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The Innovative Medicines

Initiative

* EC funded public-private
partnership for
pharmaceutical research

* Focus on key problems
— Efficacy, Safety,
Education & Training,
Knowledge
Management

T

2 billion Euro

Partnership

efpia

Public

Private

The Open PHACTS Project

Create a semantic integration hub (“Open
Pharmacological Space’)...
Delivering services to support

Work split into clusters:
* Technical Build (focus here)
* Scientific Drive
* Community & Sustainability
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Research Questions

Open PHACTS

| Open Pharmacological Space

Number | sum Nrof 1 |Question

.5 15 9 All oxido,reductase inhibitors active <100nM in both human and
mouse
Given compound X, what is its predicted secondary pharmacology? What are the on and

18 14 8 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?

o4 13 3 Given a target find me all actives against that target. Find/predict polypharmacology of
actives. Determine ADMET profile of actives.

32 13 8 For a given interaction profile, give me compounds similar to it.
The current Factor Xa lead series is characterised by substructure X. Retrieve all bioactivity

37 13 8 : . :
data in serine protease assays for molecules that contain substructure X.
Retrieve all experimental and clinical data for a given list of compounds defined by their

38 13 8 . : . :
chemical structure (with options to match stereochemistry or not).
A project is considering Protein Kinase C Alpha (PRKCA) as a target. What are all the
compounds known to modulate the target directly? What are the compounds that may

41 13 8 modulate the target directly? i.e. return all cmpds active in assays where the resolution is at
least at the level of the target family (i.e. PKC) both from structured assay databases and the
literature.

44 13 8 Give me all active compounds on a given target with the relevant assay data

46 13 3 Give me the compound(s) which hit most specifically the multiple targets in a given pathway
(disease)

59 14 8 Identify all known protein-protein interaction inhibitors
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What do we need?

"What is the “Let me compare
selectivity profile of MW, logP and PSA
known p38 inhibitors?" for known
oxidoreductase -
inhibitors" Fmd.me. c.ompounds.
- that inhibit targets in
— o - NFkB pathway assayed
‘/ \ 2 in only functional assays
& f-“ with a potency <1 pM”
Gene ..
ChEMBL DrugBank Wikipathways GeneGo
Ontology
{ ChEBI } [ Uniprot J { UMLS J GVKBIo
[ ConceptWiki J [ ChemSpider J TrialTrove TR Integrity

The Open PHACTS infrastructure can support many different domains & questions
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>5000 types

Implemented using the Quantities, Dimension, Units, Types ~ 100 units
Ontology (http://www.qudt.org/)
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Chose John Wilbanks as consultant

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

Terms that may be used for a derivative work or adaptation

Compatibility chart

Deal With the roblems b . BY-NC BY-NC-ND BY-NC-SA BY-ND BY-SA PD
P y PO -------
» I
+ Interoperable licences orginalwork | BY-NC-ND
BY-NC-SA -

BY-ND

+ Appropriate terms Bv-5A i

+ Declare expectations to users and

data publishers

+ One size won'‘t fit all requirements
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Navigation
4 {5 Compound
/=] Compound by name
[E] Compound by structure
453 Target
[E] Target by name
4 =3 Pharmacology
[=] Pharmacalogy by Enzyme family
[£] Pharmacology by Compound
[=] Pharmacology by Target

Help and Feedbadk
API Status

TSV Downloads

http://expl

‘Compound by name

Compound name:

@ Ffter

Pharmacology by Compound name

Hint: Type in compound name. E

Propafenone

Provenance:

Pharmacology by Compound name search results - Total Records: 122

By prepare tsv file

Structure

Compound Name

Propafenone

Propafenone

Propafencne

Propafenone

Propafenone

Target Names

P-glycoprotein 1

L5178Y (Lymphoma cells)

Aspirin™

Target Organisms

Homo sapiens

Mus musculus

Assay Organism

Mus musculus

Search...

Assay Description

Compound was tested for inhibition of
daunomycin effiux in the resistant EC50
human T-lymphoblast cell line CEM

ver1000,

Compound was tested for inhibition of
rhodamine 123 effiux in mdr 1
transfectant L5178Y YMDRI C.06
mouse lymphoma cells; nd=Not
determined

Calculated membrane partition Log Kmemb

coefficent (Kmemb)

Volume of distribution in man {1V dose) vdss
Fraction fr...

Unbound fraction (plasma)

orer.openphacts.org/
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Activity Type Relation Value

Units SMILES InChi

nM 0=C{clccccc10 InChI=15/C21H

0=C(clccoecl0

InChI=15/C21H

0=C{clcccec10

InChI=15/C21H

0=C(clccoocl0

InChI=15/C21H

0=C(clccceciO..  InChI=15/C21H

InChi Key

JWHAUXFOSRP...

