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RDF data resources at EMBL-EBI
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Lots of links, but what are the integration points?
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Integration points

* Most common integration point gene or protein id

UniProt or Ensembl id
Ontology terms (GO, EFO)

* Most databases include db cross references to support

hyperlinking and search
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Mappings get imported from other resources
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Ensembl 2 UniProt example — BRAF gene
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Ensembl gene ENSG00000157764
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e Entry . Entry name ‘ Protein names
1 H7C560 H7CS560_HUMAN ‘ Serine/threonine-protein kinase B-r...

a BRAF_HUMAN %  Serine/threonine-protein kinase B-r...
e HICASS_HUMAN | Serine/threonine-protein kinase B-r...
Q WICSK3_WUMAN [ Serine/threonine-protein kinase B-r...

' Gene names Organism
BRAF Homo sapiens (Human)

BRAF, BRAF1, RAFB1 Homo sapiens (Human)
BRAF Homo sapiens (Human)

BRAF Homo sapiens (Human)
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Querying across resources

“Show expression for ENSG00000129991 (TNNI3) with its GO
annotations from Uniprot”
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Convenience links derived from stronger links
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Need to be careful with Xrefs

RNASeq experiment shows expression of transcript ENST00000288602
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Gene | \ | EFF737
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transcripts peptide

UniProt proteins

Would you expect this experiments to be returned in a search for Q75MQ8?
- probably yes

Is there evidence for the expression on this protein?
- possibly not
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Ensembl core RDF schema




Ensembl Gene to UniProt protein
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How can we capture that the link of convenience is derived from
the longer chain of links above?



Vocabulary for describing linked datasets

Describe partitions/subsets in a dataset
Class partitions e.g. all triples where subject of a given type

Property partitions e.g. all triples where a given property is
used

VolID linksets
Description of links between datasets (or partitions)

We can use VolD to cut a large dataset like ensembl into
smaller datasets based on partitions

We can use linksets to describe how these subsets releate
to each within Ensembl, and to external datasets like UniProt



Describing subsets and linksets with VolD

uniprot; Reviewed _Protein
50:polypeptide of
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Subsets

ensomblINFERRED_FROM_TRANSLATION

°  All Ensembl gene subset: :gene_partition void.class ensembl:Gene
*  All Ensembl transcript subset: :transcript_partition void:class ensembl:Transcript
°  All Ensembl protein subset: :protein_partition void:class ensembl:Protein

°  All UniProt reviewed protein subset: :uniprot_reviewed_partition void:class uniprot:Reviewed_Protein

Example Linkset
. Gene Transcript linkset:
:gene_transcript_partition a void:Linkset ;
void:linkPredicate so:transcribed_to;
void:subjectTarget :gene_partition ;
void:objectTarget :transcript_partition

° Repeat for transcript-protein, protein-uniprot, gene-uniprot



Derived Linksets
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Linkset of convenience
° A linkset derived from other linksets
:gene_to_uniprot_protein_linkest prov:wasDerivedFrom
:gene_to_transcript, :transcript_to_peptide, :peptide_to_uniprot ;
void:subjectTarget :gene_partition ;

void:objectTarget :reviewed_uniprot_partition

prov:wasDerivedFrom - “A derivation is a transformation of an entity into
another, an update of an entity resulting in a new one, or the construction
of a new entity based on a pre-existing entity.”



Implementation — 1013 linksets defined

http://tinyurl.com/pswqo8l|

ADOUL: protein_coding INFERRED_FROM_TRANSLATION Uniprot/SWISSPROT linkset 4
Mtp: /ol ebi.ac uk/dataset/ensambl/76/linkset- 39940 ] Glef4d66 2644 540250000 10508

Type: Unkset

more types..,

Related to

wasDerivedFrom (Linkset)
¢ protein NONE Uniprot/SWISSPROT Snkset
¢ protein CHECKSUM Uniprot/SWISSPROT lnkset
¢ protein DEPENDENT Uniprot/SWISSPROT Snkset
« protein DIRECT Uniprot/SWISSPROT Snkeet
* protein SEQUENCE_MATCH Uniprot/SWISSPROT linkset
» linksot-trasacript-SO_tranalates_to-protein
* Bnkset-transcript-SO_transcribed_from-protein_coding

linkPredicate (ObjectProperty)
+ inferred mapping from transfation

» SWISSPROT-datases-partiticn

¢ protain_codng-catasel-partition




Generic query to explore a dataset

PREFIX void:<http://rdfs.org/ns/void#>
PREFIX rdfs:<http://www.w3.0rg/2000/01/rdf-schema#>

SELECT DISTINCT ?subject ?subject_name ?object ?object name
WHERE {
?linkset a void:Linkset ;
void:objectTarget [void:class ?object ] ;
void:subjectTarget [void:class ?subject ] .
?subject rdfs:label ?subject_name .
?0bject rdfs:label ?object name .



Visualising Linksets

http://tinyurl.com/p3gw7 of

http://biohackathon.org/d3sparqgl/




PREFIX void:<http://rdfs.org/ns/void#>

PREFIX prov:<http://www.w3.org/ns/prov#>

PREFIX ensemblterms: <http://rdf.ebi.ac.uk/terms/ensembl/>
PREFIX core: <http://purl.uniprot.org/core/>

SELECT ?subject ?rel ?object ?derivedLinksetRelation WHERE
{

?subject ?rel ?object .

?subject a ?subjectType .

?0bject a ?objectType .

?linkset void:linkPredicate ?rel .

?linkset prov:wasDerivedFrom ?derivedLinkset .

?derivedLinkset void:linkPredicate ?derivedLinksetRelation .

VALUES ?subjectType {ensemblterms:protein_codingt «—— Ensembl gene
VALUES ?objectType {core:Reviewed Protein core:Protein} « UniProt Protein



Querying convenience links
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Provenance based schema for publishing and sharing
linksets across resources

Tune query precision (scientific lenses)
Used to assist SPARQL autocomplete widgets

Potential for use by query optimizers to improve query
plans for federated querying



It's possible that linksets are still over generalisations
Semantics aren’t well defined

Some cases require more fine grained solution (consider %
sequence similarity)

Alternative approaches
Nanopublications, Open Biological Associations (OBAN)

Property singleton pattern
OWL modeling

Open to other ideas???
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