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The Open PHACTS Discovery Platform

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

 Guided By Business
Questions

* Uses Semantic Web
Technology And provides
a simple REST-ful API for
the everyone else
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API-centric Linked data integration: The open PHACTS discovery
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“Let me compare
MW, logP and PSA
for human & mouse

\ oxidoreductase
* drugs"”

"What is the
selectivity profile of
known p38 inhibitors?"

"Find me compounds
that inhibit targets in
NFkB pathway assayed
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Drug

https://dev.openphacts.org/
OpenPHACTS API
/ Chemical Structure Exact Search /structure/exact el
Target Pathway InchiKey to URL R cer
Inchito URL FE A ey GET |
Chemical Structure Similarity Search fstructure/similarity [E20)
SMILES to URL sstructure [l
Chemical Structure Substructure Search fstructure/substructure 52l

Di S eas e (1 . 4) Get concept description fgetConceptDescription [E
n exl.t p rotﬂET‘\ Map free text to a concept URL based on semantic tag /search/byTag [E3D

*.. Map URL /mapURL E
v o ahy ‘
qc\'ﬂCEDE . ChEBl ChEMBL :n ¥ : ChemSplder Map free text to a concept URL ssearch/freetext (B30
0 $
*WI kl j?i’ o ' The Iree chemica| database
Ir.. .:_l Get ChEBI Ontology Class Members /conpound/chebi/menbers [E=0)
"t Wt
Get ChEBI Ontology Root Classes /compound/chebi/root [E38
% .
® 4 .
lA Dﬁﬁvﬁg}fmwﬁ prot .. ):_ . GENEONTOLOGY Get ChEBI Ontology Class /compound/chebi/node [E20)
SUJIS$f£t_ daibetib @ \ ¥ ¥ Unifying Biology ChEBI Class Pharmacology Count /compound/ehebi/pharmacologyseount [l

WIKIPATHWAYS
Patinvays for the People
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Compound Information Compound Classifications

Compound Pharmacology: Chemical Structure Search: Similarity

Target Class Pharmacology Pathway Information: Get Targets

Targets for Disease: List Tissues for Protein: List

Getting Started Guide:
http://www.slideshare.net/pgroth/ops-developerwebinarjuly312013
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Source Initial Records Triples
ChEMBL 1,481,473 304,360,749
™
DrugBe 19,628 517,584
UniProt 2 \‘ 246 405,473,138
ENZYME A 73,838
’»
»

ChEBI Lo " 863
GeneOntology 38,137 £
GOA 661,232 1,765,b-.
ChemSpider 1,361,568 215,193,441
ConceptWiki 2,828,966 4,291,131
WikiPathways 946 1,949,074

Properties

77
74
82
2
2
26
15
23
1

34
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Public
Ontologies

Open PHACTS

Identity
Resolution
Service

Identifier
Management
Service

W Open Pharmacological Space

——
“Adenosine
receptor 2a”

N—/

P12374
EC2.43.4
CS4532

Data Cac h e Registration

(Virtuoso Triple Store)

\V/e]|D]
Nanopub

Public Content

Domain
Specific !
Services |

Chemistry

Normalisation
& Q/C

VoID I \Y(e]|D)

Nanopub Nanopub

RDF,
v
! Uéer

Commercial Annotations
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Quantitative Data Challenges

>5000 types

Implemented using the Quantities, Units, Dimension, Types ~ 100 un |tS
Ontology (http://www.qudt.org/)
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What Is Gleevec?

ChemSpider

The free chemical database

About More Searches
H Hy
iy )

Chopey

Web APIs

Gleevec

ChemSpider ID
Molecular For
Average mass:
Monoisotopic
v Systematic
4-[(4-Methyl-1-

ChemSpider
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Structure
?
Download: MOL | SDF | SMILES | InChl
Display: 2D Structure | 3D Structure
= Imatinib Mesylate
Synonyms - Imatinib Methansulfonate
= 3TI-571
Brand na = Gleevec

Glivec

Drugbank

LB

Imatinib: 152458-95-5; sti-5671 ...

