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EPA RTP
511 Acre Campus (shared with NIEHS)
2nd largest EPA facility (1.2m sq ft)
Longest solar power lighted road
100% Green Power
1800 employees working in 500 labs
Headquarters of two National 

Laboratories, a National Center and 
a Program Office

Top three ranking for postdocs
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Too Many Chemicals Too Little Data (%)

EPA’s Need for Prioritization
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An International Problem
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“…to integrate modern computing and information technology 
with molecular biology to improve Agency prioritization of 
data requirements and risk assessment of chemicals”

www.epa.gov/ncct
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Future of Toxicity Testing

Bioinformatics/
Machine Learning

in silico analysis

Cancer

ReproTox

DevTox

NeuroTox

PulmonaryTox

ImmunoTox

HTS 
-omics

in vitro testing

$Thousands

EPAs Contribution:  The ToxCast Research Program
www.epa.gov/ncct/toxcast
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ToxCast In Vivo Data from ToxRefDB

Red: Chronic/Cancer
White: Multigen
Blue: Developmental
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ToxCast In vitro data

Novascreen 
Attagene 
BioSeek 
Cellumen
CellzDirect
NCGC 
Gene assays
Pathway assays
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Applying Computational Toxicology Along Applying Computational Toxicology Along 
the Source to Outcome Continuumthe Source to Outcome Continuum

Source/Stressor Formation

Environmental Conc.

External Dose Target Dose

Biological Event

Effect/Outcome
ToxRefDB

ToxCast

ToxMiner

rTK

ACToR

ExpoCast

Reviewed by EPA and approved for presentation but does not necessarily reflect official Agency policy.

DSSTox

Virtual Tissues
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Contaminants Research in ORD
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v-Tissues: EPA Vision

• Gain deeper understanding of molecular and 
cellular pathways to efficiently analyze 
thousands of environmental contaminants

• Predict dose-dependent human adverse 
outcomes (development/cancer/immune etc)
–Use in vitro data 
–Accurately model low-dose response
–Evaluate role of genomic variation in response

• Reduce dependence on animal testing
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v-Tissues 2009: Vision

• How do we link molecular activity to phenotypes? 
• What is the state-of-the-art in modeling disease 
phenotypes in silico?

• What role do tissues play in understanding/ 
simulating  clinical outcomes?

• How far can we get with “Virtual Tissues” using in 
vitro data (reducing dependence on animals)?

• How do we leverage transatlantic collaboration to 
get there?
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v-Tissues 2009: Scope

• Which translational research gaps can be 
bridged by Virtual Tissues?  

• What are the short-term products and long-
term applications?

• What key computational and experimental 
hurdles must be overcome? 

• How can EU and US international 
collaborations help achieve these goals?
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