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What is Reactome?

Open source and open access pathway database

— Metabolism, signaling, gene expression, DNA replication and repair and other

biological processes in human biology
Expert authored, manually curated and peer-reviewed

— Rigorous curation standards — every reaction traceable to primary literature

— Inferred and manually curated model organism pathways
Extensively cross-referenced to external bioinformatics databases

Provides tools and datasets for browsing, querying, analyzing and visualizing

pathway data




Data model in a nutshell

« Basic “unit’ of Reactome
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Theory - Reactions

* Represents many events and states found in biology.
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Reactions Connect into Pathways
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Where the Data Comes From?

Recruit bench scientists to write modules.

— All molecules are identified explicitly Editor-in-Chief recruits
experts and assigns
curator
— All assertions backed by literature references l
. Curator and expert
 Curator works with author to ensure O T
. module OK 1
consistency and completeness -
Module under- rgggclioerorfs
goes internal review
* Module is checked by peer review and software {OlEreuigror)
module OK l
prior to publication Vodule under- | revisions

goes external review
(second expert)

* Public release of curated data every 3 months moduleOKl

. . Module released
* Regular pathway updates and rolling review on website (curators

and software team)




Table of Contents and Editorial Calendar

| Apoptosis [Homo sapiens]
- Extrinsic Pathway for Apoptosis (DOI)
- Intrinsic Pathway for Apoptosis (DOI)
- Apoptotic execution phase

| Cell Cycle [Homo sapiens]
- Cell Cycle Checkpoints
- Cell Cycle, Mitotic
- Chromosome Maintenance

| Cell-Cell communication [Homo sapiens]

- Cell junction organization (DOI)

- Signal regulatory protein (SIRP) family interactions
(DoN)

- DSCAM interactions

- Nephrin interactions (DOI)

| Circadian Clock [Homo sapiens] (DOI)

- BMAL1:CLOCK/NPAS2 Activates Circadian
Expression

- Circadian Repression of Expression by REV-ERBA
- RORA Activates Circadian Expression
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Evidence Tracking - Inferred Reactions

Direct evidence
PMID:5555 PMID:4444
I I

! !

Human pathway

MID:8976 —» ’ Indirect evidence

rat

v
3
P

Ontario
for Car



Data Expansion — Projecting to Other Species

Human

@ + ATP - @A -P + ADP
Mouse
B>
@ + ATP - @-p + ADP
Drosophila

X Reaction not inferred

No ortholog —
Gy Protein not inferred
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Data Expansion — Projecting to Other Species

Reactome version 40

: : " Ensembl Compara
Dictyostelium discoideum March 2012

Plasmodium falciparum
[Schizosaccharomyces pombe
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Inferred and Manually Curated M/0O Reactome

Home ) ( Analyze, Annotate & Upload )

Switch Species:( Homo sapiens 'y
Sacch’aromyces cerevisiae
Schizosaccharomyces pombe
Canis familiaris

Rallis norvegicus Other Reactomes

Bos taurus

Drosophila melanogaster
Plasmodium falciparum
Homo sapiens

The following Reactomes are known to us. Clicking on the name of any one of these will
take you either to the home page or a description of planned work.

Danio rerio

Dicty_osteliym di;coideum DATABASE DESCRIPTION

Arabidopsis thaliana NAME

Taeniopygia guttata Arabidopsis A curated knowledgebase of plant biological pathways (John Innes
Mycobacterium tuberculosis Reactome Centre). Contains many plant pathways curate o

Gallus gallus team, plus plant pathways imported from AraC m H @ r G m @
Xenopus tropicalis ~

Caenomabditis e|egans ib FIyReactome The aim of FIyReactome, based in the Depan‘" Home About Content Documentation Tools Download Contact Us
Oryza sativa A University of Cambridge, is to develop a curate
Escherichia coli Y Drosophila melanogaster pathways and reacti ( Search |
. ) This is the home page of the Microme pathway browser and related tools, which provide an interface to
Gallus The aim of GallusReactome, based at the Uniy| the Microme of i and together with links tofrom our genome
Reactome the NYU SCh00| Of Medicine. isto develop acu i : browser to access the genes ‘calalysts of ‘ This interface and the unqerlymg
. ) are ped as an and of the open source Reactome software, with both
Gallus gallus pathways and reactions in collab data and software freely distributed without restriction.

