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Topics

* How to...

— Find and filter pathway information
— Download pathway information

— Use it in your research

— Integrate it with other resources



Topics

Pathway information and curation
WikiPathways design & tools

Web service

Real life examples



Pathway information and
curation



Biological pathways

* Organize our knowledge about biology

e Using graphics:
— Intuitive representation of complex systems
— Facilitates communication and discussion
— Visualization of experimental data
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How pathway information is used
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Challenges of curating pathways

* Not just an image DataNodes

View all 21 DataNodes

— Relations

Name [+ Type [ Database reference [+

— A NN Ot at | ons Dehydroascorbate| Metabolite | 10280 (PubChem)

L-DOPA Metabolite 6047 (PubChem)

— the r‘at u re refe re N Ces Adrenaline Metabolite |3816 (PubChem)

Th GeneProduct | 25083 (Entrez Gene)
GeneFProduct | 24616 (Entrez Gene)

11,12, 14, 16

Phenylalanine L-tyrosine

tetrahydropbio B | b| "jg ra ph}"

1. Hazra A, Wu K, Kraft P, Fuchs CS, Giovannucci EL, and Hunter D|. Twenty-four non-
metabolic pathway and nisk of colorectal adenoma in the Nurses' Health Study. C:
doi:10.1093/carcinf/bgmoe2 pmid:17389618, PubMed HubMed



Challenges of wikifying pathways

 Most wiki engines are designed for textual
information

* Our pathways are stored as XML and rendered
using Java libraries



WikiPathways design
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pathway tools
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WikiPathways data model

* Pathway identifiers

— Unique & stable
— WP1, WP43, WP1373

* Curation tags provide quality annotations

Featured pathway
This pathway will be included in the WikiP athways featured pathways collection.

This is a tutorial pathway.

Comment: This pathway should not be counted in the stats nor downloaded in batch

Tuterial pathways will be removed periodically by the WikiP athways administrators.

e All other information is stored in GPML



Working with the GPML format

' encoding="UTF-8"7>
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Working with the GPML format

« XML format, platform independent
e PathVisio Java library

org.pathvisio.model

Pathway A GPML pathway

- readFrom/writeToXml Read/write GPML

- writeToSvg Convert to image

- getDataObjects Get the pathway elements

- add/remove Add/remove elements
PathwayElement An element on the pathway
- getObjectType DataNode, Line, Shape

- get/setTextLabel Get or set GPML properties

org.pathvisio.view Render the pathway in your own application!



Working with annotations

e DataNodes are annotated with an Xref

‘DataSource o Ensembl  EntrezGene

Identifier ENSG00000139618 675 8422

 Which DataSource to use is up to the user

Pathway 1 P Pathway 2

ENSG00000139618 675



Working with annotations

* WikiPathways provides functions where the
identifiers have been mapped for you

e Use BridgeDB library for solving your own
mapping problems

http://www.bridgedb.org
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WikiPathways
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Web service




SOAP

Simple Object Access Protocol
How your code ‘talks’ to WikiPathways

XML-based
Platform independent
Language independent



<soapenv:Envelope
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"

<soapenv:Header/>
<sopapenv:Body=
<xsd:listOrganisms/= <soapenv:Envelope
</soapenv:Body= xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/">
</soapenv: Envelope= <soapenv:Header/=
<soapenv:Body=>
<nsl:listOrganismsResponse

=<nsl:organisms>Anopheles gambiae</nsl:organisms=
=nsl:organisms=Arabidopsis thaliana</nsl:organisms=
Request =<nsl:organisms=Bos taurus</nsl:organisms:=
=nsl:organisms=Bacillus subtilis</nsl:organisms=
<nsl:organisms=>Caenorhabditis elegans</nsl:organisms:=
=<nsl:organisms=Canis familiaris</nsl:organisms=
<nsl:organisms=Danio rerio</nsl:organisms=
=<nsl:organisms=Drosophila melanogaster</nsl:organisms=
=<nsl:organisms=Escherichia coli</nsl:organisms=
=nsl:organisms=Equus caballus</nsl:organisms=
<nsl:organisms=>Gallus gallus</nsl:organisms=
<nsl:organisms=Homo sapiens</nsl:organisms=
Response fnsl:m:gau:ﬂrrzﬁrdus muscul_k_mi;’nsl:grgawi;rrs:; _ _
<nsl:organisms=Mycobacterium tuberculosis</nsl:organisms=
=<nsl:organisms=0ryza sativa</nsl:organisms=
=nsl:organisms=Pan troglodytes</nsl:organisms=
<nsl:organisms=Rattus norvegicus</nsl:organisms=
<nsl:organisms=Saccharomyces cerevisiae</nsl:organisms=
<nsl:organisms=Sus scrofa</nsl:organisms=
<nsl:organisms=Xenopus tropicalis</nsl:organisms=
<nsl:organisms=Zea mays</nsl:organisms=
</nsl:list0OrganismsResponse=
</soapenv:Body=>
</soapenv:Envelope>




