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OverviewOverview
• Today’s Informatics ProblemsToday’s Informatics Problems
• Semantic Web Key-PointsSemantic Web Key-Points
• HCLSIG: The VisionHCLSIG: The Vision
• The group's Scope and ParticipantsThe group's Scope and Participants
• Current Activities and Demonstrations: Current Activities and Demonstrations: 

• Data Aggregation, Data Aggregation, 
• Science CollaborationsScience Collaborations
• Knowledge MiningKnowledge Mining

• => => http://www.w3.org/2001/sw/hcls/http://www.w3.org/2001/sw/hcls/  
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A web of informationA web of information

Courtesy of
R. Stevens
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HCLS ChallengesHCLS Challenges
⇒⇒Bench-to-Bedside VisionBench-to-Bedside Vision

• No common way to specifically link data and docs togetherNo common way to specifically link data and docs together
– HTML links carries no meaning with themHTML links carries no meaning with them

• Today’s integration approaches prevent data re-useToday’s integration approaches prevent data re-use
• No global way to annotate our experimentsNo global way to annotate our experiments

– Most annotations cannot be found by contextMost annotations cannot be found by context
– Need a “sci-blog” for data interpretationNeed a “sci-blog” for data interpretation

• Enterprise Information access and discoverability are weakEnterprise Information access and discoverability are weak
– Making timely discoveries!Making timely discoveries!
– Why we all like Why we all like GoogleGoogle

• Cutting and pasting between docs promotes Cutting and pasting between docs promotes fact mutationfact mutation  
and and loss of provenanceloss of provenance
– Address business tracking operations, reduce static data copying Address business tracking operations, reduce static data copying 
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Diseases

Assays

Distributed Nature of R&DDistributed Nature of R&D
Silos of Data…Silos of Data…

Mol
Models

Targets

ToxRegistry

Libraries

Biomarkers

Genotypes

HCS
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The Big Picture In R&D:The Big Picture In R&D:
“Omics”   “Omics”   

Hard to understand from just a Hard to understand from just a 
few isolated Points of Viewfew isolated Points of View



77Complete view tells a very different Story   Complete view tells a very different Story   



What is the Semantic Web?What is the Semantic Web?
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MythsMyths

Semantic Web…Semantic Web…
• is Top-Downis Top-Down
• needs ontologies at the beginning needs ontologies at the beginning 
• requires all information to be converted to RDFrequires all information to be converted to RDF
• must be centralizedmust be centralized
• handles only binary relationshandles only binary relations
• requires the entire graph to exist on one memory requires the entire graph to exist on one memory 

storestore
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What it is…What it is…

• A means of describing (a Web of) DataA means of describing (a Web of) Data

• A system defining and incorporating semantics A system defining and incorporating semantics 

• A mechanism for making statements on thingsA mechanism for making statements on things

• A format for associating metadataA format for associating metadata

• A strategy for federating data systems (with or without A strategy for federating data systems (with or without 

triplestore)triplestore)
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The Layer The Layer 
CakeCake



1212

The Technologies: RDFThe Technologies: RDF

• Resource Description Framework (RDF)Resource Description Framework (RDF)
• W3C standard for making statements or W3C standard for making statements or 

hypotheses about data and conceptshypotheses about data and concepts
• Descriptive statements are expressed as triples: Descriptive statements are expressed as triples: 

(Subject, Verb, Object)(Subject, Verb, Object)

Subject ObjectProperty

<Compound HB-2182>        <binds_to>          <Target P38_alpha>
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The URI - global identificationThe URI - global identification

URI serves as a universal and URI serves as a universal and 
uniform identifier for all web based uniform identifier for all web based 
resources.resources.

Used to map web documents Used to map web documents ANDAND  
data together!data together!

Can be a URL or URN*Can be a URL or URN*
* urn:lsid:biopathways.org:biopax:hs_kreb_cycle* urn:lsid:biopathways.org:biopax:hs_kreb_cycle
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XML or RDF?XML or RDF?

