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Why discuss the quality of structural data

• Public archive should be reliable source  
of validated information 
• PDB data are often used by non-experts  
• mmCIF does not capture all features of biomolecules 

• Nucleic acids are of special concern … 
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PDB archive: 7.6% of NA structures 



Small number of high quality NA models: 
need for sophisticated tools
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Small number of high quality NA models: 
need for sophisticated tools
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Three main sources of errors in NA structures

1. Valence geometry 

2. Base pairing  

3. Backbone geometries 



Remediation at dnatco.datmos.org 





1. Valence geometry
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• Refinement programs use different restraints 
• Validation by PDB and other tools is inconsistent and statistically naive  
• NAVAL - an expert group to suggest clarification 

• results at dnatco.datmos.org



2. Base pairing classification is essential for 
prediction of RNA 2D and 3D
• The PDB archive is not reliable 
• Available programs provide incomplete & conflicting results
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2. New Base Pair assignment based on the  
Leontis-Westhof classes



2. New Base Pair assignment at 
basepairs.datmos.org





3. The NA backbone geometry: often ignored  
… to the detriment of the field 

• NA backbone is conformationally complex: 
• the smallest unit for analysis is dinucleotide 
• torsion angles correlate, 2- or 3-D correlations are 

misleading 
• Complex analysis of the PDB data provided  

96 NtC classes
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• annotate, 
validate, 
and refine 

3. NtC: dinucleotide conformational classes 
dnatco.datmos.org



3. New validation tool: rmsd/RSCC diagrams
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• … fit between 
electron 
density 
(RSCC) & the 
closest NtC 
(rmsd)



Thank you for your time! 
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