For those interested in using the SCREAM software package, please contact Dr. William A. Goddard III at wag@wag.caltech.edu.

Prediction of Surface Residues Prior to Sidechain Assignment:

SCREAM does not currently distinguish between surface and bulk residues in its calculation.  In order to predict the surface residues prior to assigning the sidechains, we recommend using the alanized protein and calculating the surface exposed surface area by rolling a ball of 2.9 Å instead of the standard 1.4 Å, as shown in Figure A.  A “miss” is defined when the algorithm does not find an exposed residue as in the original crystal structure.  A “false positive” is defined when the algorithm assigns a residue as exposed but is in fact buried in the original crystal structure.  The usual 20% exposed surface area criterion is used for determining whether a residue or its alanized is exposed or buried.  Based on the results, using a probe ball radius of 2.9 Ǻ minimizes the sum of false positive and misses.
.The Xiang set of proteins is used for testing.  
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Figure A.  Predicting protein surface residues by mutating all residues to alanine (“alanizing”) and rolling a probe ball of varying radius.  The Xiang set of proteins is used here for testing.  The percentage is calculated based on the number of exposed residues in the crystal structure (after removing waters and solvents).
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