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EC funded public-private partnership for
pharmaceutical research

Focus on key problems

Efficacy 0 %%
Safety 2 billion Euro
Education & Training 1 billion g

Euro

Knowledge Management Partnership
Public il
efpia
Private
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Develop / apply a set of robust standards...

Implementing the standards in a semantic integration
platform (“Open Pharmacological Space’)...

Delivering services to support on-going drug discovery
programs in pharma and public domain

Mix ideal with the pragmatic. Build open that can
accommodate non-open components in the real world.
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23 partners
9 pharma
14 academic/SME/society
5 new partners in the process
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Pharma bring...

Pre-competitive collaboration

Agreement on standards, approaches
Research questions drive development
Clear use cases The Knowledse Service Framework
Drive and direction




Give all compounds with IC50 < xxx for target Y in species
W and Z plus assay data

What substructures are associated with readout X (target,
pathway, disease, ...)

Give all experimental and clinical data for compound X

Give all targets for compound X or a compound with a
similarity > y%

/3 questions identified across consortium
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What does ‘Open’ mean?

OPS Open - open access to all

OPS Consortia - data sets licensed just to the consortia
OPS Academia - fully open to academia

“My OPS”

Open Source

Open Access Infrastructure. GU| and back-end platform, online
or download both + data for local setup

Open Services: for example, RSC services

Open Data + Private Data: licensing fun for all the family

Commercial providers: abstract service interface to swap in
commercial and open source platforms
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Agile Development: 6 month ‘lash up’

e Produce a working ‘lash up’ system
e Constrained to technologies in consortium + a few data
sources
e Focused on 2 prioritized research questions
e All oxidoreductase inhibitors active <100nM in both
human and mouse
e For a given compound [clozapine], give me the
interaction profile with [human or mouse] targets
e Minimum requirements: two data sources (one targets,
one compounds) and able to produce answers in
‘manual time’.

stm




‘lash-up’: youtube.com/openphacts

l‘ OpenPHACTS
;

Navigation -
- _JjoPs
« ) Compound
=] Similarity Search
] x-Substructure Search
) Target
) Pathway
« " Pharmacology
=1 %-By Compound
=] %-By Assay
= By Enzyme Family
) Exemplars
) Concept
) Searching

Loeg in  Create account

Comp dsz aclive i y family Similarity Search
Enzyme family class: 1.10.1.- : With NAD{+) or NADP{+) as acceptor Browse EC codes
Vanables
Filter by activity (nM): excude below (<) 0O <  exdude zbove (>): 1000000 2
Species: [¥] Human ¥ Mouse [TRat 1 Pink Unicorm

Start search
Inhibitors for enzymes in class: 1.10.1.- => With NAD{ +) or NADP{ +) as - ds F d: 250
Download to Excel

