
Influence of Stereochemistry in a Local Approach for Calculating 
Protein Conformations 

Wagner da Rocha, Leo Liberti, Antonio Mucherino, and Thérèse E. Malliavin

Wagner da Rocha − LIX CNRS, École Polytechnique, Institut Polytechnique de 
Paris, Palaiseau 91128, France 
Leo Liberti − LIX CNRS, É cole Polytechnique, Institut Polytechnique de Paris, 
Palaiseau 91128, France 
Antonio Mucherino − IRISA, UMR 6074 Université de Rennes CNRS, Rennes 
35000, France 
Thérèse E. Malliavin − LPCT, UMR 7019 Université de Lorraine CNRS, 
Vandoeuvre-lès-Nancy 54500, France 

Protein structure prediction is generally based on the use of local conformational 
information coupled with long-range distance restraints. Such restraints can be 
derived from the knowledge of a template structure or the analysis of protein 
sequence alignment in the framework of models arising from the physics of 
disordered systems. The accuracy of approaches based on sequence alignment, 
however, is limited in the case where the number of aligned sequences is small. Here,
we derive protein conformations using only local conformations knowledge by means
of the interval Branch-and-Prune algorithm. The computation efficiency is directly 
related to the knowledge of stereochemistry (bond angle and ω values) along the 
protein sequence and, in particular, to the variations of the torsion angle ω. The 
impact of stereochemistry variations is particularly strong in the case of protein 
topologies defined from numerous long-range restraints, as in the case of protein of β 
secondary structures. The systematic enumeration of the conformations improves the 
efficiency of the calculations. The analysis of DNA codons permits to connect the 
variations of torsion angle ω to the positions of rare DNA codons.


