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Approaching complex research questions needs integration of data sources
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Number | sum Nr of 1 Question

15 12 9 All oxidoreductase inhibitors active <100nM in both human and mouse
Given compound X, what is its predicted secondary pharmacology? What are the on and off,target safety

18 14 8 concerns for a compound? What is the evidence and how reliable is that evidence (journal impact factor,
KOL) for findings associated with a compound?

24 13 g 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.

37 13 g The current Factor Xa lead series is characterised by substructure X. Retrieve all bioactivity data in serine
protease assays for molecules that contain substructure X.

38 13 g Retrieve all experimental and clinical data for a given list of compounds defined by their 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

a1 13 g modulate the target directly? What are the compounds that may 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 8 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

Azzaoui et al., Drug Discov Today 2013, 843-52
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‘Open PHACTS The User

The Explorer is a user-friendly, full
featured interface that allows scientists to
explore and interrogate integrated
biological and chemical data

The APl allows searches along the
concepts of

compound —target — pathway - disease
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Sildenafil
S“GGﬂl’" (in citrate form), sold under the names Viagra, Revatio and ur\dﬂ various other names, is a dmg

ised to treat male erectile dysfunction (impotence) and pulmonary arterial hypertension (PAH), develol

the pharmaceutical company Pzer. s primary Competitirs on the market are tadaiafl (ialis), and vmcnaﬂl

(Levitra). [Wikipedia]
Hepatic

ChemSpider ID:
Molecular Formula:
SMILES:

Standard InChi;

Standard InChiKey:
Affected Organism:
Indication:

Melting Point:

Standards

5023
Ca2H3oNgOsS

S(
InChl=15/C22H30NGO4S/c1-5-7-17-19-20(27(4)25-17)22(29)24-21(23-19)16-
14-15(8-9-18(16)32-6-2)33(30,31)28-12-10-26(3)11-13-28/h8-9, 14H,5-7,10~
13H2,1-4H3,(H,23,24,29)
BNRNXUUZRGQAQC-UHFFFAOYSAN
Humans and other mammals
For the treatment of erectile dysfunction
189-190 oC
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>5000 types

Implemented using the Quantities, Dimension, Units, Types ~ 100 units
Ontology (http://www.qudt.org/)
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Menu Explorer

» Welcome

* The Project
* Explorer Release Notes
» Tutorials
*» The Data
*» Terms and Conditions
» Terms of Use
» Privacy Statement
» Licensing

» Take-down policy

Open PHACTS

Open Pharmacological Space

Welcome to the Open PHACTS Explorer

We are pleased to present the first public release of the beta Open PHACTS Explorer.

The Open PHACTS Explorer allows multiple sources of publicly-available
pharmacological and physicochemical data to be intuitively queried, and makes data
provenance accessible at every step. The Open PHACTS Explorer was built to answer
critical pharmacological questions as defined by academic and pharmaceutical industry
scientists.

To get started watch our tutorial introduction, visit the tutorials page or click on the
registration link :

Carmanr e n O Aty gy Aty O L o S

This is the first public release of the Open PHACTS Explorer, and we look forward to and
value your feedback and comments .

Explorer

Registration and access to
the Open PHACTS Explorer

Known issues with beta Open
PHACTS Explorer

Feedback

efpia m

® Open PHACTS 2011 CONTACT
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j Compound wﬁu l

Navigation

4 5 Compound

/=] Compound by name
[=] Compound by structure

49 Target

[=] Target by name

4 3 Pharmacology

[=] Pharmacology by Enzyme family
[=] Pharmacology by Compound
[=] Pharmacology by Target

Help and Feedback [+

API Status

TSV Downloads

[+]

(#)

Hint: Type in compound name. E.g. "Aspirin”

| Compound name:
|

‘ Propafenone

7Cmupo|nllbvllameseatdnmils

Search

Provenance: () On @ Off

AlLogP:
34

4

2

Mol Weight:

341.444

341.444

58.6

11

u;/\/"w O

# H-Bond Acceptors:

# H-Bond Donors:

MW Freebase:
Polar Surface Area (A2):

# Rotatable Bonds:

Propafenone

Pharmacology Data Structure Search ChemSpider Info

An antiarrhythmia agent that is particularly effective in ventricular arrhythmias. It also has weak beta-blocking
activity. The drug is generally well tolerated. [PubChem]

Metabolized primarily in the liver where it is rapidly and extensively metabolzed to two active metabolites,
S-hydroxypropafenone and N-depropylpropafenone. These metabolites have antiarrhythmic activity
comparable to propafenone but are present in concentrations less than 25% of propafenone concentrations.