• How fast is change occurring in data semantics?How fast is change occurring in data semantics?
• Will it need to integrate/reference outside data?Will it need to integrate/reference outside data?
• How well are DTDs and parsers being written and maintained?How well are DTDs and parsers being written and maintained?

XML

• Known technology

• Existing Developer base

• Web Standard

• Parsers must work with 
DTDs

RDF

• Emerging technology

• Limited developer base

• Web Standard

• Normative with OWL

• No parser dev needed 
  (1 Syntax for RDF-XML)
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The Data SpaceThe Data Space

Separate RDF documents Separate RDF documents 
are merged automatically are merged automatically 
into one aggregate graph.into one aggregate graph.
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Recombination between 
homologous chromosomes: 

Preserves coding integrity
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Recombinant DataRecombinant Data

Graphs can be filtered Graphs can be filtered 
and pivoted, without and pivoted, without 

losing meaninglosing meaning
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Recombinant DataRecombinant Data

• Dynamic mixing of dataDynamic mixing of data
• Mash-ups that don’t lose semanticsMash-ups that don’t lose semantics
• Provide Different Views for Different Roles Provide Different Views for Different Roles 

and Functionsand Functions
– DashboardsDashboards
– ReportsReports

• Works Directly with SPARQL outputWorks Directly with SPARQL output



1919

Extending Computational BiologyExtending Computational Biology
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Column Semantic <rdf:type Gene>
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Where does SW Fit?Where does SW Fit?
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Key Functionality offered by Key Functionality offered by 
Semantic WebSemantic Web

• DescriptivenessDescriptiveness
– Data, Metadata, and Statements (Hypotheses) Data, Metadata, and Statements (Hypotheses) 

• UbiquityUbiquity
– Same identifiers for anything from anywhereSame identifiers for anything from anywhere

• DiscoverabilityDiscoverability
– Global search over the WebGlobal search over the Web

• Application Independent => “Recombinant Application Independent => “Recombinant 
Data” Data” 
– Interoperability becomes a consequenceInteroperability becomes a consequence
– No new parsers needed!No new parsers needed!
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Emerging Standards Emerging Standards 
Supporting SWSupporting SW

• SPARQL (CR) - SPARQL (CR) - QueryQuery

• GRDDL (PR) - GRDDL (PR) - XML to RDFXML to RDF

• RDFA - RDFA - Embed RDF into HTMLEmbed RDF into HTML

• RIF (soon CR) - RIF (soon CR) - Using Rules on RDF-OWLUsing Rules on RDF-OWL



HCLSIG Vision:HCLSIG Vision:
Scope and ParticipantsScope and Participants



HCLSIG Vision:HCLSIG Vision:
Scope and ParticipantsScope and Participants
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VisionVision
• Aggregating Aggregating datadata and  and statementsstatements using the Web using the Web

– Aggregation specified by need and roleAggregation specified by need and role

– ““Recombinant Data”Recombinant Data”

• Common system of referencing things (no copying)Common system of referencing things (no copying)
– even is they exist in one of many databaseseven is they exist in one of many databases

– All resources can be All resources can be indexedindexed

• URI resources can have types and be taggedURI resources can have types and be tagged
– Common and ad hoc vocabulariesCommon and ad hoc vocabularies

• Supporting the collective knowledge of an R&D CommunitySupporting the collective knowledge of an R&D Community
– A Wiki that is type aware and has semantic relationsA Wiki that is type aware and has semantic relations

– Substrate for Next Generation Discovery ToolsSubstrate for Next Generation Discovery Tools
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VisionVision
• Aggregating Life Sciences Aggregating Life Sciences datadata and their  and their statementsstatements on the Web on the Web

• Common system for referencing things across all research domainsCommon system for referencing things across all research domains
– even is they exist in one of many databaseseven is they exist in one of many databases

