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Recon2 a Google map of human metabolism
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Lipoproteins
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Enterocyte Peripheral tissue
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WIKIPATHWAYS

Pathways for the Peaple
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Tha citric acld cycla, also known as tha tricarboxylic acid cycla (TCA cycle) or tha Krebs oypdla, (or
rarely, the Szen-Gyorgyi-Krebs cycle) is a seres of sncyme-calalysed chamical reactions of ceniral
importance in all living cells that use oxygen as part of cellular respiration. In eukaryotes, the citric acid cycle
accurs in the matrix of the mitochondrion. The compaoanents and reactions of the citric acid cycle were established

by seminal work from both Albert Szent-Gyorgyi and Hans Krebs. [From Wikipedia]
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To add or edit bibliography, click the edit button below the pathway image to open the editor. Choose
Literature-=Add literature reference in the right click menu to add bibliograpy. Right click on an empty
space to add a global reference to the pathway, or on a specific object to add a reference for this object
only (e.g. an article describing a specific protein or interaction)
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XML format (BioPAX)

e RESTful web services

e HTML embed code

* RDF and SPARQL endpoint
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Set Early Milestones

e Online (Mar'o7) v'Success!

e First unknown user (Jan '08)




@ Number of human pathways
@ Number of unique human genes
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B Registered users
B Editing users

Over 1 million pageviews

by 280,000 unique visitors
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Don’t Try to Change the World

Work with (not against) established:
e Models

e Communities

e Tools and pipelines

e Publishing models




Go Ahead, Change the World

e Tweak established models
e Grow communities

 Change perspectives
e everyone is a curator
e knowledge should be open




Go Ahead, Change the World

e Tweak established models
e Grow communities
* Change perspectives

 New attribution systems
 redefine "publication”
e redefine "productive”




Go Ahead, Change the World

e Tweak established models
e Grow communities
 Change perspectives
 New attribution systems

 New analysis pipelines

e connect with other community-
curated resources
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Professional Open Source

e Subversion source repository
e License!
e Development web site
* Bug tracker
Mailing lists
Development and Release plans

Modular (plugins, OSGi)




The New Agilent

.

Academic
Government
Research

Chemical & J e

- e -
Genomics for

Molecular
Analysis

CORE TECHNOLOGY PLATFORMS

Gas chromatography | Liquid Chromatography | Mass spectrometry | Spectroscopy | NMR Spectroscopy | Automation |
Software | Chemistries | Immunohistochemistry | FISH probes | Microarrays | Target enrichment | Bioreagents | Services

-1+~ Agilent Technologies 261113
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Key Academic Innovation Partners

Technical U of Denmark

=

Tohoku U, Japan

SoutheastU, China '

BETS
Ny,

/

U of Pretoria, S. Africa
-

Chemical Analysis - .
- ITU ] MonashU

-1+~ Agilent Technologies 261113
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http://mww.agilent.com/univ_relation/TLP/index.shtml
Thought Leader Awards

Promote fundamental advances in life science
through contribution to research of thought
leaders

* Align societal trends, academic research and
rapidly advancing Agilent measurement platforms:

» Candidates selected based on scientific
leadership, productivity, project significance
(invitational program)

» High-level executive sponsorship and active support
throughout Agilent enable breakthrough research
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Early Career Professor Award
Establish strong collaborative
relationships with highly promising
early career professors

2013 focus:
Contributions to cancer diagnostics
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Agilent Integrated Biology Workflows

LC/MS MassHunter.QuaI}Quant
GC/MS ChemStation AMDIS

Microarrays Feature Extraction GeneSpring Platform Biological
/ Pathways
—> —

Alignment to Reference Genome

NGS

Agilent Technologies




YX7R

GeneSpring

Agilent’s Platform for Multi-Omics Data
Analysis

Agilent Technologies




GeneSpring modules

GX (Gene Expression)

MRNA, miRNA, Exon arrays
GWAS, CNV via SNP arrays

NGS (Next-Gen
Sequencing)

SureSelect Target Enrichment
Whole Genome Sequencing

MPP (Mass Profiler Pro)

Proteomics
Metabolomics

PA (Pathway Analysis)

Agilent Technologies



GeneSpring modules

GX

GX (Gene Expression)
MRNA

microRNA

QPCR

Alternative Splicing

GWAS & CNV via SNP arrays
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GeneSpring modules

NGS

SureSelect Target Enrichment
Whole Genome Sequencing

DNA-Seq NGS (Next-Gen
Sequencing)

RNA_Seq SureSelect Target Enrichment

MethyI-Seq Whole Genome Sequencing

ChiIP-Seq

small RNA-Seq

NGS Analysis Workflow:

Align data

Load BAM/SAM into GS NGS

Measure Gene Expression, Find variants, methyl calls

Biological Contextualization (Integrated Genomics, GO, Pathways)

