EPA Engineering a Computable Epiblast for in silico Modeling of Developmental Toxicity
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Autonomous Homeobox specification (HOX clock):
 Mesodermal specification is determined by nested activation of Hox genes
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Biological information from relevant literature on mouse or * FGF4 paces the autonomous Homeobox (HOX) clock running in the epiblast via CDX2/4. Rate of the HOX clock in ESABM is paced by the WNT3 = FGF = ATRA - CDX axis.

human stem Ce”S was extracted and incorporatEd. ¢ a||-tran5 retinOiC aCid (ATRA) must be remOVEd for proper FGF and NODAL Signaling (<E75) Chemical interference W|th FGF_Signaling (e_g_’ phamaGSlD_48519) or precocious
activation of ATRA-signaling (e.g., tributyltin-chloride) are predicted to misregulate
the HOX clock, causing mesoderm to carry the wrong Hox address to their regions.

ESABM [1] was built in CompuCell3D.org, encoding steppable
modules called after each Monte Carlo Step (MCS, 7200 steps).
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The 3D simulation models the epiblast in mouse during
embryonic days E6.25 — E7.25 (and human gestation days 14-17).
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through the PS and are colored by prospective fate. The epiblast (blue) is fully consumed in this .- L
simulation (steps number time frames). Self-emergent in silico fate [1] compares to E6.5 mouse (]

ESABM enables self-organization of emergent phenotypes reconstructed by en toto imaging [2]. AP signal domains shown in mid-longitudinal sections.
following targeted perturbations in the control system.

Case examples tested chemical-bioactivity information from

targeted ToxCast assays [https://comptox.epa.gov/dashboard/]. § farla iy lg. ey 1 ot il i COHC'USiOhS
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to signal-dependent alterations in the ESABM control system.
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