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Overview	


•  Content	

–  Controlled Vocabularies	


–  Disease Pathway Curation	


•  Visualization and Analysis	


–  New Pathway Browser	


•  Exchange	

–  SBML, SBGN, BioPAX, PSIQUIC	


	




What is Reactome?	


•  Open source and open access pathway database	


•  1500+ pathway modules encompassing many areas of human biology.	


–  V49 has annotations for 7684 human proteins, 7332 reactions, and 1462 small 
molecules, based on data from 16900 literature references. 	


•  Provides tools and datasets for browsing and visualizing pathway data.	


www.reactome.org 	  



•  Created unique, unambiguous names for pathway events and 
molecular entities. 	


•  Significantly improves consistency and readability of names.	


•  Benefits for searching and data mining within and between 
databases.	


•  Reduced curation burden.	


Controlled vocabularies for entities and events	




Peptide CV Names	

•  Gene Symbol Core - HGNC approved gene symbols	

•  Peptide coordinates suffix 	


–  Refers to UniProt ‘Chain’ Feature	


–  e.g. large and small subunits of CASP9  -  CASP9(1-315) and 
CASP9(316-416)	


•  Post-translational modification (PTM) prefixes	

–  Abbreviated from PSI-MOD	


–  Includes coordinate of PTM (if known)	


•  Phosphorylation subtypes grouped as one class, ordered by 
coordinate.	

–  DAPP1 phosphorylated on tyrosine-139 = p-Y139-DAPP1	

–  WASF2 phosphorylated on tyrosine-150, serine-343 and threonine-346 = 

p-Y150,S343,T346-WASF2	

–  GAB2 tyrosine-phosphorylated at unknown coordinate = p-Y-GAB2	

–  GLI3 phosphorylated, unknown residue = p-GLI3	




Complex and set CV names	


•  Concatenated string of component or set member names.	

•  Comma separator for sets, colon for complexes.	


–  G protein-activated inward rectifier potassium channels = 
KCNJ3,KCNJ5,KCNJ6,KCNJ9 	


–  Complex of IL3, IL3RA, IL3RB, and JAK2 = IL3:IL3RA:IL3RB:JAK2	

•  Entity occurs more than once, name is preceded by nx 	


–  Complex of 2 molecules of PPOX and one of FAD = 2xPPOX:FAD	

–  nmer names e.g. dimer, hexamer allowed for homomers	


•  ‘Candidates’ (possible members) named in round brackets	

–  Set of HRH2, HRH3, plus possible ‘candidate’ members HRH6 and HRH8 

= HRH2,HRH3,(HRH6,HRH8)	

•  Precedence or hierarchical structure indicated with square 

brackets	

–  Complex ABC1:ABC2 binds complex ABC3:ABC4 = [ABC1:ABC2]:

[ABC3:ABC4]	




Small molecule (chemical) CV names	


•  Standardised abbreviation for >1400 small molecules in Reactome	

•  Sourced from ChEBI, KEGG Compounds, PubChem, or literature	


•  Checked for precedence/ambiguity at http://www.allacronyms.com	

•  e.g. Calcium ion = Ca2+	

•  adenosine triphosphate = ATP	

•  Diacylglycerol = DAG	

•  4-(4-(dimethylamino)styryl)-N-methylpyridinium = 4-Di-2-ASP	

•  D-Glyceraldehyde 3-phosphate = GA3P	




Pathway event (reaction) CV names	

•  A small set of CV terms - can be applied automatically using 

simple rules: 

–  Transformation (default)   a (,b and c) TRANSFORMS TO d (,e and f) 
–  Binding, Dissociation    a BINDS b forming c, c DISSOCIATES TO a AND b 
–  Polymerization     a (,b and c) POLYMERIZE TO x 
–  Transfer reactions    a TRANSFERS b TO c1 (TO FORM c2) 
–  Passive transport     a TRANSLOCATES FROM [x] TO [y] 
–  Active transport     a TRANSPORTS b (FROM x TO y) 
–  Antiporter      a EXCHANGES b FOR c (across x membrane) 
–  Cotransporter     a COTRANSPORTS b (,c) WITH d (,e) 
–  Activation (conformational)  a (,b) IS (ARE) ACTIVATED  
–  Catalysis* (default)    a CATALYZES b (,c and d) TO e (,f and g) 
 
*Catalyst with defined GO molecular function 



Reactome supports minimal SBGN PD glyphs	




Disease Pathway Curation	


Polygenic disease 	  

Monofactorial genetic 
disease	  



SBGN Pathway Browser 	

•  Google-map style pathway diagrams 	  



Balanced reactions from Rhea	




Protein structures from PDBe	




Chemical structures from ChEBI	




Expression data from the Expression Atlas	




PSICQUIC - Interaction Data from STRING	




Pathway Diagrams support Reactome Tools	

•  Pathway Mapping and Enrichment Analysis	

•  Expression Overlay onto Pathways	

•  Compare Pathways between Species	


	


In	  2	  months	  reached	  6,622	  analysis	  
(15/09/14)	  



Reactome supports Open Data Standards	


	  
	  

SBML level 2.4	


	


	


BioPAX level 2 & 3. 	


BioPAX	  

PSICQUIC level 2.5	


libSBGN and SBGN-ML	




Single vs Bulk Pathway Downloads	




Reactome Web Services	


h)p://reactomews.oicr.on.ca:8080/ReactomeRESTfulAPI/
RESTfulWS/sbmlExporter/977225	  



Current and Future Work	


•  ORCID iD as a key mechanism for credit attribution for 
Reactome contributors.	


•  Supplement normal pathways with variant reactions 
representing disease states.	


•  Improve annotation consistency and enrich the data model.	


•  Work with the biocuration community for improved ontology 
support.	


•  Continued support for SBGN, SBML, BioPAX and PSI data 
exchange.	

•  SBGN Single pathway and bulk pathways downloads.	


•  Custom exports for SBML, BioPAX, SBGN via RESTful API.	


•  Improving the web site and resources to meet the needs of a 
growing and diverse user community.	
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