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Focusing on Common Goals

• Progress towards the development and translation of 

alternative testing methods is a common goal that 

crosses organizational, stakeholder, and international 

boundaries. 

• The challenge is that organizations have different 

missions, different regulatory frameworks, and need 

to apply alternative methods to different decision 

contexts.

• Advancing the development and application of 

alternative methods will require focusing on common 

goals that address key challenges in advancing 

toxicology testing in the 21st century and provide 

common benefit across organizations and 

international boundaries.
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Global Collaboration Strategy
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EPA-Unilever Collaboration to 

Advance Development of Alternatives

• Collaborative Research and Development 

Agreement (CRADA) between Unilever and 

U.S. EPA in July 2015 

• Goal:  Perform research and development 

on three chemical screening methods and

translation of the results into risk 

assessment for use by private and public 

entities.

• ToxCast and toxicokinetic assays

• High-throughput transcriptomic assay

• Universal retrofit of high-throughput 

screening assays with metabolic 

competence
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Developing Methods to Address 

Metabolic Competence

“Extracellular”

Approach
“Intracellular”

Approach

Chemicals metabolism in the media or 

buffer of cell-based and cell-free assays

Capable of metabolizing chemicals 

inside the cell in cell-based assays

More closely models effects of hepatic 

metabolism and generation of circulating 

metabolites

More closely models effects of target 

tissue metabolism

Integrated approach to model in vivo

metabolic bioactivation and detoxification
Collaboration with Unilever
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Developing Methods to Broadly 

Capture Potential Biological Effects

High-Throughput Transcriptomic Screen

• TempOSeq whole transcriptome assay

• Low cost

• 384-well, cell lysate compatible

• Automatable

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A MAQC-A (Us) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 non-treated

B MAQC-A (Us) 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 non-treated

C MAQC-B (Us) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 non-treated

D MAQC-B (Us) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 DMSO

E Bulk Lysate (DMSO) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DMSO

F Bulk Lysate (DMSO) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 DMSO

G Bulk Lysate (Trichostatin) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 DMSO [No Label]

H Bulk Lysate (Trichostatin) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 Trichostatin (1 µM)

I Lysis Buffer (Us) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 Trichostatin (1 µM)

J Lysis Buffer (Us) 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 Trichostatin (1 µM)

K MAQC-A (Them) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 Genistein (10 µM)

L MAQC-A (Them) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 Genistein (10 µM)

M MAQC-B (Them) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Genistein (10 µM)

N MAQC-B (Them) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 Sirolimus (0.1 µM)

O Lysis Buffer (Them) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 Sirolimus (0.1 µM)

P Lysis Buffer (Them) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 Sirolimus (0.1 µM)
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Collaborative Estrogen Receptor 

Activity Prediction Project (CERAPP)

• International research project involving 17 

groups in US and Europe

• Goal:  Develop community consensus 

(Q)SAR models to predict ER binding and 

agonist/antagonist activity and prioritize 

chemicals for additional bioactivity 

screening 

• Evaluated a total of 40 categorical and 8 

continuous models for predicting binding, 

agonist, and antagonist ER activity

• Train models using ToxCast data for a set of 

1677 compounds 

• Test predictions using an evaluation set of 7522 

chemicals curated from the literature

• Constructed consensus model using weighted 

performance scores

• Predicted ER activity for 32,000 chemicals
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Developing Models to Predict 

Potential Endocrine Activity

Mansouri et al., EHP, 2016
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Case Study for Regulatory Application 

of Quantitative In Vitro Screening

• International case study stemming from 

2016 intergovernmental workshop

• Participants include EPA, Health Canada, 

ECHA, EFSA, and A*STAR

• Goal:  Determine whether in vitro bioactivity 

from broad high-throughput screening 

studies (e.g., ToxCast) can be used as a 

conservative point-of-departure and when 

compared with exposure estimates serve to 

prioritize chemicals for future study or as 

lower tier risk assessment.
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In Vitro Bioactivity as a Conservative 

Point of Departure Case Study
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Chemicals ExpoCast (95th ile)

ToxCast ADE (95th ile)

In Vivo POD (5th ile)

In Vivo POD (50th ile)

In Vivo POD (95th ile)

Preliminary data

>400 Chemicals with ToxCast, HTTK, and In Vivo Toxicity Studies
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CompTox Dashboard Integrates Phys-

Chem, Hazard, Fate and Exposure

https://comptox.epa.gov/dashboard/
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CompTox Dashboard to Share and 

Harmonize Chemical Information

• Chemical information and 

lists shared by international 

collaborators

• Examples include

• INERIS

• Norman Network

• EU Massbank

• ETH

• Luxembourg Center for 

Systems Biomedicine

• Helmholtz Zentrum

München

• QSARDB

https://comptox.epa.gov/dashboard/
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ToxCast Annotations in OECD 211 

Format to Harmonize Assay Information

• OECD project with Validation Management 

Group – Non-Animal (VMG-NA)

• Goal:  Evaluate the strengths and limitations 

of the OECD Guidance Document No. 211 

while also providing international community 

with ToxCast/Tox21 assay annotations in a 

harmonized template

• Completed endocrine-related assays

• Expanding effort to include entire 

ToxCast/Tox21 assay set
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Chemicals and Potential Safety 

Concerns Cut Across Boarders…

Safety information, data, and cooperation on new 

testing methods should be shared the same way.
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Thank You for Your Attention!

EPA’s National Center for Computational Toxicology