Expression;Analysls The Microme is with data by direct import from external sources and by

If you would prefer to use our old automatic inference from these seed data onto additional genomes; data is subject to quality assurance,
website, click here. i.e. for chemical balance, consistency of cross-references, and ultimately, for their ability to define a viable
Microme The Microme project will assemble and develoj model ically and their i with i idk and revised y as

infrastructure, together with a projection and cu Download Look atthe manual or watch the tutorial on this page to learn how to use this interface. Alternatively, go the
atgenerating complete pathway assemblies frq | The following links allow you to download section of this site to access the content of Microme exported in various formats.

annotations, on to whole-cell metabolic modelg | devnioad Microme data in various

Reactome project.

formats: Release Stats Tutorial
o BioPax
e SBML The first release of Microme contains the
« Other formats metabolic network for 1 reference species
(Escherichia coli str. K-12 substr. MG1655) and
Try this its projection onto 23 other bacterial species.
Have you got a set of genes or Overall, the Microme schema stores 1386 small
proteins, where you would like to molecules, 17368 polypeptides, 7910 protein
the context 29660 reactions, and 5723
better? With Microme, you can find | pathways... [more] 0:00/5:28 @
outwhich of your genes or
proteins are overrepresented in
which pathways.
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Focus on disease areas

Iaim Help ‘

+§ Apoptosis

+}-%, METICell Cycle

+§ MEMCell-Cell communication
+; WEESEICircadian Clock
+'5i-’- METWDevelopmental Biology

_g MEMDisease

+}- 3%, NEREERHIV Infection

+§ Influenza Infection

+§ EASignaling by EGFR in Cancer
+%, Amyloids

+é§’. Botulinum neurotoxicity

+-%, WENEADIabetes pathways

+-~§ DNA Repair

+§ DNA Replication

+:§; VELESEIGene Expression
+§’. Hemostasis

+@ VEXSEImmune System
+@ EmMeiosis

+§ Membrane Trafficking
+@ VEESEIMetabolism
+,‘_‘§; VA ERMetabolism of proteins
+.§§ Muscle contraction

+.¥ Neuronal System

+@ Regulatory RNA pathways
+§ [EMSignal Transduction

Infectious Proteins: An infection introduces
new proteins into the cell

Cancer mutants: Precisely annotate protein
sequence changes

Gain/loss of function: Show how cancer
mutations affect protein function
Anti-cancer therapeutics: Visualize mode of
action of anti-cancer drugs

Pathology: List different cancer types in
which a mutant protein has been identified



Link-outs from Reactome

Gene Ontology - Molecular Function, Cellular Component,
Biological process

Small molecules - KEGG Compound, ChEBI, PubChem
Compound

Proteins - UniProt

Genes and Genomes - Ensembl, Entrez Gene, dbSNP , KEGG
Gene, RefSeq, HapMap, UCSC

Disease - COSMIC, Disease Ontology
Literature evidence - PubMed
Structural Biology - PDB, DockBlaster

Toxicology - Comparative Toxicogenomics Database
Other - BioGPS



Data Warehouses integration and other exports

= : e — | G e
S NCBI }BloSystems Search

-

Databases Tools EBI Groups ining Industry About Us Help

Search | Biosystems + | for

[ Limits | Preview/index | History | Clipboard | Details |

Search for egfr signaling in Reactome

UID:bsid 106337 Related BioSystems, Literature, Sequences, Small Molecules, Other Links @ Goto other results for this search in: All the EBI - Reactions & Pathways
Signaling by EGFR
Type : organism-specific biosystem

