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“Toxicology testing is shifting from a primary 
focus on adverse phenotypic observations in 
animals to mechanism-based biological 
outcomes in vitro, and the NIEHS is embracing 
this paradigm shift through its participation in the 
multiagency Tox21 consortium (Collins et al. 
2008). NICEATM will expand its scope and 
concentrate its resources on providing 
bioinformatic and computational toxicology 
support to NIEHS Tox21 projects.” 
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NICEATM 
NTP Interagency Center for the Evaluation of Alternative 
Toxicological Methods (NICEATM), organized as an office 
under the NTP Division, part of NIEHS 
impacting  
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Alternative Models 



Validation Models for Tox21  
• Manual to HTS (BG1 ER TA) 

• HTS only (validated data set) 

• HTS to Manual 

 

96-well (hand pipette) 1536-well (fully automated) 



ToxCast/Tox21 Data Analysis 



7 Slide adapted from Judson RS, et al, Chem Res Toxicol, 2011 

In Vitro In Vivo Extrapolation (IVIVE) 
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In Vitro / In Silico Xenobiotic 
Metabolism Approaches 

Substrate Predictions 
 

Metabolite Structure Predictions 
 

Extent of Metabolism Predictions 
 

Toxicity Module 

 

• Identify Practicable Approaches 
 

• Assess Predictivity of Approaches 
 

• Identify Subset(s) of Chemicals to 
Study in Metabolically Competent 
Systems 



Sensitivity Specificity Coverage 

Consensus                       73%                              91%                              84% 
OECD Toolbox                   69%                              20%                              97% 

Courtesy of Prof. Alexander Tropsha (UNC-CH) 
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QSAR Models 
• A134 sensitizers and 128 non-sensitizers 

• Consensus model (75% coverage):  80% BA (5-fold cross val.) 
• External validation on Scorecard dataset using QSAR 

models and similarity search 
• Benchmarking with OECD QSAR Toolbox on 153 external 

compounds 
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Integrated Testing and Decision 
Strategies (ITDS) 



High Quality Reference Data 



Cosponsored with PCRM, this workshop will explore how 
interaction and collaboration among stakeholders can be 

initiated and maintained so that scientific progress in 
adverse outcome pathway concepts may improve 

regulatory assessment of chemical toxicity. 
 

Workshop Information and  
Registration Page: 

 
http://ntp.niehs.nih.gov/go/41374 12 

http://ntp.niehs.nih.gov/go/41374
http://ntp.niehs.nih.gov/go/41374
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FR Notice 
• Request for available data and information on devices 

and/or technologies currently used for identifying potential 
inhalation hazards 

• Information will be used to assess the state of the science 
and determine the technical needs for a dynamic 
nonanimal system to assess the potential toxicity of 
inhaled chemicals and nanomaterials  

https://www.federalregister.gov/articles/2014/06/19/2014-14300/request-for-information-the-national-
toxicology-program-interagency-center-for-the-evaluation-of 
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