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RDF Background

° OpenPHACTS currently using ChEMBL_13 produced by
Egon Willighagen

° One of our commitments to OpenPHACTS project is to
take over generation of RDF production

More responsive to data changes
More responsive data model changes e.g. ChEMBL 15

Become part of official ChEMBL release cycle

° OpenPHACTS summer data refresh will use our
ChEMBL-RDF — probably use ChEMBL 16
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RDF Current Status

°* ChEMBL-RDF is available on ftp site now
ftp://ftp.ebi.ac.uk/pub/databases/chembl/ChEMBL-RDF/

* Still being refined based on internal review and
OpenPHACTS feedback (15.6 is current release)

° Working with OpenPHACTS partners to load data
VU University Amsterdam - Data loading, API design

Manchester University - IMS, VolD, Linksets
NBIC - ConceptWiki
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Predicates + Objects

<http://rdf.ebi.ac.uk/resource/chembl/assay/CHEMBL615155>

Predicate Object/Literal
rdfs:subClass cco:Assay
rdfs:label String
dcterms:description String
cco:assayType String
cco:assayStrain String
cco:assayCategory String
cco:taxonomy Identifiers.org Link + NCBI Link
cco:organismName String
cco:assayTestType String
cco:assayTissue String
cco:assayCellType String
cco:assaySubCellFrac String
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Predicates + ODbjects (cont.)

<http://rdf.ebi.ac.uk/resource/chembl/assay/CHEMBL615155>

Predicate Object/Literal
cco:targetConfDesc String
cco:targetConfScore String
cco:targetRelType String
cco:targetRelDesc String
cco:hasSource cco:Source
cco:hasTarget cco:Target
cco:hasActivity cco:Activity
cco:hasDocument cco:Document
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ChEMBL Core Ontology (CCO)

° Online resource defining ChEMBL entities and properties

* Namespace: http://rdf.ebi.ac.uk/terms/chembl#

° Initial focus on Substance (Molecule) and Target
Classification

° External ontologies identifiers will appear in the ChEMBL
database, e.g. BioAssay Ontology, Units Ontology

* ftp://ftp.ebi.ac.uk/pub/databases/chembl/ChEMBL-
RDF/15.6/cco.ttl.gz
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‘ h E M B I — R D F chembl_activity:CHEMBL_ACT_756985Z a cco:Activity ;
rdfs:label "CHEMBL_ACT_7569832" ;

cco:publishedType "Kd" ;
cco:publishedRelation "=" ;
cco:publishedvalue "1.1"Maxsd:double ;

cco:publishedUnits "nM" ; chembl_document:CHEMBL19@839@ rdfs:label "CHEMBEL19@83%9@" ;

cco:standardType "Kd" ; . " "o
chembl_molecule:CHEMEL341 a cco:SmallMolecule ; cco:standardR:TGtion v ;Eiég:'zl_l:?:;ZY?EMPUBLICATION i ) o
" o H H prehensive analysis of kinase inhibitor se
rdfs:label "IMATINIB" ; cco:standardValue "1.1"AAxsd:double ; bibo:issue "11" ;
skos:prefLabel "IMATINIB" cco:standardunits "nM" ; bibo:volume "29" ;
cco:highestDevelopmentPhase "4"Asxsd:int ; cco:hasUnitOnto uo:U0_B00E065 ; bibo:pageStart "1046" ;

bibo:pageEnd "1@51" ;
dcterms:date "2011"AAxsdiint
bibo:pmid pubmed:22837378 .

ccothasDocument chembl_document:CHEMEL1138583 . cco:hasQUDT ops:MNanomolar ;

ccohasMolecule chembl_molecule:CHEMBL941
cco:pChembl "8.96"AMxsd:double ;
bao:BAD_BO@0RZ208 bao:BAD_20DRE34 .