WSDL

 Web Services Description Language
e Defines:
* Function signatures

 Data structures

* Automatic client method/class generation



File Tools Desktop Help

d Search

Request 1

--%ﬂ'ﬁg;thways = @ 0O 0 i @ |http://www.wikipathways.org/wpif

= I WikiPathwaysSOAPBinding =soapeny Envelope xmlns:soapenv="http:/sschemas.xmlso

_ =szoapeny : Header /=
createPathway =soapeny: Body=

findinteractions =xsd: findPathwaysByText=

findPathwaysBylLiterature =xsdiguery=Your query here=/xsd:iguery=
findPathwaysByText ~=:f:-:5|:|:flndPathwa}rSB}rTE}:t}

o =fsoapeny : Body=

ae Request 1 =fsoapenv:Envelope=

findPathwaysByXref
getColoredPathway |
getCurationTagHistory
getCurationTags
getCurationTagsByName
getPathway

¢ Request 1
getPathwayhs
getPathwayHistory

| Mavigator |

..
..

Y A T T




REST

Representational State Transfer

URL based, HTTP requests
Not bound to XML

Platform independent
Language independent



http://www.wikipathways.org/wpi/webservice/webservice.php/listOrganisms

X =0
[ http://www.wikipathwa...

= C (D www.wikipathways.org/wpi/webservice/webservice.php, &% ﬂ w ™ e Il > N

Toggle

<nsl:listOrganismsResponse
<nsl:organisms>Anopheles gambiae</nsl:crganisms:
<nsl:ocrganisms>Arabidopsis thaliana</nsl:crganisms:
<nsl:organisms>Bos taurus</nsl:crganisms:
<nsl:organisms>Bacillus subtilis</nsl:crganisms:
<nsl:organisms>Caencrhabditis elegans</nsl:organisms:
<nsl:organisms>Canis familiaris</nsl:ocrganisms:
<nsl:ocrganisms>Daniec reric</nsl:ocrganisms:
<nsl:organisms>Drosophila melancgaster</nsl:organisms:
<nsl:organisms>Escherichia eceli</nsl:ocrganisms:>
<nsl:organisms>Equus caballus</nsl:ocrganisms:>
<nsl:organisms>Gallus gallus</nsl:ocrganisms:
<nsl:ocrganisms>Homo sapiens</nsl:organisms:
<nsl:organisms>Mus musculus</nsl:organisms:>
<nsl:organisms>Mycobacterium tuberculesis</nsl:erganisms:>
<nsl:organisms>0Oryza sativa</nsl:organisms>
<nsl:organisms>Pan trogleodytes</nsl:organisms:
<nsl:organisms>Rattus norvegicus<,/nsl:ocrganisms:
<nsl:organisms>Saccharomyces cerevisiae</nsl:organisms:
<nsl:ocrganisms>Sus scrofa</nsl:ocrganisms>
<nsl:organisms>Xenopus tropicalis</nsl:organisms:
<nsl:organisms>Zea mays</nsl:erganisms>

</nsl:listOrganismsResponse’




