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SEPA The Grand Challenge:
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“EPA Predicting Toxicity Will Not Be Easy
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<EPA EPA Strategic Plan (2009)
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SEPA ToxCast™ Background

Environmental Protection
Agency

» Addresses chemical screening and prioritization needs for
pesticidal inerts, anti-microbials, CCLs, HPVs and MPVs

« Comprehensive use of HTS technologies to
generate biological fingerprints and predictive
signatures

« Committed to stakeholder involvement and transparency
« Communities of Practice- Chemical Prioritization; Exposure
 Release of all data upon peer review publication
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Prioritization Product Timeline

FYO7 FYO08 FYO09 FY10 FY11 FY12

Proof of Concept: ToxCast _

Verification/Extension

Reduce to Practice
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SEPA Component of the
Transformation in Toxicology
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<EPA ToxRefDB Endpoint Coverage
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data evaluation records ToxRefDB
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ToxRefDB Multigeneration Studies
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Cholinesterase effects

Neurological effects

il
sympion | F1
i | |1

am | F

Lowest Effect Level (LEL): -Log,(LEL)

—— | Hem

No Effect 2048 0.015625
mg/kg/day mg/kg/day

Martin et al, ToxSci, 2009



<EPA

United States

ToxRefDB Multigeneration Studies
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SEF Digitizing Legacy in Vivo Data in ToxRefDB
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wEPA Chemical Classes in

United States

Eg\éir:gcmental Protection Toxcast_320 (Phase I)
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SEPA  ToxCast In vitro HTS Assays
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Biochemical Assays Cellular Assays

_ . - Cell lines
« Protein families — HepG2 human hepatoblastoma
— GPCR — A549 human lung carcinoma
_ NR — HEK 293 human embryonic kidney
— Kinase .
_ Phosphatase  Primary cells
— Human endothelial cells
— Protease — Human monocytes
— Other enzyme — Human keratinocytes
— lon channel — Human fibroblasts
— Transporter — Human proximal tubule.kidn.ey cells
— Human small airway epithelial cells
- Assay formats - Biotransformation competent cells
— Radioligand binding — Primary rat hepatocytes
— Enzyme activity — Primary human hepatocytes

— Co-activator recruitment
- Assay formats

467 Endpoints — Cytotoxicity
— Reporter gene
- Office of Research and Development — Gene expression
National Center for Computational Toxicology — Biomarker production

— High-content imaging for cellular phenotype



Fold Induction { Controls

<EPA
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Data Analysis:
What is a hit?
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SEPA ToxCast Phase | Assay Results
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>64,000 dose-response curves
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<EPA Rat Liver Histopathology

United States

from Chronic Bioassays

O No Pathology

B Proliferative Lesions

@ Pre-neoplastic Lesions
O Neoplastic Lesions

N = 248 Chemicals
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Source: Judson et al, submitted
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< EPA ToxCast Assays Mapped to Disease Pathways
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wEPA Potential Application of ToxCast:

United States

e Endocrine Profiling & Prioritization

TR assays (n=4)

ER assays (n=3) Bisphenol A

Metabolic enzyme

assays (n=38)

AR assays (n=4)

Other nuclear receptor

assays (n=34)

Endocrine-related Ingenuity
pathways

docrine-related KEGG
pathways

ToxScore = f(In vitro assays + + Pathways)
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“EPA Tox21 Community
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