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Prioritization and profiling are 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: Profiling manufacturing 
alternatives 

Promoting efficient, targeted testing 
decisions: ToxPi addressing multiple 
sectors of concern 



 # 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…. 



Rationale for an integrated chemical 
prioritization scheme 

What do we know? 
 
What are the sources of our 

knowledge? 
 
Can we integrate information from 

disparate sources? 
 
Does certain knowledge carry more 

importance?  
 
Can we compare chemicals on an 

even playing field? 
 
 

In vitro assays 

In vivo 
endpoints 

Chemical 
properties 

Pathways 
Exposure 

A numerical index that can be used for ranking (instead of absolute 
thresholds) is more flexible for different prioritization tasks and can 
better accommodate new data, new chemicals, data adjustments, etc. 



Organizes what we know about chemicals: in vitro, in vivo, pathways and exposure 
 
Integrates critical information from disparate sources  
 
Flexible tool for ranking chemicals based on weight-of-evidence for different 

prioritization tasks  
 
Provides visual profile of each evidence source 
 
 

SOURCE: Reif et al. 2010, Env Hlth Persp 118: 1714-1720 

Example: ToxPi for endocrine disruption 

The Toxicological Prioritization Index 
(ToxPi) 



Collaboration with Carolina Center for Computational Toxicology 

Stand-alone ToxPi GUI tool: 
Putting ToxPi in the hands of the experts 

Diverse prioritization tasks are best handled by domain 
experts.  

 
An interactive, GUI (Graphical User Interface) 

application allows users to apply their own, 
specialized knowledge to the analysis. 

 
A manuscript describing the software and its intended 

use has been submitted for journal peer-review 
 
The software, user manual, and example data are 

available at:  
http://comptox.unc.edu/toxpi.php 
http://epa.gov/ncct/ToxPi/ 
 
 

http://comptox.unc.edu/toxpi.php
http://epa.gov/ncct/ToxPi/


ToxPi stand-alone GUI: Front page [add data file(s), select chemicals] 



ToxPi stand-alone GUI: Front page [add data file(s), select chemicals] 
Add/remove data file(s): 

If multiple files added, the intersect of 
components will be shown for selected 

chemicals 
 

Select one 
(or many/all) chemical(s) 

(left mouse click+Ctrl/Shift)  

Can go straight to ToxPi-es 
if using a file created by a 

ToxPi tool 









ToxPi stand-alone GUI: Front page [add data file(s), select chemicals] 



Build your ToxPi from 
slices one at a time 

Name 
the slice 

Pick the data type 
to limit the list 

Choose your 
favorite color 

Change relative 
weight of the slice 

Select components 
for the slice 

(one can search) 



Basic information 
about the data that 
will be used for this 

particular slice 

Select the type of 
scaling for the data 
(depends on data 

format) 



Preview your choices 
before baking ToxPi-es: 

• Do I like the colors?  
• Do I like the names? 
• Did I select the right data for 

each slice? 

Percent data 
missing in the slice 



One can re-sort this table by 
clicking on a header of a 

particular column 



Return to the main table of 
the results by clicking this 

radio-button… 

… or go to the chart of relative 
ranking of the chemicals by 

ToxPi score 



Relative ranking of the 
chemicals using ToxPi score 
(95% confidence interval in 

the ToxPi score is shown) 



Relative ranking of the 
chemicals using ToxPi score 
(confidence interval in the 
chemical’s rank is shown) 

Select specific compound(s) 
(mouse-over will display 

chemical name/ID) 



Confidence intervals are 
displayed for each slice 

Information about each 
ToxPi score and image 



What happens when slice 
weights are varied? 



What happens when slice weights are varied? 





ToxPi stand-alone GUI: Data File Format 
(build your own or bring from Web-based ToxPi) 

Slice 1#FF0033@-log10(x)+6 













• Prioritizing chemicals for additional experiments/screening: 
Promoting efficient, targeted testing decisions 

 
• Sustainable development and “Green chemistry:”  

Decision support for selecting manufacturing alternatives 
 

• Facilitating arguments on “chemical similarity” through integration of 
diverse data streams into a single (and visually appealing) score:  

 Read-across of ToxPi profiles 
 

• Integrating non-biomedical data into decision-making:  
 Combining environmental exposure metrics with socio-economic and 

other factors for comparing different neighborhoods/communities 
 

• Setting priorities for chemical grouping and assessment: 
 Decision support for tiered assessment strategies 

  Inclusion of novel data streams in human health risk assessments 

So, what is ToxPi (potentially) good for? 
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