Description : The epidermal growth factor receptor (EGFR) is one member of the ErbB family of transmembrane glycoprotein tyrosine 4 results found in Reactome

receptor kinases (RTK). Binding of EGFR to its ligands leads to autophosphorylation of tyrosine residues on the receptor and subsequent

activation of signal transduction pathways that are involved in regulating cellular proliferation, differentiation, and survival. Ligand binding REACT 94173

with EGFR results in receptor homo- or heterodimerization at the cell surface. Trans-autophosphorylation of the EGFR tyrosine kinase Signaling by EGFR

domains occurs and the phosphorylated tyrosine kinase residues serve as more The epidermal growth factor receptor (EGFR) is one member of the ErbB family of transmembrane glycoprotein
Organism: Homo sapiens tyrosine receptor kinases (RTK). Binding of EGFR to its ligands leads to autophosphorylation of tyrosine

Source : REACTOME [REACT_9417] residues on the receptor and subsequent activation of signal transduction pathways that are involved in

regulating cellular proliferation, differentiation, and survival. Ligand binding with EGFR results in receptor
homo- or heterodimerization at the cell surface. Trans-autophosphorylation of the EGFR tyrosine kinase
domains occurs and the phosphorylated tyrosine kinase residues serve as binding sites for the recruitment of

Diagram not available @

[ Genes || Proteins || Small Molecules || Related BioSystems || Gitations s!gnal transduogrs and activators of intracellular substrates, such as Ras, which then stimulate an intracellular
: E signal transduction cascade.
[E] View or save all or selected records in Entrez Gene | || Clear Selections @ References: » UniProtKB » GO » ChEBI ) Taxonomy
[F] GeneID Gene Symbol ~ External ID Name
[ 8874 ARHGEF7 144164 Rho guanine nucleotide exchange factor (GEF) 7
B 173 AP2M1 49286 adaptor-related protein complex 2, mu 1 subunit
1 30011 SH3KBP1 101547 SH3-domain kinase binding protein 1 PO-I-hWO y Search and visualize public biological pathway information. Single point of access. [more...]
[] 10254 STAM2 182922 signal transducing adaptor molecule (SH3 domain and ITAM motif) 2 C ommons
[ 7314 uBB 104245 ubiquitin B
[ 6233 RPS27A 104245 ribosomal protein S27a Data Sources | Download | FAQ | Web Service
[E]| 728590 RPS27AP11 104245 ribosomal protein S27a pseudogene 11
Send us your feedback. Sign up for Pathway Commons announcements. B RSS Feed
[£]| 732088 104245
[ 7316 UBC 104245 ubiquitin G T Using Pathway Commons:
| 7311 UBAS2 104245 ubiquitin A-52 residue ribosomal protein fusion product 1 Biologists: Browse and search pathways across multiple valuable
Find Pathways public pathway databases.
14 4 | Page 1of6| b P | & Displaying Genes 1- 10 of 59 Computational biologists: Download an integrated set of pathways

in BioPAX format for global analysis.

For example, if you enter: BRCA1, you will get back the list of pathways containing the keyword
"BRCAL", and the list of pathways that contain the BRCAL gene. Software developers: Build software on top of Pathway Commons
using our web service APL. Download and install the cPath software to

create a local mirror.
e r a a xp o r s Current filter settings: All Organisms, All Data Sources. Set filters.

Current Data Sources:

Pathway Commons currently contains the following data sources

. What's New: (batch download):
° G O t I P t O t I e nNewt September 7, 2010:
ene nto ogy, rotein nto Ogy o BIoGRID data set (July 31, 2010 Version 30.0.67). ' =
o HPRD data set (April 13, 2010 Version 9). IOGR D f\;,‘ e m"m"z‘ﬁaﬁ'&.’&
o HumanCyc data set (June 16, 2010 Version 14.1).
° H a’P M ap an d U CSC G e n o m e Browse rs o IntAct data set (August 8, 2010 Version 3.1, r14760).
o MINT data set (July 28, 2010). ) HUMANCYC G&& IntAs
o NCI/Nature Pathway Interaction Database (August 10, 2010). e Sacny
° G S EA o Reactome data set (June 18, 2010 Version 33).
o October 15, 2009:
o Improved search functionality. MINT Reac{ome
[ ]

