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The knowledge of the tridimensional structure of a 
protein is essential to study its interactions and 
understand its mode of action. In order to determine 
the three-dimensional structure of proteins, several 
NMR data can be used (Backbone chemical shifts 
(CS), NOE distances, residual dipolar coupling, …). 
Among these parameters, backbone chemical shifts 
data are NMR parameters that can be rapidly, easily 
and accurately measured. This parameter is very 
sensitive to the conformation of amino acids and is  
used to deduct the secondary structure (TALOS, 
RCI,...). Therefore, the backbone chemical shifts can 
be used as constraints on dihedral angles to quickly 
and easily determine protein structure. Several « de 
novo » methods like CS-Rosetta, CS23D and 
CHESHIRE have been recently developed in this 
purpose.

Introduction

Main purpose

CS-Rosetta Vs CS23D Vs CHESHIRE

The combination of the three protocols should 
allow us to determine the structure of a large 
number of proteins. Additionally, this platform 
is designed to reduce as much as possible user 
intervention during the generation process of 
the structure. 

Usage of only chemical shifts and sequence as 
input data should allow us to use current, 
recent arsenal of structure generation and 
refinement tools available to generate 3D 
structure 

Unlike the previous softwares, our platform 
does not generate a set of structures, but aim 
to predict the most probable structure which 
fit with experimental data. 

Despite the fact that selection process of the 
best structure may be the source of a bias, we 
will devoted special attention on the 
validation criteria of the quality of a 
structure:  
• validation of restraint violation,  

• the accuracy of predicted structures, 

• geometric quality of predicted structures  

to minimize errors when selecting the best 
structure.

Criteria of selection

CS-Rosetta Vs CS23D Vs CHESHIRE

The Purpose of our work is to quickly and easily 

determine a method to obtain structures of proteins 

using the backbone chemical shifts.  

To achieve our goal, we will: 

• Test CS-Rosetta, CS23D and CHESHIRE software 

using proteins of  different sizes  for which, the 

structure  (X-ray or NMR structure) and chemical 

shifts backbone are available 

• Develop a platform that can easily compare these 

three methods based on quality of the structure 

produced

CS-Rosetta Vs CS23D Vs CHESHIRE

Method

Conclusions
One of the fundamentals steps of our 
approach is the selection of the best structure 
among those obtained. Based on what criteria 
could we say that a structure is better than an  
other? 
Generally, two aspects are taken into 
consideration during structure validation: 
agreement of resulting structure with 
experimental data and geometric validation. 
Three criteria are used: 
• Restraint violation: different measures are 

available to establish the accordance 
between structure models and experimental 
data (number of restraints, RMS violations, 
…). 

• Accuracy of the predicted structure 
measured by positional root mean square 
deviation (RMSD)  

• Geometric quality evaluation: different  
programs are available for NMR-derived 
structure validation such as PSVS which uses 
the Assignment Validation Suite (AVS) 
(Moseley et al. 2004) to identify outliers, 
SHIFTX  (Neal et al. 2003) for back-
calculated values and CING which uses 
VASCO routine (Rieping and Vranken 2010) 
for referencing correction  
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