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Figure 1: The decline in R&D productivity
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Pre-competitive Informatics:

Pharma are all accessing, processing, storing & re-processing external research data

Repeat @
each
company

Literature  Genbank
Patents PubChem Databases X

. : Firewalled Databases
Data Integration Data Analysis

Lowering industry firewalls: pre-competitive informatics in drug discovery

Nature Reviews Drug Discovery (2009) 8, 701-708 doi:10.1038/nrd2944
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Over the last decade

A Data has become more open
A Data has become better represented (Standards)
A Major providers are becoming more organised (NCBI, EBI, FDA)

BUT

Integration across sources, and across providers Is
still a gap
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The Innovative Medicines Initiative

A EC funded public- The Open PHACTS Project
private partnership for A Createasemantic integratio
pharmaceutical Phar macol ogiécal Spaceo)
research A Runs 2011-2014, ENSO till 2016

A Deliver services to support on-going drug

A Focus on key problems discovery programs in pharma and public domain

I Efficacy, Safety, A Leading academics in semantics, pharmacology
Education & and informatics, driven by solid industry business
Training, requirements
Knowledge A 31 academic partners, 9 pharmaceutical
Management companies, 3 software SMEs

i A Work split into clusters:
2 A Technical Build

2 billion Euro

A Scientific Drive
A Community & Sustainability
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Open PHACTS Mission:

Integrate Multiple Research
Biomedical Data Resources
Into A Single Open & Free
Access Point
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Business Question Driven Approach

Number sum Nr of 1
15 12 9

18

Question
All oxidoreductase inhibitors active <100nM in both human and mouse

Given compound X, what is its predicted secondary pharmacology? What are the on and
off,target safety concerns for a compound? What is the evidence and how reliable is that
evidence (journal impact factor, KOL) for findings associated with a compound?

Given a target find me all actives against that target. Find/predict polypharmacology of actives.
Determine ADMET profile of actives.

Drug Discovery Today

Volume 18, Issues 17-18, Seplember 2013, Pages 843-852

t]‘\l"\]I]'-’.

! Review

Scientific competency questions as the basis for semantically
eyl enriched open pharmacological space development

CICNNIR  Kamal Azzaoui!, Edgar Jacoby', Stefan Senger?, Emiliano Cuadrado Rodriguez3, Mabel Loza®, Barbara
(CISEEEOM  Zdrazil‘, Marta Pinto®, Antony J. Williams3, Victor de la TorreS, Jordi Mestres”, Manuel Pastor?, Olivier
[oISpI\RUN Taboureau®, Matthias Rarey®, Christine Chichester'®, Steve Pettifer'!, Niklas Blomberg'? 2, Lee
Harland™?, Bryn Williams-Jones'?, Gerhard F. Ecker®: & &
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The Open PHACTS Discovery Platform

A Cloud-Based
AProductiono
System. Secure & Private

A Guided By Business
Questions

A Uses Semantic Web
Technology But provides
a simple REST-ful API for
everyone else

Drug Discovery Today

Volume 18, Issues 17-18, September 2013, Pages 843-852
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Review
Scientific competency questions as the basis for semantically

enriched open pharmacological space development

Kamal Azzaoui', Edgar Jacoby'¢, Stefan Senger?, Emiliano Cuadrado Rodriguez®, Mabel Loza?,
Barbara Zdrazil*, Marta Pinto*, Antony J. Williams?®, Victor de la Torre®, Jordi Mestres’, Manuel
Pastor’, Olivier Taboureau®, Matthias Rarey?, Christine Chichester'?, Steve Pettifer!, Niklas
Blomberg'? 2, Lee Harland'®, Bryn Williams-Jones'3, Gerhard F. Ecker* d . &

http://dx.doi.org/10.1016/j.drudis.2013.05.008

Web Semantics: Science, Services and -
Agents on the World Wide Web S~

Available online 8 April 2014
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In Press, Accepted Manuscript — Note to users

API-centric Linked data integration: The open PHACTS discovery
platform case study

Paul Groth® & &4 & Antonis Loizou?, Alasdair J.G. Gray?, Carale Gobleb, Lee Harland®, Steve
Petifer® http://dx.doi.org/10.1016/j.websem.2014.03.003
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HOW STANDARDS PROUFERATE:

(565 AJC CHARGERS, CHARACTER ENCODINGS, |N STANT MESSAGING, ETC)

7! RiDICULoUS! [Scon:]
WE NEED Te DEVELOP
.|| ONE UNIERSAL STANDARD _
SITUATION: [ | T4AT COVERS. EVERYONE® SITUATION:
THERE ARE USE CASES.  yepup THERE. ARE
4 COMPETING \. ) ' |5 COMPETING
STANDPRDS. O STANDPRDS.
http://imgs.xkcd.com/comics/standards.png
BasicSemantioveb standards +  QUDTQuantities Units, Dimensions and
¢ SPARQL 1.1, RDF(S), SKOS Types

Datasetdescriptions

Provenance

¢ Vocabularyof InterlinkedDatasetgVolD) ¢ W3C PROV, PANanopublications
¢ VolDlinksetdescriptions « BioPortal ConceptWikiChEMBL

identifiers.org Uniprot, ChemSpider
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