Finding pathways

Get all pathways / organisms
INGEIENS
listOrganisms

Pathways with text “apoptosis”
findPathwaysByText

Pathways containing Glucose (CHEBI:17634)
findPathwaysByXref

Pathways citing Lakin et al., Oncogene 1999
findPathwaysBylLiterature



Downloading pathways

Get the pathway title, species, last revision
getPathwaylnfo

Get the GPML
getPathway

Other formats (SVG, PDF, PNG)
getPathwayAs

Mapped identifier list
getXrefList

Color gene boxes
getColoredPathway



Wiki information

e Get the revision history
getPathwayHistory

* Recently changed pathways
getRecentChanges

e Curation tags (e.g. quality annotations)
getCurationTags



Alternatives to the web service

* Download all pathways as GPML or image

£, B D E F ] H I
Pathway Name Organism Last Rev Author
Motch Signaling Patl&nopheles http: ik 20 35627 Thormas Pathways for the People

crig Anopheles htt dik 20100 12 35523 Thomas 38 AGAPOOZD O | search

NS R S R ]

Mon-homologous etsnopheles htt 2010021 29 2 Martijnivar

n

Heme Biosynthesis Anopheles http: ¢ik 20100211225536 Wil =42
heles htt 0100211192204 35234 Khanspers

Anopheles htt vik 2010021115 35223 Thomas
5 htt 11 : 5 MaintBot

oy

navigation

-

= Home

= Help

(W)

5 http: 48 MaintBot
sles http: ik 20091208234359 AaintBot 13 AGAPO03E QSTMI3, | Pathway

[
[

m Create
= Browse
» Wish List

Download
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Java example

* Use the wikipathways-client library

org.pathvisio.wikipathways.WikiPathwaysClient

f/Create a client to the WikiPathways web service
WikiPathwaysClient client = new WikiPathwaysClient(

new URL("http://www.wikipathways.org/wpl /webservice /webservice.php")
);




Find pathways

//Find a pathway by affymetrix prol
¥ref affy = new Xref("201746_at", DataSource.AFFY);
Searching for pathways with Affymetrix probe

System.out.println("

WSSearchResult[] res
for(wsSearchResult r
System.out.println("Found pathway: " + r.getMame() + " (" + r.getSpecies()

Searching for

Found
Found
Found
Found
Found
Found

Found
Ernimd

pathway:
pathway:
pathway:
pathway:
pathway:
pathway:
pathway:

nathro .

ult = client.findPathwaysByxref(affy);
result) 1

-

pathways with Affymetrix probeset X:201746 at

MAPK signaling pathway (Homo sapiens)

Gl to S cell cycle control (Homo sapiens)

Gl to S cell cycle control (Homo sapiens)

Androgen Receptor Signaling Pathway (Homo sapiens)
Delta-Notch Signaling Pathway (Homo sapiens)
Apoptosis (Homo sapiens)

TGF-beta Receptor Signaling Pathway (Homo sapiens)

frall Fwerla Hama comiancd

"+ affy);




Extract pathway information

e org.pathvisio.model.Pathway
* Automatic GPML parsing

//Download a pathway from wWikiPathways
WSPathway wsPathway = client.getPathway("wP274");
System.out.println("Downloaded pathway " + wsPathway.getMame(] +

", revision " + wsPathway.getRevision());
//Create a pathway pbject

Pathway pathway = WikiPathwaysClient.toPathway(wsPathway);

Downloaded pathway B Cell Receptor Signaling Pathway, revision 21255



List genes, proteins and metabolites

.getDataCbjects()) {
//0nly take elements with type DATAMNODE (genes, proteins,
if(pwELm.getObjectTypel) == ObjectType.DATANODE) {
Xref xref = pwElm.getXref();
//Print information to the sc
System.out.println(pwElm.getTextLabel(]);

~ L F 5

System.out.println("\t" + xref.getId() + " (" + xref.getDatabaseMName() + ")");
Syatem.mut.printlni"ht" + pwElm_getDataHgdeTyperﬁﬁ-

L

//Save the pathway locally

pathway.writeToXml (new File(wsPathway.getName() + ".gpml"), true);

Ls

VENEFTOOUC L

Lyn
17896 (Entrez Gene)
GeneProduct

Syk
20963 (Entrez Gene)
GeneProduct

Cd79a
12518 (Entrez Gene)
GeneProduct



Advantages of using Java

* We provide a high-level API
— No need to deal with SOAP/WSDL

 Compatible with PathVisio
— Easier GPML handling

 Compatible with BridgeDb
— Faster and customizable identifier mapping



R Example

e SSOAP
http://www.omegahat.org/SSOAP/

## Install ssoAP from Bioconductor ##
sourcel"http://bioconductor.org/biocLite.R")
biocLitel"SsOAP" )

## Load the SSOAP library ##
Library({ssoar)




1st all organisms on WikiPathways ##

oly = .S0&P(srv,

"li1stOrganisms",

action=I("listOrganisms"), handlers=nNULL)

mndel of the XML reply
y$content, asText=TRLE)

