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Applicability of systems biology in 
toxicology 
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• Background/scope 

– What is systems biology? 

• Computational toxicology projects 

– Integrative systems biology 

– Predictive modeling 

 

Outline 
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• Assess whether (integrative) systems biology methods can supplement 
traditional in vivo and in vitro toxicological investigations. 

Scope 
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What is systems biology? 
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 Integrative systems biology 

 Modeling ToxCast™ Data 

PROJECTS 
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Integrative systems biology 

[Kongsbak et al. 2014] 
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Integrative systems biology (cont’d) 
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Integrative systems biology (cont’d) 
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Integrative systems biology (cont’d) 
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Integrative systems biology (cont’d) 
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Integrative systems biology (cont’d) 
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Strengths and Limitations 

•Quick and “dirty” 

•Overview of available data 

•Predictions of potential 

pathway or disease 

associations  

•Human predictions 

•Grouping of chemicals for 

mixture predictions 

•Dependence on the amount 

and quality of experimental 

evidence 

•Backtracking data source 

•The type of association 



14 DTU Food, Technical University of Denmark 

Modeling ToxCast™ 
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Adapted from  

[Martin et al. 2011,  

Sipes et al. 2011] 
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External validation 
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External validation 



19 DTU Food, Technical University of Denmark 

Virtual cocktail 
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Computational toxicology – Major findings 

• Different methods contributes differently 

 

• Integrative systems biology allows grouping 
according to effects in humans 

 

• Modeling ToxCast can help prioritize chemicals for 
further testing 

 

• Input to mode of action 

 

• Input to hypothesis generation 
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