MW: 493.602740 g/mol MF: CagHayN;0
IUPAC name: 4-[{4-methylpiperazin-1-yl)meth
Active in 205 BioAssays  Tested in 1376 Bio
CID: 5281

Similar Compounds  Same Parent, Connecti
{MeSH Keyword)

Imatinib mesylate: Gleevec: Glivec ...
MW: 589.708400 g/mol MF: CagH3:N70,8
IUPAC name: methanesulfonic acid; 4-[(4-me
Active in 35 BioAssays  Tested in 679 Bio
CID: 123596

Similar Compounds  Same Parent, Connecti
(MeSH Keyword)

PubChem
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Single Drug

Stereo-centers
Tautomer A
Gene

Human BRCAL1
Curated
Manual

Gene

Endogenous Protein

Combination Drugs
No stereo centers
Tautomer B

Protein

Rat BRCAl
Non-curated
Automated

Splice Variant

Mutated Form
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The Identity Mapping Service: Dynamic Equality

Strict Relaxed

r "l- —_— Y

ll B l |
Use-Case 1 Use-Case 2

The Semantic Web - ISWC 2014
Lecture Motes in Computer Science Volume 8796, 2014, pp 98-113

Scientific Lenses to Support Multiple
Views over Linked Chemistry Data

Colin Batchelor, Christian Y. A. Brenninkmeijer, Christine Chichester, Mark Davies, Daniela Digles,
lan Dunlop, Chris T. Evelo, Anna Gaulton, Carole Goble, Alasdair J. G. Gray, Paul Groth, Lee
Harland, Karen Karapetyan, Antonis Loizou, John P. Overington, Steve Pettifer, Jon Steele, Robert
Stevens, Valery Tkachenko, Andra Waagmeester, Antony Williams, Egon L. Willighagen

http://dx.doi.org/10.1007/978-3-319-11964-9 7

Fornar Blika  Tasds Padirnibr
AFaakars Fereesiin dhiia
Eaabdiki  Dvaaivy

il Madaidis Sasy
Wyl faiatembii Caai vl Podals (Waka |

~ The Semantic Web -
2 1SWC 2014
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: Advancing the
Quality Assurance RSC ‘Ehemical Sciences

H
5
1556 HZN_(, &) Emror  |an atom has the wrong valence | @

ChemSpider Validation & Standardization Platform
http://bit.ly/NZF5VB
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Home / Aspirin / Compound Information

OYCHB

[o]

OH

AlogP

1.19

# H-Bond Acceptors

4

# H-Bond Donors

1

Mol Weight

180.157

W Open Pharmacological Space

Aspirin
Structure

Draw Molecule

Provenance On

C.H.O

-}

The prototypical analgesic used in the treatment of mild to moderate pain. It has anti-inflammatory and
antipyretic properties and acts as an inhibitor of cyclooxygenase which results in the inhibition of the
biosynthesis of prostaglandins. Aspirin also inhibits platelet aggregation and is used in the prevention of
arterial and venous thrombosis. (From Martindale, The Extra Pharmacopoeia, 30th ed, p5)

ChemSpider ID
SMILES

Standard InChl
Standard InChlKey

Protein Binding

Toxicity

OPS403534

CC(=0)0C1=CC=CC=C1C{=0)0
IChi=1S/COHB04/c1-6(10)13-8-5-3-2-4-7(8)9(11112/h2-5H, 1H3,{H,11,12)
BSYNRYMUTXBXSQ-UHFFFADYSA-N

High (89.5%) to albumin. Decreases as plasma salicylate concentration increases, with
reduced plasma albumin concentration or renal dysfunction, and during pregnancy.

