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“EPA  Background
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Environmental Protection

*~10,000 HPV chemicals - little/no biological data !

*Animal testing infeasible / uncertain value
*2007 NRC - Toxicity Testing 21t Century

*2008 EPA - Strategic Plan for Evaluating Chemical
Toxicity

— Liver injury frequent adverse effect
— Develop in vitro-in silico proof of concept

o Fvaluate using environmental chemicals
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3§PA - How to Predict Liver Toxicity ?

Molecular -
Pathways

Molecular profile Histopathology

Phenotypic anchoring valuable for prioritization
Difficult to elucidate mode-of-action / dose-response
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<EPA  Toxicity: Cell Alteration
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EPA  Toxicity: Cross-Scale Phenomena
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Tissue lesions propagated by dynamic cellular networks
Cell changes are caused by molecular pathways
Use a cell-oriented view to deal with complexity ...
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wEPA Virtual Liver: v-Liver™
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v-Liver™: Proof of Concept
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Pathways
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Goal: Simulate dose-dependent events in nuclear
receptor-mediated hyperplasia
Modes-of-Action: Regenerative proliferation,

Mitogen, DNA Damage
Approach: Cross-scale Cellular Systems Model
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<EPA  Carcinogenesis: Key Events
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Which molecular pathways lead to cell death /
division ?

Which cellular interactions/events propagate
proliferative lesions ?
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<EPA Chemicals: Activities & Toxicity
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<EPA  Cellular Pathways & Outcomes
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<EPA  Cellular System: Agents
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SEPA “Virtual Cellular System”™
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v-Liver Response
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wEPA v-Liver™ Architecture
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SEPA  Summary

*Model tissues as “cellular systems”

*PoC: in silico platform to assess in vivo hepatic
effects using in vitro data

*Focus on modeling lesions for ~20 +/- non-
genotoxic carcinogens
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SEPA Multi-disciplinary Team: Cross-EPA/ORD
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