• URI resources can be typed and associated with cross-community URI resources can be typed and associated with cross-community 
vocabulariesvocabularies

• Support the collective knowledge of an R&D CommunitySupport the collective knowledge of an R&D Community
– A Wiki that is type aware and has semantic relationsA Wiki that is type aware and has semantic relations

– Substrate for Next Generation Discovery ToolsSubstrate for Next Generation Discovery Tools

(Neumann and Prusak Briefings in Bioinformatics, 2007.)(Neumann and Prusak Briefings in Bioinformatics, 2007.)
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HCLSIG ScopeHCLSIG Scope

• Advance Data Semantics and Interoperability in Advance Data Semantics and Interoperability in 
support of Scientific Researchsupport of Scientific Research

• Promote good usage of vocabularies Promote good usage of vocabularies 

• Foster good practices for resource identification Foster good practices for resource identification 
(URI)(URI)
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CommunityCommunity

• Academic ResearchersAcademic Researchers
• Drug R&DDrug R&D
• Healthcare ProvidersHealthcare Providers
• Governmental AgenciesGovernmental Agencies
• PublishersPublishers
• ……
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Drug R&D
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HCLSIG Task ForcesHCLSIG Task Forces

• BioRDFBioRDF
• BioONTBioONT
• AHPP - Adaptive Healthcare Protocol & AHPP - Adaptive Healthcare Protocol & 

PathwaysPathways
• DSE - Drug Safety and EfficacyDSE - Drug Safety and Efficacy

• See http://esw.w3.org/topic/HCLSIGSee http://esw.w3.org/topic/HCLSIG



HCLS ActivitiesHCLS Activities
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HCLS Conferences and HCLS Conferences and 
WorkshopsWorkshops

• HCLSIG F2F’s (W3C members and invited HCLSIG F2F’s (W3C members and invited 
experts)experts)
– Jan 2006Jan 2006
– Oct 2006Oct 2006
– http://www.w3.org/2001/sw/hclshttp://www.w3.org/2001/sw/hcls

• ISWC 2006 ISWC 2006 
http://esw.w3.org/topic/HCLS/ISWC/Workshophttp://esw.w3.org/topic/HCLS/ISWC/Workshop

• WWW2007 WWW2007 
http://www2007.org/workshop-W2.phphttp://www2007.org/workshop-W2.php



HCLS Neuro Demo: HCLS Neuro Demo: 
Harnessing the Semantic Web to Harnessing the Semantic Web to 

Answer Scientific QuestionsAnswer Scientific Questions

http://esw.w3.org/topic/HCLS/Banff2007Demohttp://esw.w3.org/topic/HCLS/Banff2007Demo

HCLSIG
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A simple query: 
Biological processes 
in dendrites?

Alzheimer’s disease is 
characterized by neural 
degeneration. Among other 
things, there is damage to 
dendrites and axons, parts 
of nerve cells. 

What resources do we have 
available to learn more 
about biological processes 
in dendrites?
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Integration and analysis of Integration and analysis of 
heterogeneous data setsheterogeneous data sets
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Biological processes naming Biological processes naming 
dendritesdendrites

PREFIX owl: <http://www.w3.org/2002/07/owl#> PREFIX owl: <http://www.w3.org/2002/07/owl#> 
PREFIX go: <http://purl.org/obo/owl/GO#> PREFIX go: <http://purl.org/obo/owl/GO#> 
PREFIX obo: <http://www.geneontology.org/formats/oboInOwl#> PREFIX obo: <http://www.geneontology.org/formats/oboInOwl#> 
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#> PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#> 
select  ?name  ?class ?definition from select  ?name  ?class ?definition from 

<http://purl.org/commons/hcls/20070416> <http://purl.org/commons/hcls/20070416> 
where where 
{   graph <http://purl.org/commons/hcls/20070416/classrelations>      {   graph <http://purl.org/commons/hcls/20070416/classrelations>      