Oral, mouse: LD<sub>50</sub> = 250 mg'kg; Oral, rabbit: LD<sub>50</sub> = 1010
mgfkg; Oral, rat: LD<sub>50</sub> = 200 mg/kg. Effects of overdose include: tinnitus,
abdominal pain, hypokalemia, hypeglycemia, pyrexia, hyperventilation, dysrhythmia,
hypotension, hallucination, renal failure, confusion, seizure, coma, and death.
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Home / Aspirin / Compound Information

Q CHa

T

AlogP

3

# H-Bond Acceptors

O

# H-Bond Donors

O

Mol Weight

180.167

W Open Pharmacological Space

Aspirin

Pharmacology (2677)
Structure

Draw Molecule

The prototypical analgesic us
antipyretic properties and ac
biosynthesis of prostaglanding
arterial and venous thrombaosis)

This XML file does not appear to have any style information associated with it. The document tree is shd

wv<result format="linked-data-api" wversion="0.2" href="http://ops.few.vu.nl/compound?
4ed1d7bd£9d5">
v<primaryTopic href="http://www.conceptwiki.org/concept/38932552-111f-4ade-adba-4ed
<prefLabel xml:lang="en">Sorafenib</preflabel>
¥ <exactMatch>
<item href="http://www.conceptwiki.org/concept/38932552-111f-4ade-ad6a-4edld7bd
wv<item href="http://rdf.chemspider.com/187440">
<ro5_violations datatype="double">0.0</ro5_violations>
<psa datatype="double">9.235E-18</psa>
<leogp datatype="double">4.818</logp>
<hbd datatype="double">3.0</hbd>
<hba datatype="double">7.0</hba>
<inDataset href="http://www.chemspider.com"/>
<smiles>0</smiles>
<inchikey>MLDQJTXFUGDVEQ-UHFFFAOYSA-N</inchikey>
<inchi>0</inchi>
</item>
w<item href="http://data.kasabi.com/dataset/chembl-rdf/chemblid/CHEMBL1336">
<inDataset href="http://data.kasabi.com/dataset/chembl-rdf"/>
<rtb datatype="int">6</rtb>
<mw_freebase datatype="double">464.825</mw_freebase>
<melform>C21H16C1lF3N403</molform>
<full_mwt datatype="double">464.825</full_mwt>
</item>
v<item href="http://wwwd.wiwiss.fu-berlin.de/drugbank/resource/drugs/DB00398">
<toxicity>0</toxicity>
<proteinBinding>99.5%</proteinBinding>
<description>0</description>
<bictransformation>0</bictransformation>
<inDataset href="http://linkedlifedata.com/resource/drugbank"/>
</item>
</exactMatch>
<inDataset href="http://www.conceptwiki.org"/>
</primaryTopic>
<extendedMetadataVersion href="http://ops.few.vu.nl/compound?uri=http%3A%2F%2Fwww.
4ed1d7bdf9d5&_metadata=all%2Cviews%2Cformats$2Cexecution%2Cbindings%2Csite" />
<definition href="http://ops.few.vu.nl/api-config"/>
</result>

ChemSpider ID
SMILES

Standard InChl
Standard InChlKey

Protein Binding

Toxicity

0OP3403534

CC=0)0C1=CC=CC=C1C(=0)0
INChl=13/C9HBO4/c1-6(10)13-8-5-3-2-4-7(8)9(11)12/h2-5H, 1H3,(H.1
BSYNRYMUTXBXSQ-UHFFFAOYSA-N

High {99.5%) to albumin. Decreases as plasma salicylate concentration incre
reduced plasma albumin concentration or renal dysfunction, and during preg

Oral, mouse: LD<sub>50</sub> = 250 mg'kg; Oral, rabbit: LD<sub>50</sub="=
mg'kg; Oral, rat: LD<sub>50</sub> = 200 mg/kg. Effects of overdose include: tinnitus,

Abrarninal main husalealamin homsshosamria mooeswia osaesasntilatice doeebadbesin
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: /». Dataset Descriptions for t x-\\_'} i l
«->CAH rD www.openphacts.org/specs /2013 /WD-datadesc-20130912 /#dataset-decscription ﬂ?‘ a3 %U ® =

I‘L

Ly

Dataset Descriptions for the Open Pharmacological Space
Open PHACTS Working Draft 12 September 2013

This version:
http:/iwww.openphacts.org/specs/2013/WD-datadesc-20130912/
Latest published version:
http:/iwww.openphacts.org/specs/datadesc/
Previous version:
hitp:/;www.openphacts.org/specs/2012/WD-datadesc-20121019/
Editor:
Alasdair J G Gray, University of Manchester
Authors:
Christian Brenninkmeijer, University of Manchester
Chris Evelo, Maastricht University
Carole Goble, University of Manchester

