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Europe PMC Overview

30 million documents of

which 3 million full text
£ 30million *
5) abstracts .
3 million  Enrichments: ORCIDs,
full- . . ",
g . citations, named entities,
2 - DOls, data links
) Q
Amiools e, 4l e - Website, web services,
« 29 funders including
EMBL

* Over 1M IPs per month

A PMCI partner
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Europe PMC plus Europe PMC labs

Europe PubMed ‘mammal diversity" (OREE o
Central )

Results G—) Recent Activity [d Export

Relevance 1234688 > >

Benefits to poorly studied taxa of conservation of bird and mammal diversity on

islands.
(PMID: 25065301) Popular content sets @
Aslan C, Holmes M, Tershy B, Spatz D, Croll DA
Conserv Biol [2015, 29(1):133-142] Full Text articles only (85)
Cited: 0 times

Open Access articles only (53)
. _— . . . . . . . All reviews (8)
Higher speciation and lower extinction rates influence mammal diversity gradients in
Asia.
(PMID: 25648944 PMCID:PMC4333168) Free full text article 9
Tarmma ¥, Rarmakrishnan U
BMC Evol Biol [2015, 15:11]
Cited: 0 times

Reading Mammal Diversity from Flies: The Persistence Period of Amplifiable
Mammal miDNA in Blowfly Guts (Chrysomya megacephala) and a New DNA Mini-
Barcode Target.

(PMID: 25898278 PMCID:PMC4405593) Free full text article @@
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What do Pneumocystis organisms tell us about the phy Species

their hosts? The case of the woodmouse Apodemus sy
continental Europe and western Mediterranean islands
(PMID:25830289 PMCID:PMC4382281)

Abstract § Citations @ BioEntities @ Related Articles @ E

Demanche C, Deville M, Michaux J, Barriel ¥V, Pingon C, Aliouat-Denis CM, Pottier M
Aliouat el M, Dei-Cas E, Morand 5, Guillot J

Laboratoire de Farasitologie (EA4547), Faculté de Pharmacie, Université de Lille, Lil
de Lille, Centre d'Infection et d'lmmunité de Lille, Inserm U1013, UMR CHMRS 8204, |
d'Alfort, Biologie et Diversité des Pathogénes Eucaryotes Emergents, Lille, France.

PloS one [2015, 10(4):e0120838]

Type: Journal Article, Research Support, Non-LLS. Gow't
DOI: 10.137 1/journal.pone.01206839 B

Abstract
| Gene Ontology(1) | Genes

Pneumocystis fungi represent a highly diversified biclogical group with nume
display a strong host-specificity suggesting a long co-speciation process. In
presence and genetic diversity of Pneumocystis organisms was investigated
from woodmice {Apodemus sylvaticus) collected on western continental Eurc
islands. The presence of Pneumocystis DNA was assessed by nested PCH a

“

Identified 20 unigue Species in the full text

Pneumocystis (152)

Apodemus sylvaticus [33)
[A. sylvaticus)

Rodentia (10)
[radents)

mice (9)
(mouse)

Heligmosomoides polygyrus (8)
[H. polygyrus)

nematode (7)
Animals (7)
mammals [6)
fungi (4)

primate (4)
Apodemus [4)

P murina (4)
Muridae (2)
Trichuris muris (1)
Turkey (1)
hurmans (1)
Tadarida brasiliensis (1)
S, asstuans (1)

macagues (1)

rats (1)




Europe PMC Content
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Unique Identifiers

| sz~ | PMID, PMCID, DOI
ORCID e —

Ringgold ID

Reused from: seier+seier,
Flickr

O
Reused from: Images =

Money, Flickr ‘ - 5
II ll ull II I

GrantlD e
.n‘ |‘ M ‘ Wf .l =

J ”M U lL\ VRS

Accession number
DOI, handle

Critical for non-ambiguous integration, impact assessment and credit systems
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(1) Europe PMC and

| ORCIDs

Use of the claiming tool
~500K article claims

COO0-0002-6528-0B83

O0O00-0003-3838-8664
C000-0001-5643-4066

2 Review Bibliography

Database citation in full text biomedical articles.

