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Open PHACTS Mission:  

Integrate Multiple Research 

Biomedical Data Resources  

Into A Single Open & Free 

Access Point 



http://dx.doi.org/10.1016/j.websem.2014.03.003 

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 

 

 

 

http://dx.doi.org/10.1016/j.drudis.2013.05.008 



ChEMBL DrugBank 
Gene 

Ontology 
Wikipathways 

UniProt 

ChemSpider 

UMLS 

ConceptWiki 

ChEBI 

TrialTrove 

GVKBio 

GeneGo 

TR Integrity 

“Find me compounds 
that inhibit targets in  
NFkB pathway assayed 
in only functional assays 
with a potency <1 μM” 

“What is the 
selectivity profile of 
known p38 inhibitors?”   

“Let me compare 
MW, logP and PSA 
for human & mouse 
oxidoreductase 
drugs” 



Drug 

Disease (1.4) 

Pathway Target 

https://dev.openphacts.org/ 



Getting Started Guide:  

    http://www.slideshare.net/pgroth/ops-developerwebinarjuly312013 



Source Initial Records Triples Properties 

ChEMBL 1,481,473 304,360,749 77 

DrugBank 19,628  517,584 74 

UniProt 564,246 405,473,138 82 

ENZYME 6,187 73,838 2 

ChEBI 40,575 1,673,863 2 

GeneOntology 38,137 2,447,682 26 

GOA 661,232 1,765,622,393 15 

ChemSpider 1,361,568 215,193,441 23 

ConceptWiki 2,828,966 4,291,131 1 

WikiPathways 946 1,949,074 34 
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P12374 

EC2.43.4 

CS4532 

“Adenosine 
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STANDARD_TYPE   UNIT_COUNT 

---------------- ------- 

AC50                  7  

Activity            421  

EC50                 39  

IC50                 46  

ID50                 42  

Ki                   23  

Log IC50             4  

Log Ki               7  

Potency              11  

log IC50             0  

 

STANDARD_TYPE      STANDARD_UNITS     COUNT(*) 

------------------ ------------------ -------- 

IC50               nM                   829448  

IC50               ug.mL-1               41000  

IC50                                     38521  

IC50               ug/ml                  2038  

IC50               ug ml-1                 509  

IC50               mg kg-1                 295  

IC50               molar ratio             178  

IC50               ug                      117  

IC50               %                       113  

IC50               uM well-1                52  

~ 100 units 

>5000 types 

Implemented using the Quantities, Units, Dimension, Types 

Ontology  (http://www.qudt.org/) 

Quantitative Data Challenges 



P12047 
X31045 

GB:29384 

Identify Mapping Service (IMS) 



PubChem Drugbank ChemSpider 

Imatinib 

Mesylate 

What Is Gleevec? 



Single Drug Combination Drugs 

Stereo-centers No stereo centers 

Tautomer A Tautomer B 

Gene Protein 

Human BRCA1 Rat BRCA1 

Curated Non-curated 

Manual Automated 

Gene Splice Variant 

Endogenous Protein Mutated Form 



Strict Relaxed 

Use-Case 1 Use-Case 2 

The Identity Mapping Service: Dynamic Equality 

http://dx.doi.org/10.1007/978-3-319-11964-9_7 

http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7
http://dx.doi.org/10.1007/978-3-319-11964-9_7


ChemSpider Validation & Standardization Platform 

 http://bit.ly/NZF5VB 

Quality Assurance 







http://www.openphacts.org/specs/2013/WD-datadesc-20130912/ 



Is Anybody Using It? 
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API Hits: 

April 2013 – March 2014: 15.8m 

April 2014 – Sept 2014: 14m 

Total: 29.8 million 



An “App Store”? 

http://www.openphactsfoundation.org/apps.html 

Explorer               Explorer2          ChemBioNavigator   Target Dossier       Pharmatrek                Helium 

MOE                      Collector             Cytophacts                Utopia                  Garfield                   SciBite 

KNIME              Mol. Data Sheets   PipelinePilot              scinav.it                 Taverna 



http://chembionavigator.com 

ChemBio 

Navigator 



Pharmatrek  (http://pharmatrek.org) 



Utopia http://getutopia.org 



Open PHACTS 

Foundation 



The Project 

The Innovative Medicines 

Initiative 

• EC funded public-private 

partnership for 

pharmaceutical research 

• Focus on key problems 

– Efficacy, Safety, 

Education & Training, 

Knowledge 

Management 

The Open PHACTS Project 
• Create a semantic integration hub (“Open 

Pharmacological Space”)… 

• Delivering services to support on-going drug 

discovery programs in pharma and public domain 

• Not just another project; Leading academics in 

semantics, pharmacology and informatics, driven 

by solid industry business requirements 

• 23 academic partners, 8 pharmaceutical 

companies, 3 biotechs 

• Work split into clusters: 

• Tehnical Build (focus here) 

• Scientific Drive 

• Community & Sustainability 





pmu@openphactsfoundation.org @Open_PHACTS   

  

Open PHACTS Practical Semantics 

Pfizer Limited – Coordinator 

Universität Wien – Managing entity  

Technical University of Denmark  

University of Hamburg, Center for 

Bioinformatics  

BioSolveIT GmBH   

Consorci Mar Parc de Salut de Barcelona  

Leiden University Medical Centre  

Royal Society of Chemistry  

Vrije Universiteit Amsterdam 

Novartis 

Merck Serono 

H. Lundbeck A/S 

Eli Lilly 

Netherlands Bioinformatics Centre 

Swiss Institute of Bioinformatics 

ConnectedDiscovery 

EMBL-European Bioinformatics Institute 

Janssen       Esteve         Almirall 

OpenLink     Scibite 

The Open PHACTS Foundation 

Spanish National Cancer Research Centre  

University of Manchester  

Maastricht University  

Aqnowledge 

University of Santiago de Compostela  

Rheinische Friedrich-Wilhelms-Universität 

Bonn 

AstraZeneca 

GlaxoSmithKline 
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