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Europe PMC Overview

• 30 million documents of 

which 3 million full text

• Enrichments: ORCIDs, 

citations, named entities, 

DOIs, data links

• Website, web services, 

FTP

• 29 funders including 

EMBL

• Over 1M IPs per month

• A PMCI partner







Europe PMC Content
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Unique Identifiers

Reused from: seier+seier, 

Flickr

Reused from: Images 

Money, Flickr

Critical for non-ambiguous integration, impact assessment and credit systems

PMID, PMCID, DOI

Accession number

DOI, handle

ORCID

Ringgold ID

GrantID



(1) Europe PMC and

Use of the claiming tool

• ~500K article claims

• ~ 25K unique ORCIDs

Incorporation into Europe PMC

• 1.6M unique articles in Europe 

PMC linked to ORCIDs

• 115,000 ORCIDs represented

An integrated encyclopedia of DNA 

elements in the human genome.
(PMID:22955616 PMCID:PMC3439153)

THOR: ORCIDs for data (June 2015) 

MM Hoffman
15 articles

(74 by name search)





Wikipedia links : 300,000 + articles





A workshop for curators and text miners: Hinxton, July 2013





When asked about text mining features, 

effort and impact

Impact

Effort

low

low high

high

Database links & content

NER & relationships

Filtering sorting and clusteringProduct reliability

Article anatomy
Interfaces

Time & expertise
Availability and formats

Education and comms



When asked about an anti-product

• Reliability

• Performance and speed

• Documentation, guarantees,

• Not being goofy

• Trustworthiness: doing what it 

says on the tin; not “I feel 

lucky” 

• Easy to use - nice interfaces

• High precision

• Broad appeal

• Not too many results



Text mining

GO

EFO

Ontologies

Literature

Data



Scope of routine text mining: full text

Almost a billion unique annotations

Vocabulary mapping and management



Text-mining data citations: Impact for ELIXIR

A reasonable number of articles cite data in 

supplemental data files, especially as large datasets





Section Tagger is rule-based and works on XML

Conclusion & Future Work: (conclusion | key message | 

future | summary | recommendation | implications for clinical 

practice | concluding remark)”.

Precision: 99.84%, Recall: 96.27%, F-score: 98.02%



Beyond the BioEntities Tab

• More connectivity

• More context for links

• Sharable annotations

• Challenges of scale: nearly a billion 

annotations generated

• Using Web Annotation Data model





Notes on RDF

• Running on the EBI RDF platform

• Stores 1,563,241,810 triples text-mined from 

~400K OA articles

• Provides

• For each article, all the annotations linking to 

ontologies/databases

• With contexts

• Sentences

• Section information



Use cases

• Show all the articles where a PDB accession number 

3NSS is mentioned.

• Show all the annotations, each with its label, in 

PMC3382907.

• Show all the articles where inflammatory bowel disease 

(C0021390) is mentioned.



pPMC

Web 

Services

API

Full Text

XML & OCR

Unified

Index

Text 

Mining

Text-mining outputs

full text loader & 

section taggerFull Text

Europe PMC as a platform

Metadata

Text 

Mining

Text 

Mining

Annotopia



Europe PMC REST Web services

• 110 indexed fields

• everything you see in the website except non-

OA full text

• PMIDs and PMCIDs can be used 

interchangeably

• XML or JSON outputs (not full text)

• About 50 million requests per month



Using text mining to build ontologies

• Mining novel disease-phenotype associations from EuropePMC 
abstracts using Whatizit for IBD and Type 2 diabetes

• EuropePMC abstracts, MeSH annotations

• Mammalian Phenotype Ontology

• Human Phenotype Ontology

• Expert clinicians

• Output – an OWL ontology with novel phenotype-disease 
associations

• Recall – 60%

• http://phenoday2015.bio-lark.org/pdf/6.pdf



Centre for Therapeutic Target Validation 

(CTTV)

- aims to provide evidence on the biological validity of 

therapeutic targets … using genome-scale experiments 

and analysis.

