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Test animal need for different endpoints
(% of total test animals needed)
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Pluripotent Stem Cells




Day 0

Day 3

Day 5

Day 10

Contracting cardiac muscle foci

Embryonic stem cell culture

Hanging drop culture
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Embryonic stem cell differentiation
monitored by differential gene expression

Regulated genes can be divided into 7 clusters with
different gene expression profile in time

Time dependent gene expression clusters Predominant gene cluster function
=== A: Pluripotency
=== B: Cell adhesion
C: Proliferation
== D: Unidentified
=== E: Unidentified
=== F: Early differentiation

Gene expression level

== G: Late differentiation




 Principal Component
Analysis

e Chronological
appearance of time
points in PCA plot

* Increasing variation
within time points
with time

e 24 hr time point
shows most
extensive changes:
selected for further
studies
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Regulated in ESC Regulated by 5
differentiation 3553 26 84 embryotoxicants
(3579 genes) tested (110 genes)

« 26 differentiation-related
genes also affected by
embryotoxicant exposure

* These 26 genes were
combined in a set, named
‘EST biomarker genes’

* This gene set was used to
define the differentiation
track
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A Mechanistic validation rather than chemical validation
A Category approaches to determine applicability domain
A Potency ranking rather than positive-negative scoring
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A Flusilazole dose-response

A EST classical dose-
response on contracting
muscle foci readout

A Differentiation more
sensitive than proliferation

A Interpreted as indicative of
a specific developmental
toxicant
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MeHg response compared
among biological systems

157 GO Biological Processes

related to developmental terms
(p<0.05, 5 genes, any of the 8 datasets)




EST (photos Dorien van Dartel, Peter Theunissen, Esther de Jong, RIVM)




Photo’s Peter Theunissen, RIVM
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