ChemSpider ID: 4763

Molecular Formula: CyyHz7NO3
SMILES:
Standard InChl:

0=C(c1ccccc10CC(O)CNCCC)CCe2ccccc2

InChI=15/C21H27N0O3
/c1-2-14-22-15-18(23)16-25-21-11-7-6-10-19(21)20(24)13-12-17-84-3-5-9-17
/h3-11,18,22-23H,2,12-16H2,1H3

JWHAUXFOSRPERK-UHFFFAQYSA-N

97%

Standard InChiKey:
Protein Binding:
Symptoms of propafenone overdose (usually most severe within the first 3

hours) may include convulsions (rarely), heartbeat irregularities, low blood
pressure, and sleepiness.

Toxicity:
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4 3 Compound

Compound by structure
4 Target

Target by name
4 &3 Pharmacology
Pharmacology by Enzyme family
[Z] Pharmacology by Compound
[£] Pharmacology by Target

Help and Feedback

&3]

API Status

e

TSV Downloads

LL Compound by name ;M Pharmacology by Compound name * i

Hint: Type in compound name. E.g. "Aspirin” and select a result

C d name: | fenone Search...
@  Fiter Provenance: ©on @off ©
Pharmacology by Compound name search results - Total Records: 122
@ Prepare tsv file
Structure | Compound Name = Target Names Target Organisms =~ Assay Organism  Assay Description | Activity Type  Relaton =~ Value Units SMILES InChi InChi Key Pubmed ID
1
@ _ Compwnd_ was heshed for in!_lbiﬁon of
F. Propafenone  P-glycoprotein 1 Homo sapiens daunomycin efflux in the resistant EC50 = 320 nM 0=C(cicceec1O...  InChI=1S/C21H... IWHAUXFOSRP... 9767638
PP human THymphoblast cell line CEM
e g var1000.
2
O Compound was tested for inhibition of
rhodamine 123 effiux in mdr 1
o O Propafenone  L5178Y (Lymphoma cells) Mus musculus Mus musculus . 0=C(clcccee10...  InChI=1S/C21H... JWHAUXFOSRP... 9767633
transfectant L5178Y VMDRI C.06
,.F/\/'{)\/’ ‘ mouse lymphoma cells; nd=Not
determined
3
o Propafenone Cal%la_ha: membrg;\e partition Log Kmemb = 0.7 0=C(cicceec1O...  InChI=1S/C21H... IJWHAUXFOSRP... 15027870
e Enethoent (es
4
o Propafenone Vokame of sistrindiocian men 1V dose) vdss = 36 Lkg-1  O=C(clccccc10... InChI=1S/C21H... JWHAUXFOSRP... 12061889
weI
Q
5
o & Propafenone Unbound fraction (plasma) Fracon fr.. = 0.05 0=C(cleccec10...  InChI=1S/C21H... IJWHAUXFOSRP... 12061889
e A,
6
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L(Eompound by name * [l Pharmacology by Compound name '* “ Compound Srtrrj!lf:rtrule’Seardl ;H Tl'al’get by namei" ‘

Navigation (=]

4 3 Compound
Compound by name
[=] Compound by structure

49 Target
[=] Target by name

4 = Pharmacology
[Z] Pharmacology by Enzyme family
[=] Pharmacology by Compound
[Z] Pharmacology by Target

Help and Feedback

API Status

Target name:

Hint: Start typing in protein name and species. E.g. "Adenosine receptor A2a (Homo sapiens)”

‘ Multidrug resistance protein 1A

(Mus musculus) | Search

Provenance: ©) On @ Off

Target Data

TSV Downloads [+

Pharmacology Data

Description:

Synonyms:

Specific Function:

Keywords:

PDB Entry:

Multidrug resistance protein 3 (Mus musculus)

Multidrug resistance protein 3

ATP-binding cassette sub-family B member 1A, CHEMBL2573, MDR1A, Multidrug resistance
protein 3, P-glycoprotein 3

Energy-dependent efflux pump responsible for decreased drug accumulation in multidrug-
resistant cells.