{?class rdfs:subClassOf {?class rdfs:subClassOf go:GO_0008150go:GO_0008150}}
          ?class rdfs:label ?name.?class rdfs:label ?name.
          ?class obo:hasDefinition ?def.?class obo:hasDefinition ?def.
          ?def rdfs:label ?definition     ?def rdfs:label ?definition     
          filter(regex(?name,"[Dd]endrite")) filter(regex(?name,"[Dd]endrite")) 
}}

URI for Biological ProcessURI for Biological Process
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A SPARQL query spanning 4 sources A SPARQL query spanning 4 sources 
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The Allen Brain Atlas Project
20,000 genes, 400000 images
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HCLS <--> Allen Brain Atlas
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…but you can also use Exhibit to visualize



4141



Drug Safety and Efficacy Drug Safety and Efficacy 
Horizontal Connectivity for Horizontal Connectivity for 

Translational  MedicineTranslational  Medicine
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Translational Medicine in Drug R&DTranslational Medicine in Drug R&D

In Vitro Studies Animal Studies Clinical Studies

Toxicities

Target/System Efficacy

Early Middle Late

Cellular Systems Human

Disease Models (Therapeutic Relevance)

$ $$ $$$

Across            Projects

Decision

 Points

Decision

 Points
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Across Clinical StudiesAcross Clinical Studies

• Multi-Study Tox analysisMulti-Study Tox analysis
• Surrogate POC markersSurrogate POC markers
• Strategy comparisonsStrategy comparisons
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SDTM* ala RDF SDTM* ala RDF 
* Study Data Tabulation Model* Study Data Tabulation Model

<http://clinic.com/study/T2271/subject/4183542663506><http://clinic.com/study/T2271/subject/4183542663506>

        a cdisc:Subject ;       a cdisc:Subject ;       

        nci:sex_code   nci:Female ;     nci:sex_code   nci:Female ;     

        cdisc:treatment cdisc:treatment 
<http://clinic.com/study/T2271/subject/4183542663506/observation/O2241> ;            <http://clinic.com/study/T2271/subject/4183542663506/observation/O2241> ;            
cdisc:vitalSigns cdisc:vitalSigns 
<http://clinic.com/study/T2271/subject/4183542663506/observation/O6561> ;            <http://clinic.com/study/T2271/subject/4183542663506/observation/O6561> ;            
cdisc:adverseEvent cdisc:adverseEvent 
<http://clinic.com/study/T2271/subject/4183542663506/observation/O6622> ;<http://clinic.com/study/T2271/subject/4183542663506/observation/O6622> ;

// ROUTE        DRGGROUP        DOSE    pid     treatment       tpfday tptday// ROUTE        DRGGROUP        DOSE    pid     treatment       tpfday tptday

// IV   B       7 MG    4183542663506   7mg then 14mg SEMWEB 6/11/84 7/11/84// IV   B       7 MG    4183542663506   7mg then 14mg SEMWEB 6/11/84 7/11/84

<http://clinic.com/study/T2271/subject/S83221/observation/O2241 ><http://clinic.com/study/T2271/subject/S83221/observation/O2241 >    

        a cdisc:Treatment ;   // cdisc:Treatment is a subclass of cdisc:Observation        a cdisc:Treatment ;   // cdisc:Treatment is a subclass of cdisc:Observation        
cdisc:design_arm  <http://clinic.com/study/T2271/treated_B/double_dose> ;        cdisc:design_arm  <http://clinic.com/study/T2271/treated_B/double_dose> ;        
cdisc:route cdisc:IV_route ;cdisc:route cdisc:IV_route ;

        cdisc:drug_group "B”;cdisc:drug_group "B”;

        cdisc:dose "7" ;    cdisc:dose "7" ;    

        cdisc:dose_units nist:mg ;     cdisc:dose_units nist:mg ;     

        cdisc:treatment "7mg then 14mg SEMWEB" ;    cdisc:treatment "7mg then 14mg SEMWEB" ;    

        cdisc:first_date "6/11/84" ;    cdisc:first_date "6/11/84" ;    

        cdisc:term_date "7/11/84" .cdisc:term_date "7/11/84" .
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SDTM + BiomarkersSDTM + Biomarkers

