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You know them?

How can we help to navigate in the
huge Bioinformatics databases cloud ?
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2005 BioPAX.gif next to Semantic Web
image vision of Tim Berner Lee
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Linked Data in 2007
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Bio2RDF contribution in 2009
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2011 Linked Data cloud
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Databases of databases names

PathGuide
Bioformatics.ca Links Directory

* Annual NAR Database issue

Go, Uniprot, Genbank cross-reference list
LSRN initiative

MIRIAM EBI project

BioPAX dataprovider community
Bio2RDF Linked Data space



Two interesting questions

 Which namespace are the most popular for
identifying database ?

* How far is the BioPAX community to adopt
MIRIAM new namespace standard ?



Which namespaces are the most
popular to identify a database ?

miriam

biopax uniprot

5
uanhank pdb Soccurences
interpro 7Joccurences

ISt




Namespaces collection used by the BioPAX
data provider community.

iiiii

pathwaycommons
him:“ ractome wikipathways

inoh



How far is the BioPAX community to adopt
MIRIAM new namespace standard ?

miriam

omim 3ocourences
hgnc 4occurences
kegg 13occurences
sgd doccurences

]
pfam 3occurences
I" ax intact 3occurences
biocyc 3occurences

interpro 3occurences
ipi 3occurences

- pdb Scccurences
Iﬂ [ pubmed Joccurences
pubchem 7occurences

mesh 3occurences
refseq doccurences
reactome 3occurences




How we did this ?

To answer a complex question
we first need to build the
database that will potentially
answer it: a semantic mashup.



A mashup, in web development, is a web page,
or web application, that uses and combines
data, presentation or functionality from two or
more sources to create new services. The term
implies easy, fast integration, frequently using
open Application programming interfaces (API)
and data sources to produce enriched results
that were not necessarily the original reason for
producing the raw source data.

http://en.wikipedia.org/wiki/Mashup (web_application_hybrid)



Building a mashup is a lot easier when
using Semantic Web technologies like
RDF and SPARQL design for data

interoperability.



A three steps method

* Get the data form the data provider and
transform it into RDF, we use Talend open
source Eclipse base ETL software.

* Load the data in a triplestore many software are
available (Virtuoso, Sesame, Jena, store,
Mulgara, etc.) to load your mashup

* Explore the new dataset using specialised user
interface (RelFinder, Virtuoso facet browser)

* Design your SPARQL query and get the answer



Data provider xref resource

http://www.ebi.ac.uk/miriam/main/ (XML format)
Bio2RDF DNS zone description file (text)
http://Isrn.org/ (RDF/XML)

http://www.geneontology.org/doc/GQO.xrf _abbs
(key/value format)

http://www.uniprot.org/docs/dbxref (key/value format)

http://www.ncbi.nim.nih.gov/genbank/collab/db_xref/
(HTML)

12 BioPAX providers (Reactome, Biomodels, Biocyc,
Panther, INOH, etc)


http://www.ebi.ac.uk/miriam/main/
http://lsrn.org/
http://www.geneontology.org/doc/GO.xrf_abbs
http://www.uniprot.org/docs/dbxref
http://www.ncbi.nlm.nih.gov/genbank/collab/db_xref/

Lesson #1

Produce RDF triples with a
profesionnal ETL tool.



Talend ETL opensource free
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http://www.talend.com/index.php

Talend workflows to convert HTML Genbank

page to triples and MIRAM XML

¥ Talend Open Studio for Data Integration (5.1.0.r82787) | BIO2RDF (Connexion: Local)
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CEEE 4%
{31 Repository )
LOCAL: BIOZRDF

