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o EPA In 2007, NRC Transformed
hLf Toxicology with a Future View

I envision the future of safety
testing... in vitro assays...
human cells... toxicity
pathways...




Let’s Start from a Common
Understanding

It’s All




It is All About High-Throughput
Screening (ToxCast)...
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~700 Biochemical and Cell-
based High-throughput
Screening Assays

(327 genes and 293 pathways)
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What Did High-Throughput Screening
Tell Us?
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\\ In Vitro Assay Selectivity as a Starting
\{' Point for Chemical MOAs/AOPs
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n Combining Results from In Vitro Assays
\VEPA to Assess Estrogen-Related Activity
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Pathway-Based Modeling to Assess
Specific Activity Versus Interference

Assays
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Pathway-Based Modeling to Assess
Specific Activity Versus Interference
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What Have We Learned About the
Non-Selective Chemicals?
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Non-Selectivity Closely Aligned with
Cytotoxicity
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SEPA

Evaluating ToxCast Assays for Dose-
Response of Nonselective Chemicals
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n Region of No Biological Activity
\VEPA Provides a Conservative POD

Spanned 38 In Vivo Endpoints across Multiple Tissues, Organ Systems,
and Study Types (Repro, Chronic, and Dev)
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o Integrating Human
\VEPA Dosimetry and Exposure
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o EPA Margins-of-Exposure Can Identify
Chemicals of Greatest Concern
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A total of 9.9% of the chemicals tested in ToxCast program have in vitro biological activity at oral equivalent
doses that overlap the most highly exposed subpopulation.
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Then Came ToxCast Phase Il...
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High-Throughput Exposure Models

. Filling in Critical Data Gaps

(Bio) L
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Dataset 2
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Wambaugh et al., Env Sci Technol., 2013
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High-Throughput Exposure Models
Filling in Critical Data Gaps

@ <

S

m F

o)

<

i DC)_

S

oz

QO

(V)]

ooy

axX o
et

"ED'J

EE

© @

2 O -

- h v

o

L ol

T 5

o —

Oral Equivalent Doses Provided by Barbara Wetmore

~ L » - F »f o o &
f“ “'# - _’Vf é" ‘.-‘ A 4 ;
d oS
Sy

~Eormpound

&

19



o Refining Exposure Model With
\VEPA Additional Chemical Use Categories
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P Second Generation High-Throughput
\VEPA Exposure Models Have Less Uncertainty
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What About ‘Omics?
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In Vivo Transcriptomics Provides
an Accurate Estimate of the POD
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........

Piecing Together What That Elephant
May Look Like...

It’s All
Noise!
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An Initial View of the Elephant
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Application to Risk-Based
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An Initial View of the Elephant
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