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Abstract

CASP6 target homology models were predicted using a suite of tools available in Discovery Studio® (DS) Modeling and Insight II® modeling and simulations packages (Accelrys, Inc).
Some models have been further optimized by two new methods developed at Accelrys, ChiRotor and Looper, for side-chain and loop optimization, respectively. ChiRotor is a fast
conformational search algorithm that combines rotamer searches with an energy evaluation to calculate optimal side-chain conformations for all or part of a protein with an average
RMSD of ~1A for the core residues. Looper is a fast algorithm that performs a hierarchical search of low energy loop structures to provide a ranked list of loop fragments with a high level
of accuracy.

ChiRotor

ChiRotor is a fast conformational search algorithm that combines discrete rotamer searches with an energy evaluation implemented as a set of The RMSD values of predicted side-chain atomic
CHARMm scripts. The program calculates optimal side-chain conformations for all or part of a protein with an average RMSD of ~1A for the core  coordinates for a set of 24 proteins using ChiRotor in
residues. All backbone atoms and other protein atoms with “known” coordinates are fixed and the scoring function is based on CHARMm force fields,  fast (fst) and slow (slw) mode. All X-ray structures have a
either charmm19 or CHARMm (Momany & Rone) with an optional electrostatic term. In this poster, we have compared the ChiRotor results (RMSD  resolution less than 1A and similarity less than 20%.
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Looper is a program based on a hierarchial search method of low energy loop structures using a minimal Loop Definition EiE.Ey

representative set of the possible backbone conformers in combination with ChiRotor side-chain prediction

and CHARMm energy minimization. Below are the RMSD values of backbone atomic coordinates of Loop region [X,X,...X, ]. Extend the loop to include 3 flexible residues
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Results of Optimizing CASP6 Models

We demonstrate the usage of two effective protocols for loop (Looper) and side chain (ChiRotor) optimization on models produced by the MODELER program. For the CASP6 target model T0231 with high
sequence similarity to the template (76%), the MODELER model seems to give very good loop and side chain conformations thus no significant improvement is observed by using Looper and ChiRotor. For the
CASP6 target model T0246 with moderate similarity template (58%), we found some improvements in applying both Looper and ChiRotor, more significantly within the loop region, residues 183-192. Compared to
other optimization tools, ChiRotor and Looper are faster and more feasible for refining a large number of models. We are currently applying Looper and ChiRotor to models covering a wide range of sequence
similarity to clearly understand the applicability of both methods.
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