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What is the role for SW in LF? 
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Biology is becoming an 

information science! 

 Cell and computers are not that different 
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Activator genes 

Repressor genes 

http://gene-therapy.yolasite.com/process.php
http://gene-therapy.yolasite.com/process.php
http://gene-therapy.yolasite.com/process.php
http://gene-therapy.yolasite.com/process.php
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Linked data for Life Sciences 

“Knowledge” 
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“Knowledge” 

RAW DATA! 

Interpretation of Results! 

Linked data for Life Sciences 
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Linked data, Networked Knowledge 

Network of 

Knowledge! 
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Is Linked Data Semantic Web in new 

clothes? 

2001 

2005 

2009 

Semantic Web is an extension of the current Web in 

which information is given well-defined meaning …” 

- Tim Berners-Lee, 2001 

“Linked Data refers to a set of best practices for 

publishing and connecting structured data on the 

Web.”  

- Chris Bizer, 2009 

We need to “put the Web back in 

Semantic Web” 

- ISWC, Tim Berners-Lee, 2005 

“In the Semantic Web, it is not 

the Semantic which is new, it is 

the Web which is new". 

- Chis Welty/IBM 

11 Aug 2011 



Digital Enterprise Research Institute www.deri.ie 

Is Linked Data Semantic Web in new 

clothes? 

2001 

2005 

2009 

Semantic Web is an extension of the current Web in 

which information is given well-defined meaning …” 

- Tim Berners-Lee, 2001 

“Linked Data refers to a set of best practices for 

publishing and connecting structured data on the 

Web.”  

- Chris Bizer, 2009 

We need to “put the Web back in 

Semantic Web” 

- ISWC, Tim Berners-Lee, 2005 

“In the Semantic Web, it is not 

the Semantic which is new, it is 

the Web which is new". 

- Chis Welty/IBM 

11 Aug 2011 



Digital Enterprise Research Institute www.deri.ie 

Linked Data – so what? 

“Life sciences will drive adoption of the Semantic Web, just as high-

energy physics drove the early Web.”  

- BioIT World, 2005 



Digital Enterprise Research Institute www.deri.ie 

Integrate Data for better drugs 
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db:category 

db:chemicalStructure 

db:target 
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Linked Data – so what? 

From 

Clinical 

Research 

Safer and 

better 

drugs and 

treatments 

Source: PNAS 104:21, 8685 (2007) 
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The problem with drug discovery 

~5 proteins testable 

in the lab 

~20 000 

genes 
~100 interesting 

genes/proteins 

~ 10 interesting 

pathways 
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“I like to call it low-input, high-

throughput, no-output biology.”  

Linked Data 
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Linked Data for Understanding Cancer 
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Experimental results + Linked 

Data = Knowledge 

Do these genes share a pathway? 

What is the function of each of the 

cancer genes? 

Is there a drug that targets all or most 

of those genes? 
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What diseases are genetically Linked 

to Alzheimer’s? 

PREFIX diseasome: <http://www4.wiwiss.fu-berlin.de/diseasome/resource/ 

diseasome/> … 

 

SELECT DISTINCT  ?diseaseName ?geneLabel ?geneName WHERE { 

{ 

 ?sampleList biordf:patients_have_disease ?alzheimers . 

 FILTER (?alzheimers = doid:DOID_10652 ) 

  

 ?experimentSet dct:isPartOf ?microarray_experiment ; 

   biordf:has_input_value ?sampleList ; 

   biordf:differentially_expressed_gene  ?gene ; 

   biordf:has_ouput_value ?foldChange .  

 ?gene rdfs:label ?geneLabel . 

  

 ?foldChange rdf:value ?foldChangeValue . 

 FILTER (xsd:float(?foldChangeValue) > 0) 

  

  

 SERVICE < http://www4.wiwiss.fu-berlin.de/diseasome> { 

  ?diseasomeGene rdfs:label ?geneLabel . 

  ?disease diseasome:associatedGene ?diseasomeGene. 

  ?disease rdfs:label ?diseaseName . 

 } 

} 

Select samples from 

Alzheimer’s 

Select relevant 

experiments with 

those samples 

Select genes that 

are over-expressed 

Use the genes to 

query the 

diseasome 
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Drugbank ClinicalTrial Diseasome Gene 

Some SPARQL federation results 
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An app for Tracking superbugs 

UK 

superbugs 

Portugal 

superbugs 
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Linked Data Best Practices 
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SPARQL as we know it 

=> Not very exciting… 

Gene Diseasome Drugbank Clinical Trials 

Query1 Query2 Query3 Query4 
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SPARQL as it SHOULD work 

Gene Diseasome 

Query1 Query2 Query3 Query4 

SPARQL 1.1 

Drugbank Clinical Trials 
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Problems in Web of Data land…  

 SPARQL endpoint  

downtime 

 

http://labs.mondeca.com/

sparqlEndpointsStatus/ 

http://labs.mondeca.com/sparqlEndpointsStatus/
http://labs.mondeca.com/sparqlEndpointsStatus/
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Problems in Web of Data land…  

 URI that do not 

 dereference 

 

 Orfan URI 

 

rdf:type? 

 No updates… no real incentive to keep the 

work going beyond POC 
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Most BioData is Still in Silos 

 With Linked Data, we’ve reached only the tip of the 

iceberg 

String FDA dbSNP 

GEO 

DSStox 

DS 

X 
Y 
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How a semantic web API for 

genomics became possible 
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SPARQL as SQL 

 Converting the query instead of converting the data 

can create very ugly queries…  

 

 We also want to be good citizens – automated 

RDB2RDF tools don’t give us control over the data 

so that we can specify ontologies 

 

 It is also not straightforward to link to external URI, 

for example, bio2rdf 
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How about SPARQL? 

 What if we could use SPARQL to  

 Align the schemas/ontologies 

 Create links between URI 

 Transform values as needed 

 

 And we want to do all this without forcing the data 

into a triple store, where it would likely become 

outdated very quickly? 
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 SWObjects Workshop! 