<?xml version="1.0"7>
<spapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"=

<spapenv:
:Body=

<50apenv

Header/=

<nsl:LlistOrganismsResponse xmlns:nsl="http://www.wso2.org/php/xsd"=

<nsl:
<nsl:

=nsl
=nsl
=nsl
=nsl

organisms=Homo sapliens</nsl:organisms=
organisms=Rattus norvegicus</nsl:organisms=

:organisms=Mus musculus</nsl:organisms=
:organisms=Drosophila melanogaster</nsl:organisms=
:organisms=Caenorhabditis elegans</nsl:organisms=
:organisms=5Saccharomyces cerevisiae</nsl:organisms:
<nsl:

organisms=Danio rerio</nsl:organisms:=

</nsl:list0OrganismsResponse=
</soapenv:Body=
</soapenv:Envelope=



Real life examples



Import Network from Database

Import Network From Database P

Data Source |WikiPathways Web Service Client | [ Anout |
Search: |mar:|k | |Hnm0 sapiens v| | Search |
Mame | Qrganism
MAFPK Cascade Homo sapiens
MAFK signaling pathway Homo sapiens
P38 MAPK Signaling Pathway (BioCarta) Homo sapiens
P2x4 Homo sapiens
MLE proteins Homo sapiens
Motch Signaling Pathway Homo sapiens
Hypothetical Metworle for Drug Addiction  Homo sapiens
Id Signaling Pathway Homo sapiens
ErkoE signaling pathway Homo sapiens
Sandbox Pathway Homo sapiens
Cell oycle Homo sapiens
Insulin Signaling Homo sapiens
Toll-like receptor signaling pathway (for ... Homo sapiens
Toll-like receptar signaling pathway Homo sapiens
Fegulation of &ctin Cytoskeleton Homo sapiens
Myometrial Relaxation and Contraction P... Homo sapiens

ytoscape Deskiop (New Session)

E‘F Search: | ‘v|

38 MAPK Signaling Pathway (BioCara)

[ MAP3K1 WTAT ST
MAP3K7 | | MAP3KS
[wancs ]~ o ]
[markapris | = HsB1 |
[ MAPK14 |
[marcis | MAPKAPK2 MAPKAPK2
RP56KAS
Fanel
i Nro
= @
»
U =~ C C » C
cotl
@ @

e Amribute Browser ; Edg

0 to ZOOM Micldle-click + drag to FARN




Automate curation tasks

Propose to clean up test/tutorial pathways

pathway discussion edit history delete protect unwatch pErmissions

test (Mycobacterium tuberculosis)

BETA Thomas Kelder

WIKIPATHWAYS Title: test Contents

Pathways for the People Organism: Mycobacterium tuberculosis —
ide

1 Curation
> Just testing... ;a[g}:scription

3 Ontology
= Home Tags

» Help | A | 4 Bibliography

pathway 5 Categories

search

navigation

This is a tutorial, demo or test pathway. )

Tutorial pathways will be remowved periodically by the WikiPathways administrators. If this is not a tutorial, demo or test pathway, please

edit the pathway. You may remowve this message if you improve the pathway or otherwise object to its deletion for any reason. [:?

0st Edited | AE T TTOE WO, Bownoag ¥

= New Pathways

community

About us

Contact us

How to cite Curation Tags
GenMAPP Portal

BiGCaT Portal

Micronutrient

Portal
n DE\-'E|meE|'|t Tutorial pathways will be removed periedically by the WikiPathways administrators. If this is not a tuterial, deme or test pathway, please

This is a tutorial, demo or test pathway. X

toolbox edit the pathway. You may remove this message if you improve the pathway or ctherwise object to its deletion for any reason. b

= What links here
= Related changes
= Upload file




Automate curation tasks

 List all tutorial pathways
getCurationTagsByName

* Check if they have recently been edited

getPathwayHistory

* |f not, add proposed deletion tag

saveCurationTag

It is proposed that this article be deletedbecause of the following concern:
This tutorial pathways hasn't been edited for a week and can be removed.