Hydrolase, Phosphoprotein, 3D-structure, ATP-binding, Cell membrane, Complete
proteome, Direct protein sequencing, Glycoprotein, Membrane, Nucleotide-binding,
Reference proteome, Repeat, Transmembrane, Transmembrane helix, Transport

3G61 3G5U 3G60
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[} “ Compound by name * H Pharmacology by Compound name '* U Compound Structure Search * H Target by name * H ‘Compounds active against enzyme family * H Pharmacology by Target Name x

Navigation ‘ Hint: Type in protein name and species. E.g. "ADA protein human" and select a result
43 Compound Protein name: ‘»Multidrug resistance protein 1 (Homo sapiens) } Search...
[=] Compound by name Z »
& i @  Fiter Provenance: ®on @off @
= Target
4o Ph. ! by Target ch results - Total ds: 2563
[=] Target by name
S Prarmacooy B prepare tsv fie |
=] Pharmacology by Enzyme family Structure C Name Target Name Target Organism Assay Organism = Assay Description Activity Type  Relation Vi Units Weight SMILES i InChi Key
h logy b famil ompound ela alue Mol h InChi hi
[=] Pharmacology by Compound 3
{=] Pharmacology by Target
sbenzoyl-L[zhydroxy- = . iz of daamyen
3-{propan-2-ylamino)propyl]-5-  Multidrug resistance protein 1 Homo sapiens effiux in the resistant human ~ EC50 = 83180 nM 393479 O=C2\C(=C(N(.. INChI=1S/C23H.. VZPAOCHCLZMT..
methyl-2-phenyl-1,2-dihydro- (Homo sapiens) T4ymphoblast cel line CEM
3H-pyrazol-3-one ver1000.
2
/J"’ Compound was tested for
1,3-dimethyl- . g 5 ; inhibition of daunomycin
Hy N 4.[(B)-phenyl(propyiimino)methyl... ?H%Ihmd;g;eesrl‘ss;ance protein 1 Homo sapiens effiuxin the resistant human ~ ECS0 = 272500 nM 257.331  CCCN=C(\clcc.. InChI=1S/C15H.. GIPFQWWTOPA..
R\ pyrazol-5-ol T-lymphoblast cell line CEM
N H vear1000.
dh
3
-f ™ ompound d for
S shemmn o S e
He 2-ylamino)-2-hydroxypropyl]-2,5-  Multidrug resistance protein 1 Homo sapiens effiuxin the resistant human ~ ECS0 = 24120 nM 373.489  O=C1\C(=C(N(.. InChI=15/C21H.. UYZSINDVHQW...
CH, CH dimethyl-1,2-dihydro- (Homo sapiens) T-ymphoblast cell line CEM
3H-pyrazol-3-one ver1000.
4
~
g e 1-[2-Hydroxy- Compound was tested for
3 i -5-methyl- 5 - 5 inhibition of d: i
o BaH defﬂamm)mm etV Muitdrug resistance protein 1 Homo sapiens e e an,  ECS0 = 72490 M 399.507  0=C(C=2C(=0).. InChI=1S/C21H.. ICKIIYACBBEC...
3{2-thienylcarbonyl)-1, 2-dhydro-  (1om@ sapiens) T-ymphoblast cel fine CEM
© 3H-pyrazol-3-one ver1000.
5
1-[2-hydroxy-3-{propan- Compound was tested for
2-ylami “5-methyl- ) ) ) inhibition of d i
o_Fia o Zghtaé",:;‘f)p'”m pmethy} Multidrug resistance protein 1 Homo sapiens ot Sl O~ = 11750 M 421,532 0=C2\C(=C(N(.. INChI=1S/C25H.. DNSZEGKDVYSK...
- & \)\/{ 4-(3-phenylpropanoyl)-1,2- (Homo sapiens) T-ymphoblast cell line CEM
Help and Feedback () s dihydro-3H-pyrazol-3-one ver 1000,
API Status [#] ©
TSV Downloads () 6
=
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Home | Pharmacology by Target Name "‘I

