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Public Domain Drug Discovery Data: 
Pharma are accessing,  processing, storing & re-processing  

www.openphacts.org 



We are all doing this many times…… 
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Using the Power of Open PHACTS, London, 22-23 April 2013  

  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 

  16 academic partners, 8 pharmaceutical companies, 4 biotechs 
  Work split into clusters: 

 Technical Build: Create the technology  
 Scientific Drive: Develop use cases and exemplar applications 
 Community & Sustainability: Engage community and build the 

future 

The Open PHACTS Project 



OPS Components


www.openphacts.org 
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IMI: The Innovative Medicines Initiative 

   Biggest public-private partnership in 

area of medicine  

   Collaboration between European 

Commission and European 
Federation of Pharmaceutical 
Industries and Associations (EFPIA) 


   Promotion of medical innovation in 
Europe 


   Tackle key bottlenecks 

   Recognises “in kind” contributions 

   Focus on key problems 

–  Efficacy, Safety, Education & 
Training, Knowledge 
Management 
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Associate Partners 

Sequenomics 



A use-case driven approach, focussed on  
delivery for the real world 


   Main architecture, technical implementation and primary 
capabilities driven by a set of prioritised research 
questions 


   Based on the main research questions define prioritised 
data sources 


   Develop three Exemplars to demonstrate the capabilites of 
the Open PHACTS System and to define interfaces and 
input/output standards 



What do we need? 

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” 

“Compounds that 
agonize targets in 
pathway X assayed in 
functional assays with 
a potency <1 mM” 

“All oxidoreductase 
inhibitors active 
<100nM in both human 
and mouse”   

The Open PHACTS infrastructure can support many different domains & questions 





Data Associations 
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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  
IC50               p.p.m.                   51  
IC50               ppm                      36  
IC50               uM-1                     25  
IC50               nM kg-1                  25  
IC50               milliequivalent          22  
IC50               kJ m-2                   20  

~ 100 units 
>5000 types 

Implemented using the Quantities, Dimension, Units, Types 
Ontology  (http://www.qudt.org/) 

Quantitative Data Challenges 

Example of vocabulary/ontology  
challenge  



Nanopublications – Capturing scientific information in 
the Triple Store  

Concept: nanopublications 
for provenance 



Concept: Scientific lenses 



Concept: Scientific lenses 



Example applications  



More complex use cases: 
Relating two distant concepts  

Chen et at. PLoS  Comp Biol 2012 




   Continue improving the system: features, performance, API calls, etc 

   Expand implementation of data sources based on new set of scientific 

use cases – Project received 2 years additional funding  

   Development and improvement of new and existing applications that use 

the OpenPHACS API  

   Set up organizational model to continue maintenance and development 

after IMI funding 

Developments 



The OpenPHACTS consortium 
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Play!  
API: https://dev.openphacts.org/ 


