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Pre-competitive Informatics:

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

Repeat @
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Patents PubCh
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company
Data Integration Data Analysis Firewalled Databases

Lowering industry firewalls: pre-competitive informatics in drug discovery

Nature Reviews Drug Discovery (2009) 8, 701-708 do0i:10.1038/nrd2944
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Over the last decade

« Data has become more open
« Data has become better represented (Standards)
« 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 Medlcmes Inltlatlve

 EC funded public-
private partnership for
pharmaceutical
research

* Focus on key problems

— Efficacy, Safety,
Education &
Training,
Knowledge
Management

.'*?

2 billion Euro

The Open PHACTS Project

Create a semantic integration hub (“Open
Pharmacological Space’)...
Runs 2011-2014, ENSO till 2016
Deliver services to support on-going drug
discovery programs in pharma and public domain
Leading academics in semantics, pharmacology
and informatics, driven by solid industry business
requirements
31 academic partners, 9 pharmaceutical
companies, 3 software SMEs
Work split into clusters:

» Technical Build

» Scientific Drive

« 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 Question
15 12 All oxidoreductase inhibitors active <100nM in both human and mouse

Given compound X, what is its predicted secondary pharmacology? What are the on and
18 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, September 2013, Pages 843-852

in serine p

Retrieve al s ~..| 'V ]| R

! Review

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

CICRNERG]  Kamal Azzaoui!, Edgar Jacoby', Stefan Senger?, Emiliano Cuadrado Rodriguez?, Mabel Loza®, Barbara
(CISEEEOM  Zdrazil*, Marta Pinto®, Antony J. WilliamsS, Victor de la TorreS, Jordi Mestres”, Manuel Pastor?, Olivier
EIOVYEEIN 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

Cloud-Based
“Production” Level
System. Secure & Private -~

Scientific competency questions as the basis for semantically
enriched open pharmacological space development
Kamal Azzaoui', Edgar Jacoby'®, Stefan Senger?, Emiliano Cuadrado Rodriguez®, Mabel Loza?,

[ ] G .d d By B . Barbara Zdrazil*, Marta Pinta*, Ant J. Willi 3, Victor de la Torref, Jordi Mestres”, M |
uide USIness o st e
Questions

Drug Discovery Today

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

Blomberg'? 8, Lee Harland'3, Bryn Williams-Jones'3, Gerhard F. Ecker* & . &

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

Web Semantics: Science, Services and

¢ Uses Sem antic Web Agents on the World Wide Web
Technology But provides &% | mm—
a simple REST-ful API for
everyo ne el se API-centric Linked data integration: The open PHACTS discovery

platform case study

Paul Groth? & . & & Antonis Loizou?, Alasdair J.G. Gray®, Carole Goble?, Lee Harland®, Steve
Pettifer® http://dx.doi.org/10.1016/j.websem.2014.03.003
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STANDARDS PROUFERATE:

(SEE: A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE ARE
4 COMPETING
STANDPRDS.

17! RiDIcULoUs) [SooN: |
WE NEED To DENVELOP
e oo Sy || SmoATON:
USE CASES.  yepui THERE ARE
STANDERDS.

http://imgs.xkcd.com/comics/standards.png

Basic Semantic web standards + QUDT Quantities, Units, Dimensions and
— SPARQL 1.1, RDF(S), SKOS Types

Dataset descriptions

Provenance

— Vocabulary of Interlinked Datasets (VolD) — W3CPROV, PAV, Nanopublications

— VolID linkset descriptions

BioPortal, ConceptWiki, ChEMBL,
identifiers.org, Uniprot, ChemSpider
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*Really: Is it sensible to combine data associated with these two molecules?
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Data Licensing Solution

Chose John Wilbanks as consultant

A framework built around STANDARD well-understood
Creative Commons licences — and how they interoperate

Deal with the problems by:

Terms that may be used for a derivative work or adaptation

Interoperable licences compatibilty chart BY BYNC BY-NCND BY-NC-SA BYND BY-SA PD
PD

Appropriate terms BY
BY-NC

. Status of BY-NC-ND

Declare expectations to users and original work
BY-NC-SA

data publishers BY-ND

BY-SA

One size won‘t fit all requirements
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4 .Open PHACTS

Create!

Build with the Open PHACTS Discovery Platform. The platform provides a convenient API to query
across multiple pharmacology datasets.