WikiPathways, Wormbase
P OICR

e, — REACTOME



Reactome Home Page

Home About Content
» Search examples...
Browse Pathways

Compare Species

Map IDs to Pathways |
Analyse Expression Data |

If you would prefer to use our old
website, click here.

www.reactome.org
Download

The following links allow you to
download Reactome data in
various formats:

e BioPax

e SBML

e Textbook

o Other formats

Try this

Have you got a set of genes or
proteins, where you would like to
understand the biological context
better? With Reactome, you can
find out which of your genes or
proteins are overrepresented in
which pathways.

Ty it outt |

i L Sy
BS<

Documentation Tools Download Contact Us Outreach

About Reactome Featured pathway: Signaling by EGFR

REACTOME is an open-source, open access,
manually curated and peer-reviewed pathway
database. Pathway annotations are authored by expert
biologists, in collaboration with Reactome editorial staff
and cross-referenced to many Dbioinformatics
databases. These include NCEI Entrez Gene, Ensembl
and UniProt databases, the UCSC and HapMap
Genome Browsers, the KEGG Compound and ChEBI
small molecule databases, PubMed, and Gene

Ontology. ... [more]

Cell Survival and Grows

Click image to see pathway

News and Notes

o Mar 22, 2012: Version 40 Released

The pathway Extracellular matrix organization is new and includes Activation ... [more]

« Mar 16, 2012: Reactome will be participating in Google Summer of Code 2012

The Genome Informatics group, organizing the joint efforts of Galaxy, GBrowse, ... [more]

« Feb 14,2012: Reactome RESTful API (beta) released.

Reactome has a new RESTful ... [more]

e Feb 06, 2012: Google Summer of Code 2012 Announced

Google Summer of Code 2012 was officially announced on February 4th, 2012. The Google Summer of Code is
a mentoring scheme in which software developers from across the open source community pass on their
knowledge to the next generation of coding enthusiasts. The Genome Informatics Group, organizing the joint
efforts of Wormbase, Reactome, and GMOD will apply to participate in this year's GSoC program. ... [more]

« Jan 09, 2012: Psimex: Network and Pathways Bioinformatics for Biologists: 16-18 May 2012 @ EBI
Title: Network and Pathways Bioinformatics for Biologists

Date: 16 18 May 2012

Venue: EBI, Wellcome Trust Genome Campus, Hinxton Course Overview Is it right for me? ... [more]

To see older news, click here.
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ReactomeWiki

—
REACTOME

Home Wiki Home Users

@) e emeLeni

e ——
v User Guide: http://www.reactome.org/userguide/Usersguide.html

I ) £

Welcome to the Reactome wiki

, @

Authors Curation Reactomes Outreach Software Request Wiki Account Wiki Help

Monday, 2 April 2012

Reactome is an online bicinformatics database of human biology described in
molecular terms. It is an on-line encyclopedia of core human pathways - DNA
replication, transcription, translation, the cell cycle, metabolism, and signaling
cascades - and can be browsed to retrieve up-to-date information about a topic of
interest, e.g., the molecular details of the signaling cascade set off when the hormone
insulin binds to its cell-surface receptor, or used as an analytical tool for the
interpretation of large datasets like those generated by DNA microarray analysis. The
information in Reactome is provided by expert biologists and gathered from the
published research literature. Each module is peer-reviewed before it is publicly
released on the Reactome website &, and is periodically updated.

This wiki is part of our online documentation and curation resources. Use the
navigation bar above to access our user guides and documentation.We also ask that
you help us keep our documentation as clear, up-to-date, and useful as possible. You
are welcome, in fact, invited to refine our documentation. Please read through the
highlighted section below and consider filling out the form to become a registered
Reactome wiki user.

Reactome @ is updated on a quarterly schedule, with each release we will review
changes that have occurred in our User's Guide and package these changes into the
release version of the guide.

