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Outline

+ OpenPHACTS
— What is OpenPHACTS and why do we need it?
— Use case driven development

— Technical structure, eApps
+ ChemBioNavigator

— GUI and technical structure

— Workflows
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Why do we need Open PHACTS? Currently, pharmaceutical
companies assemble their own
in-house databases of
pharmacological and
physicochemical data.

+ Pharmaceutical companies currently expend
significant effort integrating the vast amount of
data publicly available into internal

architectures.
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What is OpenPHACTS?

+ OpenPHACTS Discovery Platform
— an online platform with a set of integrated publicly available

pharmacological data
+ Open Pharmacological Space

+ Intended to facilitate improvements in drug discovery in academia and

industry

<+ Use and enhance semantic web standards
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Open PHACTS Project Partners www.openphacts.org
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Project Contacts: Pfizer — Coordinator (Bryn Williams-Jones), Universitat Wien — Managing entity (Gerhard Ecker) 5
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Pharmacology within Open PHACTS

The number of pharmacological questions that could be useful to answer is large, and
Open PHACTS concentrates on answering the top 20 ranked research questions from

a list of 83 proposed by consortium members.

83 Research questions

20 Prioritized questions

Cluster 1(11) Cluster 2 (9)
Compound-target Compound-target-disease/pathway
#1. All oxidoreductase inhibitors #1. For my given compound, which

active at <100 nM in both human and targets have been patented in the
context of Alzheimer’s disease? 5
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A).Open PHACTS Explorer

|

Physicochemical data Identifiers Pharmacological data

| Molecular weight & formula | | Activity type, value and concentration

| H-Bond acceptors / donors | | Assay description |

| Polar surface area, AlogP | | InChl / InChlkey | | Target organism |
| ChemSpider ID | | Target name |
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How does Open PHACTS work?

Open PHACTS

ARCHITECTURE 2013

Identifier
Management |F12374

Core Platform

: EC2.43.4
(&m) Miinl?
Public = Data Cache
Ontologies B (Virtuoso Triple Store)

\—

I VOiD
Nanopub
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The ChemBioNavigator (CBN) www.chembionavigator.org
Google style: Interactive — Simplicity rules

W ChemBi

oNavigator

@ChemBioNavigatar

Sewrchlped  Upioid § molesuie e

Stierand K., Harder T., Marek T., et al. Molecular Informatics, Volume 31, Issue 8, p. 543-546, August 2012

UH
9
2% Universitit Hamburg March 2014

Katrin Stierand www.zbh.uni-hamburg.de
DER FORSCHUNG | DER LEHRE | DER BILDUNG



Open PHACTS

W Open Pharmacological Space

Selected Compound:

Valsartan .
Overview | Details | Assays(5) Publications  Pathways
(0]
(o]
N
HO HN N
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N—N
H H

Viewin ChemSpider ] [ Viewin Open PHACTS ]

Description :
Valsartan (trade name Diovan€+y) is an angiotensin II receptor antagonist, acting on the
AT1subtype. In the U.5., valsartan is indicated for treatment of high blood pressure, of

congestive heart falure (CHF), and post-myocardial infarction (MI). In 2005, Diovan @

was prescribed more than 12 milion tmes in the United States.

SMILES o=c{o)[c@aH]
N(c(=0)ccca)c =NNNN3)cc 1)C(C)C

InChI InChI=15/C24H29N503
Je1-4-5-10-21(30)29(22(16(2)3)24(31)32) 15-17-11-13-18(14-12-17)
19-8-6-7-5-20(15)23-25-27-28-26-23
Jh6-9,11-14, 16,22H,4-5, 10, 15H2, 1-3H3, (4,31, 32)(H,25,26,27,28)
Jt22-fm0js1

InChI Key ACWBQPMHZHGDFX-QFIPXVFZSA-N

Weight 437,541

logP 3.2556

Find more molecules by :

advanced options ¥

Similarity Search

Define Substructure Query

I
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Selected Target:
Angiotensin II type 1 receptor (Homo sapiens)

Overview | Compounds

Specific function Receptor for angiotensin I1. Mediates its acton by assodiation with
G proteins that activate 2 phosphatidylinesital-caldum second
messenger system.