Compound 1 Bioactivity | Assay | Target I R
I Standard Standard Standard I Assay Assay Src Assay I Target Target I
Ingredient Molweighll Type Relation Value Units IType Description Descripti Organi I Type 7 Target Name Organism I Reference
] 4036 | kd = 11 M Is Binding constant for Scientific | sinGLE Tyrosine-protein kinase = Hormo | et Biotechnol
?: ABL 1-nonphosphorylated kinase Literature FROTEIN ABL sapiens (2011) 29:11:1046
:ké( I I domain I I
5 | | | |
CHEMBL941 | | | |
chembl_assay:CHEMBL190BG6EE a cco:Assay ;
rdfs:label “CHEMBL19@8688" ; chembl_target:CHEMEL1862 a cco:SingleProtein ;
dcterms:description "Binding constant for ABLl-nonphosphorylated rdfs:label "Tyrosine-protein kinase ABL"
cco:assayType "Binding” ; dcterms:title "Tyrosine-protein kinase ABL"
cco:assayTestType "In vitro" ; cco:targetType "SINGLE PROTEIN"
cco:targetConfDesc "Direct single protein target assigned” ; cco:taxonomy nchitax:9686 , iotax:0686 ;
cco:targetConfScore "3"Arxsdiint | cco:organismiame "Homo sapiens”
ccoitargetRelType "D" ; cco:hasTargetComponent chembl_target_cmpt:CHEMBL_TC_173 .
cco:targetRelDesc "Direct protein target assigned” ;
ccothasTarget chembl_target:CHEMBL18GZ .

ftp://ftp.ebi.ac.uk/pub/databases/chembl/ChEMBL-RDF/
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Activity Ontology Mappings

chembl_activity:CHEMBL_ACT_736985Z a cco:Activity ;
rdfs:label "CHEMBL_ACT_7569852"
cco:publishedType "Kd" ;

cco:publishedRelation "=" ;

cco:publishedvValue "1.1"Adxsd:double ;
cco:publishedlnits "nM" ;

cco:standardType "Kd™ |

cco:standardRelation "="

cco:standardValue "1.1"AAxsd:double
cco:standardUnits "nM"
ccorhasUnitOnto uo:UD_B2@aBes ;
cco:hasQUDT ops:Nanomolar ;
cco:hasMolecule chembl_molecule:CHEMELS41
cco:pChembl "8.96"AAxsd:double
bao:BAD_RO@20L@8 bao:BAD_QB00@34 .
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ChEMBL SPARQL/Linked Data Browser

> ChEMBL

ChEMBL SPARQL Endpoint

servlet/query

Enter SPARQL Query

describe <http:#rdf.ebi.ac.uk/resource/chembl/molecule/CHEMBL282282>

Results per page: | 25 ¢ |

Output: | HTML |

Submit Query

Subject

chembl_ molecule:CHEMBL202262

chembl_molecule:CHEMBL282282

chembl_ molecule CHEMBL282282

chembl_molecule:CHEMBL282282

chembl_molecule:CHEMBL282282

chembl_molecule:CHEMBL282282

chembl_molecule:CHEMBL202262

chembl_molecule:CHEMBL282282

chembl_molecule:CHEMBL202262

chembl_molecule:CHEMBL282282

cher

olec 282242

chembl_molecule:CHEMBL282282
chembl_molecule:CHEMBL282282
chembl_molecule:CHEMBL282282
chembl_molecule:CHEMBL282282

chembl, molecule:CHEMBL2822682

Predicate
cco:moleculeType
cheminf:SI0_000008
cheminf:SIO, 000008
cheminf:SIO_000008

cco:hasActivity

cheminf:SIO_000008

cheminf:SI0, 000008
cheminf:510_000008
cheminf:SI0, 000008
cco:hasActivity
£eazhasDocument
skos:altLabel

cheminf:SIO_000008

cco:highestDevelopmentPhase

ccozhasActivity

Ll

Interface
developed by
Simon Jupp

Share | ™ Feedback

Object
Small molecule
chembl_molecule:CHEMBL282282#hbd

chembl_molecula:CHEMBLI822822 cananical smiles

chembl_molecule:CHEMBL282282#acd_logd

chembl_activity:CHEMBL_ACT 93225

chembl_molecule:CHEMBL282282#acd_most_bpka

chembl_molecule:CHEMBL282282#molformula
chembl_molecule:CHEMBL282282# psa

chembl_molecule:CHEMBL282282#num_ro5_violations

chembl_activity:CHEMBL_ACT 93229

chembl docume: M 27

2-(2,4-Dichloro-phenyl)-5-[4-(4-isopropyl-piperazin-1-yl|)-phenoxy]-1-[ 1,2,4]triazol-1-yl-pentane-2,4-dicl

chembl_molecule:CHEMBL282282# mw_freebase

chembl_activity:CHEMBL_ACT 93228

:SmallMal

le

http://wwwdev.ebi.ac.uk/chembl-spargl/query.html
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CCO: SubstanceTypes