JWHAUXFOSRP...

JWHAUXFOSRP....

JWHAUXFOSRP...

JWHAUXFOSRP...

Pubmed ID

9767638

15027370

12061889

12061389
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l‘ Open PHACTS Explorer
|

e esmnten oot e

Mavigation Hint: Type in compound name. E.g. "Aspirin” and select a result
4 =7 Compound Compound name: | Propafenone
[=] Compound by name
Fitcer " F
[=] Compound by structure o Provenance: @ on OOf &
a5 Target F
' Pharmacology by Compound name search results - Total Records: 122
[=] Target by name I
4 = Pharmacology [ @ PrE_DarE tsv file . .
[=] Pharmacalogy by Enzyme family Structure Compound Name = Target Names Target Organisms | Assay Organism
|=] Pharmacology by Compound | b
=] Pharmacology by Target
e P B
v
2
@ S Propafenone s misiius T [Mis misculs |
et s, i
w
3
g Propafenone
P ) N
L
4
E Propafenone
e e, .
L
5
- ° Propafenone.
e B A g
Help and Feedback L
API Status +|
TSV Downloads +| 6

Search...

Assay Description

Activity Type Relation Value Units SMILES InChi InChi Key Pubmed ID

— - _ _ 0=C{ciecceciOCC] InChI=15(C21H27N IWHAUXFOSRPERK 9757638

O=ClclececciOCC! INChI=15/C21H27M JWHAUXFOSRPERK. 9767633

— _ - _. 0=C{cicccociOCC( INChI=15/C21H27M IWHAUXFOSRPERK 15027870
— _ =N EE RSN  O=ClclcoecclOCC( INChI=15/C21HZ7M IWHAUXKFOSRPERK 12061859
A —— Fractionfree | = | [ 0.05 0=Clclccccc10CE] INChI=15/C21H27 IWHAUXFOSRPERK 12061889
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Advanced analytics

ChemBioNavigator Navigating at the interface of chemical and
biological data with sorting and plotting options

TargetDossier Interconnecting Open PHACTS with multiple
target centric services. Exploring target
similarity using diverse criteria

PharmaTrek Interactive Polypharmacology space of
experimental annotations
UTOPIA Semantic enrichment of scientific PDFs
Predictions
GARFIELD Prediction of target pharmacology based on the

Similar Ensemble Approach

eTOX connector Automatic extraction of data for building
predictive toxicology models in eTOX project
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w1

P EIEEWE A
IRFRRYATREK o8
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)

Amine Acid, Peptide, or Protein Aminc 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]

E E E [] connect
(— )

LIGANDS

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

*@* Q 2(1H)-quinazolinone, 5-(2-chloro-4-fluorophenyl)-1-(2,6-
e dichlorophenyl)-3,4-dihydro-T-(4-piperidinyloxy)-

Q)
(Tla]+ 7

() 2(Hi-quinazolinone, 5-(2-chiorophenyl}-1-(2,6-
w7 e dichlorophenyl)-3,4-dihydro-7-(1-piperazinyimethyl)-

35 TARGETS

546 MOLECULES

Min annotation [8.00]
Max annotation [10.41]

I¥| Expand target space

(I
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Utopia Documents - pcbi. 1000976 1..16

Back to overview

acetolactate 4

2-acelolactate mutase

2-acetolactate mutase

In enzymelogy, a 2-acetclactate mutase is an
‘enzyme that catalyzes the chemical reaction 2-
acetolactate
«mathx\rightleftharpoons</math> 3-
hydroxy-3-methyl-2-oxobutancate Hence, this
enzyme has one substrate, 2-acetolactate, and
one product, 3-hydroxy-3-methyl-2-
‘oxebutanoate. This enzyme belongs to the
family of isomerases, specifically those
intramelecular transferases transferring other
groups. The systematic name of this enzyme
«class is 2-acetolactate methylmutase.

