EPA’S VIRTUAL EMBRYO: MODELING DEVELOPMENTAL TOXICITY
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CompuCell3D showed computable state

FGF8 disrupted

chemical disruptions identified in
ToxCast™ assays. A goal of the
Virtual Embryo  project  (v-
Embryo™) is to build such a
system and demonstrate its
usefulness in predictive modeling
and mechanistic understanding of
developmental toxicity. Effective
Virtual Embryo modules that can
support risk assessment should: sn

trajectories and the impact of network
dysfunction.

Impact and Outcomes

High-fidelity computer models that link
cell behavior with network-level function
can resolve into normal and phenotypes.
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1. Create a virtual tissue (VT)
knowledgebase, simulation
engine & extensible interface.

Perl-scripts and MySQL for literature-mining; CompuCell3D http://www.compucell3d.org
and Python v2.5 for cell-based simulations; http://pureviolet.net/ganttpv/ for the
Morphogenesis Manager interface; and SBW (www.sys-bio.org/), BioTapestry
(www.biotapestry.org), and DDlab (www.ddlab.com/) for network structure and function.

as building blocks for a more complete
Virtual Embryo.
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T i nowteage Base = VU9 o SR ) 1S L) N 4 cell death. FGF8 signaling gradient is shown, adapted from . R T udson RS, Singh AV, W A Mortensen H. Reff D. D

4. Perform sensitivity analysis for DevToxNet NS signatures predicting significant assay-endpoint associations constructed with ToxMiner™ chick limb model [3]. Predictive signatures for limb defects e o B 0 B s e o

Across 239 functional targets. (submitted)

Benazet J-D, Bi M, Tiecke E, Goncalves A, Martin JF, Zuniga A, Naef F and

Zeller R (2009) A self-regulatory system of interlinked signaling feedback loops controls

mouse limb patterning. Science 323: 1050-1053

6. Mackem S and Lewandoski M (2009) Limb development takes a measured step toward
systems analysis. Science Signaling 2: pe33

in vitro assays in ToxCast™
predictive signatures.

machine-learning tools using relationships from the univariate contingencies.

in ToxRefDB correlated with broad hits to kinase and 5.
phosphatase assays [4].
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