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Input Structure  Out  ð Toxic or Not? 
Ç LD50 

Ç Liver Toxicity  

Ç Secondary Metabolites 

Ç Bioavailability  

Ç Mutagenicity  

Ç Carcogenicity 

Ç ReproductiveToxicology 

Ç Skin Irritation  

Ç Aqua Toxicity 

Ç Combined predictions for arrays 
of mutiple end points  

Increasing demands on industry to satisfy safety 

evaluation and risk assessment required  by 

REACH legislation. (Over 140k cmpds registered).  

VO 

Driver 

Collaborative Predictive Toxicology Challenge  





REACH 



Import/manufacturing 

of not less than 1 ton 

chemical substance  

ÅProperties  

ÅConfirmed use 

ÅSafe management 

Registration 

Registration 

European 

Chemical 

Agency 

Registration 

Evaluation 

ECHA / Member countries  

ÅDocument-based evaluation 

ÅMaterial evaluation  

Materials that need to be regulated  

Materials with very 

high hazard potential  

Unacceptable materials 

with very high hazards  

Non-Action Demand of additional 

information  

Authorisation  Limitations  

ÅReview of need for control of hazards  

ÅConsideration of alternative materials  

Use prohibited 

Authorisation Approval  

REACH Registration 



Challenges to Integrated Resources & Applications  

ÅDatabase silos 

ÅMissing information 

ÅVarying quality  

ÅHard to integrate data  

ÅHard to integrate models  

ÅNo common framework 

ÅLack of standards 

ÅLack of validation  

ÅComplex subject  

ÅApplication difficult  

ÅLack of transparency 

ÅInterdisciplinary 

collaboration  



Value is in Linking  

The key idea of Googleɩs founders in creating their search engine: 

Page Ranking 

A page is ranked higher 

in a search if:  

There is useful knowledge in the links  between Web Pages.  

A. it has more 

connections to it than 

other pages 

B. the pages connecting to it 

have higher ranking 

themselves 

A. B. 
1 2 

3 



Linked Data enables Knowledge Creation, Combination and Analysis  

Linked Data is a term used to describe the exposing, sharing, and 

connecting of data on the Semantic Web using:  

URIs a generic means to identify entities in the world  

HTTP a simple yet universal mechanism for retrieving resources  

RDF a generic graph-based data model with which to structure and link data  

Linked Data needs: 
1. Provision of a URI that describes a Data Resource 

2. Use of HTTP to retrieve useful data from the URI 

3. A Data Format described with standardised 

semantics (so relationships are enabled) e.g. RDF 

4. Data should provide links to other Data (through 

URIs) 

DBpedia = Linked Data 

approach applied to 

Wikipedia 

Linked Data approach can also be applied to 

other resource types e.g., for algorithms or 

models as done in OpenToxé 



Solution created by Linked Open Data, Web 

Applications and Crowdsourcing  

wiki.openstreetmap.org  

Haiti Earthquake Crisis Response (2010) 

http://wiki.openstreetmap.org/


Accelerating Knowledge Flows in Predictive Toxicology  

                                                                                                                  

Toxicity Predictions  



OpenTox is an Integrating Framework  

Framework  

Diverse Access 

Interoperability  

ÅToxicity Data (Linked)  

Åin silico models 

ÅValidation & Reporting  

ÅInterpretation aids  

ÅToxicolog, Biolog, Chem - ists 

ÅComputational Scientists  

ÅInterfaces for new algorithm  
development & integration  

ÅPromote Standards 

ÅCore Open Source Components 

ÅSupport Ontologies & 
Integration of Multiple 
Resources 



OECD Principle 
OpenTox  addresses Validation 

Principles by...  

1 Defined Endpoint  providing a unified source of well defined and 

documented toxicity data with  a common vocabulary 

2 Unambiguous 

Algorithm  

providing transparent access to well documented 

models and algorithms as well as to the source code  

3 Defined 

Applicability 

Domain 

integrating tools for the determination of applicability 

domains during the validation of prediction models  

4 Goodness-of-fit, 

robustness and 

predictivity  

providing scientifically sound validation routines for 

the determination of errors  and confidences 

 

5 Mechanistic 

interpretation  

(if possible)  

integrating tools for the inference, correlation or 

prediction of toxicological mechanisms  and the 

recording of opinions and analysis in reports  



  Feature     
   GET 

   POST  

   PUT 

   DELETE 

  Compound     
   GET 

   POST  

   PUT 

   DELETE 

  Dataset 
   GET 

   POST  

   PUT 

   DELETE 

  Ontology      

   GET 

   POST  

   PUT 

   DELETE 

  Algorithm  
   GET 

   POST  

   PUT 

   DELETE 

  Model    
   GET 

   POST  

   PUT 

   DELETE 

  AppDomain    
   GET 

   POST  

   PUT 

   DELETE 

  Validation      
   GET 

   POST  

   PUT 

   DELETE 

  Report      
   GET 

   POST  

   PUT 

   DELETE 

Overview of Application Programming Interfaces  



Toxicological Endpoint Ontology Development  

ToxML schema 

Re-use of terms defined in  

neighbouring ontologies (e.g. OBO) 

Other publicly available resources: 

DSSTox, GoReni (ITEM), ISSCAN ... 

Ontology Development  

Collaborative 

Protégé 

Environment  

OpenTox 

Toxicological 

Endpoint 

Ontology  