View Wikipedia web page...
Cannected HIp pratsing wim Saived
orug ntended Targets Connedtians Structures
b = ST 2083 o by, 125 ek, g A, Acetolactate decarboxylase
5 8712, ol eiecic it binclong o 162 o, TRTE poc Ao, pue, Ry 1264, KT
[ Tranzbyecin, shyroid hor o recagion z & B S 63 argR. bl b, 93, b GIE, KIS NP A
ik ghokadin, e e b hosiog s dbusin ek, FT284, R36T6, sachl, Bl Acetolactate decarboxylase
(e Dbk f o Wckacina, somam b 4 o, weaf, conahd, o1, ypS), Ipdd, memahd, In enzymology, an acetolactate decarboxylase is
T - an enzyme that catalyzes the chemical reaction
e EsTogn recapc B 208 DERD, 0121, Gl W, i, e, {5)-2-hydroxy-2-methyl-3-oxobutanoate
69, PIEE, s <math>\rightleftharpoons</math> (R)-2-
Rtamgn DMAN S EHA p ol ez EGT) R, Copha s mada £ IhA, Ipah Ipp, M, PR, RIS acetoin + CO2 Hence, this enzyme has one
-uwmum-muw_m:m - . - R substrate, (S)-2-hydroxy-2-methyl-3-
o Py eivanta et | gl shesgbectm R o PP P S B oxcbutanoate, and two products, (R)-2-acetoin
Pesaenaton Dopaing racsptce D1 A2, mashs pecosin 2 2 haesclogy ecdsts oeki) fy’;dséo Ep;[chlll:cg“?trr?: é’:r'ﬂg; llg;::sf:v"rl\lwlcynof
Rk fors Esangan racepros, wtiogun masge = Al e e, et e 64 Cleave carbon-catbon bonds.
Fropatal Sorues abusmin, g sincbuyicacd mOITE bt 14 AP, b InhA X o
TR P r—— - View Wikipedia web page..
. M1 prencase, Gag-Fed poyprsio Bl CIEY=T)
e b1 protcase n anem, fabH, s, panC, seem), TE31 7
omecnic HIV1 geotcace, Gag-Fol poygecien n
== R o o e = v a ACETOLACTSYNI-CPLX
Rl Capa), g KapEd e YoM oA GEL » POEL, IR, s, B | 54, B 6
Holiave BV geotcase » faH, phot, seed ACETOLACTSYNI-CPLX
ThG ek TGOS of T caE B0 QUGN 3 Wil B 0 SoMa M RICII 10 WhCR Ty 30 CORMGTTA i Tab Ao ol TROSE it I WAIRG PROSNt i TG Bifunctional acetohydroxybutanoate synthase /
G : = o thess, Bia in 3 il Tt o decs i
o I k. e s oty e et st 3o soackoms; . acetolactate synthase (IIVB/N) carries out both
ey —— the first step in valine bicsynthesis and the

second step in isoleucine bicsynthesis. The
hase L), panC: (panioate —beta-alanine higase] and serAl (- drugs, while the protein kinases and  palyrenyl<diphosphates IIvB/N protein complex catalyzes the conversion
usphoghoerate deydrogenase]. Amanadine has connections v i protein. ki in of pyruvate and oxobutancate into 2-aceto-2-
hydroxy-butyrate and the conversion of
pyruvate into 2-acetolactate. Both reactions
generate carbon diexide as a product |CITS:
[4608700][370104][7009323)(6181375](3011751]
[1632601111. This enzyme has a wide substrate
range in vitro |CITS: [15558588]. 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 cenfiguration when
pyruvate is added /n vitro |CITS: [6360895]. The
IIvB large subunit can catalyze the reaction in
isolation and is not inhibited by valine in the
manner of the holoenzyme. However the Vmax

for the reartion ac cataluzed bu anhe R ic

W ook )

InChl=15/C5HBO4/c1-3(6)5(2,9)... oa (0] ©

ple gene knockouts and ihend

>
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Bioclipse "
[Hmi | |%9 @@ &5 Y | = Chemainform... | [ <Text Searc... »
Bi 3 =0 pwdemo.js ( owcomp.js (ﬁ maols.sdf (‘ WP1389.png &3 E aspirin-ops.sdf &2 =0
=S —» ¢ B8 | ® = om f3 mw_freebase smiles | roS_violations | logp I
b = OPSdemo Title: Monoamine GPCRs
T Last modified: 1272012
P'[;,"Vlrtual Organism: Danie rerio T o
| [Norepineptine | | 5 194.184  O=C(Ocleceecl... 0 1.495
1 |
Serctonin i |_Epinephrine i
Dopaming Seratonin MM_EFEIE_T _______
Recept & " oy M
—H  dndl —{ hirlas —LocTasdes
DRD2 —H{ LOCGE 1647 —{ ADRA1IB -] 194.184 0=C{0clcicecc... o 1.906
drd3 4 HTRID — LOC 5686 14
DRD4 —{ LOC ST 2040 — adm2a H—
DRODS —H0C 100005 34 ADRAZE H—
HTR.24 adaZc |
zgc:194119 adrb1 7 [Al+3].0=C(0cL... 0 1.19
ShtPer ANRR? . | () |
008 JavipScript - cwcomp.js
1 Retrieving information about compounds from Open PHACTS
3/
|‘ L. . T T Y Y Y Y Y Y Y Y " " i 358.299 O=C{Ocleccecl... 1] 2.359
Locking up compound info for compound (8/9): diaspirin
[} Always run in background
[ Cancel ] [ Details »> J L—Rﬂn-in-luhgraund—] 313.305 O=C{Oc2cocec... 0 2.15
Yy
Gs Pathway
Size (kb): 32.908 |Depth: 32 | 820x556 Name: WP1388.png || Table [single Molecule | Headers |