[ J (PMID:23734176 PMCID:PMC3667078)
Kafkas $, Kim JH, McEntyre JR

PloS one [2013, 8(5):e63184]

~ 25K unique ORCIDs

Incorporation into Europe PMC

1.6M unique articles in Europe
PMC linked to ORCIDs

115,000 ORCIDs represented

(74 by name search)

THOR: ORCIDs for data (June 2015)

« Tips for ORCID linking ¥

OO O 2= IS ET =7 T
0000-0002-6583-6541
Q000-0003-3955-0117
0000-0001-5546-0672

An integrated encyclopedia of DNA

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

QO00-0001-9106-3573
Q0O00-0002-03138-2691
Q000-0002-1767-9318

QO00-0002-4517-1562

MM Hoffman
15 articles

QO00-0003-0321-7BE5
Q000-0003-1601-6640
Q000-0003-1822-7373
Q000-0003-2525-5508

Q000-0003-4607-2782
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Found 10 UniProt record(s) citing this article 00:00:48 421

CG3595 Q,
(UniProtFg "~~~

Cytochrol

{LUniProt:P1 FlyBasE

Cytochrol

{UniProt:0t

Cytochraol

{UniProt:PO

Myosin re e hitp:/fflybase.orgfcgi-binjunig.html?db=fori&field=pubmed_idé
{UmiProt:P4

NADH-uE

{UniProt:0t

RLA M il

A Database of Drosophila Genes & Genomes

BioStudies

Database of biclogical studies

Identified

— e Female and male gamete mitochondria are distinct and bDrr";:ulef
pab 3 structure, and genome function
pdb 1720 http:/www.ebi.ac.uk/biostudies/studies/S-EPMC3814208

pdb 1QC
pdb 1V54 W View stroctare O

Wikipedia links : 300,000 + articles EMBL-EBI
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A workshop for curators and text miners: Hinxton, July 2013

6. How often do you use TM tools in your work? @ Create Chart ¥ Download
Response Response

Percent Count
never 22.7% ¥
rare (a few times in a year) 45.5% 10
sometime (a few times in a month) 4 5% 1
often (almost daily) 27.3% 6
answered question 22
skipped question 0
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3. How important is text mining currently to services provided by the @& create Chart ¥ Download

EBI/Sanger?

Response Response

Percent Count
not important 15.0% 3
moderate 60.0% 12
important 15.0% 3
very important 10.0% 2
answered question 20
skipped question 2
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When asked about text mining features,
effort and impact

*Database links & content

low
Article anatomy
Interfaces
Time & expertise
Availability and formats
Education and comms
Effort
* * * NER & relationships
Product reliability Filtering sorting and clustering
high |

low

Impact high

EMBL-EBI



When asked about an anti-product

ANTI - SOLUTION
PRODVCT BOX

Reliability

Performance and speed
Documentation, guarantees,
Not being goofy
Trustworthiness: doing what it
says on the tin; not “| feel
lucky”

Easy to use - nice interfaces
High precision

Broad appeal

Not too many results

EMBL-EBI



Text mining

Literature

. Europe PubMed
Central

[l A chaperone-assisted degradation pathway targets kinetochore proteins
to ensure genome stability.
(PMCID:PMC3907333)

Full Text P Citations @ BioEntities @ Related Articles @ External Links @

@PLOS | GENETICS A Peer Reviwed, Open Access Journal

View this Article | Submit to PLOS. | Get E-Mail Alerts | Contact Us
PLoS Genet. Jan 2014; 10(1): 1004140

Published online Jan 30, 2014. doi: 10137 1journal.pgen. 1004140 PMCID: PMC3907333
A Chaperone-Assisted Degradation Pathway Targets Kinetochore Proteins
to Ensure Genome Stability

5 §07d

Franziska Kriegenburg, Visnja Jakepec 2 Esben G. Poulsen,' Sofie Vincents Nielsen,' Assen Roguev,®
Nevan Krogan 3 Colin Gordon,* Ursula Fleig,2 and Rasmus Hartmann-Petersen '