Mavigation
] Compound
[ Target
4 =7 Pharmacology
[=] Pharmacology by Enzyrme family

Protein name:

) Filter

Hint: Type in protein name and species. E.g. "Adenosine rece

Multidrug resistance protein 1 (Homo sapiens)

Provenance:

@ on O off &

|=_—:'| Pharmacology by Compound

Pharmacology by Target name search results - Total Records: 5204

@ Pharmacology by Target Prepare tsv file

Structure
i
b
~ e
=
2
e g Len
e
7~ =
Y/
3

Compound Mame Target Mame
4-henzoyl-1-[2-hydroxy-
3-(propan-2-ylamino}propyl]-5-
methyl2-phenyl-1,2-dihydro-
3H-pyrazol-3-one

¢ ¢uum

P-ghycoprotein 1

(=

1,3-dimethyl-
4-[(E)-phenyl{propylimino)methyl]- P-glvcoprotein 1
pyrazolk5-ol

~

4-henzoyl-1-[3-(dipropan-

2-ylarmino)-2-hydroxypropyl]-2,5-

Airnethnd 1 7 dibedra P-ghycoprotein 1

L)

TSV Downloads

[+] 4 |

L)
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| .

Target by name

Compounds active against enzyme family *

&« Compound by name * | Pharmacology by Compound name Compound Structure Search
Navigation =| | Enzyme family class: No enzyme class selected - press button -> Browse EG codes

4 {3 Compound

{=] Compound by name

=] Compound by structure @ Fitter Provenance: @ on @ off @&
4/ Target

= Target by name Pharmacology by Enzyme Family search results Select an enzyme family
4 () Pharmacology ‘ =

=] Pharmacology by Enzyme family Structure Compound Name Target Name ¥ (s

{=] Pharmacology by Compound 4592

[=] Pharmacology by Target PR

= ogy by Targ TS

Further planned z
* Transporter taxonomy
* Receptor taxonomy

« ADME taxonomy

2.3.2.15
23216
23217
2.3.2.18
2.3.2.2
H23.23
E23.24

Enzyme family name

Oxidoreductases

Transferases

Transferring one-carbon groups

Transferring molybdenum- or tungsten-containing groups
Transferring aldehyde or ketone residues
Acyltransferases

Transferring groups other than amino-acyl groups
Aminoacyltransferases

D-glutamyl transpeptidase,D-glutamyltransferase
UDP-N-acetylmuramoylpentapeptidedysine N(6)-alanyitr...
Alanylphosphatidylglycerol synthase

Peptidyltransferase

Glutaminylpeptide gamma-glutamyltransferase, Fibrinolig...
D-alanine gamma-glutamyltransferase

Glutathione gamma-glutamylcysteinyltransferase,Phyto...
Lipid IT:glycine glycyltransferase
N-acetylmuramoyl-L-alanyl-D-glutamyl-Lysyl-(N(6)-glyc...
N-acetylmuramoyl-L-alanyl-D-glutamyl-Lysyl-(N(6)-trigl...
Gamma-glutamyl transpeptidase,Gamma-glutamyltransf...
Lysyltransferase

Gamma-glutamylcydotransferase

Glutaminyl cydase,Glutaminyl-peptide cyclotransferase, ...
Leucyl-tRNA--protein transferase,L/F transferase,Leuc...
Aspartyltransferase

Arginyltransferase, Arginyl-tRNA--protein transferase
Agaritine gamma-glutamyltransferase

Use selection

Cancel

>

| tion Value

Help and Feedback +
API Status +

TSV Downloads +
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http://data.kasabi.com/da 9767638 = http://www.conceptwiki. | Multidrug resistance protein sapie | Multidrug
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Atoms Ribbon Contacts Fog ZClip
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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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RRRIRIEMATREK

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

Tl&]7] TTIX]7

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

Amino Acid, Peptide, or Protein

Tl&]7

35 TARGETS

546 MOLECULES

Min annotation [8.00]
Max annotation [10.41]