If you can address this concern by modifying the pathway, please edit this pathway and do so. You may
remove this message if you improve the pathway or otherwise object to its deletion for any reason. To avoid

confusion, it helps to explain why you object to the deletion on the discussion page for this pathway. See the
deletion policy for more information. The article may be deleted if this message remains in place for five days.
This template was added 2010-11-24 13:18; five days from then is 2010-11-29 13:18.




Enrichment analysis in R

R

e Get all human pathways as mapped gene lists
getXrefList

e Download a GEO dataset
e Perform Parametric Gene Set Enrichment
e ~75 LOC (including comments)

# Load the required libraries
Library(SsoAP) #To use WikiPathways web service

library(GEOquery)  #To download GED experiments
Library(GSEABase)  #Gene Set data structures
Library(PGSEA) #Parametric Gene Set Enrichment




Step 1a: List all human pathways ),

E Create a SOAPServer instance for the web service

srv = SOAPServer("http://www.wikipathways.org/wpl /webservice /wek

# Get a list of all pathways from wikiPathways

reply = .SOAP(
sryv, "listPathways",
action=I("listPathways"), handlers=nULL
)
# Parse the xml document
doc = xmlParsel(reply$content, asText=TRLE)

<NSl:patnways=
<ns2:1d=WP584</ns2:1d=>
<ns2:url=http://www.wikipathways.org/index.php/Pathway:WP584</ns2:url=
<ns2:name=test-cell-graphics</ns2:name=
<ns2:specles=Homo saplens</ns2:specles=
<ns2:revision=26291</ns2:revision=

</nsl:pathways=

<nsl:pathways=
<ns2:1d=WP585</ns2:1d=>
<ns2:url=http://www.wikipathways.org/index.php/Pathway:WP585</ns2:url=
<ns2:name=Interferon type I</ns2:name=
<ns2:species=Homo saplens</ns2:speclies=
<ns2:revision=26377</ns2:revision=

</nsl:pathways=

<nsl:pathways=

oA Bl -



Step 1b: List all human pathways

# Extract the pathway info
pathwayNodes = xmlELementsByTaghame(xmlRoot{doc), "pathways", TRLE)
pathways = lapply(pathwaynNodes, functionin) {
children = xmlchildren(in, addMames= TRLE)
if(xmlvaluelchildrengspecies) == "Homo sapiens') {
p = list()
pl["1d"1] = xmlvalue(childrengid)
pll"name"]] = xmlvalue(childrengname)
pll"species"]] = xmlvaluelchildrengspecies)

pl["url"]1] = xmlvalue(childrengurl)

returnip)
}
else {

return() # Skip non-human pathways
}

H

# Remove NULL entries (non-human pathways)
pathways = pathways[!sapply(pathways, 1s.null)]




Step 2: Create gene sets

# A function that downloads a GeneSet for a pathway
createGs = function(p) {
print(pl["1d"]1)
# Download the gene list (translated to Entrez 1ids)
reply = .S0AP(srv, "getXrefList", pwId = pl["1d"1], code="L",
action=I("getxreflList"), handlers=nULL)
doc = xmlParselreply$content, asText=TRLE)
# Find the xref nodes with an xpath query
resultNodes = xmlElementsByTagMame(xmlRoot(doc), "xrefs", TRLE)
# Extract the gene 1ds
genelds = sapply(resultNodes, xmlValue)
if(length({genelds) = o) { # skip empty Llists
# Create a GeneSet object
geneSet = GeneSetlgenelds, geneldType=EntrezIdentifier(]),
setMame=pastelpl["1d"11, " (", pl["name"1]l, ")", sep="")
!

return{geneset)
}
}

geneSets = lapply(pathways, createGs) #apply the createGs function on all pathways
geneSets = geneSets[!sapply(geneSets, 1s.null)] #Remove empty sets
geneSetCollection = GeneSetCollection(geneSets)



Step 3: Enrichment analysis

# Get an expression set from GEO
gse = getGED("GSE7023", GSEMatrix = TRLUE)
eset = gsel[[1]]

# Reformat the phenotype labels
subtype = gsub("subtype: ", "", phencDataleset)$characteristics chl)
subtype = gsub("\\.", " ", subtype)