You'll find complete documentation for the API in our documentation section. You'll need an API key
to use the platform. Sign-up is free. For more information on the project, check out
www.openphacts.org.

News:

» We are currently in beta. Let us know if you have a feature request or bug report.
o April 22, 2013 - launch of public beta at the 4th Open PHACTS community workshop held at
the Royal Society of Chemistry. Great turnout!

Powered By:
N ) L]
Eﬁh..?ﬂlsﬁiﬁler © ?.!) FNJ»‘LN.‘E@ & ConceptWiki g |th“b
Mdaking Technedagy Work For ow m Comm
% ChEMBL Umpmt 3 DrucBANK
- . Open Dala Drog & Drug Target Ditsbase
© 2013

Sign in | Sign up

Power=d by {5t 25 CalE

dev.openphacts.org
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/).Open PHACTS Open PHACTS Support Portal Login S s
Home Solutions Forums
How can we help you today? + New support ticket

[ Enter your search term here... SEARCH B Check ticket status

Knowledge base Community forums
Showing recent updates
Start a new topic

General

FAQ (7) Open PHACTS Forums

[ How do | get access to the API? @ Announcements (3)

[2) Whats the current production version of the ... © Developers Mailing List

[ Whats the version of data source X in Open ... Posted by Open PHACTS, a month ago
[ How do | download your data? ) Staying Up To Date

[ What data is in the system exactly? Posted by Qpen PHACTS, a morth ago

) Using This Site
Posted by Open PHACTS, a2 month ago

| @ General Discussion (3)

API FAQs
. o © README FIRST!
General APl Questions (1) API Guide (5) Posted by Open PHACTS, a month ago

support.openphacts.org
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Explorer Explorer2

ChemBioNavigator Target Dossier Pharmatrek Helium
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http://www.openphactsfoundation.org/apps.html
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VEKNME.DWJGH | _.Sorafenib  MLDQJTXFUGDVEO-UHFFFAQYSA... 3400 nm = Serine /threonine-protein kinase PLK4
[ Column Filter (#27) | ..Sorafenib  MLDQITXFUGDVEQ-UHFFFAOYSA... 250 nm = MAP kinase signal-integrating kinase 2
[ Column Rename {#30) | _.Sorafenib  MLDQJTXFUGDVEO-UHFFFAQYSA... 5.4 um = HCT-116 (Colon carcinoma cells)
[ File Reader (#3) | _.Sorafenib  MLDQJTXFUGDVEO-UHFFFAQYSA... 1700 nm = Ephrin type-B receptor 1
[ Interactive Table (#19) | ..Sorafenib  MLDQITXFUGDVEQ-UHFFFAOYSA... 3300 nm = Dual specificity mitogen-activated protein kinase kin.
[ Java Snippet (#1) | _.Sorafenib  MLDQITXFUGDVEQ-UHFFFAQYSA... 6200 nm = Cyclin-dependent kinase 5

[ Java Snippet (#25)
[ Java Snippet (#28)

[ JsonArray_2_Rows (#26) File Reader Java Snippet
[ Split Collection Column (#29)

» A OPs_pharmacology G § 3 JD DE DE DE;

ﬂ Node Repository

o

G| Name & Inchi Grabber Now turn the activity ~ For each activity row,
Simply gets the URL Fetch JSON JSON into rows extract the columns Tidy Up: Remove
[I dont know how to get from web we want Processing
it to start otherwisel] Columns Now

2 Obtain compeound
pharmacolcgy information. Join

2 Map com nd with dsts(enzyma class) to gat
1.Substructure chemspider link to cicsivity dsta for serine
search ang retriave AP tesse onl

conosptwiki uri pNey .4
chemspicar link

syubstructura Substructure map compound Join Data Haeao
input sSEarch chamspider pharmscolc froon Cascha Froperties
link tc con =37

=

Node 31




‘Open PHACTS

W Open Pharmacological Space

Sustaining Impact

“Software is free like + ...and more resource
puppies are free - for future

they both need development

money for

maintenance”
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Open PHACTS Mission:

Integrate Multiple Research
Biomedical Data Resources
Into A Single Open & Free
Access Point
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The Open PHACTS Foundation

OPF is a not-for-profit membership organisation, supporting the Open PHACTS Discovery Platform:
A sustainable, open, vibrant and interoperable information infrastructure for applied life science research and development.