If you have any questions, comments, or suggestions, please contact us at
help@reactome.org &1

Contribute

ReactomeWiki is an open resouce availble to all. There are lots of ways you can help
improve ReactomeWiki:

> Add your knowledge to existing pages

» Add new pages about topics you're interested in

> Add links

B b



Basic Search

[T

» Search examples...

Browse Pathways

Map IDs to Pathways

Search for: TPH in Homo sapiens v Go! |
Analyse Expression Data

Compare Species I

All 6 results

¥ Pathways (2) # Reactions (2) # Proteins (1) # Others (1)

[E Protein: UniProt:P60174 TPI1 (Homo sapiens)
Last changed: 2010-04-23 01:23:29

*# Pathway: Gluconeogenesis (Homo sapiens)

The reactions of gluconeogenesis convert mitochondrial pyruvate to cytosolic glucose 6-phosphate which in turn can be hydrolyzed to glucose and exported from the cell. Gluconeogenesis is confined to cells
of the liver and kidney and enables glucose synthesis from molecules such as lactate and alanine and other amino acids when exogenous glucose is not available. The process of gluconeogenesis as diagra
Last changed: 2010-04-16 06:02:43

“ Pathway: Glycolysis (Homo sapiens)

The reactions of glycolysis convert glucose 6-phosphate to pyruvate. The entire process is cytosolic. Glucose 6-phosphate is reversibly isomerized to form fructose 6-phosphate. Phosphofructokinase 1
catalyzes the physiologically irreversible phosphorylation of fructose 6-phosphate to form fructose 1,6-bisphosphate. In six reversible reactions, fructose 1,6-bisphosphate is converted to two molecules of
Last changed: 2010-04-16 06:02:43

¥ Reaction: dihydroxyacetone phosphate <=> D-glyceraldehyde 3-phosphate (Homo sapiens)

Cytosolic triose phosphate isomerase catalyzes the freely reversible interconversion of dihydroxyacetone phosphate and glyceraldehyde 3-phosphate (Lu et al. 1984). The active form of the enzyme is a
homodimer (Kinoshita et al. 2005)

Lastchanged: 2010-04-16 06:02:43

¥ Reaction: D-glyceraldehyde 3-phosphate <=> dihydroxyacetone phosphate (Homo sapiens)
The reversible conversion of glyceraldehyde-3-phosphate to dihydroxyacetone phosphate is catalyzed by cytosolic triose phosphate isomerase (Watanabe etal. 1996; Lu et al. 1984)
Last changed: 2010-04-16 06:02:43

2 Complex: triosephosphate isomerase dimer [cytosol] (Homo sapiens)
triosephosphate isomerase dimer
Lastchanged: 2009-12-16 23:26:50
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Divide reaction space into ~160 canonical pathways

—.%. DNA Replication
. [#}-%, Mitotic M-M/G1 phases
+1-%, Synthesis of DNA

+¢ IEINEIGene Expression
+& Hemostasis

+1-%, HIV Infection

+¢ TEEINER)immune System
+& Influenza Infection

+¢ Integration of energy metabolism
+@ Integrin cell surface interactions
+@ Interactions of the immunoglobulin st
+& Melotic Recombination

+$ Membrane Trafficking

+- %, IZTEEIMetabolism of amino acids
+¢ Metabolism of carbohydrates

+¢ IETMetabolism of hormones

+@ Metabolism of lipids and lipoproteins
+.¥ Metabolism of nitric oxide

+.¥ Metabolism of nucleotides

+.¥ Metabolism of porphyrins

+.¥ Metabolism of proteins

+}-%%, IERINEIMetabolism of RNA

ntario Insttute
for Cancer Research

Each represented by an SBGN-like diagram
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Browsing EGFR Signaling Pathway

witch Species:| Homo sapiens a o

Help 1

08 (>
~.%, Signaling by EGFR in Cancer /d$

T

ECF. EGF: /\
—{ZH:‘, »| EGFR
clule W

+-%, Signaling by EGFR
- %, Signaling by constitutively active EGFR

-7 Binding of ligand-responsive EGFR mutants to chaperoning

-7 Binding of EGF to ligand-responsive EGFR mutants o E e E G An R e e . ,

%3 EGF-induced dimerization of ligand-responsive EGFR mutar EGFR mutants: EGFR mutants:HSP90: |—{2|—@— —»[EGF:Ligand-responsive
HSP90:CDC37 CDC37 EGFR mutants dimer }- -\

