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What is Reactome?	



•  Open source and open access pathway database	



–  Metabolism, signaling, gene expression, DNA replication and repair and other 

biological processes in human biology	



•  Expert authored, manually curated and peer-reviewed	



–  Rigorous curation standards – every reaction traceable to primary literature	



–  Inferred and manually curated model organism pathways	



•  Extensively cross-referenced to external bioinformatics databases 	



•  Provides tools and datasets for browsing, querying, analyzing and visualizing 

pathway data	
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Data model in a nutshell	



•  Basic “unit” of Reactome	



 



Theory - Reactions	



•  Represents many events and states found in biology.	
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Reactions Connect into Pathways	
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Where the Data Comes From?	



•  Recruit bench scientists to write modules.	



–  All molecules are identified explicitly	



–  All assertions backed by literature references	



•  Curator works with author to ensure 

consistency and completeness	



•  Module is checked by peer review and software 

prior to publication	



•  Public release of curated data every 3 months	



•  Regular pathway updates and rolling review	
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Table of Contents and Editorial Calendar	





Human pathway	
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 PMID:4444	
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     Direct evidence	



Indirect evidence	
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PMID:1234	



Evidence Tracking – Inferred Reactions	





Data Expansion – Projecting to Other Species	
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Data Expansion – Projecting to Other Species	





Inferred and Manually Curated M/O Reactome	





•  Infectious Proteins:  An infection introduces 
new proteins into the cell	



•  Cancer mutants: Precisely annotate protein 
sequence changes	



•  Gain/loss of function: Show how cancer 
mutations affect protein function	



•  Anti-cancer therapeutics:  Visualize mode of 
action of anti-cancer drugs	



•  Pathology: List different cancer types in 
which a mutant protein has been identified	



Focus on disease areas	





Link-outs from Reactome	



•  Gene Ontology - Molecular Function, Cellular Component, 
Biological process	



•  Small molecules - KEGG Compound, ChEBI, PubChem 
Compound	



•  Proteins - UniProt 	



•  Genes and Genomes - Ensembl, Entrez Gene, dbSNP , KEGG 
Gene, RefSeq, HapMap, UCSC	



•  Disease - COSMIC, Disease Ontology	



•  Literature evidence - PubMed	



•  Structural Biology - PDB, DockBlaster	



•  Toxicology - Comparative Toxicogenomics Database	



•  Other - BioGPS	





Other Data Exports	



•  Gene Ontology, Protein Ontology	


•  HapMap and UCSC Genome Browsers	


•  GSEA	


•  WikiPathways, Wormbase	



Data Warehouses integration and other exports	
  



www.reactome.org	



Reactome Home Page	





Documentation	



User Guide: http://www.reactome.org/userguide/Usersguide.html	





Basic Search	





Divide reaction space into ~160 canonical pathways	



Each	
  represented	
  by	
  an	
  SBGN-­‐like	
  diagram	
  



Browsing EGFR Signaling Pathway	





Molecular Interaction Overlay – Small Molecule-
protein Interactions	





Pathway Analysis – ID Mapping & Overrepresentation	





Species Comparison	





Expression Analysis	





Reactome data is open access and open source	
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•   Application programming interfaces (API) are important to connect and 
automate data exchange between local programs and databases.	



•  BioMart API	


•  MySQL/Perl API	


•  MySQL/Java API 	


•  SOAP/WSDL 	


•  RESTful API (beta)	



Programmatic Access	





Continuing Priorities…….	



•  Expand curated pathway content	


–  Model organism	



–  Disease, e.g. cancer, cardiovascular, infectious, etc.	



–  Work with the community for improved ontology/link out support	



•  GO, PRO, MGI, RGD, DO, etc. 	



•  Develop new visualization and analysis tools	


–  HMTL5 canvas based pathway browser	



–  Bioconductor and Galaxy pipelines for Pathway analysis	



–  Pathway tracks for Genome Browsers	



–  Mobile-friendly Reactome	



–  Reactome in the Cloud	





Summary	



•  Pathway databases are an integral part of the scientific community.	



•  Reactome is a highly reliable, human-curated database of biological pathways 

and reactions.	



•  Deployed a user-friendly web site and tools that promotes integrated research 
on pathways and networks.	



–  Data visualization	



–  Data analysis	



–  Data expansion	



–  Data integration	



–  Data standards	



–  Data exports	



•  Develop and distribute open software and standard operating procedures for 
the management of pathway information.	
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