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Science Question

The goal of the ToxCast program
is to link in vitro assays with in
vivo toxicity in humans. One
strategy to approach this goal is
to look for statistical associations
between the ToxCast assays
and in vivo phenotypes for
animal models. The questions
we address here are:

Assays

A total of 687 in vitro assay endpoints were
used from ToxCast. This includes multiple
time points for several assays. All assays
were run in concentration-response format
and we extracted a characteristic
concentration for each chemical-assay pair.
These were either AC50 or LEC (lowest
effective  concentration, or the lowest
concentration at which the response was
significantly different than negative control).
For these calculations, we did not use
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Univariate Correlations With Rat Liver
Tumor Progression
Network of genes associated with the
progression of rat liver tumor endpoints.
Associations were calculated using Fisher’s
exact test, with assay AC50/LEC values <100
mM set to 1, and >100 mM set to 0. Only
associations with a p-value <0.01 are included.
Links between genes (yellow) and in vivo
endpoints (pink) are shown where there is a
statistical association based on the in vitro
assay results. The “Any Lesion” category
contains the “Pre-neoplastic” category, which
in turn contains the “Neoplastic” lesions
category. Disease or disorder classes (cyan)

Multivariate Signature For Rat Liver Proliferative Lesions

A Stepwise Logistic Regression model was created linking several assays with rat
liver proliferative lesions. The signature genes are PPARG, HMGCS2 (surrogate for
PPARA), CCL2 and AR, all of which are known to be associated with cancer, and all
but CCL2 are linked to liver tumors in rodents and or man. The figure shows the hits
of these assays against the subset of chemicals which are liver tumorigens in rats.
248/309 chemicals had rat data in ToxRefDB
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A simple predictive model using ToxCast
assays and logistic regression produces a
predictive signature for rat liver proliferative
lesions. The genes showing up in the signature
all have independent links to cancer. In
particular, chemical-related PPAR activity is
readily seen as a risk for rat liver proliferative
lesions.
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