WikiPathways & PathVisio

SBGN 5.5, Wittenberg

Martijn van lersel
Department of Bioinformatics - BiIGCaT
Maastricht University, the Netherlands

hioinformatics



WikiPathways

* Resource for biological pathways
* Free and open source
* Wiki, editable by users

Latest edits
Statistics

Toda
y There are 1268 pathways

Pathways in Cancer (Homo sapiens) by Luigi
“ Maiorana

species:
5 October 2009
. Retinol metabolism (BiGCaT, NuGO) (Homo sapiens)
by Andra Waagmeester

Anopheles gambiae:

Arabidopsis thaliana:

Bos taurus:
- Insulin Signaling (Homo sapiens) by Andra

Waagmeester Caenorhabditis elegans:

Latest discussions Cam_s h”?'ha”'::
Danio reno:
6 October 2009 Drosophila melanogaster:

o Duplicate pathway? (1) by Kristina Hanspers
8 September 2009

Nice pathway, but not categorized (2) by Kristina

Equus caballus:

Gallus gallus:

Homo sapiens:

Pico, Kelder et al., PLoS Biology, 2008

Number of pathways (and unique genes) per

23 (391)
5 (62)

119 (2876)
33 (529)
117 (2910)
105 (2435)
a5 (616)
12 (214)
103 (2151)
150 (3881
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Number of users
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PathVisio

« Pathway editor

— High-throughput data
visualization

— Plugin framework
— Compatible with
Cytoscape
« Target audience:
Biologists

i Signating

0029 | 2.

http://www.pathvisio.org

Van lersel et al., BMC Bioinformatics. 2008 Sep 25;9(1):399.



Uses for Pathways

Organizing
Information
Visualizing Sharing
High-throughput
Data Presentation &
Publication
Statistical Browsmg_
Analysis & Searching

PathVisio WikiPathways



Graphical Notation
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Molecular Interaction Maps
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GPML

e Custom XML format

Backwards
compatible with
GenMAPP

Graphica
presentation and
layout

 Not a standard
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Visualizing High-throughput data
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BridgeDDb for ID mapping
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Van lersel et al., BMC Bioinformatics. Jan 2010:11:1.



Problem: Which mapping service?

Ensembl Biomart
Synergizer
CRONOS

DAVID
AllasServer
MatchMiner

OntoTranslate
or

L ocal database




Easy & Flexible Code

IDMapper mapper = BridgeDb.connect("idmapper-biomart:" +
"http://www.biomart.org/biomart/martservice?" +
"mart=ensembl&dataset=hsapiens gene ensembl");

Xref refl = new Xref ("3643", BioDataSource.ENTREZ GENE);
xref ref2 new Xref ("1004 at", BioDataSource.AFFY),

// get link to online description

féfl.getUrl{];

f/ find all known cross-refer
mapper.mapID (refl);

// find all cross-references in a specific data source
mapper.mapID (refl, BioDataSource.UNIGENE);




Easy & Flexible Code

IDMapper mapper = BridgeDb.connect("idmapper-synergizer:" +
"authority=ncbi&species=Homo sapliens");

Xref refl = new Xref ("3643", BioDataSource.ENTREZ GENE);
Xref ref2 = new Xref ("1084 at", BioDataSource.AFFY);

// get link to online description

féfl.getUrl{];

J/ Tind all known cross-references
mapper.mapID (refl);

f/ find all cross-references in a specific data source
mapper.mapID (refl, BioDataSource.UNIGENE);




Easy & Flexible Code

IDMapper mapper = BridgeDb.connect("idmapper-jdbc:" +
"mysql://localhost/snptuser=bridgedb");

Xref refl = new Xref ("3643", BioDataSource.ENTREZ GENE);
Xref ref2 = new Xref ("1004 at", BioDataSource.AFFY);

// get link to online description

féfl.getUrl{];

J/ Tind all known cross-references
mapper.mapID (refl);

// find all cross-references in a specific data source
mapper.mapID (refl, BioDataSource.UNIGENE);




BridgeDDb for ID mapping

Genes, Proteins and Metabolites
Combine multiple mapping sources
Search idenfier for symbol
ldentifier type guessing

MIRIAM

urn:miriam:entrez:36043



Collaborative Development

Google

i dsedsel 5 03
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* Google Summer of Code
- 1125 student and 175 organizations
- 90 countries represented

- 9 students and 14 mentors working on
GenMAPP, Cytoscape and WikiPathways



wikipathways.org pathvisio.org
bridgedb.org

— Gladstone Institutes — NIH
'VV' « Alexander Pico « Mirit Aladjem
» Kristina Hanspers * Margot Sunshine
« Nathan Salomonis « Augustin Luna
» Bruce Conklin — Pharmgkb
— Oregon State University « Mark Woon
J Pankaj Jaiswal e Rebecca Tang
S M. JUSt_'”hE'Eer_ | — Summer of code ?8%%&%%}
B GCa — aastr.lc t University . J|anj|ong.Gao am
bioinformatics ‘ ghrIS E(\;elo « Adem Bilican
« Susan Coort p—
« Andra Waagmeester - NUG.'O i ’
e Jildau Bouwman * GO
« Thomas Kelder X x

e Suzan Wopereis *x
« Ben van Ommen


http://www.wikipathways.org/
http://www.pathvisio.org/
http://www.bridgedb.org/
http://www.bridgedb.org/

WikiPathways web service

N

Kelder, Pico et al., PLoS ONE, 2009



Avallable services

Find pathways by keywords or entity id

Download pathways as XML or image formats

Access to complete revision history
Download pathway as identifier list:

Entrez Gene

123263
6948
10588
23382
4143
275
1719
643509
10840

UniProt

A4UU12
A4UU13
A9CB79
Q04609
Q04609-2
Q04609-3
Q2VPJO
Q541A4
Q725D2

HMDB

HMDBO00121
HMDBO01846
HMDBO01056
HMDB01396
HMDBO00972
HMDBO01354
HMDBO00696
HMDBO00043
HMDBO01185
HMDBO00939