3 nar
() pathguide
4 (5 PROD
4 = biordf zone
&b biokrdf_dns2tsv 0.1
£b job_zoneZbio2rdf 0.1
£h zone tsu2ntriple 0.1
4 (> genbank aef
£ genbank xref_download
£a genbank xref_tsuntriple
& genbank xref2tsy 01
£b job_genbank xref2bio2rd
4 (= go_wrefbiolrdf
L5 go_wref_download 0.1
£a goLxref2tsy 01
£& job_go_xrefZbio2rdf 01
4 (5 Ism2biordf
£h download lsm0.1
£h job_lembio2rdf 01 |2
£ lsmabio2rdf_tsv2ntriple (
£ lsmabio2df 0.1
£a ntriple2tsy 0.1
4 (5 mibio2rdf
£h job_mirdbio2rdf 0.1
£ miriam _tsv2ntriple 0.1
£ miriam xmi_elementtsy
£a miriarm xmitsv 0.1
&b miriam2bio2rdf tsv2ntrig
£ miriam2bio2rdf 0.1
namespacelrdf0.1
4 (> uniprot xref2bio2rdf
&b job_uniprot xref2bioZrdf
£o uniprot xaef 0.1
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Documentation
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Lesson #2

Publish with a SPARQL endpoint.

(to get a free 5 stars cup)



Load RDF triples into a triplestore
(we use Openlink Virtuoso)

= C | [4 namespace.bio2rdf.org/conductor/rdf_importvspx?sid=1de822077bb6c042af13%abdc0f8b5f&realm=virtuoso_admin
m—”___, VIRTUOSO -
\ [ CONDUCTOR
) Interactive 5QL (15q) Heme  System Admin  Database Replication ~ Web Application Server XML  Web Services  Linked Data  NNTP

BW&bDAV Browser SPARQL @ Sponger | Statistics Graphs Schemas Mamespaces  Access Control Views  Quad Store Upload
% virtuoso Start Menu

Documentation [web)
&) Tutorials (web) @ File* Chaoisissez un fichier | Aucun fichier choisi

S . Resource URL"
* Virtuoso Web Site

@OpenLink Software Create graph explicitly
MNamed Graph IRI* http:/flocalhost:B890/DAV
Version: 08.01.2127
Build: Jan 28 2012 | Cancel | | Upload |

http://virtuoso.openlinksw.com/dataspace/dav/wiki/Main/


http://virtuoso.openlinksw.com/dataspace/dav/wiki/Main/

Full text search

= C 0 r-1.ames..paEe.EiDEr.df.Urg:ffctf |

OPEN D Virilioso

S50FTWARE

Text Search Entity Label Lookup Entity URI Lookup Featured | Demo Queries | Abol

Precision Search & Find

Search Text |9C| &« c 0O namespace.bio2rdf.orgiﬁfct_ffacet.vs-J?c*nd:text&s'dzai

OPEN

SOFTWARE

Hint: You can add this engine in search bar Displaying Ranked Entity Names and Text summaries where:
Entityl has any Attribute with Value "go" Drop.

Faceted Search & Find ' View query as SPARQL Facet permalink

@ {,’i ﬁ-‘l ?JE:S 53[-3 o}{up\ Showing 1-15 of 15total
OpenLink Virtuoso version 06.01.3127, on Linux (% = |sm:co ReF ﬁsﬁsogtgg,%" LrElzeriziaiEs
Copyright @ 2008-2011 € _ o' 716R ReF .. org tdb GO REF GO REF.
http://panther.bio2rdf.orgfxref:GO GO from panther [xref:go]
http://biocyc.bio2rdf.orgfxref.GO GO from biocyc [xref.go] GO from biocyc xref:go biopax xref:go.

http://nature.bio2rdf.ora/xref.GO GO from nature [xref:go]

http://cellmap.bio2rdf.org/xref:G0 GO from cellmap [xref:go]
http:/finoh.bio2rdf.orafxref: GO GO from inoh [xref:go]

ns:gons:gons:gons:gogogoGO ns:go

= ns:do GO [ns:ge] GO ns:go GO ns:go.
= ns:qo ref GO_REF [ns:go_ref]
http://namespace.bio2rdf.org/fct/ T e gl AR co
" " - g f— : . - ; . ... Net sbeams cgi PeptideAtlias Search
== uniprot dbxref:DB-0071 PeptideAtlas [uniprot_dbxref:db-0071] action GO search key...
International Nucleotide Sequence -
= Isrn:INSD Database Collaboration (GenBank, - Uk cgi bin emblfetch style html