- Biological impact assessment (assays to expand evidence

- Pre-competitive

- Arsenal of approaches … including text mining



It doesn’t have to be fancy

• Appearance in title, abstract, full text

• Appearance in section e.g. 

introduction, conclusion, results, 

figure

• Article type (e.g. review)

• Publication date profile

• Self citation?………

Disease Protein

No. of 

articles

IBD TNF 491

IBD IL-10 125

IBD CD4 122

IBD IL-17 107

“For example, the CARD15 gene product, NOD2, 

influences the development of the adaptive immune 

response [11,12] and functional variants of the gene 

predispose to the inflammatory bowel disease (IBD), 

Crohn disease (Table 1).”



Patents and Chemistry



SureChembl: Why look at patent documents?

• Patent filing and searching

• Legal, financial and commercial incentives & interests

• Prior art, novelty, freedom to operate searches

• Competitive intelligence

• Unprecedented wealth of knowledge

• Most of knowledge will never be disclosed anywhere else

• Average lag of 2-3 years between patent document and journal 

publication disclosure for chemistry



From SureChem to SureChEMBL

• Digital Science/Macmillan donated SureChem to EMBL-

EBI

• SureChem: commercial patent chemistry mining product

• Wellcome Trust funds further development

• EMBL-EBI provides an on-going, live service

• Full functionality freely available to everyone

• Query, view and export chemistry from patents

• Complemented with biological annotations



SureChEMBL data processing

WO

EP
Applications
& Granted

US
Applications 

& granted

JP
Abstracts

Patent 

Offices

Chemistry 
Database

SureChEMBL System

Patent 
PDFs

(service)
Application

Users

API

Database

Entity 
Recognition

SureChem IP

1-[4-ethoxy-3-(6,7-dihydro-1-methyl-7-oxo-3-propyl-
1H-pyrazolo[4,3-d]pyrimidin-5-yl)phenylsulfonyl]-4-

methylpiperazine

Image to 
Structure
(one method)

Name to 
Structure 
(five methods)

OCR

Processed 
patents
(service)



Data growth

• ~80K novel compounds every month

• ~800K novel compounds since EBI took over

• 2–7 days for a published patent to be chemically annotated and 

searchable in SureChEMBL

Cumulative growth of SureChEMBL compounds
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Compound-patent map

• Flat file with

• Compound, global frequency, document, section, 
section frequency, publication date

• Back file

• 187,958,584 unique patent-compound pairs

• 14,076,090 unique compound IDs

• 3,585,233 EP, JP, WO and US patent docs

• 1960-2014

• Quarterly incremental updates

• Q1 2015 is also now available on the FTP

http://chembl.blogspot.co.uk/2015/03/the-surechembl-map-file



EMBL-EBI chemistry resources

RDF and REST API interfaces

REST API Interface - https://www.ebi.ac.uk/unichem/

Atlas

Ligand 
induced 

transcript 
response

750

PDBe

Ligand 
structures 

from
protein 

complexes

15K

ChEBI

Nomenclature 
of primary and 

secondary 
metabolites. 

Chemical 
Ontology

24K

SureChEMBL

Chemical
structures 

from patent 
literature

16M

ChEMBL

Bioactivity 
data from 
literature 

and 
depositions

1.5M

UniChem – InChI-based chemical resolver (full + relaxed ‘lenses’) >90M

3rd Party Data

ZINC, PubChem, 
ThomsonPharma 
DOTF, IUPHAR, 

DrugBank, KEGG, 
NIH NCC, 

eMolecules, FDA 
SRS, PharmGKB, 

Selleck, ….

~65M





Reuse: Text and Data Mining (TDM)

• Text mining treats articles as 

big data

• UK: changes to legislation

• Europe: addressing barriers 

to TDM  2% (€5.3 billion) 

increase in the real value of 

research output produced by 

the EU research budget. 
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