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Use computational tools and models in the EDSP framework 
to: 
 Rapidly screen chemicals for endocrine bioactivity  
 Contribute to the weight of evidence screening level 

determination of a chemical’s potential bioactivity 
 Provide alternative data for specific endpoints in the 

EDSP Tier 1 battery 
 

Ultimately, goals are common to estrogen, androgen and 
thyroid pathways, however, estrogen agonist bioactivity is the 
most mature model and is used to demonstrate the proposed 
approach.   



EDSP Universe of Chemicals 

Chemical List Number of Compounds 

Conventional Active Ingredients 838 

Antimicrobial Active Ingredients 324 

Biological Pesticide Active Ingredients 287 

Non Food Use Inert Ingredients 2,211 

Food Use Inert Ingredients 1,536 

Fragrances used as Inert Ingredients 1,529 

Safe Drinking Water Act Chemicals 3,616 

TOTAL 10,341 



EDSP Chemical 
Universe 

10,000 chemicals 
(FFDCA & SDWA) 

EDSP List 2 
107 Chemicals 

EDSP List 1 
67 Chemicals 

 Based on current pace it could take decades to screen all 10,000 chemicals in 
EDSP Universe 

 Employ high throughput assays and predictive models to rapidly screen 
chemicals for potential bioactivity and exposure 

 

Evolution of EDSP- the “Pivot” 



EDSP “Pivot” Announcement 

June 19, 2015 
FRL-9928-69 

 
“Use of High Throughput Assays 

and Computational Tools; 
Endocrine Disruptor 
Screening Program; 

Notice of Availability and 
Opportunity for Comment” 

 
https://www.federalregister.gov/articles/2015/06/19/2015-
15182/use-of-high-throughput-assays-and-computational-

tools-endocrine-disruptor-screening-program-notice  
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Estrogen Receptor Bioactivity Model 

 18 high throughput screening assays in ToxCast 
 Detects receptor interaction at various points along 

signaling pathway 
 Mathematical predictive model 
 Integrates the area under the curve (18 assays) to 

give a single bioactivity value  
 Uses a variety of technologies 

• Capable of distinguishing “true” activity from cytotoxicity 
 Values range from 0 to 1 

• ER agonists/antagonists 

Note: The conceptual framework above is applicable to future endocrine models such as 
androgen receptor 



Developing Alternative EDSP Assays 

ER = estrogen receptor; AR = androgen receptor; STR = steroidogenesis; THY = thyroid 

EDSP Tier 1 Battery of Assays 
(current) 

High Throughput Assays and Computational 
Model Tier 1 Battery Alternatives 

Estrogen Receptor (ER) Binding ER Model (alternative) 
Estrogen Receptor Transactivation (ERTA) ER Model (alternative) 

Uterotrophic ER Model (alternative) 
Androgen Receptor (AR) Binding AR Model  (Near Future) 

Hershberger AR Model  (Near Future) 
Aromatase STR Model (Future) 

Steroidogenesis (STR) STR Model (Future) 
Female  Rat Pubertal ER, STR , THY Models (Future) 

Male Rat Pubertal AR, STR , THY Models (Future) 
Fish Short Term Reproduction ER, AR, STR Models (Future) 

Amphibian Metamorphosis THY Model (Future) 
EDSP Tier 2 Tests 

 
 High Throughput Assays and Computational 

Model Tier 2 Battery Alternatives 
Rat 2-gen/EOGRT ER, AR, STR, THY(Future) 

Medaka Extended 1-Gen Reproduction ER, AR, STR (Future) 
Larval Amphibian Growth & Development THY (Future) 

Avian Multi-Generation Reproduction  ER, AR, STR, THY (Future) 



How Are Models Being Evaluated/Validated? 

 Comparison to existing literature studies that reflect EDSP  
Tier 1 data 

 Comparison to EDSP Tier 1 List 1 data 

• 52 chemicals 

 Data on Reference chemicals 

 Peer-reviewed publications 

 FIFRA Scientific Advisory  
Panel (SAP)  
 



Projected Development 
of Alternative EDSP Assays 

EDSP Tier 1 Battery of Assays Model Alternative Development 

Estrogen Receptor (ER) Binding ER Model FY 2015 
Estrogen Receptor Transactivation (ERTA) ER Model FY 2015 

Uterotrophic ER Model FY 2015 
Androgen Receptor (AR) Binding AR Model FY 2016 

Hershberger AR Model FY 2016 
Aromatase STR Model FY 2016 

Steroidogenesis (STR)  STR Model 2016 
Female  Rat Pubertal ER, STR & THY Models FY 2017 

Male Rat Pubertal AR, STR & THY Models FY 2017 
Fish Short Term Reproduction ER, AR & STR  Models FY 2017 

Amphibian Metamorphosis THY Model FY 2017 

ER = estrogen receptor; AR = androgen receptor; STR = steroidogenesis; THY = thyroid 



Timeline 

FY 2016 FY 2017 FY 2018 

 FR Notice 
expanding use of 
ER model, and 
establishing use 
of AR model 

 Refine/Develop 
ER, AR, STR & 
THY models 

 Establish  
AR, STR & THY 
models 
 



Path Forward 
 Toxicity pathways for evaluating alternative data 

for Tier 1 endpoints 
• HTS assays and predictive model(s) for Tier 1 assay 

 Requires high quality, robust reference chemicals 
for each assay/endpoint 

 Performance-based approach to validating 
alternatives (HTS and predictive models) 

 Toxicity pathways for evaluating alternative data 
for Weight of Evidence determination of estrogen, 
androgen, and thyroid activity 
• Integrate more assays 
• Integrate more key events 
• Network multiple models 
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