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Database-driven discovery 



Summary 

• Searching the PDB 

• Advanced search 

• Searching the PDB programmatically 



The Protein Data Bank (PDB) is an archive of 

 experimentally determined 3-dimensional 

structures of biological macromolecules 

 

 

 

        Proteins                        DNA/RNA                  Complexes of Protein and NA 
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PDB over the years 

In May 2014, we passed the 100,000 milestone 

As of today, ~150,000 structures 
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At the heart of EMBL-EBI resources 



Searching the PDB 
 

The problem with the PDB is… 

• I can’t find what I want 

• Too many false hits when I search 

• CaM, CaM-Kinase, CaM binding protein, Cam-like… 

• Results are too complicated 

• Which lysozyme to use?  47 species! 

• Which is best?/what is best? >250 ligands 

• Redundancy 

• How many unique human protein structures? 

 

 

 



Searching the PDB made simple 

At PDBe we’ve implemented: 

 

• Auto-complete suggestions 

• Facets to narrow down search 

results 

• Quality presented on search 

results 

• Four views of results 

• Moving away from entry-centricity 
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Drill down with facets 



Drill down with facets 



Advanced search and sequence search 

• Search for queries by typing or scrolling 

• Select a query to add it to your search form 

 

 



Advanced search and sequence search 

• Begin typing to get autocomplete suggestions for that 

query 

 



Advanced search and sequence search 

• Can also search using a protein sequence via Phmmer 

 



Advanced search and sequence search 



LiteMol and Downloads on search 



Programmatic access to the PDB 

• What information can you get? 



Showing sequence annotation at PDBe.org 

• Component for displaying sequence annotation 

• Uses API to get this information 
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LiteMol – powered by PDBe REST API 

• New, lightweight structure viewer at PDBe 

• Uses API to get structure and annotation data 

• Including residue-level validation information 
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Searching the PDB programmatically 

• It is possible to search the PDB programmatically and get 

access to the data in the PDB archive 



RESTful API for PDBe data 

• Allows access to vast amounts of PDBe data 

• Powers the PDBe search and web pages 

• Will always be well maintained! 
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RESTful API for PDBe data 
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What can the REST API give you? 

• Split into 8 groups 

 

 

 

• These REST calls are based on different subsets of data 

• These are grouped for ease of use 

• These are available on the documentation page 

• Thorough set of example calls 

• Give URL and output JSON on the page 
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PDBe web search is based on the API 

• Initial queries typed into autocomplete search bar 

• Can then refine search by additional queries 

• These are the facets on the left-hand side 

• URL contains the queries involved in the search 

• Directly corresponding to API calls 
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Search in the documentation page 
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Search queries in the documentation 
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Search in the documentation page 
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Practical example of how to get data from the 

PDB 

• For this tutorial we will use Jupyter notebooks to use the 

PDBe search API 

 

• https://github.com/PDBeurope/pdbe-api-training 
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