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The Systems
Biology Pyramid

Cary, Bader, Sander, FEBS
Letters 579 (2005) 1815-20
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BioPAX Pathway Language

* Represent:
— Metabolic pathways
— Signaling pathways
— Protein-protein, molecular interactions
— Gene regulatory pathways
— Genetic interactions

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

www.biopax.org
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rAKT1 is a ProteinReference
has standard-name "AKT1"
has name "PKB"

has xref Uniprot-P31749

- ~

p@308 is a ModificationFeature
has featurelLocation AKT1-308
has modificationType

phosphorylation

SBGN.org

Emek Demir

|

AKT1.1 is a Protein

has proeteinReference rAKT1
has notFeature p@308

has notFeature p@473

reactionl is & BiochemicalReaction
has /left AKT1.2

has right AKT1.1

is left-to-right.

catalysisl is a Catalysis
has cantroller PP2A.1

has controlled reactionl
has direction irr-left-to-right

AKT1.2 is a Protein

has proteinReference rAKT1
has feature p@308

has notFeature p@473

assemblyl is a ComplexAssembly
has left HSP90.1

. has left AKT1.3

has right complex1
is reversible

complexl is a Complex
has component AKT1.4
has component HSP90.2

HSP90.2 is a Protein
has proteinReference rHSP90
is boundTo AKT1.4

AKT1.4 is a Protein

has proteinReference rAKT1
has feature p@308

has feature p@473

is boundTo HSP90.2

BioPAX



BioPAX Level 3 Support

Reactome

NCI/Nature PID

PANTHER

PhosphositePlus

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)



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
— Minor updates

Think about level 4
— Semantic web technology
Add new data

BioPAX Validator

— Validation profiles catering to different use cases
 We need your help

PaxTools (Emek will talk next)



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

[ UniProt ] [Entrez Gene][ RefSeq ]

Web Service

L MSKCC Cancer CellMap ] REST-based web service

[ for searching all records,

_NCI Nature PID D Mapy,, downloading individual
HumanCyc] g pathways and retrieving

) ‘;& network neighorhoods.

Reactome ] Q ~ g

S
IMID | @

DL s | Integrated web site for
browsing and searching all

data sets, with linkouts to
source data sites and

rL MINT Cytoscape network
visualization. )
IntAct o b
Ay Batch Download B
HRPD Multiple data formats
" BioGrid | supported, including:

BioPAX, Simple Interaction
Format (SIF), and

http://www.pathwaycommons.org tab-delimited gene sets.
-

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: cPath?
e http://www.pathwaycommons.org/pc2-demo/

e http://awabi.cbio.mskcc.org/pc2-demo/
Web Service API:

You can programmatically access the data within
Pathway Commons using the Pathway Commons
Web Service Application Programming Interface
(API). This page provides a reference guide to
help you get started.

. Command: SEARCH

. Command: GET

. Command: GRAPH
Command: TRAVERSE
Command: TOP PATHWAYS
. Command: HELP
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Emek Demir, Igor Rodchenkov, Chris Sander Ozgun Babur, Arman Aksoy,
Onur Sumer, Ethan Cerami, Ben Gross



Demo

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



Cpath2 Pathway Database J

Data Warehouse

UniProt |
[ Gene Ontology |

Data Pipeline
| Integration | l

Aim 3:

Normalization |
Validation |

Entrez Gene

Web Services

[ Field Query ] le

[Graph Query
[ Pathway
Alignment
[ Pathway

Layout

Aggregation | [ PubChem |

‘ BioPAX Validator

Scripting Support
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Flat Fild || [SBML] || 2 | 2

Flat File =

[ Merge/copy/traverse utils ]

| BioPAX Model Implementation ]

L4: New Features

L3: Signaling Pathways

Aim 1:
B BioPAX 1 [ Software Infrastructure |[ Data Aggregation |

Ontology

L2: Molecular Interactions ]
L1: Metabolic Pathways |

Work Packages

Batch Downloads
BioPA SBML

GSEA | | SBGN

SIF Flat File

Validation
Service

Scripting
Environment
for Pathway
Analysis

Open Souce
Pathway
Database

Open Souce

Java Libraries

Specification &
Documentation

[ Publications l

Tutorials &
Presentations

Deliverables

use
UniProt, MGD 'I‘B;ocliqgls:ts &
Cytoscape, ChiBE Re ica )
Genome Browsers... esearchers
A
' | implement
use
‘_
nAfeedback i Data _
e Providers
“test
Computationai__
] A Biologists
“Use
- Software Tool __
I Le 4 Developers
¢ test elect
| Praposal
. P BioPAX
<implement draft Editors
feedback
interoperate Related
- Standards
Combine & SBGN, SEML PSI-MI
Harmony
Workshops

Community

L Aim4: Community Organization and Dissemination _ 1



The Factoid Project

Publishing in science

— Highly inefficient

— QOutdated technology, difficult to search and compute
http://www.elseviergrandchallenge.com/

— Winner: http://reflect.ws/

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 Analysis

. Gene set: pathway
enrichment analysis

. Network: network regions
(modules), regulation

. Process model: classical

pathways

. Simulation model:

detailed models

I

Genome Coverage

And use

Mechanistic
Understanding



Coverage

Increase Coverage and Depth

Data and analysis methods

\E///,/v

Present

Future

Depth

Cellular Process Representation
e Gene set T
e Network

* Process model

" Depth

e Simulation model

* Analysis methods need to
keep up!



