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Too Many Chemicals Too High a Cost
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Judson, et al EHP in press
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ToxCast Bioactivity Profiling

Bioinformatics/
Machine Learning

in silico analysis

•Cancer

•ReproTox

•DevTox

•NeuroTox

•PulmonaryTox

•ImmunoTox

HTS 
-omics 

in vitro testing

•$Thousands

•www.epa.gov/ncct/toxcast



ToxCast Phase I HTS Results 
• Cell lines

– HepG2 human hepatoblastoma
– A549 human lung carcinoma
– HEK 293 human embryonic kidney

• Primary cells
– Human endothelial cells
– Human monocytes
– Human keratinocytes
– Human fibroblasts
– Human proximal tubule kidney cells
– Human small airway epithelial cells

• Biotransformation competent cells
– Primary rat hepatocytes
– Primary human hepatocytes

• Assay formats
– Cytotoxicity
– Reporter gene 
– Gene expression
– Biomarker production
– High-content imaging for cellular phenotype

• Protein families
– GPCR
– NR
– Kinase
– Phosphatase
– Protease
– Other enzyme
– Ion channel
– Transporter

• Assay formats
– Radioligand binding
– Enzyme activity
– Co-activator recruitment

•Cellular Assays

•Biochemical Assays

•Assays
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•http://www.epa.gov/ncct/toxcast/
•Judson et al EHP (2010)
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Phased Development of ToxCast 

Phase Number of 
Chemicals

Chemical 
Criteria Purpose Number of 

Assays
Cost per 
Chemical

Target
Date

Ia 320
Data Rich

(pesticides)
Signature 

Development >500 $20k FY08

Ib 15 Nanomaterials Pilot 166 $10K FY09

IIa >300 Data Rich 
Chemicals Validation >400 ~$20-25k FY09

IIb >100 Known Human 
Toxicants Extrapolation >400 ~$20-25k FY09

IIc >300
Expanded 

Structure and Use 
Diversity

Extension >400 ~$20-25k FY10

IId >12 Nanomaterials PMN >200 ~$15-20K FY09-10

III Thousands Data poor Prediction and 
Prioritization >300 ~$15-20k FY11-12

January  2009
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Emerging Issues Proposal

• SPECIFIC ACTIONS

– Coordinate Public-Private sector involvement in ToxCast predictions
– Scoping meeting to articulate needs, timelines and boundaries of 

involvement by participants

• DESIRED OUTCOME

– Successful deliberations and negotiations would result in:
• Identification and provisioning of chemicals (~100mg) for screening 
• Sharing of relevant pre-clincal and clinical data
• [Cost sharing of screening costs]
• Co-publications on predictive models
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Benefits of Proposal

• Draws on unique position of HESI in bringing the public and private 
sectors together for progress in science

• Enables utilization of a unique private sector knowledge 

• Builds on the experience of EPA in computational toxicology - note 
that the models that EPA develops will be publically available

• Brings direct human relevance to HTS screening on environmental 
and pharmaceutical chemicals, which already involves the use of 
many human protein targets and cell types

• HESI would be intimately associated and linked with progress at 
reaching the vision of toxicity testing in the 21st envisioned by the 
National Research Council
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Maybe the Time has come …….
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Key Events
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• March 27th Invite to Membership

• April 20th Webinar
•19 participants (7 Pharmaceutical Companies)

•June 15th Response Date
•Identification of failed agents

•Pre- and clinical data
•100 mg of chemical
•No financial exchange
•MTA to cover property exchange
•Public release of data and structure

•Protection of pharmacology
•Pre-publication access to data
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Formal Partnerships

Company Champion Compounds Comment
Pfizer Bob Chapin

Nigel Greene
Larry Zaccaro

116 Prioritized 55

Sanofi-Aventis Kevin Morgan
Ernie Harpur

21 
16 

Pre & Clinical
Clinical only

GSK Neal Cariello
Patrick Wier 13 Clinical and Pre-

clinical
Merck Frank Sistare

James Monroe 11 Pre-clinical only

10
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From Phase I to Phase II and Tox21

Phase I Phase II Tox21

Actives 272 120 700

Inerts 24 100 1000

Antimicrobials 33 100 500

HPV 35 170 1300

MPV 7 60 1500

Green 4 60 500

PCCL 73 150 500

Pharmaceuticals 0 100 2500
Consumer 
Products /Food 
additives 0 0 1500

Total 309 ~700 ~10000
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Additional Offer From GSK
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• Rat Hepatoxicity Database
• ~140 Non-GSK hepatotoxic compounds. These are 
publically available and there is literature. Short term 
exposures, single dose level, dosing for 4 days, 
sacrifice on day 5
•Annotations on modes and mechanisms of toxicity
•Clinical chemistry, and liver histopathology

•May be used for computational modelling
•Building selected chemicals in Phase 2 
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Biggest Challenges
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• Having an internal champion
• Getting corporate buy in for transparency
• Locating the preclinical and clinical data
• Mergers, legacy data systems
• Limitations of adverse phenotypes
• Persistence
• Loading data in ToxRefDB
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Next Steps
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• Final selection of ToxCast Phase II Chemicals
•700 total; ~100 pharmaceuticals
•Subset of 10,000  in Tox21 library

• Analytical chemistry on collection
•Mother plate, Time 0 and ~3 months

• Distribution to HTS Contractors & Collaborators
• Early data sharing with contributors
• Bioactivity signature development
• Publication and release of results
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