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From molecules to medicine 

We are always seeking new ways to read 

and understand DNA 

New technologies provide ways to collect, 

compare and visualize molecular 

information 

Bioinformatics enables new applications: 

• molecular medicine 

• agriculture 

• food 

• environmental sciences 



Data resources at EMBL-EBI 

Literature & ontologies 
• Experimental Factor 

Ontology 

• Gene Ontology 

• BioStudies 

• Europe PMC 

Chemical biology 
• ChEBI 

• ChEMBL 

• SureChEMBL 

Molecular structures 

• Protein Data Bank in Europe 

• Electron Microscopy Data Bank 

Gene, protein & metabolite expression 
• Expression Atlas 

• Metabolights 

• PRIDE 

• RNA Central 

Protein sequences,  

families & motifs 
• InterPro 

• Pfam 

• UniProt 

Genes, genomes & variation 
• Ensembl  

• Ensembl Genomes 

• GWAS Catalog 

• Metagenomics portal 

Systems 
• BioModels 

• BioSamples 

• Enzyme Portal 

• IntAct 

• Reactome 

Molecular Archives 
• European Nucleotide Archive 

• European Variation Archive 

• European Genome-phenome Archive 

• ArrayExpress 



Database interactions 

• Our collaborative community 
facilitates social, scientific and 
technical interactions 

• This image shows internal 
interactions between data 
resources, as determined by the 
exchange of data. 

• The width of each internal arc is 
weighted according to the 
number of different data types 
exchanged. 



FAIR data 



Big data, big demand 

~27 million  
requests to EMBL-EBI websites 

every day  

120 petabytes 
of storage capacity in our data centres 

EMBL-EBI delivered 

152 million  
jobs to its users in 2016 

Scientists at over  

3.2 million  
unique IP addresses use  

EMBL-EBI websites 



Generic vs structured/specific data 
archives 



Biological metadata – critical 
to scientific reuse 

Generic: title, submitters, date, file format, version.  
 
citation 
basic search 

 

Wagner F.F., 23-APR-2002, TPA: Homo sapiens SMP1 

gene, RHD gene and RHCE gene, INSDC, 14-NOV-2006 

(Rel. 89, Last updated, Version 7). BN000065 

Specific: organism, tissue, phenotype, location, process … 
 
deep search  
analysis  
computation 



Persistent Identifiers in the 
Life Sciences 

• Accession numbers  
• heterogeneous, recognizable, community accepted 
• 4XNR, 9606, JF803844, ENSG00000139618, P13569 

• DOIs  
• Journals and generic data resources (FigShare, Dryad, 

Zenodo) 
• Occasional use for high-level datasets as 2O PID 

 

• ORCIDs 
• 4.5M articles, 0.5M published authors in Europe PMC 
•  Application to submitted datasets 



Data collections and identifiers in life 
sciences 
• Actionable identifiers embedded in URLs 
https://www.ebi.ac.uk/pdbe/entry/pdb/2gc4 

http://www.wormbase.org/db/gene/gene?name=WBGene00000001;class=Gene 

http://www.ebi.ac.uk/ena/data/view/Taxon:9606 

 

• The same data collection is often provided by 
many alternative physical locations 

http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&id=9606 

http://www.ebi.ac.uk/ena/data/view/Taxon:9606 

 

 



Challenges 
• Multiple URLs for the same collection make object 

unification challenging 

• Which resource should be used for annotation or 
citation 

• A given location may be down, or change its URL, 
resulting in dead links 

 



Identifiers.org 
• Identifiers.org system provides unique stable, 

resolvable and location-independent URIs to 
identify and locate life science data 

• Promotes Findable, Accessible, Interoperable and 
Re-usable (FAIR) data 

• Over 10 years supporting data integration 

• Community driven 

• Free to use 

http://identifiers.org 



Compact Identifiers 
• A unique prefix indicating the assigning authority 

• A locally assigned database identifier sometimes called 

an accession 

• An additional provider level prefix (provider_code) to 

identify individual hosts 

 

 
prefix:accession 

provider 

code/prefix:accession 



• A PMCI partner: PMC & PMC Canada 

• Since 2007 
(UKPMC) 

• 30+ million 
documents of 
which 4 million full 
text, >25 million 
PubMed abstracts 

• Enrichments: 
ORCIDs, citations, 
named entities, 
DOIs, data links 

• Website, web 
services, FTP 

 



Content in Europe PMC 

• Europe PMC is a partner in PubMed Central International. 
• Content is freely shared between the nodes 

Abst ract s

32 million, 27 
million from PubMed

Pat ent s

4.2 million

Agr icola

records

630,000

NHS

guidel ines

799

Ful l  t ex t

ar t icles

4 million

Access more content Single search interface

Abstract

Full text

Abstract

Full text

+ APIs 



Extracting information from semi-
structured data (reading) 



Data “citation” in Europe PMC 

743,084 articles 

~30% articles have supplemental data 

DOIs 
% 

<10% articles mention data identifiers 



Annotations on papers 



Authors and ORCIDs 





Claiming Individual Studies 



Batch Retrospective Claiming 



All EMBL-EBI Data Claims to ORCID 



Search Europe PMC 
By ORCID  

EBI ORCID HUB 

ORCID 

Synergistic Efforts at EMBL-EBI 

http://www.omicsdi.org/search 



EMBL-EBI THOR Development – At a Glance 



Scholix: Data-Literature Links 
exchange 
• Harmonized format for Data-Literature links 

• Between natural link hubs 
• CrossRef  

• DataCite 

• OpenAIRE 

 



Scholix at Europe PMC 

• Different origin 
Data-Literature links 
in various places in 
API and User 
Interface 

• Consolidation into 
one API method 
providing links in 
Scholix format 

 



Data in different Places 



Response Structure 



Scholix link format+ 



Scholix at Europe PMC 
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More questions? Contact us 

 

https://europepmc.org/ 

@EuropePMC_News 

 

Questions about Europe PMC 

Helpdesk@EuropePMC.org 

 

My contact details 

graf@ebi.ac.uk 

https://europepmc.org/
https://europepmc.org/
https://europepmc.org/
https://europepmc.org/
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