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Resource Description Framework
● Triples

○ subject - predicate - object
■ :someGene :hasIdentifier “ENSG12345678”

○ Resourses: Internationalized Resource Identifiers
■ http://identifiers.org/ensembl/ENSG12345678

● Ontologies
○ Standardizing predicates, classes, etc
○ Common language → interoperabililty



WikiPathways RDF



GPMLRDF → WPRDF



rdf.wikipathways.org



Example RDF
<http://identifiers.org/ncbigene/8792>
        a                   wp:DataNode , wp:Protein ;
        rdfs:label          "RANK"^^xsd:string ;
        dc:identifier       <http://identifiers.org/ncbigene/8792> ;
        dc:source           "Entrez Gene"^^xsd:string ;
        dcterms:identifier  "8792"^^xsd:string ;
        dcterms:isPartOf    <http://rdf.wikipathways.org/Pathway/WP12_r97823/WP/Interaction/id6251ac9> ,
                                          <http://rdf.wikipathways.org/Pathway/WP12_r97823/WP/Interaction/idffa65a8b> ,
                                          <http://identifiers.org/wikipathways/WP12_r97823> ,
                                          <http://rdf.wikipathways.org/Pathway/WP12_r97823/WP/Interaction/f49c2> ;
        wp:bdbEnsembl       <http://identifiers.org/ensembl/ENSG00000141655> ;
        wp:bdbEntrezGene    <http://identifiers.org/ncbigene/8792> ;
        wp:bdbHgncSymbol    <http://identifiers.org/hgnc.symbol/TNFRSF11A> ;
        wp:bdbUniprot       <http://identifiers.org/uniprot/Q9Y6Q6> ,
                                          <http://identifiers.org/uniprot/A0A1W2PR41> ;
        wp:isAbout          <http://rdf.wikipathways.org/Pathway/WP12_r97823/DataNode/f00> .



SPARQ
L

queries

PREFIX wp:      <http://vocabularies.wikipathways.org/wp#>
PREFIX rdfs:    <http://www.w3.org/2000/01/rdf-schema#>
PREFIX dcterms: <http://purl.org/dc/terms/>

SELECT DISTINCT ?pathway (str(?label) as ?geneProduct)
WHERE {
    ?geneProduct a wp:GeneProduct . 
    ?geneProduct rdfs:label ?label .
    ?geneProduct dcterms:isPartOf ?pathway .
    ?pathway a wp:Pathway .
    
    FILTER regex(str(?label), "CYP"). 
}



SPARQ
L

queries



SPARQ
L

queries



Federated
SPARQL
queries

SELECT ?pathway ?target ?assay ?smiles WHERE {
  {  SELECT DISTINCT ?pathway ?uniprot
        iri( bif:concat("http://bio2rdf.org/uniprot:",
              bif:regexp_substr('http://identifiers.org/uniprot/(.*)',?uniprot, 1))
        ) as ?chembluniprot
     WHERE {
         ?s ?p ?uniprot ; dcterms:isPartOf ?pathway .
         FILTER regex(?uniprot, "uniprot")
     }
  }
  SERVICE <http://rdf.farmbio.uu.se/chembl/sparql/> {
    ?target owl:sameAs ?chembluniprot .
    ?score chembl:forTarget ?target .
    ?assay chembl:hasTargetScore ?score .
    ?activity chembl:onAssay ?assay ;
      chembl:forMolecule ?molecule .
    ?molecule bo:smiles ?smiles .  
  }
}



Computer-Assisted Curation
SELECT DISTINCT ?homepage ?label ?identifier 
WHERE {

?gene dc:source "Ensembl"^^xsd:string ;
    rdfs:label ?label ;
    dcterms:identifier ?identifier ;
    dcterms:isPartOf ?pathway ;
    a wp:GeneProduct .

FILTER (!strStarts(?identifier, "ENSRN"))
?pathway wp:organism <http://purl.obolibrary.org/obo/NCBITaxon_10116> ;
    foaf:page ?homepage .

}



Nanopublications

Groth P, Gibson A, Velterop J. The 
anatomy of a nanopublication. 
Information Services & Use. 2010 
1;30(1-2):51-6.



WikiPathways Nanopublications
sub:assertion {
  chebi:16670 a wp:Metabolite . wormbase:ZC376.7 a wp:Protein .
  interaction:id482a1806 wp:organismName "Caenorhabditis elegans" ;
    wp:source wormbase:ZC376.7 ;  wp:target chebi:16670 ;  a wp:Interaction .
}
sub:provenance {
  wp:WP525_r84475 dc:title "Mitochondrial Unfolded-Protein Response (UPRmt)"@en .
  sub:assertion has-source: pmid:22700657 , wp:WP525_r84475 .
}
sub:publicationInfo {
  sub:activity a prov:Activity ; prov:atLocation wd:Q1137652 ; 
  prov:used <https://github.com/wikipathways/nanopublications> .
  this: dcterms:created "2018-10-10"^^xsd:date ; dcterms:rights cczero: ;
    prov:wasDerivedFrom wp:WP525_r84475 ; prov:wasGeneratedBy sub:activity .
}





Conclusions / Outlook
● Yet another output format

○ SPARQL for querying
○ Curation
○ Nanopublications

● Outlook: WPRDF 2.0
○ More FAIR (e.g. more useful IRIs)
○ More biology (e.g. taking advantage of newer GPML)
○ ...

● github.com/wikipathways/GPML2RDF
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