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Correlation to Causation
 GWAS: find genetic markers correlated with
disease — powerful approach, but:

— genomics reduces statistical power (>multiple
testing correction with >SNPs)

— rare variants = more samples

* Associate pathways to increase power

— Fewer pathways, organize many rare variants
(damaging the system causes the disease)

e Use pathway knowledge to identify potential
disease causes
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BioPAX Pathway Language

* Represent:
— 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.org
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has featureLocation AKT1-308
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AKT1.1 is a Protein

has proteinReference rAKT1
has notFeature p@308
has notFeature p@473

reactionl is a BiochemicalReaction
has left AKT1.2

has right AKT1.1

is left-to-right.

catalysisl is a Catalysis
has controller 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

complex1l 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
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Aim: Convenient Access to Pathway Information
http://pathwaycommons.org
OCommons

community pathway databases
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Pathway Commons: cPath?

e http://www.pathwaycommons.org/pc2/
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

AL A W N =

Emek Demir, Igor Rodchenkov, Chris Sander Ozgun Babur, Arman Aksoy,
Onur Sumer, Ethan Cerami, Ben Gross
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Cytoscape 3

Complete re-architecture: OSGi — everything is an app
Enables future features:
— More stable and powerful APls
— Scripting, macros, recordable history, better undo/redo
— Command line mode, good for use on compute clusters
— Interactive control from other scripting languages e.g. R
Fixing bugs and porting plugins
3.0 beta now available
— Mirror functionality in 2.8
— Encourage plugin to app porting
— http://www.cytoscape.org/cy3.html
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NATIONAL RESOURCE FOR NETWORK BIOLOGY

Mission Statement

The aim of the National Resource for Network Biology (NRNB) is to

provide a freely available, open-source suite of software technology m— , Y AN Ve
that broadly enables network-based visualization, analysis, and T A< a4 $%
biomedical discovery for NIH-funded researchers. This software is AN b
enabling researchers to assemble large-scale biological data into o \'ﬁi‘.u ’
models of networks and pathways and to use these networks to R \J "'\"Z .
better understand how biological systems operate under normal ' f‘:%
conditions and how they fail in disease. /1 N
The National Resource for Network Biology is an NIH National ey A ’\
Center for Research Resources (NCRR) Biomedical Technology SRR .
Research Center (BTRC), organized around the following key . .
What is Network Biology?

components: Technology Research and Development, Driving
Biomedical Projects, Outreach, Training and Dissemination of
Tools. NRNB is funded by RR031228.

Collaborate with NRNB

View ongoing collaborations

Annual Report
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cytoscape.github.com/cytoscape.js/

Cytoscape.js: HTML5 —iPad

Cytoscape Web — SVG

By Marek Zaiuskl or GSeC 201!
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The Factoid Project

Publishing in science

— Highly inefficient

— Outdated 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

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



Pathway and Network Analysis

. Gene set: pathway
enrichment analysis

. Network: network regions
(modules), regulation
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