<http://clinic.com/study/T2271/subject/S83221/observation/O2241 >   <http://clinic.com/study/T2271/subject/S83221/observation/O2241 >   

        a dse:Biomarker_Measure ; // a subclass of cdisc:Observation     a dse:Biomarker_Measure ; // a subclass of cdisc:Observation     

        dse:biomarker_proc  <http://clinic.com/study/T2271/treated_B/biomarker_sample> ;    dse:biomarker_proc  <http://clinic.com/study/T2271/treated_B/biomarker_sample> ;    

        dse:mol_analyses nci:gene_expression_analysis ;  dse:mol_analyses nci:gene_expression_analysis ;  

        dse:biomarker_set <http://nci.nih.gov/biomarkers/colon_cancer/B324> ;   dse:biomarker_set <http://nci.nih.gov/biomarkers/colon_cancer/B324> ;   

        dse:biomarker_values [2.343, 1.211, 0531, 23.34, 83.12, 4.323, 9.543] ;dse:biomarker_values [2.343, 1.211, 0531, 23.34, 83.12, 4.323, 9.543] ;

        nist:units nist:norm_ratio ;    nist:units nist:norm_ratio ;    

        dc:date "6/11/84" ;dc:date "6/11/84" ;        
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Clinical Trials via ExhibitClinical Trials via Exhibit
http://simile.mit.edu/exhibithttp://simile.mit.edu/exhibit
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Clinical Trials via ExhibitClinical Trials via Exhibit
http://simile.mit.edu/exhibithttp://simile.mit.edu/exhibit
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Clinical Trials via ExhibitClinical Trials via Exhibit
http://simile.mit.edu/exhibithttp://simile.mit.edu/exhibit
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Clinical Trials via ExhibitClinical Trials via Exhibit
http://simile.mit.edu/exhibithttp://simile.mit.edu/exhibit
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Exhibit SourceExhibit Source
http://simile.mit.edu/exhibithttp://simile.mit.edu/exhibit
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Tox CommonsTox Commons

• Proposed Open Re-Use of Failed CompoundsProposed Open Re-Use of Failed Compounds

• Common Effort by PharmaceuticalsCommon Effort by Pharmaceuticals

• Putting Together Pieces of the Putting Together Pieces of the PuzzlePuzzle

• No real IP in Failed Clinical DataNo real IP in Failed Clinical Data

• Part of Science Commons InitiativePart of Science Commons Initiative

• Is a Drug Safety Commons Possible?,Is a Drug Safety Commons Possible?, Bio-ITWorld  Bio-ITWorld 



Other Activities… Other Activities… 



A Genome – Phenome 
Integrated Approach for 

Mining Disease-Causal Genes 
using Semantic Web

Gudivada Ranga Chandra
Email : gudx6u@cchmc.org

Department of Biomedical Engineering/University of Cincinnati 
Division of Biomedical Informatics/ Cincinnati Children’s Hospital Medical Center
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Data AggregationData Aggregation

Gene Ontology
Annotations
From NCBI

Entrez Gene

Genome Databases

Kegg

Biocarta

Biocyc

Reactome

Pathways

GO: Biological
Process

GO: Molecular 
Function

GO: Cellular
Component

Phenome Databases

OMIM 
&

Syndrome DB

Mammalian

Phenotype
Mouse

Phenotype

Clinical
Features
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Phenomic DataPhenomic Data

Example :  Orthography (Spelling variants)

Example: Different words but same meaning

aortic insufficiency
aortic regurgitation

Aortic coarctation

Aortic Valve Insufficiency

Mapped each entity to UMLS CONCEPT using SKR - metamap

Reference : http://skr.nlm.nih.gov/

CUI:C0003492
aortic coarctation
coarctation of aorta
coarctation of the aorta

CUI:C0003504

Semantic
Normalization
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INTEGRATIONINTEGRATION
Integration has been done using Semantic Web Standards & Technologies such as RDF and OWL