# Bun the PGSEA calculation (reference sample 1s 'NO')
pg = PGSEAleset, geneSetCollection, ref = which(subtype == "NO"), p.value=0.005)

# Plot the result matrix
smcPlot(
pg, factor(subtype), scale=c(-15,15), show.grid = TRUE, margins = cl(1, 1, 4, 10},
col = .rwb, r.cex = 0.35




WP351 (Oxidative Stress)

WP434 (Cytoplasmic Ribosomal Pro

WP521 (Cell cycle)

WP450 (Translation Factors)

WP210 (DNA Replication)

WP175 (G1 to S cell cycle control)

WP359 (Eukaryotic Transcription Init

WP433 (Wnt Signaling Pathway)

WP361 (Wnt Signaling Pathway and

WP416 (Fatty Acid Beta Oxidation)

GS




SNPLogic

* Provide biological context for SNPs
* SNPs -> Genes -> Pathways

e Uses functions:
— findPathwayByXref
— getColoredPathway



SNPLogic - Anonymous Public Access - View SNP Lists/Calculate Scores

| Home | 1SNP | Gene | Pathway | Chromosome | Upload | SNP Lists | Score Tables | My Stuff | Help | Logout anonymous |

...... +_ Listinfo
Total 34,158 SNPs in | user_scenario_1 4] Score using_ test ? ''''' Calculate
Filtered SNPs: 34,129  Filterby[ - oFF - %] equal =1 . Sorted by id ASC
Pages <|1|>]|342 Page Size 100 . +Fieldsi |  Go : | Export |

# Del id score cntlogic gene_id symbol function protein
1 673 0 1 pw 7124 TNF nearGene-5

2 688 0 1 pw 3949 LDLR cds-refere... NP_000518
3 868 0 1 pw 7046 TGFBR1 UTR-3

4 902 0 1 pw 7049 TGFBR3 UTR-3

5 958 0 1 pw 5602 MAPK10 UTR-3

B 950 0 1 pw 7049 TGFBR3 UTR-3

7 994 0 1 pw 7046 TGFBR1 UTR-3

8 1183 0 1 pw 25805,7295... BAMBI,LOCTY... nearGene-3...

9 1180 0 1 pw 4090 SMADS UTR-3

10 1201 0 1 pw

11 1202 0 1 pw

12 1287 0 1 pw 4790 NFKB1 intron

13 1352 0 1 pw 8325 FZD8 UTR-3

14 1353 0 1 pw 8325 FZD8 UTR-3

15 1355 0 1 pw 8325 FZD8 UTR-3

16 1580 0 1 pw 7046 TGFBR1 UTR-3

17 1801 0O 1 pw 4790 NFKB1 intron

18 1914 0 1 pw 324 APC intron

19 1949 0 1 pw 4052 LTBP1 intron




SNPLogic - Anonymous Public Access - View SNP Lists on Pathways

| Home | 1SNP | Gene | Pathway | Chromosome | Upload | SNP Lists | Score Tables | My Stuff | Help | Logout anonymous |

Total 34,158 SNPs in | user_scenario_1

ar
.

# Pathway Name WikiPW SNPs in Genes

1 Wnt Signaling Pathway wiki 19191 SNPs map to 60 genes

2 Wnt Signaling Pathway and Pluripotency wiki 19775 SNPs map to 59 genes

3 TGF Beta Signaling Pathway wiki 14940 SNPs map to 51 genes o

4 DNA damage response (only ATM dependent) wiki 7527 SNPs map to 38 genes

5 Wnt Signaling Pathway NetPath wiki 9635 SNPs map to 37 genes
6 TGF-beta Receptor Signaling Pathway wiki 9990 SNPs map to 31 genes L)
T EGFR1 Signaling Pathway wiki 9907 SNPs map to 19 genes
8 MAPK signaling pathway: wiki 8239 SNPs map to 18 genes
9 MicroRNAs in cardiomyocyte hypertrophy wiki 5086 SNPs map to 17 genes Lo
10 Insulin Signaling wiki 8531 SNPs map to 15 genes
11 IL-6 Signaling Pathway wiki 4459 SNPs map to 15 genes

12 Adipogenesis wiki 2168 SNPs map to 15 genes
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Wikipedia integrat

W/ Template:interactive pa...

