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Putting ToxPi in the hands of the experts 

Diverse prioritization tasks are best handled by domain experts.  

 

An interactive, web application allows users to apply their own, specialized knowledge to the 

analysis. 
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What is the problem? 
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 # Chemicals  x  # Assays    =   # Results 

Now that we have all these HTS data, how do 

we make sense of it? 

    1   x   1     =    1 

 

This is a manageable amount of information … but 

what happens as we expand the number of 

chemicals and assays? 
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 # Chemicals  x  # Assays    =   # Results 

Now that we have all these HTS data, how do 

we make sense of it? 

    4   x   1     =    4 

 

Okay … still manageable … but what happens as we expand 

towards the numbers needed to characterize all 

environmental chemicals across all relevant tests (assays)? 
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 # Chemicals  x  # Assays    =   # Results 

Now that we have all these HTS data, how do 

we make sense of it? 

   100,000s  x     100s     =   10,000,000s 

 

This is a problem…. 
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How do we address this giant data 

problem? 
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1. Sum the potency across all component assays in the ER 

slice for each individual chemical. 

2. Normalize the summed 

potency across all 309 

chemicals. 

3. Plot the normalized 

ToxPi scores for the 

ER slice. 
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Translating multivariate results into ToxPi 

profiles 
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ToxPi profiles for ToxCast Phase-I chemicals 
(Sorted by ToxPi; red boxes indicate “reference” chemicals) 
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Exploring reference (“spike-in”) chemicals 

along the sorted ToxPi distribution 
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Can we use these data to inform decisions 

about new unknown chemicals? 
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Can we use these data to inform decisions 

about new unknown chemicals? 

Unknown “X” 

Unknown “Y” 
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Development of a web application 

to allow users to develop their own 

ToxPi formulations 
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Putting ToxPi in the hands of the experts 

Diverse prioritization tasks are best handled by domain experts.  

 

An interactive, web application allows users to apply their own, specialized knowledge to the 

analysis. 
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Building on the ACToR infrastructure: 

http://actor.epa.gov/actor/faces/ACToRHome.jsp 

http://actor.epa.gov/actor/faces/ACToRHome.jsp
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Building on the ACToR infrastructure: 

http://actor.epa.gov/actor/faces/ToxCastDB/Home.jsp 

http://actor.epa.gov/actor/faces/ToxCastDB/Home.jsp
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Building on the ACToR infrastructure: ToxCast 

chemicals and assays 

 
http://actor.epa.gov/actor/faces/ToxCastDB/ChemicalList.jsp 

http://actor.epa.gov/actor/faces/ToxCastDB/DataCollectionList.jsp 

http://actor.epa.gov/actor/faces/ToxCastDB/ChemicalList.jsp
http://actor.epa.gov/actor/faces/ToxCastDB/DataCollectionList.jsp
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The step-by-step ToxPi wizard is implemented under 

the ToxCastDB tab 

NOTE: The development version is undergoing final pre-release updating/testing on the EPA Intranet 
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ToxPi wizard: Step 1 

Options: chemicals, number of slices, data scaling 
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ToxPi wizard: Step 2 

Options: slice type, slice components (searchable), slice weights, slice colors, return/modify previous step 
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ToxPi wizard: Step 3 

Options: preview ToxPi formulation, return to previous step to make changes  

 



  
October 2011 

ToxPi wizard: Results 

Options: dynamic sorting, modify results, highlight chemicals, download images/data/zip file(s), mouse-over 

to highlight particular chemicals, click to enlarge particular chemicals, return/modify previous steps 

 



  
October 2011 

ToxPi wizard: Upload data file 

Standard file format that is identical to what is provided by the downloadable results 

 

Data upload can be used to explore data you have modified externally, produce results for data 

manipulations not available through the wizard, or reproduce ToxPi results  
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All ToxCast data used in this presentation are 

available online via ACToR 
Currently contains Phase-I 

results (public ACToR) More data on the way 

from multiple projects and 

subsequent phases of 

ToxCast (internal wiki) 
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The web application will be available soon at: 

http://actor.epa.gov 

The internal (development) version is undergoing updates according to 

feedback from user testing 

 

The ToxPi wizard will be released once these updates have been fully 

implemented and tested 

 

Future updates will include additional features/capabilities, as well as links to 

new source data 

 

 

 

Questions? 

 

http://actor.epa.gov/
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FIN 
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In vitro assays 
associated with 
CANCER 

Pathways associated 
with CANCER 

Exposures 
associated 
with CANCER 

       CANCER 

        

 

 

REPRO 

DEVEL 

Prioritization is needed for diverse tasks 

Protecting against endocrine disrupting 

chemicals: Supporting the Endocrine 

Disruptor Screening Program (EDSP) 

Bisphenol A Tebuthiuron 

MEHP Alternative #5 

Responding to environmental emergencies:  

Which dispersants are safest for remediation of 

the Deep Water Horizon oil spill? 

Supporting sustainable development and 

Green Chemistry: Evaluating manufacturing 

alternatives 

Promoting efficient, targeted testing 

decisions: ToxPi addressing multiple 

sectors of concern 
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Quantifying the stability of ToxPi rankings 
95% Confidence Intervals of Reference Chemicals 

Compared to Null Distribution, Resample Size 309 

ToxPi Score 

BPA HPTE Linuron 
Methoxychlor Rotenone 

Pyrimethanil 

Tebuthiuron 

[Wilson et al. (2011) Society of Toxicology Annual Meeting] 

We can make formal statements about the 

stability of overall rankings and specify 

confidence intervals for the relative activity 

of particular chemicals.  