Jefirey L. Brodsky, Editor

Jau:

Auther information » Article notes » Copyright and License information »

Abstract G

Cells are regularly exposed 10 stress conditions that may lead o protein misfolding. To cope with this
challenge, molecular chaperanes selectively target structurally perturbed prateins for degradation
via the Ubiquitin-proleasome pathway. In mammals the co-chaperone BAG-1 plays an important role
in this system. BAG-1 has two orthologues, Bag101 and Bag102, in the fission yeast
Schizosaccharomyces pombe. We show that both Bag101 and Bag102 interact with 268
proteasomes and Hsp?0. By episiasis mapping we identify a mutant in the conserved kinetochare
component Spe7 (Spe 105/Blinkin) as a target for a quality control system that alsa invalves, Hsp70,
Bag102, the 265 proteasome, Ubc4 and the ubiquitin-lig Ubr11 and San1. Accoraingly,
chromosome missegregalion of spe7 mutant sirains is alleviated by mutation of companents in this
pathway. In addition, we isolated a dominant negative version of the deubiguitylating enzyme, Ubp3
as a suppressor of the spc7-23 phenatype, that the proteasom Ubp3is
required for this degradation system. Finally, our data suggest that the identified pathway is also
involved in quality control of other kinetochare components and therefore likely io be a comman

o degradation mechanism 1o ensure nuclear protein homeostasis and genome Integrity.
5

Ontologies
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Scope of routine text mining: full text

3540000
3000000
2500000
2000000

S Unigue Terms
1530000

111111,

chemical gene_protein  organism go_term disease accession

HArticles

Almost a billion unique annotations
Vocabulary mapping and management
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Text-mining data citations: Impact for ELIXIR

Articles containing a data reference
133000

S0000

S subrnission

B3O00 & added-value
70000 ‘ -
60000

50000
- b4

30000 -

20000

10000

EMA FOE SMPs LIniProt PFAM Data DOIls ArrayExpress RefSeq Ensembl Interpro

5% articien by

‘ A reasonable number of articles cite data in

nnnnnnnn

supplemental data files, especially as large datasets

.
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Bringing Structure to Biology

PDBe » 1cbs

Protein Data Bank in Europe

CRYSTAL STRUCTURE OF CELLULAR RETINOIC-ACID-BINDING
PROTEINS | AND Il IN COMPLEX WITH ALL-TRANS-RETINOIC ACID

AND A SYNTHETIC RETINOID

Source organism: Homo sapiens [9606]

Primary publication:

M Crystal structures of cellular retinoic acid binding proteins I and II in complex with all-trans-

retinoic acid and a synthetic retinoid.

Kleywegt GJ, Bergfors T, Senn H, Le Motte P, Gsell B, Shudo K, Jones TA

Structure 2 1241-58 (1994)
PMID: 7704533

Function and Biology 51 Details

Biochemical function: o retinoid binding

Biological process: o transport

Cellular component: o extracellular vesicular exosome

Sequence domains:

© Cytosolic fatty-acid binding
o Calycin-like [IPRO11038]

o Lipocalin/cytosolic fatty-acid binding domain
o Calycin [IPRO12674]

Structure domain:

o Fatty acid binding protein-like

[IPRO00463]

[IPROO0566]

Structure analysis B Details

Entry contents: 1 distinct polypeptide molecule

Assemblies: homomeric monomer

Polymer:

= Cellular retinoic acid-binding protein 2

&) Molecule details >

chain:A  Elllokcdis ez
Length: 137 amino acids

Theoretical weight: 15.58 KDa

Source organism: Homo sapiens [9606]

Expression system: Escherichia coli BL21(DE3) [469008]
UniProt: P29373

Gene name: CRABP2

Sequence domains: Lipocalin / cytosolic fatty-acid binding

X-ray diffraction
1.8A resolution
Released: 26 Jan 1995

Model geometry
Fit model/data

Services | Research | Training | About us

Examples: hemoglobin, BRCA1_HUMAN

Ligands and Environments

1 bound ligand:

No modified residues

Experiments and Validation

Metric
Riree I
Clashscore IS
Ramachandran outliers I
Sidechain outliers I
RSRZ outliers IS

Warse

Percentile Ranks

W percentile relative o all Xeray structures

[ Percentile relative to X-ray structures of similar resolution

Spacegroup:

Unit cell:

R-values: R

a: 45.65R
a: 90°

P212124

b: 47.56A
B: 90°

R work

S Details

£ Details

Value

0.189
T

0
D 2 4%

0

Better

- - AW R
<. Share ;| ® Feedback

Quick links

# 1cbs overview

o Citations

& Structure analysis

& Function and Biology

& Ligands and Environments
& Experiments and Validation

@ View
&, Downloads
@ 3D Visualisation

Citations
9 review citations

The photochemical determinants of color
vision: revealing how opsins tune their
chromophore's absorption wavelength.
Wang et al. (2014)

5 mentions without citation

PDBe: Protein Data Bank in Europe.
Velankar et al. (2012)
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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

EMBL-EBI



<http://rdf.ebi.ac.uk/resource/europepmc/annotations/PMC15040#1-2>

rifs dabed '
oa:hasBody b I
- ~ rdttype > “CSF-1
<http://pur.uniprot.org/uniprot/P07141> ouciad Tergst & oa:Annotation
type Data in
;‘f tvee. gging
determs: isParof
ﬂl'h.MEthDdE omhasSelector. -
oa:SpecificResource

oa:TextQuoteSelector ry

“ctipe

“... =stimulating factor-1 " saprerx
cagxact

“CSF-1" A oapostix

“ induces expression ..."
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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

EMBL-EBI



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.

EMBL-EBI



Europe PMC as a platform

S— —

EvidenceFinder
Qnacrem

CNTENT
MINE
N /

Annotopia

——

Textymining outputs

Full Text

. XML & OCR full text loader &
section tagger

EMBL-EBI

'




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

EMBL-EBI



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

EMBL-EBI




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

..... wellcome trust )
eveLesl i [§Ysanger &



It doesn’t have to be fancy

“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).”

- Appearance in title, abstract, full text

No. of
Disease Protein articles * Appearance in section e.g.
IBD TNE 491 Introduction, conclusion, results,
IBD IL-10 125 figure
IBD CD4 122 . Article type (e.g. review)
IBD IL-17 107

* Publication date profile

CT TV| - Self citation?.........
oot valicatin U TGy

EMBL-EBI




Patents and Chemistry
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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

EMBL-EBI



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

EMBL-EBI



SureChEMBL data processing

Patent
Offices

SureChEMBL System Wiramazon
ebservices

i
i
1
i
i
1
i
i
1
i
i
1
i
i
1
i
i
1
i
i
1
i
i
i
i
i
i
i
i
i
|
=
=
(=2

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

SureChem IP

HcRIAEIUER

Entity ¥ Strycture
Recognition (five methods)

Processed |
patents SN . Database
(service) Image to

Structure

(one method)

Patent
PDFs
(service)

N
-_— L 8 B & & & & & & & & & & & & §B & &8 & & & &R B B B |
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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

500000 T

Cumulative growth of SureChEMBL compounds
800000 _/=
S
700000 |- e
E 600000 . B /_/
- o
3 _—
-8 500000 : : Jrﬂ-/ j/
>
O 400000 - /
3
O 300000 : // B
O g
200000 : J_//_
e
100000 | rf B : .
ot Time
Vel

i
B I & b & b Iy ] W] el
Lol R 20 2 o bl il e 1iid R
* ¥ W o o v o ¥ & L
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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-fi

EMBL-EBI



EMBL-EBI chemistry resources

RDF and REST API interfaces

A
Ly, W
induced
transcript

response

SureChEMBL

4 ZINC, PubChem,
S Nomer."lature N g ThomsonPharma

structures of primary and data from Chemical D?ST;;:KPE?GRC'_;
gelny secondary literature structures gNlH NCC.
protein metabolites. and :

from patent eMolecules, FDA
complexes Chemical depositions literature SRS, PharmGKB,
Ontology

Selleck, ....