€& > C (@ enwikipedia.org/wiki/Template:nteractive_pakth

E8Y 8@ 3 A

& Login/ create account

7 o R

o W

¥ Q W i] Template | Discussion Read Edit View history Q

L S o 2

i . .
W Template:Interactive pathway maps
IKIPE D IA From Wikipedia, the free encyclopedia
The Free Encyclopedia i
Main page Hﬁ}} Template documentation [edit] [purge]
Contents
Fesiured conient This template is the product of a custom export process of WikiPathways i content as interactive pathway maps for Wikipedia articles. Please do not edit these templates directly as they include calculated
I hyperlinks and annotations based on original content curated at WikiPathways &. Please feel free to edit and update the pathway content at WikiPathways . Your changes will be reflected here when the template
Random article is regenerated.
Donate .
Features [edit]
* Interaction

Help « Gene Wiki links - click on blue-underlined gene boxes in pathway to go to the corresponding Gene Wiki article

About Wikipedia + Metabolite links - click on blue-underlined metabolite boxes in pathway to go to the cormesponding metabolite article

Community partal = Start new pages - click on red-underlined boxes to start a new Wikipedia article where one currently does not exist

Recent changes = Bold self links - the gene or metabolite focused on in the current article is displayed as a bold-bordered self link

Contact Wikipedia = Pathway links - click anywhere in the background on the pathway to go to the corresponding pathway article with an expanded view of the interactive pathway map

= Variable-controlled cropped view - pathway maps can be cropped by referencing a gene or metabolite (see Usages #2 and #3 below).
= Variable-controlled scroll view - pathway maps can be viewed in a scrollable window at a particular width and height (see Usage #4 below).

F Toolbox

Usage [edit]

This template is commonly transcluded into the following types of articles in the following ways:
1. Pathway articles

Where you want to see the full pathway

[:

2. Gene Wiki articles

Where you want to crop the pathway view to center on a particular gene
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3. Metabolite articles
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Newfeatures & Log in / create account

Y
W Article Discussion Read Edit View history

Wixesoia | Citric acid cycle Static im age

‘The Free Encyclopedia

P
ey
Q
#

From Wikipedia, the free encyclopedia
( rom Tea cyde]

Main page The citric acid cycle — also known as the tricarboxylic acid cycle (TCA ‘ °
Contents cycle), the Krebs cycle, or the Szent-Gydrgyi-Krebs cycle, M2l _ig a @'
series of enzyme-catalysed chemical reactions, which is of central -

Current evenis. importance in all living cells that use oxygen as part of cellular respiration. In mzddvﬁmqsmﬂe [ 8 .

Random article eukaryotic cells, the citric acid cycle occurs in the matrix of the Py EISN B
Donate mitochondrion. The components and reactions of the citric acid cycle were @ o 0

established by seminal work from Albert Szent-Gybrgyi and Hans Krebs.

7 Interaction In aerobic organisms, the citric acid cycle is part of a metabolic pathway o i - )4 LI n k to W I kl p ed I a ge n e

b=l involved in the chemical conversion of carbohydrates, fats and proteins into

carbon dioxide and water to generate a form of usable energy. Other relevant o

reactions in the pathway include those in glycolysis and pyruvate oxidation ' - Nan* p a ge
before the citric acid cycle, and oxidative phosphorylation after it. In addition, =

it provides precursors for many compounds including some amino acids and

Featured content

About Wikipedia
Community portal
Recent changes

Contact Wikipedia

# Toolbox is therefore functional even in cells performing fermentation.

b Printiexport Contents fride]
~ Languages 1 Asimplified view of the process
"] 2 Steps
. e 3 Products

Brnrapi P
e

Interactive pathway map

Click on genes, proteins and metabolites below to link to respective articles. 03]

Pyruvate

Glycolysis

Degradation of Fatty Acids
Cantaining an Even Number of Carl

Gluconeogenesis

__-w Fatty Acid Synthesis R —|

No gene page exists,
link to create new page

Electron Transport Chain Degradation of Fatty Acids
Containing an Odd Number of Carbons




WIKIPEDIA

The Free Encyclopedia

Main page
Contents
Featured content
Current events
Random article
Donate

* Interaction
Help
About Wikipedia
Community portal
Recent changes
Contact Wikipedia

