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•Varied formats, representation, coverage
•Pathway data extremely difficult to combine 
and use



BioPAX Pathway LanguageBioPAX Pathway Language
• Represent:

M b li h– Metabolic pathways
– Signaling pathways
– Protein‐protein, molecular interactions
– Gene regulatory pathways
– Genetic interactions

• Community effort: pathway databases distribute 
pathway information in standard format

www.biopax.orgp g



BioCartaBioCarta

SBGN.org BioPAX

Emek Demir



BioPAX Level 3 Support

• Reactome
• NCI/Nature PID
• PANTHER
• PhosphositePlus

R l DB• RegulonDB
• HumanCyc (and other BioCyc’s)
• BioModels.net
• PSI‐MI to BioPAX converter (HPRD, IntAct, MINT, DIP, BIND, etc.)
• Spike
• PharmGKB
• NetPath
• KEGG to BioPAX converter (Clemens Wrzodek Tuebingen)KEGG to BioPAX converter (Clemens Wrzodek, Tuebingen)



BioPAX future plans

• Editors: Peter D'Eustachio, Oliver Ruebenacker and Andrea 
Splendiani, Emek Demir and Huaiyu Mi

• Update software and databases
• Maintain the format

– Extensions– Extensions
– Minor updates

• Think about level 4
– Semantic web technology

• Add new data
• BioPAX ValidatorBioPAX Validator

– Validation profiles catering to different use cases
• We need your help

P T l (E k ill t lk t)• PaxTools (Emek will talk next)



Aim: Convenient Access to Pathway Information
http://pathwaycommons.org

Facilitate creation and communication of pathway data
Aggregate pathway data in the public domain
Provide easy access for pathway analysis

Long term: Converge
to integrated cell map



Pathway Commons: cPath2
// / /• http://www.pathwaycommons.org/pc2‐demo/

• http://awabi.cbio.mskcc.org/pc2‐demo/

Emek Demir, Igor Rodchenkov, Chris Sander Ozgun Babur, Arman Aksoy, 
Onur Sumer, Ethan Cerami, Ben Gross



Demo

• http://awabi.cbio.mskcc.org/pc2‐demo/
• CyPath2 App for Cytoscape 3.0
• ChiBE





The Factoid ProjectThe Factoid Project

• Publishing in scienceg
– Highly inefficient
– Outdated technology, difficult to search and compute
h // l i d h ll /• http://www.elseviergrandchallenge.com/
– Winner: http://reflect.ws/

• Pathway and network information database• Pathway and network information database 
curation
– Highly inefficient

• The factoid project
• Game?

Max Franz, Igor Rodchenkov, Ozgun Babur, Emek Demir, Chris Sander



Pathway and Network AnalysisPathway and Network Analysis

1 Gene set: pathway1. Gene set: pathway 
enrichment analysis
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2. Network: network regions 
(modules), regulation
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3. Process model: classical 
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4. Simulation model: 
detailed models
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Increase Coverage and Depth
Data and analysis methods

Cellular Process Representation
• Gene set
• Network
• Process modelra
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• Simulation model
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• Analysis methods need to 
keep up!
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