EMBL, DDBJ) [Isrn:INSD] Submit Go id.


http://namespace.bio2rdf.org/fct/

OPEN

SOFTWARE

Discover entity name
and browse the triplestore

Text Search

Entity Label Lookup

Entity URI Lookup

Precision Search & Find

Featured | Demo Queries

Label |go

| I Describe ]

Hint

Openlink Virty

GO from biocyc [xref:go] /
GO from cellmap [xref:go]
GO from inoh [xref:go] ht
GO from nature [xref:go]
GO from panther [xref:go] &
GO [ns:go] http
GOA [ns:goal h
goa.bio2rdf.org [zone:goa]
go.bio2rdf.org [zone:go]
GO_REF [ns:go_ref] http:

OPEN

SOFTWARE
Description

About: GO [ns:go] =

An Entity of Type : ns.bio2rdf.org, within Data Space : namespace.bioZrdf.org
Constrain facet on this tvpe

Attributes Values

rdf:tvpe http://ns.bio2rdf.org

rdfs:label GO [ns:go]

samels Gene Ontology Database [Isrn: GO
Gene Ontology Database identifier [genbank xref:go]
go.bio2rdf.org [zone:go]
Gene Ontology [uniprot dbxref:db-0037]

deiidentifier ns:qo

bio2rdf ontology:namespace go
nsns

bio2rdf ontology:ns nsns

bio2rdf ontology:urn urn:bm:go




Lesson #3

Consume as you like.

HTTP GET to obtain RDF from URI,
SPARQL endpoint,
SOAP services returning RDF,
semantic web new software...



The needed SPARQL query
to draw the previous graph
using ManyEyes service

€ = C [J namespacebio2rdf.org/sparg

Default Data Set Name (Graph IRI)

‘spargl?default-graph-uri=&guery=select+distinct+%3Ftype+%3Furn+col

Query Text B urn callret-2|

select distinct ?Ttype ?urn count (*) :“um:bm: ”1 |
where {

?subject <http://bio2rdf.org/bio2rdf ontology#urn> 2urn . :||m’n:bm:104035_rastcyc ”1 |