W

‘7%~ Agilent Technologies




GeneSpring modules

MPP

Import, store, and visualize Agilent
Metabolomics & Proteomics data
(LC/MS, GC/MS)

* Generic file import _
« Statistical analysis MPP (Mass Profiler Pro)
Proteomics

* |ID Browser for compound identification Metabolomics

Agilent Technologies




GeneSpring modules

PA

Multi-Omic Analysis
Canonical Pathways
Network Discovery

- _ : @(“_;)
- e PA (Pathway Analysis)

Agilent Technologies




Pathway Architect - Map and visualize data from one or

two types of —omic data on

pathways
"\ ottt - e e S
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Export compound list from pathways
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Genomics and Metabolomics data overlay
on Twptophan Metabolism WikiPathway
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Genomics and Proteomics data overlay on
Proteasome Degradation WikiPathway
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Analysis with WikiPathways in Pathway
Architect

Import of Select View overlaid

WikiPathways

WikiPathways data on
for analysis WikiPathways

PP~ NGS PR |- o

; . WikiPathways - Analysis (159 pathways)
Tools | Annotations Windows Help WikiPathways - Reactome (0 pathways)
WikiPathways - GenMAPP (0 pathways)

WikiPathways - Other (58 pathways)

Script Editor

R Editor BioCyc (795 pathways)
= BioPAYX (Imported) (0 pathways)
Import Pathways from WikiPathways GPML (Imported) (0 pathways)

E b Hand created {0 pathways)
Import Pathways from wikipathways.org Legacy (0 pathways)
k

TpoTt Pathway From File

Import from Pathway Architect

Agilent Technologies




Examine Data And Export for Next Experiment

- Utilities -
S Examine
/ﬁ Experimental
il Data

ec:§3211 [ |lLegend 3

Export Pathway | ——
Entities J i

I [k, Low]
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—_—
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L-Argining largining i
L-Citrulline [Citrulline ___ Microarray List
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|Pyruvate |Pyruvate I[ i)
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Pathway-Directed Experiment

Creation
Propose new experiments

based on pathway analysis

- Re-examine acquired untargeted Pl esiom metabolie j .. PebL
metabolomics data based on -~ o s x5

pathway analysis

- Design new experiments (metabolite,
protein or genes) based on pathway
results interpretation

e -

Custom microarray or NGS ! eArray
design
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Typical workflow used for identification of a
relevant pathway using GeneSpring

RESEARCH ARTICLE

Gene Expression Changes under Cyclic Mechanical Stretching in Rat Retinal
Glial (Maller) Cells

Xin Wang, Jiawen Fan, Meng Zhang, Zhongcui Sun, Gezhi Xu

Published: May 27, 2013 « DOI: 10.1371/journal_pone 0063467

_ o : Curated pathway Network analysis using
Identification of Statistical analysis and analysis using NLP to identify

differential expression filtering Wikipathways interaction of pathways
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|dentification of Candidate Genes
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Step 1) Identification of
differentially expressed
genes via hierarchical

cluster analysis
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Step 2) Volcano plot of showing
significantly differentially expressed

between two conditions
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From Differential Expression to Pathways

(# P aalyst
Pathway Name Genes (n)  Povalue {+Modulstor
Glycerolipid metabolism 3 90001 ':[:J:f;:“'
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Metabolic pathways & 47 Preduct
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Pentose and glucuronate interconversions 1 00401
Hestidine metabalism 1 00418 Expresson
Calciurn signaling pathway 2 00431 Resguiad on
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Step 3) Significantly changed Step 4) The Protein-Protein Interactions
pathways in Mller cells identified analysis was further performed to identify
using pathway analysis in the direct interaction of these genes
GeneSpring products in GeneSpring

Pathway analysis showed significant changes in MAPK signaling at both conditions.
Network analysis shows interaction of MAPK with oth er gene products.
Compare network analysis/extension in Cytoscape.
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Combine further with

= Open Knowledge

e.g. IMIl semantic web project Open PHACTS
Pathway content and extension

= Open Data
e.g. ISAtab based study capturing

in phenotype database (dbNP)
pathway analysis and profiling




OP en PHACTS OPS Framework
‘L Open Pharmacological Space OPS GUI Architecture. Dec 2011
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Data
capturing

Using ISA to
connect to the
rest of world
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Toward interoperable bioscience data
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Abstract

« References = Acknowledgments « Author infermation

Te make full use of research data, the bioscience community needs to adopt technologies and

(=]

- rirt
reward mechanisms that support interoperability and promote the growth of an open 'data - e

s o
commoning' culture. Here we describe the prerequisites for data commoning and present an e
established and growing ecosystem of solutions using the shared ‘Investigation-Study-Assay’ 3 download pdf
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Generic Study Capture Framework

Data input / output
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dbNP Architecture
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