-3 Spontaneous dimerization of ligand-responsive EGFR mutai Ligand-responsive
-3 Trans-autophosphorylation of activated ligand-responsive E || EGFR mutants ;{ Ligand-responsive ]_ .
-3 EGFRvIIl mutant binds chaperone proteins HSP90 and CDC ﬂ EGFR mutants dimer
EGFRMIl mutant [ ]
L]

-4 Ligand-independent dimerization of EGFRvIIl mutant EGFRVIIl mutant: EGFRVIl mutant
-3 Trans-autophosphorylation of EGFRvIIl mutant dimers HSP90:CDC37 dimer

-3 Binding of GRB2:SOS1 complex to phosphorylated EGFR m
-3 SOS-mediated nucleotide exchange of RAS (mediated by G
-3 Binding of SHC1 to p-EGFR mutants

-3 Phosphorylation of SHC1 by p-EGFR mutants

-1 Phosphorylated SHC1 in complex with p-EGFR mutants recr
-3 SOS-mediated nucleotide exchange of RAS (mediated by G

i

Signaling by constitutively active EGFR

|Stasisidentner M ReicT 15522
Authored - Onciaci, M, 20111104

Greulich, H, 2011-11-15

Savas, S,2011-11-15
Signaling by EGFR is frequently activated in cancer through either genomic amplification of the EGFR locus, resulting in over-expression of the wild-type protein, or through activating mutations in the coding sequence of the EGFR gene,
resulting in expression of a constitutively active mutant protein.

Epidermal growth factor receptor kinase domain mutants are presentin ~16% of non-small-cell lung cancers (NSCLCs), but are also found in other cancer types, such as breast cancer, colorectal cancer, ovarian cancer and thyroid cancer.
EGFR kinase domain mutants harbor activating mutations in exons 18-21 which code for the kinase domain (amino acids 712-979) . Small deletions, insertions or substitutions of amino acids within the kinase domain lock EGFR in its active
conformation in which the enzyme can dimerize and undergo autophosphorylation spontaneously, without ligand binding (although ligand binding ability is preserved), and activate downstream signaling pathways that promote cell survival
(Greulich et al. 2005, Zhang et al. 2006, Yun et al. 2007, Red Brewer et al. 2009).
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Molecular Interaction Overlay - Small Molecule-

protein Interactions

\ Compound Report Card
(-_ “_’
’;}‘ Q_;L C A SHPZ GR Summary
t:l::ﬂ"C},i'f,:tT. L= E—{;‘ Cormpound ID | CHEMBLE10470
A » -
Compound Name | 3-(5-(((S)-1-acetylindolin-2-yymethosxy)-3-ftert- Q)X
butylsulfinyl)-1-(4-chlorobenzyl)-1H-indol-2-y1)-2,2- o X
dimethylpropanaic acid °mj“..
Synonyms ko-
Approved Drug | No CHEMBLE10470
Clinical Trials
Number of clinical trials registered at clinicaltrials. gov 0
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Pathway Analysis - ID Mapping & Overrepresentation

Pathway Assignment

For each of your identifiers, this table provides the pathways in which it takes part. Note that the column sort operation will be very slow if you have
more than 1000 identifiers, and no "busy" cursor will appear to let you know that sorting is in progress.

NVARNING: if you navigate away from this page, you will lose the displayed data. Use the download facility to secure it.

Select formatto download this table:| Microsoft Xcel 1+]( Download )
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Species Comparison

Species Comparison

This tool allows you to compare pathways between human and any of the other species inferred from Reactome by orthology. More...