Open PHACTS Working Draft

Alasdair J G Gray, University of Manchester
Lee Harland, ConnectedDiscovery

Robert Stevens, University of Manchester
Andra Waagmeester, Maastricht University
Egon Willighagen, Maastricht University

This document is licensed under a Creative Commons ShareAlike Attribution 3.0 License.

http://www.openphacts.org/specs/2013/WD-datadesc-20130912/
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Is Anybody Using It?
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21 October 2014 Scientific Lenses — A. J. G. Gray
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Explorer2

Explorer
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ChemBioNavigator Target Dossier

Mol. Data Sheets PipelinePilot

“App Store”?

Helium

Pharmatrek
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http://www.openphactsfoundation.org/apps.html
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ChemBio |
N aVv I g at or bt ChemBioNavigator

Moiecule Upiosd  Detail

22O B-giperidinyl]-1H- isirabele. 1, 3 1H) i

http://chembionavigator.com
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Pharmatrek (http://pharmatrek.org)

HRRIRRYATREK s

TARGETS QIE
p38 alpha homo E You have 1 targets selected
Mitogen-activated protein kinase Mitogen-activated protein kinase 14
14 (Homo sapiens) (Homo sapiens)
Amino Acid, Peptide, or Protein Amino Acid, Peptide, or Protein

(T]=]7| (TTIX]]

alpha thalassemia/mental
retardation syndrome X-linked
homolog (human) protein, mouse

Amino Acid, Peptide, or Protein

(T]s]7]

35 TARGETS

546 MOLECULES

Min annotation [8.00]
Max annotation [10.41]

E E E [] connect
(— )

LIGANDS

2(1H)-quinazolinone, 5-(2-chloro-4-fluorophenyl)-1-(2,6-
. ) dichlorophenyl)-3,4-dihydro-7-{4-piperidinyl)-

o
2
(Tla]+ )7

*@* Q 2(1H)-quinazolinone, 5-(2-chloro-4-fluorophenyl)-1-(2,6-
)

dichlorophenyl)-3,4-dihydro-T-{4-piperidinyloxy)-
£
(Tl & )+ 7

’@ () 2(Hi-quinazolinone, 5-(2-chiorophenyl}-1-(2,6-
e

dichlorophenyl)-3,4-dihydro-T-{1-piperazinyimethyl)-
I¥| Expand target space

(I

- L
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Utopia

http://getutopia.org

Utopia Documents - pcbi.1000976 1..16

Back to overview

acetolactate [

2-acetolactate mutase

2-acetolactate mutase

In enzymology, a 2-acetolactate mutase is an
enzyme that catalyzes the chemical reaction 2-
acetolactate

‘mathz \rightleftharpoons </math> 3-
hydroxy-3-methyl-2-oxobutanoate Hence, this
enzyme has one substrate, 2-acetolactate, and
one product, 3-hydroxy-3-methyl-2-
oxobutancate. This enzyme belongs to the
family of isomerases, specifically those
intramolecular transferases transferring other
groups. The systematic name of this enzyme
class is 2-acetolactate methylmutase.

View Wikipedia web page

Cannerted 12 mating with Saived
Struetures

o [e—
A r— Toteok 22 mcrps e, B3 7, abeie s vepier 9 256, Bl B, 15wk ghi e A I, Acetolactate decarboxylase
B8 7 143, s o st e 143 R TR A P 364, BT

[re—— TR, Sy e g s & B, R 63 g%, Biny b, i, b,
o i ettt o i bt s T TTb, mite, e e Acetolactate decarboxylase
[ Db clcaa mcrai, somn tnmn - g, ek, cnaY, e, oppS, el manaAa, In enzymelogy, an acetolactate decarboxylase is
e BTe s TE31 7 B an enzyme that catalyzes the chemical reaction
[—— [y " 2 LoD, G121,y I, e, e {5)-2-hydroxy-2- methyl-3-oxobutancate
o4, P16, i <math \rightleftharpoons </mathz (R)-2-
Rtamgin DA FMA polyma e b chain, orphan madea s InbA, gt lppX, e, pp, RAEE acetoin + CO2 Hence, this enzyme has one