Keywords Polymorphism, Reference proteome, Membrane, Complete
proteome, Receptor, Phosphoprotein, Transmembrane helix,
Transducer, Lipoprotein, Disease mutation, G-protein coupled
receptor, Disulfide bond, 3D-structure, Cell membrane,
Transmembrane, Glycoprotein, Palmitate

Synonyms AT1AR, Angiotensin T type-1 receptor, AT 18R

PDB codes 12v0

Target sequence

MILNSSTEDGIKRIQDDCPKAGRHNYIFVMIPTLYSIIFVVGIFGNSLYWIVIYFYMKLKTVASWFLLMNLA
LADLCFLLTLPLWAVYTAMEYRWPFGNYLCKIASASYSFNLYASVFLLTCLSIDRYLAIVHPMKSRLR.

RTMLVAKVTCTIIWLL AGLASLPATTHRNVFFIENTNITVCAFHYESQNSTLPIGLGLTKNILGFLFPFLI
ILTSYTLIWKALKKAYEIGKNKPRMDDIFKIMATVLFFFFSWIPHQIFTFLDVLIQLGIIRDCRIADIVD
TAMPTTICIAYFNNCLNPLFYGFLGKKFKRYFLQLLKYTPPKAKSHSNLSTKMSTLSYRPSDNVSSSTKK.
PAPCFEVE

-~
" Compound panel

2% Universitat Hamburg
DER FORSCHUNG | DER LEHRE | DER BILDUNG

UH

Drawing area
Katrin Stierand

h'd
Target panel
March 2014 www.zbh.uni-hamburg.de



Open PHACTS

W Open Pharmacological Space
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Features

=

=

Provenance: all data is interlinked with the original source

Drill-down: interactive sorting based on public and private
properties

Housekeeping: put compounds in , buckets” to retain an overview
Searching: based on similarity, substructure or related target
Persistence: store a session and resume work later
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Development strategies

+ Several interviews with people from pharmaceutical industry
+ Knowledge of valuable features and deficiencies
+ Extract trends from all interviews

=> agile and target-oriented development
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Workflows
+ Compound centric <-> target centric

+ Extension and drill-down of data

+ Three main workflows (following slides)
— two compound centric
— one target centric

+ Workflows can be combined
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Workflow |

+ Start with a single compound name or a SMILES and extend the
molecule set by related compounds:

a) Find target via assay data and load all compounds from OPS, which are
active against this target

b) Start a similarity search
c) Define a substructure and start a substructure search
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Workflow II

+ Start with target name
+ The CBN loads the target information from OPS.
+ On mouse click, all active compounds are loaded in the CBN.

Match: Cyclooxygenase-2
Prostaglandin G/H synthase 2 (Rattus norvegicus)
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Workflow llI
+ Start with a set of SMILES or a SD file:
+ The given compounds are initialized by NAOMI and annotated with

data from the OPS.

0O=C(0O)C(clccc(ccl)CC(C)C)C
0O=C(0O)C(clccc(ccl)CC2CCC2)C
O=C(O)[C@@H](clccc(ccl)CC(C)C)C
0O=C(0O)C(clccc(ccl)CC2CC2)C
O=C(O)[C@@H](clccceel)C
0O=C(0)C(clcc(ccecl)CC(c2cecec2)C)C
0O=C(0O)C(clccc(ccl)CC2CCCCC2)C
0O=C(0)C(clccceecl)C(c2ceecc2)c3ceece3

0O=C(0)C(clcc(ccecl)CC)C
0O=C(0)C(clcc(cccl)CCCC)C
0O=C(0O)C(clccc(ccl)C(CC)C)C

[0-]C(=0)C(c1cceccl)CC([O-])=0
0=C(0)C(clcc(cecl)C(CC)CC)C
0=C(0)C(clcec(ccl)CC2CCCC2)C
0=C(0)C(clccc(ccl)C(C)C)C
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Conclusion

+ OpenPHACTS integrates data from different data sources and provides
it via an API

< Design and choice of sources use-case driven

+ CBN exemplarily uses the OPS
+ Enables navigation through the chem-bio space

+ Development of workflows based on interviews with scientists of
pharmaceutical industry
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