WARNING: if you navigate away from this page, you will lose the displayed data. Use the download facility to secure it
T T——— { Bownload )
Select format to download this table: Microsoft Xcel ﬂ {_Download )
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Expression Analysis
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\3,? A RESTful API (beta) is available too to access the Reactome data. For details about this API, please see this document: Reactome RESTful API

Reactome data is open access and open source

The whole content of the Reactome can be downloaded as:

e MySQL database dump (To use skypainter you also need this database)

Human protein-protein interaction pairs in tab-delimited format.

Full list of protein-protein interactions, including non-human species.
Human protein-protein interaction pairs in PSI-MITAB format.
Uniprot to pathways plus stable id mappings

Several narrower datasets and download formats are also available:
Uniprot to pathways mappings
Curated and inferred Uniprot to pathways mappings

Human reactions in SBML (level 2, version 3) format.
Events in the BioPAX level 3 format
Human pathway diagrams: PDF, or PNG

Gene association file (GO annotation in Reactome)
Events in the BioPAX level 2 format
Reactome Pathways Gene Set
Protégé 2.0 ontology for Reactome data model: pins file, pont file, pprj file
The complete Reactome textbook of biological pathways and processes can be downloaded in:
o PDF format (ZIP archive).
o RTF format (ZIP archive, splitinto files on a per-chapter basis).
The Reactome website can be installed locally:
e Instructions for local installation of Reactome database and website.
o Download Reactome website contents and perl code (requires additional n.

Two Java tools are available for Reactome data entry. The Author tool is designed forbiologists to input data into Reactome, while the Curator
tool is meant for use by curators to annotate biological pathways based on the Reactome schema. N.B. these tools will only wor with a database
using our internal database format, the database available from this web page will not work with them. Click on the help link at the top of this
page to request a copy of our internal database.

e Curator Tool (version 3.1, build 66, January 24, 2012)

e Author Tool Version 4.0 in Java Web Start

e Author Tool Version 4.0 in Java Applet

e Author Tool (version 2.1, build 25, for some old projects)

A list of functional interactionos (Fls) can be downloaded in three formats. For details®bout Fls, please see Wu G, Feng X, Stein L.

o MySQL database dump
e Tab delimited text files
e PSI-MITAB format

A SOAP based Web Services APl is available to access the Reactome data. For details about this API, please follow the following links:

e Simple Description for the Reactome Web Services API
« Training Materials for the Reactome Web Services API
o Reactome SOAP WS User's Guide in PDF (1M)
o Reactome SOAP WS Tutorial in Power Point Slides (2M)
o Reactome SOAP WS Tutorial in Flash Movie (640 x 480) (11M)
o Reactome SOAP WS Tutorial in Flash Movie (800 x 600) (12M)
XML Schema for the data model
o WSDL file for the Reactome Web Servies API




Programmatic Access

* Application programming interfaces (API) are important to connect and
automate data exchange between local programs and databases.

BioMart API

*  MySQL/Perl API

*  MySQL/Java API

«  SOAP/WSDL

* RESTful API (beta)



Continuing Priorities.......

* Expand curated pathway content

Model organism

Disease, e.g. cancer, cardiovascular, infectious, etc.

—  Work with the community for improved ontology/link out support

* GO, PRO, MGI, RGD, DO, etc.

* Develop new visualization and analysis tools

HMTLS canvas based pathway browser

Bioconductor and Galaxy pipelines for Pathway analysis
Pathway tracks for Genome Browsers

Mobile-friendly Reactome

Reactome in the Cloud



Summary

* Pathway databases are an integral part of the scientific community.

* Reactome is a highly reliable, human-curated database of biological pathways

and reactions.

* Deployed a user-friendly web site and tools that promotes integrated research

on pathways and networks.

Data visualization
Data analysis
Data expansion
Data integration
Data standards

Data exports

* Develop and distribute open software and standard operating procedures for

the management of pathway information.
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