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Welcome - webinar instructions

• GoToTraining works best in Chrome or on Linux, Firefox

• All microphones will be muted while the trainer is speaking

• If you have a question please use the chat box at the bottom of 
the GoToTraining box

• Please complete the feedback survey which will launch at the 
end of the webinar
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PDBe API webinar series

Sep 15th Introduction to PDBe programmatic access

Sep 22nd Searching with the PDBe API

Sep 29th Creating complex PDBe API queries

Oct 6th Using the PDBe graph API

Oct 13th PDBe tools in github

Oct 20th Data visualisation at PDBe



Summary of the webinar

• Data in PDBe

• PDBe Graph DB

• PDBe Graph API

• Where do we use it?

• Use cases



PDBe.org



Data added through deposition

• Provided by depositor or added during curation

• Data added to define experimental methods, sequence 
information, connectivity, validation and more…

• Added to the archive mmCIF file or validation XML



At the heart of EMBL-EBI resources



Protein Data Bank in Europe - Knowledge Base (PDBe-KB)

• Data standards

• Data access mechanisms

• Reduce fragmentation

Placing macromolecular structure data in their biological context
by establishing a community-driven, integrated resource for 
structural annotations to promote basic and applied research



Data enrichment and integration in PDBe-KB

PDB entries

5svh

4n4f

2kje

Specialist databases 
annotating PDB entries

Graph DB

Interconnected, 
annotated PDB entries

• Domains
• Rfam classification 
• Functional sites (e.g. ligand binding) 
• Post-translational modifications
• Physico-chemical parameters (residue depth, flexibility, etc.) 
• Interacting residues/interfaces

Data is exposed using 
novel, aggregated views

PDBe-KB integrates structural and functional annotations at residue level to 
help answer some specific scientific questions



SIFTS

• Structure Integration with Function, Taxonomy and Sequence

• Collaboration between PDBe and UniProt

PDBe.org/SIFTS



PDBe Graph Database

PDBe.org/graph-download



PDBe API

PDBe.org/api

Programmatic access to PDB data



PDBe Aggregated API

• Also referred as PDBe graph API

• RESTful API

• PDBe Graph DB as backend

• Provides aggregated data across PDB entries

• ~ 80 endpoints

• Currently supports only GET request

PDBe.org/aggregated-api



API Documentation

PDBe.org/ aggregated-api



API Documentation

PDBe.org/ aggregated-api



API Documentation

PDBe.org/ aggregated-api



API Documentation

category

PDBe.org/ aggregated-api



API Documentation - Compounds

PDBe.org/ aggregated-api



API Documentation - Compounds

ERYTHROMYCIN CLARITHROMYCIN

PDBe.org/ aggregated-api



API Documentation - PDB

• Functional annotations from KB partners
• Sequence and structural domains
• Bound ligand interactions
• Macromolecular interactions
• Modified/mutated residues
• Secondary structures
• Sequence conservation etc.

PDBe.org/ aggregated-api



API Documentation - Residue

PDBe.org/ aggregated-api



API Documentation – Residue annotations

https://www.ebi.ac.uk/pdbe/graph-api/residue_mapping/3unn/1/40/100

PDBe.org/ aggregated-api



API Documentation – Residue annotations

Entry

Entity

Chain

Residue

Annotations

PDBe.org/ aggregated-api



API Documentation – Residue annotations

UniProt
Pfam
InterPro
CATH
SCOP

Annotations from PDBe-KB partners

PDBe.org/ aggregated-api



API Documentation – SIFTS

PDBe.org/ aggregated-api



API Documentation – SIFTS

Replicase polyprotein 1ab
2019-nCoV

PDBe.org/ aggregated-api



API Documentation – SIFTS

Replicase polyprotein 1ab
2019-nCoV

PDBe.org/ aggregated-api



API Documentation – UniProt

PDBe.org/ aggregated-api



API Documentation – Validation

PDBe.org/ aggregated-api



Where do we use it?
Aggregated views of proteins

pdbe-kb.org/protein



Aggregated views of proteins

CREB-binding protein, structures available in PDB

What structural data available
for my protein?

How many ligands known to
bind to this protein?



Representative structures

pdbe-kb.org/protein/P0DTD1



Interface residues

Thrombin (pdbe-kb.org/protein/P00734)



Interface residues

Thrombin (pdbe-kb.org/protein/P00734)



Interface residues

pdbe.org/aggregated-api



Interface residues

pdbe.org/aggregated-api



Ligand binding residues

Thrombin (pdbe-kb.org/protein/P00734)



Ligand binding residues

Thrombin (pdbe-kb.org/protein/P00734)



Ligand binding residues

pdbe.org/aggregated-api



Ligand binding residues

pdbe.org/aggregated-api



What can I learn about protein-protein interactions from the 
available structure data?

• Some residues are involved in ligand binding and 
macromolecular interactions

• Some of these ligands and proteins are known inhibitors
High-affinity receptor-
binding region 551-573

Thrombin – interface binding small molecule ligands



Ligand environment

FMS Kinase domain with Gleevec (PDB 4r7i)

https://www.ebi.ac.uk/pdbe/entry/pdb/4r7i

https://www.ebi.ac.uk/pdbe/entry/
https://www.ebi.ac.uk/pdbe/entry/
https://www.ebi.ac.uk/pdbe/entry/pdb/


Ligand environment

https://www.ebi.ac.uk/pdbe/entry/pdb/4r7i /bound/STI

FMS Kinase domain with Gleevec (PDB 4r7i)

https://www.ebi.ac.uk/pdbe/entry/pdb/5rft/bound/DMS


Use case

Accessible residues for a PDB structure

label = ASA_alone
raw_score > 0

pdbe.org/aggregated-api



Use case

Ligands similar to drug Imatinib (STI)

pdbe.org/aggregated-api

https://www.ebi.ac.uk/pdbe/graph-api/compound/similarity/:hetcode



bit.ly/PDBe_API_webinars

Teaching resources



Teaching resources – worked out examples

bit.ly/PDBe_API_webinars



PDBe API webinar series

Sep 15th Introduction to PDBe programmatic access

Sep 22nd Searching with the PDBe API

Sep 29th Creating complex PDBe API queries

Oct 6th Using the PDBe graph API

Oct 13th PDBe tools in github

Oct 20th Data visualisation at PDBe

bit.ly/PDBe_API_webinars



To register for future webinars in the series

• See the full list of upcoming webinars at bit.ly/PDBe_API_webinars

• Or visit the PDBe events pages at PDBe.org/events

• Remember to register for each webinar individually!!!

bit.ly/PDBe_API_webinars



Thank you for your attention!
Any questions?
PDBe.org/graph-api

proteindatabank
@PDBeurope

pdbhelp@ebi.ac.uk

pdbart
pdbeurope
proteindatabankSreenath Nair


