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Why do we need Open PHACTS? 

 

Pharmaceutical companies currently expend 

significant effort integrating the vast amount of 

data publicly available into internal 

architectures. 

Overall trend in R&D efficiency, inflation-adjusted (J. W. Scannel, A. Blanckley, 

H. Boldon and B. Warrington, Nat. Rev. Drug Discov., 2012, 11, 191-200, 

(doi:10.1038/nrd3681)) 

Currently, pharmaceutical 

companies assemble their 

own in-house databases of 

pharmacological and 

physicochemical data.  

 

Drug discovery process is 

hindered by repetition of: 

 

• Data extraction 

• Transformation  

• Loading stage 



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 

• 16 academic partners, 8 pharmaceutical 

companies, 4 biotechs 

• Work split into clusters: 

• Tehnical Build (focus here) 

• Scientific Drive 

• Community & Sustainability 



Open PHACTS Project Partners 

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 

 

Spanish National Cancer Research Centre  

University of Manchester  

Maastricht University  

Aqnowledge 

University of Santiago de Compostela  

Rheinische Friedrich-Wilhelms-Universität Bonn 

AstraZeneca 

GlaxoSmithKline 

Esteve 

 

 

 

 

Novartis 

Merck Serono 

H. Lundbeck A/S 

Eli Lilly 

Netherlands Bioinformatics Centre 

Swiss Institute of Bioinformatics 

ConnectedDiscovery 

EMBL-European Bioinformatics Institute 

Janssen 

OpenLink 
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What will users see? 

A user-friendly, full featured 

interface that allows scientists 

to explore and interrogate 

integrated biological and 

chemical data 



Goals 

Platform Explorer 

Standards 

Apps 

API 



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” 

“Let me compare 
MW, logP and PSA 
for known  
oxidoreductase 
inhibitors” 

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

The Open PHACTS infrastructure can support many different domains & questions 



Research Questions 

Number sum Nr of 1 Question 

15 12 9 All oxido,reductase inhibitors active <100nM in both human and mouse 

18 14 8 

Given compound X, what is its predicted secondary pharmacology? What are the on and 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? 

24 13 8 
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 8 
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 8 
Retrieve all experimental and clinical data for a given list of compounds defined by their chemical 
structure (with options to match stereochemistry or not). 

41 13 8 

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 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 



www.openphacts.org 

Prioritized Datasets 



Architecture 

User Interfaces & Applications 

Linked Data API 

Linked Data Cache 

Identity  

Mapping  

Service 

Identity 

Resolution 

Service 

Domain 

Specific  

Services 

Data 



Quantitative Data Challenges 

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/) 



What does Open PHACTS do? 

 

Currently integrated databases 

Database 

Number of 

triples 

(million) 

ACD Labs / 

ChemSpider 
161.34 

ChEBI 0.91 

ChEMBL_v13 146.08 

ConceptWiki 3.74 

DrugBank 0.52 

Enzyme 0.07 

Gene Ontology 0.85 

SwissProt 156.57 

WikiPathways 0.14 

TOTAL 470.21 

Open PHACTS draws together 

multiple sources of publicly-

available pharmacological and 

chemical data, allowing public 

access to the information via the 

Open PHACTS Explorer, an 

intuitive interface.  



Chemistry within Open PHACTS 

 
The challenges associated with handling chemistry data require the support of a 

publicly accessible platform to integrate, standardise and host the data.  

 

ChemSpider, an online database from the Royal Society of Chemistry hosts the 

chemical compound collection underpinning Open PHACTS and is responsible 

for standardising the chemical compounds and providing both regular updates 

and ongoing data curation.  

 

To serve the Open PHACTS platform, a structure validation and 

standardisation platform (CVSP) has been developed to ensure chemical 

structures are normalised to rules derived from the FDA structure standardisation 

guidelines and modified based on input from the EFPIA members.  



Example applications  

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 



Open PHACTS Explorer 
Exploring the Open Pharmacological Space 
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PharmaTrek 



Example Applications: ChemBioNavigator 

 
The ChemBioNavigator allows the user to visualise the chemical and biological 

space of a molecule group in a chemically-aware manner. Individual data points can 

be investigated further via direct links to ChemSpider and the Open PHACTS 

Explorer. 

Developed by the University of Hamburg and BioSolveIT 

 



25 

Utopia  

Documents 



Outlook 

Launch of API at Community Workshop, April 

22/23, London 

Open PHACTS Training Event, Sep 20, Vienna 

2nd wave use cases (pathway, disease) 

Sustainability – Open PHACTS Foundation 
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