1cS0 Species Inhibor «~
~

= Group: 3-(3,5-dimethyladamantyld)methyl-6,7,8,9-tetrahydro-5H-{ 1,2 4 triazolo[ 4,3-a]azepine (2 Ttems) i
169 0.004 Mus+musculus 3-(3,5-dmethyladamantylimethyi-6, 7,8, 9-tetrabydro-54-[1,2 4]triazolc{4,3-aJazepne
170 0.0176 Homo+sapiens 3-(3,5-dimethyladamantyl)methyi-6, 7,8, 9-tetrahydro-5H-[ 1,2 $]trizzclof 4, 3-a)azepine
= Group: 3-(3,5-dimethyladamantyl)-6,7,8,9-tetrahydro-5H-[ 1,2, 4 triazolo[ 4 3-ajazepine (3 Items)
171 0.000104 Mus+musoulus 3-(3,S5-dmethyiadamantyl)-6,7,8, 5-tetrahydro-SH-{1,2, 4 Friazob[4 3-alazepine
172 0.00225 Homo+sapiens 3-(3,5-dimethyladamantyl)-6,7,8, 9-tatrahydro-SH-[ 1,2, 4 Jriazobo[ 4 3-alazepine
173 0.01 Mus+musoubus 3(3,5-dimethyladamantyl)-6,7,8, 5-tetrahydro-SH-{1,2, 4 Friazobo[4 3-alazepine
= Group: 3-(3,5,7-trimethyladamant y1)-6,7,8,9-tetrahydro-5SH-[ 1,2, 4 triazolo[ 4 3-alazepine (2 ITtems)
174 0.000113 Mus+musoulus 3-(3,5, 7-tnimethyladamantyl)-6, 7,8, 9-tatrahydro-SH-[ 1,2, 4 Jnazolo[4 3-ajazepine
175 0.00018 Homo+<apiens 33,5, 7-trimethyladamant )-6,7,8, 9-tetrabydro-SH-[1,2, 4 friazolo[4 3-a)arepine
= Group: 3-(2-(2 a-dihydroxyphenyl)-1-[hydroxy(4-hydroxyphenyl)methyl]-Z-oxoethyl)-5 7-dihydroxy-2-(4-hydroxyphenyl)-4H-chroe
176 0.0035 Homo+sapiens 3-(2-(2 4-dhydroxyphenyl)- 1 {hydroxy(4-hydroxyphenyDmethyl]-2-oxoethyl)-S 7-dbydroxy-2-(4-hydroxyphernr
= Group: 3,4,5-trimethoxycnnamic acid (1 Item)
177 0.0%%9 Homo+<sapiens 3,4, S-rimethoxycnnamic acid
= Group: 3,34 4" tetrahydroxy -7, 7 -dimethyl-5,5"-bis(1-methylethyl)-2H,2°H-8 8"-binaphtho[ 1,8-bcJfuran-2,2"-dione (1 Item)
178 0.0022 Homo+sapiens 3,3, 4,9 -tetrahydroxy-7,7 -dimethyl-5,5"-bis{ 1 -methylethyl)-2H,2'H-8 &' -binaphtho{ 1, 8-bcffuran-2,2-done




Utopia Documents - Discovery and functional evaluation of diverse novel human CB1 receptor ligands

Boorganc & Medicinal Chemustry letters 19(2009) 41834190

Contents lists available at ScienceDirect
Bioorganic & Medicinal Chemistry Letters

journal homepage: www.elsevier.com/locate/bmel

:._‘ =

Discovery and functional evaluation of diverse novel human CB,

receptor ligands

Nicolas Foloppe ™, Karen Benwell %, Teresa D. Brooks?, Guy Kennett®, Antony R. Knight®,

Anil Misra® Nathaniel J. T. Monck®

“Vernals (RED) Lad, Gransy Park, Ablngton, Cambridge, CB2) 608, UX
" Vernalls (R&D) Ltd, Oakdene Court, 612 Reading Rand, Wianersh, RG41 SUA UX

ARTICLE INFO ABSTRACT

Article hisiory:

Received 8 May 2009
Revised 25 May 2009
Accepted 27 May 20089
Available online 2 june 2009

Xeywords:
CGannabinoads

Pharmacophore
Virtual screening

Ligand-based virtual screening with a 3D pharmacophore lad to the dscovery of 30 novel diverse and
drug-like ligands of the human cannabinoid receptor 1 (hCB, L The pharmacophore was validated with
ahit rate of 162 binding selectivity versis hOB;, and expected functional profiles. The dswverad com-
pounds provide new took for exploring canmabinoid pharmacology.

® 2009 Ekevier Ltd. All rights reservexd.