To reduce the barriers to drug discovery in industry, academia and for small businesses, the Open PHACTS Discovery Platform provides tools and services to interact with

multiple integrated and publicly available data sources. To integrate this data, extensive cross-referencing of scientific concepts is needed across all databases.

The Open PHACTS Foundation ensures the sustainability of the Open PHACTS Discovery Platform infrastructure and acts as a hub for relevant scientific research and

development.

i
e . L)
v T@Cencept NN ::' o ider A :
Wiki BSOSl chemBL ChemSpider & D2AuaBank UniProt
0..:-.
\,‘{f"||-.|.P.\'|'1|\x WS
@ Famwys for the Poople
4).0pen PHACTS Discovery Platform
API Application ecosystem
Key Resources Subscribe to the Foundation Newsletter Contact us

4 Open PHACTS API '. ' & Email:
|_ emall address ‘ info@openphactsfoundation.org

# Open PHACTS Repository | T @0 PHACTS
o Twitter: pen




Membership
Benefits

The not-for-profit Foundation maintains the Open PHACTS Discovery Platform, a
versatile infrastructure of integrated biomedical data, and actively engages an ecosystem
of industry and academic semantic web experts.

Steer the direction

4) Open PHACTS

Foundatiorn

Training opportunities

Enjoy training opportunities by experts.

Integrated data:

Pharmacological
|

Physicochemical

Disease I Gene

Pathways

Engage a community of

experts and peers

e Prioritise new projects

e Get involved with Foundation governance
e |dentify development opportunities

e Propose new data sourcesto include

e Develop new use-cases and workflows

Early accessto releases

The Foundation serves a unique and vibrant
scientific community, facilitating collaboration

Members have early access to infrastructure | | between the pharma industry, academia & SMEs.
and platform updates and new releases,

o REANERP#N €1 ACONOSNIGONWE | | including a locally installable system

Influence the security policy

Membership Levels MMy, SEN TEMI2: LB M SONP I
turnover. Pay in cash or by donating
Eull Nominate and vote for people-hours to the Foundation.

the Board of Trustees

Contributing Vote for the Board
of Trustees
Individual |~ Non-voting

Get involved in projects

and collaborate

www.openphactsfoundation.org

info@openphactsfoundation.org

Open PHACTS Foundation

c/o Royal Society of Chemistry,
Thomas Graham House,

Science Park, Cambridge, CB4 OWF

SOOI E T B0 NI YR




bryn@openphactsfoundation.org

Acknowledgements

GlaxoSmithKline — Coordinator
N Universitat Wien — Managing entit
Universitit Hamburg 8 §0/‘, . . . ging y
DER FORSCHUNG | DER LEHRE | DER BILDUNG <G Technical University of Denmark

University of Hamburg, Center for
Bioinformatics

ROYAL ETY UN.WR o BioSolvelT GmBH
ﬁc“églgTRY VU > /\MSII:RSD/\M

Consorci Mar Parc de Salut de Barcelona
Leiden University Medical Centre

23 ite, Royal Society of Chemistry
o MANCHESTER % Maastricht University EVIBL-EBI Vrije Universiteit Amsterdam
CRnio g Novartis
)| — " b Merck Serono
AstraZenec ég nowledge noic H. Lundbeck A/S
Eli Lilly
Netherlands Bioinformatics Centre
U ) L " © ol e SciBite Swiss Institute of Bioinformatics
e, universitatbonn GlaxoSmithKline o &, v For Life ConnectedDiscovery

EMBL-European Bioinformatics Institute
Janssen Esteve Almirall
OpenLink  Scibite
The Open PHACTS Foundation
) | +4 o Spanish National Cancer Research Centre
: e é connecteddiss pans™ ¢ N
Making Technology Work For You™ Swiss Institute of Un|VerS|ty of Manchester
Bioinformatics Maastricht University

N— The Agnowledge
janssen ’ J__w‘cll,e(h l‘é)Pen PHACTS University of Santiago de Compostela
T : o Rheinische Friedrich-Wilhelms-Universitat
Bonn

M info@openphactsfoundation.org @@Open_PHACTS Astrazeneea

~STEVE U ) NOVARTIS '.}MERCK @ Almirall

Pfizer


mailto:pmu@openphacts.org