Pathway

Biol. Process

Mol. Function
Cellular 

Component

Clinical
Features

Mouse
Phenotype

Gene InBiol.Process

InMolFunction

In
Pa

th
w

ay

InC
ellularcm

p

ha
sC

lin
ica

Fe
atu

re
s

hasMousePhenotype

Agrin in 
Postsynaptic 
Differentiation

muscle 
contraction

Actin
Binding

Cytoskeleton

Congestive
heart

failure

weight loss

DMD InBiol.Process

InMolFunction

In
Pa

th
w

ay

InC
ellularcm

p

ha
sC

lin
ica

Fe
atu

re
s

hasMousePhenotype

<?xml version="1.0"?>
<rdf:RDF
    xmlns="http://www.cchmc.com/sample.owl#"
    xmlns:DCO="http://www.cchmc.com/DCO.owl#"
    xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
    xmlns:xsd="http://www.w3.org/2001/XMLSchema#"
    xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"
    xmlns:owl="http://www.w3.org/2002/07/owl#"
    xmlns:daml="http://www.daml.org/2001/03/daml+oil#"
  xml:base="http://www.cchmc.com/GeneInstance.owl#">
  <owl:Ontology rdf:about="DiseaseCard.owl">
    <owl:imports rdf:resource=""/>
  </owl:Ontology>
  <DCO:Gene rdf:ID="DMD">
      <DCO:hasClinicalFeature rdf:resource="#Congestive_heart_failure"/>
      <DCO:hasMousePhenotype rdf:resource="#weight_loss"/>
      <DCO:inCellularComponent rdf:resource="#cytoskeleton"/>
      <DCO:inMolecularFunction rdf:resource="#Actin_Binding"/>
      <DCO:inBiologicalProcess rdf:resource="#muscle_contraction"/>     
      <DCO:inPathway rdf:resource="#Agrin_in_Postsynaptic_Differentiation"/>  
    
  </DCO:Gene>
 </rdf:RDF>

RDF serialized in XML

Prioritize
Resources

On the network

OWL

RDF
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Points to many 
authoritative 
sites increases 
the hub scores 

Pointed by good 
hubs its 
authoritative score  
increases

KleinBerg Algorithm illustration

Reference : Kleinberg, J. M. 1999. Authoritative sources in a hyperlinked environment. J. ACM 46, 5 (Sep. 1999)

Bhuvan Bamba, Sougata Mukherjea: Utilizing Resource Importance for Ranking Semantic Web Query Results. SWDB 2004: 185-198

High 
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H
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A

A

A

A

A
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Resource ImportanceResource Importance

Subjective Score

Objective Score
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Total Aggregate is Complex…Total Aggregate is Complex…
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ADVANTAGES OF USING SEMANTIC WEB TECHNOLOGIES 

Flexible Integration of Genome to Phenome Networks

Pathways PhenomeGene Ontology Annotations

Clinical Features
Palpitations 
Tachycardia 
Hypertension 
Congestive heart failure

Pathway Description Source
aerobic respiration -- electron donors reaction l ist BIOCYC
superpathway of glycolysis, pyruvate dehydrogenase BIOCYC
glyoxylate cycle II BIOCYC
TCA cycle -- aerobic respiration BIOCYC
superpathway of glyoxylate bypass+TCA BIOCYC
Citrate cycle (TCA cycle) KEGG
Oxidative phosphorylation KEGG
Electron Transport Chain REACTOME
Oxidative decarboxylation of pyruvate and TCA cycle REACTOME

GO:BP Description
GO:0006118 electron transport
GO:0006099 tricarboxylic acid cycle

