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ReproTracker® is a stem cell-based developmental toxicity screening assay that rapidly and reliably
identifies developmental toxicity hazards of new drugs and chemicals. ReproTracker® is a human
induced pluripotent stem cell (hiPSC)-based assay that asseses key events during stem cell
differentiation. The assay is able to identify compounds that interfere with early embryonic
development.

Fig. 1. Pluripotent stem cells are directed to
differentiate into mesodermal and
endodermal derived tissue-specific cell
types.
During differentiation biomarker genes
become activated upon maturation of the
tissue. The activation of the biomarker
genes can be quantified by qPCR.
Compounds interfering in the pathways
included in ReproTracker will cause
changes in gene expression levels,
indicatory of an embryotoxic hazard.

hiPSC are widely accepted as an excellent platform for in vitro developmental toxicity testing. In
ReproTracker®, hiPSC cells are differentiated into two tissue specific cell types, representing the
differentiation into medoderm and endoderm (two out of the three primarly germ layers). The
differentiation progress is closely monitored by quantification of a set of biomarkers pinpointing specific
stages of early embryonic development. Alterations in expression patterns of these biomarker genes
indicate perturbation of early embryonic development upon exposure to a teratogenic compound.

About ReproTracker

REPROTRACKER®

Key Features

Unique in vitro screening platform for developmental toxicity
identification

hiPSC based biomarker assay

Insight into stem cell differentiation and early embryonic
development

Insight into key developmental pathways
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Experimental set-up

Each study starts with a broad dose range-finding performed in undifferentiated hiPSC cells. The cells
are exposed for seven days to a wide range of concentrations of the test substance, typically in two-fold
dilution steps. For each compound, 5 concentrations are selected for ReproTracker where the highest
selected concentration induces at least 10% of cytotoxicity. Next, the hiPSC are differentiated towards
cardiomyocytes and hepatocytes in the presence of the test compound. Effective differentiation is
confirmed by quantitative gene expression profiling. To detect disruption of proper stem cell
differentation, RNA-samples are collected at various times during development. Changes in biomarker
expression are used to determine whether compounds have teratogenic properties.

Validation

ReproTracker has been validated using a
library of 53 well established teratogenic
and non-teratogenic compounds. The
compounds were selected based on
literature and on the ICH S5 list (categorized
in different chemical groups). In total, the
test set included 39 teratogens and 14 non-
teratogens.
A selection of the results are summarised in
the table right (for the full set please contact
us). Green indicates a compound is found
non-teratogenic in ReproTracker. Red
indicates a compound is found a teratogen
in ReproTracker.
Prediction in the ReproTracker assay is
compared with the in vivo classification of
the tested compounds. These compounds
are classified as in vivo teratogens or non-
teratogens based on expert judgment. We
established the assay to have 79%
predictability, 87% sensitivity and 57%
specificity.
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