P Toolbox

F Printexport

Mew features & Log in/create accoun

Article Discussion Read Edit View history Q

Malate dehydrogenase 2

From Wikipedia, the free encyclopedia

Malate dehydrogenase 2, NAD (mitochondrial), also known as MDH2, is a protein edit
which in humans is encoded by the MDH2 gene.[”

Malate dehydrogenase 2, NAD
(mitochondrial)

Malate dehydrogenase catalyzes the reversible oxidation of malate to
oxaloacetate, utilizing the NAD/MADH cofactor system in the citric acid cycle.
The protein encoded by this gene is localized to the mitochondria and may play
pivotal roles in the malate-aspartate shuttle that operates in the metabolic
coordination between cytosol and mitochondria. 2]

Interactive pathway map [edit]

Click on genes, proteins and metabolites below to link to respective articles. El

| Pyruvate Carboxylase |-—_._o

;o
L
1 I
1 1
1 1
1 1
1 I
enesis b
: : Acetyl-CoA
: : POB rendering based on 1mid.
1 1
b Available structures [show]
1 1
1
tats i ' Oxaloacelate Identifiers
' E Symbols MDHZ; M-MDH; MDH; MGC:3559; MOR1
1
' i External OMIM: 154100 MGI: 97050
1
! ! IDs HomoloGene: 55938 GeneCards: MDHZ Gene
1
1
e i ! EC 1.1.1.37
— ! number
1 1
- Gene Ontology [show]

Fumarate Hydratase
1
1
1
:
1

Citric acid cycle edit h

RMNA expression pattern
209035 _s_at




Glycolysis
1

<div style="display:block; width:60px; height:0px;
overflow:hidden; position:relative; left:502.0px; top:181.3pXx;
background:transparent; border-top:3px blue solid"></div>



Glycolysis
1

{{Annotation|O|O|[[<div=]]}}



Glycolysis

There is one for each
line, plus a special
switch statement to
highlight one gene
per article.

{{Annotation|0|0| 1}
{{Annotation|0|0| 1}
{{Annotation|0|0| 1}

{{#switch:{{{highlight}}}
IPDHA1={{Annotation]|0|0|
IPDHAZ2={{Annotation]|0|0|
IPDHB={{Annotation|0|0|

.1

1
1
1



Glycolysis

All of this is added to
an Annotated Image
template along with
the image map itself.

<image map>|{{{{ 333,



The Annotated
Image is added to a
Preview Crop
template with its
own switch cases.

{{Preview crop

Glycolysis

Image= <>|{{{{ 11
cWidth={{#switch:{{{highlight}}}|...}}
cHeight={{#switch:{{{highlight}}}|...}}
oTop={{#switch:{{{highlight}}}|...}}
oLeft=={{#switch:{{{highlight}}}|...}}
Description}}



Glycolysis
1

<div style="">{{Preview crop [{{<>[{{{{[[<>]]}}}}}}}}</div>



Template usage

Usage

This template is commonly transcluded into the following types of articles in the following ways:
1. Pathway articles

Where you want to see the full pathway

2. Gene Wiki articles

Where you want to crop the pathway view to center on a particular gene

J. Metabolite articles

Where you want to crop the pathway view to center on a particular metabolite

4. Miscellaneous

Where you override default views and specify the width and height of a scrollable window in which to view the entire
pathway

¢ width: the width of the scrollable window

s height: the heigth of the scrollable window



Demo: Taverna workflows

« Workflow Inputs '
: » Workflow Inputs

. output_pah file_type A : - .
. :  [pmem_caae | aerinor
readXreflList
findPathwaysByXreflnput

.
findPathwaysByXr ef

createPath

+ Wor kflowfOutputs

{Ema e e

creaieFHeN ‘EI'T‘IE

« Workflog Cutputs

- Include pathway information in Taverna workflows.
- Get basic workflows you can use as building blocks at:
http://www.myexperiment.org/packs/40



http://www.wikipathways.org/

Help -> Web service

 Example applications and source code
* APl Documentation

* Links to useful libraries

Also see:
http://www.pathvisio.org PathVisio library for handling GPML
http://www.bridgedb.org BridgeDb library for identifier mapping