The cannabinoid system was initially identified as mediating
the effects of the major psychoactive components of Cannabis sati-
va, A*-tetrahydrocannabinol To date, this system includes at least
two receptors, CB; and CB,, the biology of which has been exten-
sively reviewed."* CB,, a GPCR coupled to inhibitory G-proteins
G o Is expressed in the central nervous system where it is found
on presynaptic terminals, serving to modulate neurotransmitter

Endocannabinoids like anandamide and 2-arachidonoyl glyc-
erol are elevated in the plasma, adipose tissue and pancreas of
obese humans and animals.’” In genetically obese rodents endo-
cannabinoid levels are elevated in the hypothalamus, an area of
the brain that modulates feeding behavior.”” Centrally, endocan-
nabinoids elicit feeding behavior via activation of CB; receptors.’
Peripheral CB, activation causes lipogenesis in adipose tissue and
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10.1016/j.bmcl.2009.05.114
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’d (3-((2-(4,6-...yhmethanone

(3-((2-(4,6-dimorpholino-1,3,5-triazin-2-
yDhydrazono)methyl)-1H-indol-1-yl)(p-
tolyl)methanone

More...]
Ki Value : 229¢
Ki of 2299 in 19520572

N

— ;’18 1-(4-(3-(2,4...-yDethanone

1-(4-(3-(2,4-dimethoxyphenyl)-1-m-
tolyl-1H-pyrazole-5-carbonyl)piperazin-1-
yhethanone

More...]
Ki Value : 1943

Ki of 1943 in 19520572




Data in and data out

Consortium (pharma) members

Public and commercial
databases

Publishers
Services built on OPS
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After 3 years?

Pharma customers
Public funders
Services built on top
Publishing data in




One area - pharmacology
“Production Level” software

Semantic pragmatics: everyday use
by scientists not informaticians

Developers
(Builders)

An infrastructure that can be built

upon, to provide a stable foundation
for further pre-competitive informatics

End users

collaboration (Drivers)
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Nanopublications

Capturing scientific information in the Triple Store

nawture

gCHCtICS

nature.com » journal home » archive » issue » commentary » full text

The value of data

Cognitive
Barend Mons, Herman van Haagen, Christine Chichester, Peter-Bram 't Hoen, Johan T den Dun DeﬁCitS
Gertjan van Ommen, Erik van Mulligen, Bharat Singh, Rob Hooft, Marco Roos, Joel Hammond,
Kiesel, Belinda Giardine, Jan Velterop, Paul Groth & Erik Schultes (S)

Affiliations | Contributions | Corresponding author

Nature Genetics 43, 281-283 (2011) | doi:10.1038/ng0411-281
Published online 29 March 2011

The Anatomy of a Nano-publication

Nano-Publication in the e-science era

Paul Groth Andrew Gibson Johannes Velterop
VUDU"I;"erISi:Y Arr;sotg:dam University of Amsterdam Concept Web Alliance / NBIC
e Boelelaan a i
123 12 Nieuwe Achtergracht 166, C-712 9 Benfleet Close
Barend Mons '~ and Jan Velterop™~, 1081 HV Amsterdam, 1018 WV Amsterdam Cobham, Surrey, KT11 2NR
The Netherlands United Kingdom
The Netherlands
1 ; 2 ; ; 3 o varc
Concept Web Allhiance. “Netherlands BioInformatics Centre, “Leiden University a.p.gibson@uva.ni jan.velterop@nbic.nl

pgroth@few.vu.nl

Center. ABSTRACT Newer standards like RDFa also facilitate this and integrate with

barend mons@nbic nl, velterop@ conceptweballiance org




Onwards and Upwards

Connection between developers and users
Architecture

Services: e.g. entity identification and resolution
and representing similarity, ORCID, DataCite
Models: RDF / Nanopublication model spec and
guidelines

Prototype
March 2012: Internal Prototype Delivery
September 2012: Release 15t Prototype
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Will be first real large scale semantic
data integration project — a pilot that
can be extended

Provides a single delivery format and
pipeline to your customers?
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Find out more?

Email me

Apr/May 2012 - a workshop and intro
for publishers

also for data providers/vendors
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Time’ s Up!

About your speaker:

Name: Richard Kidd

Company: RSC

Tel: +44 1223 432344

Email: kiddr@rsc.org

Social Media: @open_phacts
slideshare.com/open_phacts

Lash-up: youtube.com/openphacts
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