1 ?subject a Ytype . :“mn:bmzaﬁ‘j; ”1 |

;rder by 1 2 :”m’n:bm:a&‘j_.mem'x ”1 |

:“m'n:bm:agmcyc ” 1 |

:||m’n:bm:an02 cve ” 1 |

. —”mn:bm:anﬂ]rau:j;c ” 1 |

|http:-".-'bi0pax.bi02rd£ org/xref ||mn:bm:arac1.'c ”2 |

|http:-".-'bi0pax.bi02rd£ org/xref ||mn:bm:aurantim0nascyc ” 1 |

|http:-".-'bi0pax.bi02rd£ org/xref ||mn:bm:biocyu: ” 1 |

|http:-".-'bi0pax.bi02rd£ org/xref ||mn:bm:brenda ”2 |

|http:-".-'bi0pax.bi02rd£ org/xref ||1n'n:bm:b5ubu:§_.'c ” 1 |

|http:-".-'bi0pax.bi02rd£ org/xref ||mn:bm:u:0 0002 | ‘ 1 |

|http:-".-'bi0pax.bi02rd£ org/xref ||1n'n:bru:u:0 0035 | ‘ 1 |

|http:-".-'bi0pax.bi02rd£ org/zref ||mn:bm:cabﬂ || 1 |

http://namespace.bio2rdf.org/sparql


http://namespace.bio2rdf.org/sparql

Use a SOAP service

™ soapUl 4.5.1 - ———— . =B |-

Eile Tools Desktop Help

B = = @ﬁ f" .y ln Search For... Feie @

- Opens the soapUl User-Guide in a bruwseri

= = Requestl : ge ¥ [
29| Projects
E: --@Jchebi P = 2 O it M |http://namespace.bioZrdf.org/SOAP - B+ @
= :
http://localhost:8090/ services/test_chek E‘ Flpenv:Envelope x_ml:ls:xsi="http:_:'_:’mm.wS.:rg_:’:; E ElICSDAP:Envelc:-pe SOAP:encodingStyle="httg*
@ http://pubchem.ncbi.nlm.nih.gov/pug] | | = scapenv:Headez/> = = {sagp;g.:dy} |
% http://soap.genome.jp/KEGG.wsdl = Flscapenv:Body> = =] <cli:SearchReaponae xmlns:cli="h
@ http:// bi kfweb ices/chet & |BEl <sach:Search scapenv:encodingStyle="http:/ = = <CallBeturn xsi:type="xsd:stri
e S wWwWw L DL A LUK WEDSENICES Che

<guery xsi:type="xsd:string"rgo</guery
</ach:Searchs>

E} namespace.bic2rdf
BI 50APBinding /soapenv:Body>
i & Construct apenv:Envelope>
& Describe
-2 Links
2

Search

: - ¢ Requestl
-2 Select tab
-] sabiork.h-its

E}--@ virtuoso services

http://namespace.bio2rdf.org/bio2rdf/services.wsdl


http://namespace.bio2rdf.org/bio2rdf/services.wsdl

Discover your relations
graphicly with RelFinder

€ C [ www.visualdataweb.org/relfinder/relfinder.php 77 i O R4S X

¥
ItelHnder[a' URL 3 & Status: Idle
between examples
(1) Gene Ontology Database [Isrn:GO]
[Gene Ontology _J
(2) Gene Ontology Database identifier [gen
(=) go.bio2rdf.org [zone:go] urn

add clear | Find Relations | —

t = Name:  heepi//namespacebis2rdf.org M
Filter by: relations: [&6/6) SEMEAS o
urn:bm:go Description
4 length | @& class & link A COnne. urn
Endpaint URT: | hezps//namespace bio2rdforg
Don't append spargl?': |
number of objects & | num wi [_Gene Ontology _] Defeul Graph LR
¥ 1s Virtuose Server:

i 6/6 E ) _"‘F.,\_ ‘)‘ Use Broxy.

- Method:
sameds :
——[t_ED [ns:go] ] M Ralation Langth

Autocomplete URISs:

w3.,0rg/2000/01/rd-schema=label L)

Autocomplate Langusge

[«

nnnnnn A Bennartias =

GO [ns:go] en |w ==

Mare Infos: bioZrdf.org

E;D.biczrdf.urg [_J

http://www.visualdataweb.org/relfinder.php
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Conclusion

* Building a mashup is easy with the actual
software, we still need the RDF data.

* One SPARQL query in the proper triplestore
(Bio2RDF's namespace mashup) could answer
our two initial questions.

* \Why not consider publish your own SPARQL
endpoint to make semantic hacker's life
easier ?
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Come in Montreal July 2013 with your
SPARQL endpoint an get a FREE cup!

Semantic Trilogy
HOME
Montreal, Quebec, Canada
e 1) July Tth - Workshops

DILS 2013 2) 4th Internat ional Conference on Biomedical Ontology - ICBO i. * * M&Ghine-fe 203 r

July 8th ICBO Day 1 } % * Non _propﬁaaw of I
SEMANTIC TRILOGY July 9th ICBO Day 2 ! * * * m |' '
WORKSHOPS 'k % RDF standards ,

3) 4th Canadian Semantic Web Conference - CSWC * B

by * Linked RDF
SEMANTIC TRILOGY July 10th CSWC o '-_"{.};.}'f.
e 4} 9th Data Integration in Life Science - DILS OUR DATA 5 - i

ORGANIZERS July 11th DILS Day 1
July 12th DILS Day 2

5) Life Science Hackathon - ST:LSH

July 13th

http://www.unbsj.ca/sase/csas/data/semantic-trilogy-2013/


http://www.unbsj.ca/sase/csas/data/semantic-trilogy-2013/

	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23
	Diapo 24
	Diapo 25
	Diapo 26
	Diapo 27
	Diapo 28
	Diapo 29
	Diapo 30