[T e p—————— substrate, (5)-2-hydroxy-2-methyl-3-

R s st gt e T S X o plnt, R84, oxebutancate, and twe products, (R)-2-acetein

_— O = — and CO2. This enayme belongs to the family of
Fokators Esaogun oo, wiogen g § = euD, b, i, e, gl prch/prcE 264 Iyases, specifically the carboxy-lyases, which

. : ISR sk, 4ot i : cleave carbon-carbon bonds.
Fropci Sarum alurmin, g aminotay icacd oy bk 4. e, GBI Ik
e Nt W = View Wikipedia web page...

. e pacesaia, G Fek ki n
oaie e e =

[ [y eE— = 2, o, e, pat,
[ WO e ol e s u o g ACETOLACTSYNI-CPLX
[— [ ——— B ol I, .20 TS

== 1 o = L ACETOLACTSYNI-CPLX
 Th insomedad arges of e dags 2 ghven 2 wall a5 the skl Mab prowing o which ey 10 commaciod i e pe ook, Thoss ganes a1 wors peesant in the Bifunctional acetchydroxybutancate synthase /
[Eh o thes, s acetolactate synthase (IlvB/N) carries out both
the first step in valine biosynthesis and the
second step in isoleucine biosynthesis, The
yudine 1, § woste—betaralantine lgamse) andserAl (- drugs, while the protein kinaes and polyre 1IvB/N protein complex catalyzes the conversion
Sphaghogheerae delycdrogenaoe). Arantdine ks comnections  polyenyl syuthaes bind hunan proein ke of pyruvate and exobutancate into 2-acete-2-
10 homolkagy mades onky aml o was exduded from s sy, fmeybdighoghae symhse nhbio, rep Akhough hydrexy-butyrate and the cenversion of
AMiough ki may not inkibit any esential mewbolic i result i not 3 . pyruvate into 2-acetolactate. Both reactions
generate carbon dioxide as a product |CITS:
[4608700][370104][7009323][6181375][3011751]
[16326011]|. This enzyme has a wide substrate
range in vitro |CITS: [15558598]|. This
bifunctional enzyme is a tetramer comprising
two [IvB subunits and two IIvN subunits. Its
apparent molecular weight rises above the
expected weight For this configuration when
pyruvate is added in vitro |CITS: [6360995]|. The
IIvB large subunit can catalyze the reaction in

i isolation and is not inhibited by valine in the
H.C manner of the holoenzyme. However the Vmax
3

Hona at ety i
k10397 et pe 000604

orer, all of which are
. There is & major
o . sulrSaharan

for the rraction ac ratahzed by anly IR ic

ook
»

S/CSHBO4/c1-3(6)5(2,9) w [0 ©
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iCatio e Medieines The Open PHACTS Project
. EC funded public-private « Create a semantic integration hub (“Open
partnership for Pharmacological Space’)...
pharmaceutical research « Delivering services to support on-going drug
«  Focus on key problems discovery programs in pharma and public domain
— Efficacy, Safety, « Not just another project; Leading academics in
Education & Training, semantics, pharmacology and informatics, driven
Knowledge by solid industry business requirements
Management « 23 academic partners, 8 pharmaceutical
vy > companies, 3 biotechs
e biflod Fovo »  Work split into clusters:
" p/D « Tehnical Build (focus here)
2 « Scientific Drive
— « Community & Sustainability

The Project
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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




Alasdair J G Gray

A.J.G.Gray@hw.ac.uk
alasdairjggray.co.uk

Pfizer Limited — Coordinator
Universitat Wien — Managing entity
> niversita mbur, Py . . .
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University of Hamburg, Center for
Bioinformatics
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Semantics for Science
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UH® : Netherlands Bioinformatics Centre
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i EMBL-European Bioinformatics Institute
5 - n Janssen Esteve Almirall
T L 7
ESTEVE () NovAarTIS WMERCK (&, Almirall OpenLink  Scibite
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