GO:MF Description
GO:0005506 iron ion binding
GO:0051538 3 iron, 4 sulfur cluster binding
GO:0051539 4 iron, 4 sulfur cluster binding
GO:0008177 succinate dehydrogenase activity
GO:0009055 electron carrier activity
GO:0046872 metal ion binding
GO:0051537 2 iron, 2 sulfur cluster binding GO:CC Description

GO:0016020 membrane
GO:0005739 mitochondrion

105 47 39 26 1SDBH

Gene

Rank
PARAGANGLIOMAS 4

OMIM ID:115310

Gene : SDHB

Gene map locus :1p36.1-p35

Biological Process

Molecular Function

Cellular Component
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Adding Context through Semantic WeightsAdding Context through Semantic Weights

53

Mitochondrial very-long-chain acyl-CoA dehydrogenase 
deficiency  (OMIM ID: 201475) 

Implicated Gene : ACADVL

9

Without any Subjectivity and Objectivity weights 

After adding Subjectivity and Objectivity weights 

Rank

By incorporating context specific subjectivity (SW) and objectivity weights (OW), we were able to improve ranking of certain genes 
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SPARQL Querying capabilitiesSPARQL Querying capabilities

‘CONSTRUCT’ Querying
“CONSTRUCT” type of query is used in constructing sub - graph associated with matching graph template

Used in calculating the importance and rank each query result 

Provides flexible querying capabilities to query the RDF graphs in assigning and finding importance

‘DESCRIBE’ Querying
‘DESCRIBE’ type returns a single large RDF graph pooling all the information associated with the a resource

Can be used to investigate ‘why Gene A is ranked higher’  or ‘why Gene B is ranked lower?’

OMIM ID :117550

Disease :SOTOS SYNDROME

Total Genes : 291

Implicated Gene: NSD1 

PREFIX CCHMC:<http://www.cchmc.com/test.owl#> 
PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
DESCRIBE CCHMC:HRH2 

DESCRIBE Query

Example 

Reference : http://simile.mit.edu/wiki/Welkin

HRH2
Rank: 27
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C a n d i d a t e  G e n e s   

i n  L o c u s

D i f f e r e n t i a l l y  

e x p r e s s e d  g e n e s

C a n d i d a t e  G e n e s   

i n  L o c u s

D i f f e r e n t i a l l y  

e x p r e s s e d  g e n e s
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C o m p o n e n t

G O : M o l e c u l a r

F u n c t i o n

P a t h w a y s

G O : B i o l o g i c a l

P r o c e s s

M o u s e  

P h e n o t y p e

C l i n i c a l  

F e a t u r e s

Gene Set For

Prioritiz ation

Gene Ontology 

From NCBI 

Entrez Gene

Kegg
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BioCyc
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M ammalian 
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OM IM

&

Syndrome DB

F i n d  e a c h  R e s o u r c e  i m p o r t a n c e   i n

t h e  w h o l e  B I O - R D F  i n f o r m a t i o n  S p a c e

P r i o r i t i z e d  G e n e

L i s t

P R E F I X  D C O : < h t t p : / / w w w . c c h m c . c o m / d c o . o w l # >  

P R E F I X  r d f : < h t t p : / / w w w . w 3 . o r g / 1 9 9 9 / 0 2 / 2 2 - r d f - s y n t a x - n s # >  

S E L E C T  D I S T I N C T  ? g e n e  

w h e r e  {  

? g e n e  r d f : t y p e D C O : G e n e .

? g e n e  ? P R O P E R T Y  ? R e s o u r c e  .