¥ Substance MoleculeType MoleculeTypeCount
¥ (O Biclogical
¥ Antibody cco:Molecule 1254575
: ?Z:'-;EF cco:smallMalecule 1251322
iScFv
'.' Fab cco:UnknownMolecule 1619
) FabPrime
0 FabPrime2 cco:Antibody 701
l. Nifunct cco:ProteinMolecule 650
'.' Immunoadhesin
@ mab cco:Enzyme 92
ScFv
: sdAb :Oligonucleotide 87
: Cell ceo:UnclassifiedMolecule 45
Enzyme
'.' Dligonucleotide cco:Oligosaccharide 34
'. Oligosaccharide el .
@ ProteinMolecule SRS
'.' Yaccine
® virus SELECT ?MoleculeT:
“l"'.' SmallMolecule siviolecule lype
@ Inorganic (count(*) as ?Mol_ecuIeTypeCount)
@ NaturalProductDerived FROM <http://rdf.ebi.ac.uk/dataset/chembl/15>
@ Synthetic WHERE {?Molecule ?p cco:Molecule.
¥ UndefinedSubstance ?Molecule rdfs:subClassOf ?MoleculeType.
© UnclassifiedSubstance ?Molecule cco:molecule Type ?0}
@ UnknownSubstance GROUP BY ?MoleculeType

ORDER BY DESC(?MoleculeTypeCount)



CCO: Target Types

TargetType TargetTypeCount
cco; Target 9570
k4 Target 5960
v Molecular
. . cco:Organism 1478
NucleicAcid
¥ ProteinTarget cco:Cellline 1433
ChimericProtein cco:Tissue 200
FroteinComplex cco;ProteinFamily 154
ProteinComplexGroup
. . cco: ProteinComplex 126
ProteinFamily
ProteinProteinlnteraction cco:ProteinSelectivityGroup %
ProteinselectivityGroup cco:SubCellular 3s
5ingIeF‘rmEin cco:ProteinComplexGroup 30
v MNonMolecular
. 20
Organism ceo: NucleicAcid 12
Phe oty e ceo: ProteinProteinInteraction 11
SubCellular o )
ceo: ChimericProtein 2
Tissue
SELECT ?TargetType
¥ UndefinedTarget N
ADMET (count(*) as ?TargetTypeCount)
UnclassifiedTarget FROM <http://rdf.ebi.ac.uk/dataset/chembl/15>
UnknownTaraet WHERE {?Target ?p cco:Target .
g ?Target rdfs:subClassOf ?TargetType .
?Target cco:targetType ?0}
GROUP BY ?TargetType

ORDER BY DESC(?TargetTypeCount)




CCO: Selecting Bioactivity Data

* Pull back activities for DNDi Assays

dndi

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

assay activity sType sRel
chembl_assay:CHEMBL1862756 chembl_activity: CHEMBL_ACT_6415636 "MSD" "=
chembl_assay:CHEMBL1862756 chembl_activity: CHEMBL_ACT 6418700 "MSD" "=
chembl_assay:CHEMBL1862757 chembl_activity: CHEMBL_ACT 6418698 "M5D" "="
chembl_assay:CHEMBL1862760 chembl_activity:CHEMBL_ACT_6419881 "1C50" ="
chembl_assay:CHEMBL1862760 chembl_activity: CHEMBL_ACT 6419353 "1C50" "=
chembl_assay:CHEMBL1862760 chembl_activity: CHEMBL_ACT 6419916 "1C50" "=
chembl_assay:CHEMBL1862760 chembl_activity: CHEMBL_ACT_6420005 "1C50" "="

chembl_assay:CHEMBL1862760 chembl_activity: CHEMBL_ACT 6419052 "1C50" "="

sVal

7.0

7.0

7.0

4.41

5.0

1.68

4.7

sUnit

"day”

"day”

"day”

"ug.mL-1"

"ug.mL-1"

"ug.mL-1"

"ug.mL-1"

"ug.mL-1"

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL _SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

chembl_source:CHEMBL_SRC_14

SELECT ?dndi ?assay ?activity ?sType ?sRel ?sVal ?sUnit
WHERE {

?dndi ?pl cco:Source;
rdfs:label '‘DNDI'.
?assay ?p2 cco:Assay;
cco:hasSource ?dndi;
cco:hasActivity  ?activity.

?activity cco:standardType  ?sType;

cco:standardRelation ?sRel;
cco:standardValue ?sVal;
cco:standardUnits  ?sUnit.




Questions

°* Which BAO entities/classes would you suggest we use In
ChEMBL? Is there a compound, target, reference...?

°  Which predicates do you suggest we use?

* |s ChEMBL included in current PubChem RDF mapping
process?

° Other example datasets using BAO?
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