&3 Progress 23

%VDE

JavaScript - cwcomp.js
=

Retrieving information about compounds from Open PHACTS: Looking up compound info for compound (3 /9): aspirin, butalbital and caffeine drug combination

J JavaScript - cwoomp.js
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- SRR

Open PHACTS GUIs

Identlt.y Camalexin Results
Resolution
ee2a’ble-

d67c-. . Query Expander

ldentity Mapping
(BridgeDb based)

CHEMBL239716 552646

ChEMBL-

RDF ChemSpider
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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

ROE,
&
! Uéér

Commercial Annotations
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RDF Guidelines

1

Open PHACTS

Guidelines for exposing data as RDF in Open PHACTS
Open PHACTS Working Draft 23 August 2012

This version:
http :/Awww.openphacts.org/specs/2012/\WD-rdfguide-20120823/
Latest published version:
http:/Avww.openphacts.org/specs/rdfguide/
Latest editor's draft:
http :/Awww.bigcat.unimaas.nl/~egonw/rdfguide/
Previous version:

none
Editar:

Department of Bioinformatics - BiGCaT
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Step 9: who, what, when, why, how

|

Open PHACTS

Dataset Descriptions for the Open Pharmacological Space

Open PHACTS Working Draft 19 October 2012

This version:
http:/Avww.openphacts.org/specs/2012/WD-datadesc-20121019/

Latest published version:
http:/Mww.openphacts.org/specs/datadesc/

Latest editor's draft:
http:/Awvww.cs.man.ac.uk/~graya/ops/2012/ED-datadesc/

Previous version:
http:/AMww.openphacts.org/specs/2012/WD-datadesc-20120816/

Editor:

Department of Bioinformatics - BiGCaT
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Step 9: who, what, when, why, how

# Description of the ChemSpider dataset
:chemSpiderDataset
# General metadata
a void:Dataset;
dcterms:title "ChemSpider"@en;
dcterms:description "ChemSpider's Public Dataset"(@en;
foaf:homepage <http://rdf.chemspider.com/=>;
foaf:page <http://www.chemspider.com/=>;
dcterms:license <http://www.chemspider.com/Disclaimer.aspx>;
void:uriSpace "http://rdf.chemspider.com/"~"xsd:string;
#Provenance
dcterms:publisher <http://www.chemspider.com/=;
dcterms:created "2007-03-01T00:00:00"~xsd:dateTime;
dcterms:modified "2012-10-16T00:00:00"*xsd:dateTime ;#Subsets
void:subset :chemSpiderDataset chembl subset, :chemSpiderDataset drugbank_subset;
#Vocabularies, topics, resources
void:vocabulary <http://purl.org/dc/elements/1.1/=>,
<http://purl.org/dc/terms/=,
<http://www.openarchives.org/ore/terms/=,
<http://www.polymerinformatics.com/ChemAxiom/ChemDomain. owl#=,
<http://xmlns.com/foaf/0.1/=;
dcterms:subject <http://dbpedia.org/resource/Molecule=;
void:exampleResource <http://rdf.chemspider.com/2157=>;
#Dataset Access
void:sparqlEndpoint <http://rdf.chemspider.com/spargl=;
#Update Frequency
voaq: frequencyOfChange freq:continuous;
#0ther Metadata
# Technical features
void: feature <http://www.w3.0rg/ns/formats/RDF_XML=>;

Depart # Dataset statistics I
void:triples "1157624328"~"xsd:nonNegativeInteger;




n PHACTS
en Pharmacological Space

Community



Open PHACTS and the
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Associated partners MoU

Organisations, most will join here

Support, information

Exchange of ideas, data, technology
Opportunities to demo at community webinars
Need MoU

Development partnerships

Influence on API developments
Opportunities to demo ideas & use cases to core team

Need MoU and annexe

Consortium
28 current members
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Wrap up

Open Source and Open Data solutions
- Used and Developed

Specifications
- http://www.openphacts.org/specs/

Solutions for pharma

"Shaping the future of Open PHACTS"
5th Community Workshop, Amsterdam 10-11 Oct

www.openphacts.org


http://www.openphacts.org/specs/