? g e n e   D C O : a s s o c i a t e d d i s e a s e

D C O : C A R D I O M Y O P A T H Y

}  

Utiliz e Resource 

Importance to Rank 

SPARQL Results

SPARQL Query

to mine genes

BIO - RDF

Genome Databases

Phenome

Databases

Data Aggregation from SourcesData Aggregation from Sources
CardioVascular Project CardioVascular Project 
Cincinnati Children’s Hospital Medical CenterCincinnati Children’s Hospital Medical Center
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PREFIX CCHMC:<http://www.cchmc.com/Bio_RDF.owl#> 
PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
SELECT DISTINCT ?pathway 
where { 
?pathway rdf:type CCHMC:KEGG_Pathway .
?Resource ?PROPERTY ?pathway . 
} 

Rank Pathw ay Score
1 Agrin in Postsynaptic Dif ferentiation 0.35737
2 Actions of Nitric Oxide in the Heart 0.27969
3 Stress Induction of HSP Regulation 0.18511
4 Integrin Signaling Pathw ay 0.185
5 uCalpain and friends in Cell spread 0.185
6 How  Progesterone Initiates the Oocyte Maturation 0.1844
7 Signaling of Hepatocyte Grow th Factor Receptor 0.15668
8 Y branching of actin f ilaments 0.15668
9 How  does salmonella hijack a cell 0.15668

10 NFAT and Hypertrophy of the heart 0.15668

Ranked ResultsRanked Results



6666

the neurocommons projectthe neurocommons project

““open source knowledge management”: open source knowledge management”: 
text-mined annotations on literature text-mined annotations on literature 

data integration via RDF and OWL data integration via RDF and OWL 
open source analytics platform open source analytics platform 

open curation system for annotationsopen curation system for annotations
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Neuro CommonsNeuro Commons

neurocommons text mining pilot: neurocommons text mining pilot: 
PubMed abstracts @ 16,000,000 > PubMed abstracts @ 16,000,000 > 
CNS classified abstracts @ 874,727 > CNS classified abstracts @ 874,727 > 
text mining recognized @ 368,688 >  text mining recognized @ 368,688 >  
text mining processed @ 94,381 text mining processed @ 94,381 

extracted graph of 30,000+ relationships extracted graph of 30,000+ relationships 
and 5,500 genes and proteinsand 5,500 genes and proteins
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Science CommonsScience Commons

• Publishing and Protecting KnowledgePublishing and Protecting Knowledge
• Copyright JujitsuCopyright Jujitsu

<a rel="license" 
href="http://creativecommons.org/licenses/by-nc-
sa/3.0/us/">
<img alt="Creative Commons License" style="border-
width:0" src="http://i.creativecommons.org/l/by-nc-
sa/3.0/us/88x31.png" />
</a>
<br />This 
<span xmlns:dc="http://purl.org/dc/elements/1.1/" 
href="http://purl.org/dc/dcmitype/Sound" 
rel="dc:type">work</span> is licensed under a 
<a rel="license" 
href="http://creativecommons.org/licenses/by-nc-
sa/3.0/us/">Creative Commons Attribution-
Noncommercial-Share Alike 3.0 United States 
License</a>.

Legal 
Binding
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BioSurveillance using RSS/RDFBioSurveillance using RSS/RDF
(CDC)(CDC)
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SWAN SWAN 
Semantic Web Applications in NeuromedicineSemantic Web Applications in Neuromedicine
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MagLevMagLev
Explosing Current DBs onto SWExplosing Current DBs onto SW
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How to interact with the How to interact with the 
Semantic WebSemantic Web

<?xml version="1.0" encoding="iso-8859-1"?>
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
xmlns:dd="http://www.myOrg.org/2006/drug_semantics#">
    <dd:Compound rdf:about="http://localhost:3000/urispace/compound/3">
        <dd:name>Memantine</dd:name>
        <dd:structure>C12H18N</dd:structure>
        <dd:ip>1-amino-3,5-dimethyl-adamantane

Merz =&gt; Forest</dd:ip>
        <dd:sample>2.5 g</dd:sample>
        <dd:mol_weight>421.6</dd:mol_weight>
    </dd:Compound>
</rdf:RDF>



Thank YouThank You

Joining HCLSIG-W3C- Joining HCLSIG-W3C- 
http://www.w3.org/2001/sw/hcls/http://www.w3.org/2001/sw/hcls/


