<EPA

United States
Environmental Protection
Agency

Considerations in Use of the

EPA’s ToxCast Data for
Environmental Toxicology
WP062

Keith Houck
U.S. EPA, National Center for Computational Toxicology
Office of Research and Development

houck keith@epa.gov UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
0 D0 0 100 00 ?‘?U 100100 1] 0 ‘UU'UU'DU'UD U"'UUT
(1] 0000 1] o 000 0 0000 0 0 0000 0
0 00010 0010 @ﬂ 11001010001011001001011000101100
00 00 00 0 b I 1] (1] 00 0 00 00
000 0 0 0 0 0 1] 100 1]
U Ugu GDUUUSD /.’ 030“ UD" G'ﬂnﬂgﬂngﬂd"ﬂﬂn
COMbUTAﬂ@NAL /f // :ﬂlﬂﬂ 1
. 1 100
TOXICOLOGY | Fies 11 WU
00 20 0 0 ( B 11
0 1] 0 1] 0
SETAC, Vancouver, BC
November 2014
Ratoral Gorer tor CompSERRT . | The views expressed in this presentation are those of the author and do not

necessarily reflect the views or policies of the US EPA



<EPA

United States
Environmental Protection
Agency

ACEA: red

Apredica: black

OT: blue

- Office of Research and Devq
National Center for Computati______

ToxCast Phase | & Il Summary:
What Have We Learned?

IN

Chemicals

|||| || I | || || I||||||I|||

1000 chemicals
821 assay endpoints
85% human




SEPA What Did High-Throughput

Stormentl Potctn Screening Tell Us?
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wEPA In Vitro Assay Selectivity as a Starting Point
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ooy o Frotector for Chemical Mechanisms Of
Action/Adverse Outcome Pathways

Use of HTS Results in an Adverse

Selective Chemical Outcome Pathway (AOP)
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Proposed AOP: Embryonic Vascular Disruption
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Need for species/taxa specific AOP
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Most chemicals display a “burst” of activity
near cytotoxity concentration

Concentration Space

Tested Concentration Range

Number of Hits
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90-05-1 : 2-Methoxyphenol
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1034-01-1 : Octyl gallate
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80-05-7 : Bisphenol A
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Extrapolation of Nonselective Chemical Effects
Zfish Mortality (% lethal)
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@ Warfarin: targets Vitamin K epoxide
reductase leading to anticoagulation in
mammals

= No enzyme target in ToxCast
= Coagulation not important to in vitro cell health

= Known zebrafish toxicant: hemorrhages in
brain, skeletal deformities and triggered ectopic
calcifications

# Tamoxifen: anti-estrogen at low conc and
cytotoxic at uM conc
= No anti-estrogenic phenotype seen in zfish

= Selective estrogenic activity in biochemical and
mammalian cellular assays

= Cytotoxic in mammalian and zfish

Office of Research and Development
National Center for Computational Toxicology
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Zebrafish Embryo Developmental Screen
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Extrapolations

High-Throughput Screening Analysis

No Effect Cell Stress Mediated/Non-Selective Molecular Target
e Low priority » Expect similar MOA across species  AOP Focus
e multiple molecular targets

* Need for » specificity averaged out » Species/Target Similarity
improved » conserved sensitive residues (SegAPASS)
assay (e.g. protein disulfides,
coverage to membrane lipids) » False negative potential
increase due to focus on human

confidence in
negatives

Focus on exposure (BCF) targets in screening

Biotransformation differences may
be critical
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