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The Richardson Lab provides macromolecular structure validation through the
MolProbity website, the Phenix crystallography package, and the open-source
cctbx_project.  Many of our validations rest on statistical expectations of protein
behavior derived from datasets of the highest-quality available protein structures.

Here we present our latest dataset of high-quality protein structures - comprising
over 16,000 diverse chains from crystallographic structures - and its development
and capabilities.  Residue-level filtering is an important and underappreciated step
in the curation of a reliable dataset.  Therefore, we present this dataset not just as
a list of high-quality chains, but as the most reliably well-modeled residues within
those chains.  The prevalence of alternate conformations in high-resolution
structures presented a particular challenge for the development of residue filters.

We take advantage of graph-based database software as a natural structure for
storing protein information.  This allows for fast and intuitive database queries.  A
graph database is also uniquely suited to modeling sequence relationships, and
steric and hydrogen bonding contacts between residues, allowing rapid
development of searches for structural motifs of interest, whether for scientific
interest or library construction.
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