E E E [ connect
C

LIGANDS QE
— ==
2(1H)-quinazolinone, 5-(2-chloro-4-fluorophenyl)-1-(2,6- -
. @ dichlorophenyl)-3,4-dihydro-7-{4-piperidinyl)-
Fes

oe
Tla]+ |7

@\ Q 2(1H)-quinazolinone, 5-(2-chloro-4-fluorophenyl)-1-(2,6-
cinghe
i)

dichlorophenyl)-3,4-dihydro-T-{4-piperidinyloxy)-

(&) 7

/@l [j 2(1H}-guinazolinone, 5-(2-chlorophenyl)-1-(2,6-
by

dichlorophenyl)-3,4-dihydro-7-(1-piperazinylmethyl)- v
Expand target space

[ I

iy
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‘Open PHACTS ChemBioNavigator

/:“ 0 www.chembion avigatar.com

v @ | |B- Google

qi"Chem|3'|o|'\la\.rigator

Selected Compound:
1-(2-{[(2S)-2-Hydroxy-3-(propylamino)propylloxy}phen...
Overview Details Pharmacology

Publications Pathways

(o] H
0\)0\/ H\\/’\-\

Viewin ChemSpider | [  Viewin Open PHACTS

)

SMILES 0=C{c1c(OC[C@EH](Q)CMNCCC)ccoc1)CCe2oorec2

InChI InChI=15/C21H27MO3.CIH
fe1-2-14-22-15-18(23) 16-25-21-11-7-6-10-19(21)20(24) 13-12-1
7-8-4-3-5-9-17; /h3-11,18,22-23H, 2, 12-16H2, 1H3; 1H/t 18
fmi.fs1

InChI Key XWIHRGFIPXWGEF-FERBEBOLQSA-N

Weight 341,498

logP 3.2414

Find more molecules by :

advanced options ¥

Similarity Search

Developed by the University of Hamburg and BioSolvelT o=

»

m

Larlnal L8]

vV Volume

oo

4] @
] v

oPo

oo

Save session

Give Feedback

About  Help

a3 Universitdt Hamburg
FORSCHUNG | DER LEHRE | DER BILDUNG

Start Over
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COLLECTOR, AN APPLICATION FOR GATHERING
BIOACTIVITY DATA FROM THE OPS PLATFORM

o

Manuel Pastor collecto

—
Pl UNIVERSITAT 73 2 Parc
U OOOOOOOOOOO 'e'--lﬂlglfg\s ‘
Barcelona
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Collector: architecture overview

Flexible and general framework to define both
extraction criteria and curation criteria

Single access

Local data

\ \

S ]

(0]

::D Extraction :D Filtering > > <ACTIVITY_TYPE>
Module Module 1C50

> <ACTIVITY_VALUE>
50
Single data model a

Data transformation and normalization done by
Open PHACTS

> <UNIPROTID>
00724

Open PHACTS
federated
linked data cache
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 Transmembrane receptor

* Tetramer

* Non-selective cation channel
* Peripheral nervous system

e Activation = influx of cations 2>
depolarization of membrane 2
pain perception

* Prolonged activation —
desensitization

“ D’ Lee et al., ] Comput Aided Mol Des (2011) 25: 317-37

Molecular Drug Targets
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‘ Open PHACTS Explorer
| .

4 Pharmacology by Target Name

Navigation - Hint: Type in protein name and species. E.g. "ADA protein human" and select a result
> (2] Compound Protein name: Transient receptor potential cation channel subfamily V member 1 (Homo sapiens) Search...
> (] Target

453 Pharmacology @ Fiter Provenance: ©on @off &

|=] Pharmacology by Enzyme family

£ Pharmacology by Compound Pharmacology by Target name search results - Total Records: 2328

=] Pharmacology by Targe repare tsv file
Fh logy by Target 2 taw fil

Structure Compound Mame Target Mame Target Organism Assay Organism  Assay Description Activity Type  Relation Value L

Percent absolute effect
obtained with ionomycin,

" (3beta)-3-hydrowy-N-{4-hydroxy-  Transient receptor potential cation .
F-methoxybenzylurs-12-en- channel subfamily ¥ member 1 Homo sapiens mEESuI’E.d by the entry of Respanse = 14.3
% 38 amide {Homo sapiens) [Ca2+4] into human
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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.
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