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Dix et al. (in press). The ToxCast Program for Prioritizing Toxicity
Testing of Environmental Chemicals. Toxicological Sciences.

ToxCast is aresearch program to predict or forecast toxicity by
evaluating a broad spectrum of chemicals and effects: physical-
chemical properties, predicted bioactivities, HTS and cell-based
assays, and genomics. Data will be interpretively linked to known or
predicted toxicological properties to develop methods for chemical
classification and prioritizing subsequent testing.
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Environmental Chemical Domains
with Potential ToxCast Applications

Antimicrobials 750
EDCs 1500

H20 CCLs 7324 HPVs 3300

Pesticidal Inerts 3310

MPVs 5400

... e



Estimated Mean Percent in Selected Universe

Pesticides and Ingredients - 3350
Cosmetic Ingredients - 3410
Drugs and Excipients - 1815
Food Additives - 8627

Chemicals (> 1M Ib/yr) - 12860

Chemicals (< 1M Ib/yr) - 3911

Chemicals (unknown) - 752

Complete Hazard Assessment Possible . Partial Hazard Assessment Possible
Minimal Information Available . Some Toxicity Information Available
. No Toxicity Information Available

Strategies for Closing the Chemical Data Gap

by John S. Applegate and Katherine Baer



Definition: batch testing of large numbers of compounds for biological activity

Traditional Use: target-based approach to generate lead compounds for
further drug development

Pharma: Drugable Proteome Interrogation
= Fliri, et al (2005); Biological spectral analysis: Linking biological activity profiles
to molecular structure. PNAS102:261.
Agrochemical: Analysis of target species or model organisms

= Smith et al (2005); Targeting inputs and optimizing HTS for agrochemical
discovery. Comb. Chem & HTS 8:577.

= Tietjen et al (2005); High throughput screening in agrochemical research. Comb.
Chem & HTS 8:5809.

Basic Science: Providing molecular tools for cell biology
= Austin, et al (2004). NIH Molecular Libraries Initiative. Science 36:1138

RESEARCH & DEVELOPMENT



Pharma Toxico
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Chemical Numbers 104-1006 (10%°) 102-104
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Assay Coverage -
Key Mechanisms / Toxicities

+ Cell cycle, apoptosis, DNA recombination
and repair

» Transporters, channels, membrane
receptors

Signal transduction pathways

* Nuclear receptor mediated pathways

* Oxidative Stress

» Genotoxic and non-genotoxic
carcinogenicity
Developmental and reproductive toxicity

Developmental neurotoxicity and
Immunotoxicity

RESEARCH & DEVELOPMENT



» Capacity (hundreds to thousands of chemicals)
» Cover broad spectrum of gene/protein families

Utilize genomic, proteomic and/or metabolomic tools
applied to cellular or organismal assays

* Currently available
Model organisms (non-mammalian)
» Linkage to known toxicological MOA
Ability to test in concentration-response format
Biotransformation capability
Minimizing false negative rates

RESEARCH & DEVELOPMENT



Require rich toxicological data for correlations with
bioassay profiles

US Registered Pesticides (826)
= 90 day, Chronic, Multigen, DevTox, (DNT), (IMT)
= Designed with inherent biological activity

NTP Testing Program
Other Chemicals with rich information base

Pesticide Repository/OPP

= Pesticide active ingredients
= Analytical samples
= ~400 obtained to date

RESEARCH & DEVELOPMENT
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Extent to which concentration-response information is
acquired (versus use of only some preset concentration)

Ability to detect ‘protoxicants’
Solubility

How many assays are needed?
How many are affordable?

Coverage of mechanisms of developmental toxicity
= 17 Signaling Pathways identified by the NAS
= Highly conserved among metazoans

RESEARCH & DEVELOPMENT



*  Chemical Procurement/Management
*  Biochemical Assays
+ Cellular Systems

*  Genomic Analysis
. Biochemical
*  Model organisms °
Profiling
Cell-Based
Screening Genqmic
S Profiling
Procurement- High-Content
Management Analysis

RFPs closing july-august 2006
Awards target date october 2006

Organisms

Metabolomic

ToxCast
Database

Toxicity
Predictor /

RESEARCH & DEVELOPMENT



NTP:
= HTS initiative (R. Tice)
= C. elegans assays (J. Freedman)

NIH NCGC: gHTS
(C. Austin, J. Inglese)

OECD Molecular Screening
(EPA/OPPTS)

RESEARCH & DEVELOPMENT
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Availability of a science-based system to categorize chemicals of like
properties and activities

» Increasing confidence as database grows
= Once operational, MOA leads for new chemicals

= Provide EPA Program Offices with a relatively inexpensive predictive too
box that heretofore has been seriously lacking

Improve the efficiency and effectiveness of the use of animals in
hazard identification and risk assessment

ToxCast
‘ Assays

ToxCast
Database

Further
Screening
And
Testing

No Further

Testing Prioritize
Chemical




- NCCT - OPPTS/EPA
Theresa Cole
= David Dix

= Dallas Wright
= Keith Houck = Frederic Siegelman
= Bob Kavlock * Phil Sayre
= Vicki Dell
= Matt Martin Vicki Dellarco
= Ann Richard - NTP/NIEHS
= Ray Tice
: = Kristine Witt
+ Lockheed Martin - Cynthia Smith
= Marty Wolf
NIH/NCGC

= Chris Austin
= Jim Inglese
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