— InChl-based chemical resolver (full + relaxed ‘lenses’)

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



EMBL-EBI : Services = Research | Training | About us

e EUniChem

Home / Search
Web Services

Connectivity Search Ouery Results...

Showing 110 12 of 12 entries

Footnotes.

* 'LR'='Last Release when Assignment was Cument'.
“* 'UCI" = "UniChem Identifier'.
For an explanation of 'Assignments' click here.

Back to UniChem Home and Query page.

EU-OpEensCReenss:

Chemical keys for life's locks

Sources
n General Info... Search terms and Sorted-by columns are highlighted.
Background For clarity, Standard _InChIs are omitted, bgl may _be _Ig_ggled on/off.
= Use the drop downs in the table footer to filter by individual columns.
Getting in touch
FAQ
Downloads
Connectivity Infa Show | 15 [+ entries Apply filter: .10 whole table
+ Cthar . . Currently - o
= Analysis. src_id Source Name src_compound_id Assigned LR uci Standard InChikey
Top Level Stats 1 chembl CHEMBL1093743 Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
Structires by Source 2 drugbank DB04746 Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
- Overlaps... 3 pdb oDD Yes 570560 GKJZMAHZJGSBKD-NMMTYZSQSA-N
FULIK 7 chebi 44526 Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
:';:: 10 emolecules 26755276 Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
14 fdasrs N151ZM4M27 Yes 570560 GKJZMAHZJGSBKD-NMMTYZSQSA-N
15 surechembl SCHEMBL1810737 Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
21 pubchem_tpharma 14799657 Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
22 pubchem 5282800 Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
26 actor 2420-56-6 Yes 570560 GKJZMAHZJGSBKD-NMMTYZSQSA-N
29 nikkaji JB04.212K Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
B bindingdb 50394662 Yes 570560 GKJZMAHZIGSBKD-NMMTYZSQSA-N
src_id src_compound_id | < | | <] | <]

EMBL-EBI




Reuse: Text and Data Mining (TDM)

« Text mining treats articles as i
big data —

Standardisation
. . in the area of innovation and
« UK: changes to legislation et el
* Europe: addressing barriers Report from the Expert Group
to TDM - 2% (€5.3 billion) SO "Qad=aan m
z ' ’ BOQES

increase in the real value of e JPTE somye—o AZO&‘T crc Y
research output produced by " e
the EU research budget.

) RESEARCH 4 |

S KNOW _,

o
\IS THIN.. 500k WG N »V]SD s“'lcg
Oy

The Hague
DECLARATION

TGN,
N .,\] SOURCE NG
e » — ADNING
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Europe PMC s funded by:

ACTION ON rthritis AlCK.
HEARING mResearch UK ) LLI F BBSRC
ancer knows no boundaries. Austrian Science Fund blw:lentefwlhefutue
Fortunately, neither do we. :
g &
breast S CANCER CHIEF o Y The
" of m ot Sfrs  DIABETESUK U/ Gui
campaign Bl UK OFFICE CARE. CONNECT. CAMPAIGN. g"f Medical
Research that saves lives British Heart “::‘\ edica
Foundation 2l Trust

mMNdaq MS

o SR Rc

Research motor neurone disease M“"Iple sclemsls smie.l
Councll ! ! Y
European Research Council
acUK @
National Centre PARKINS()N S
National lnsﬁm N Cs :?erfit::r::r?:a&c::]:xﬁan CH'?)N 956};? TWUDES. PRUSTATE wmtmst
Health Research 3R® [t T(?m iJS CANCER UK

/7 (' ) ]

Vi '@ﬂ World Health %1/,

R ¥/ Organization yorkshire
research

_Mimasgs, ERELEECE

knowledge
The Mational Centre for Text Mining

Delivered by: EMBL-EBI

BRITISH
AdYHalT
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