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Chemicals ranked by enumerated response Mining ToxCast to define sensitive pathways
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effects in zebrafish embryos and in diverse mammalian oo ays demdety (moderats evidence)

Emamems sitem G2l e (5SS, m==it) i%.é.é%%ﬁiﬁm Toxicity Prioritization index (ToxPi):

OUTPUT generalized WOFkﬂOW to sort Compounds by thEir '%Maj”??"%?'? ‘ e chart maps 753 ToxCast chemicals
predicted potential for DevTox and in silico modeling of tested across 6 in vitro platforms;

guantitative cellular, tissue and phenotypic responses.
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« slices indicate response (1) or no
response (0) for each platform:
blue - zebrafish platforms (2)

Anatomical development yellow - ToxCast pathways (multiple)
2 4-Dichlorophenoxy- red - NESC (plurlpotent H9 cells)
acetic acid green - mESC (differentiating J1 cells).
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‘ By b P ‘secretome’ @3-days Low Stringency (any dLEL) Moderate Stringency (rat or rabbit) High Stringency (rat and rabbit)
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GSC expression @4-days, Knock-Out, GWAS, Human Mutation - derived AOPs — .
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A e — (left) simulated in a ‘Captan’ predicts a
mogmon T Mesk s (Carnegie Stage 20) ™ 32 > L 73 > 22 = 2 22 s & | Dosimetry and Bioavailability

n 342 367 1683 193 150 123 % 121 82 78 123 Nt bolamm virtual embryo (right). tipping point at 4 uM.
SENS 0.698 0.331 0.318 0259  0.222 0.333 0.167  0.000 _ 0.645 Sllezemial TS |
SPEC 0.320 0.682 0.676 - 0.731 0.714 High Throughput Toxicokinetics (HTTK) |

(Carnegie Stage 13)

zebrafish embryo @ ACC 58.8% 43.6% 42.2% 40.3% 51.8% 56.0% 54.5% 62.0% I

developmen N pm V. - MCC 0.018 0.012 0.037  -0.010 -0.007 0010  -0.052 0.045  -0051 -0.138 e e s Srecheian Human HTTK model predicts exposure of a pregnant

Genetic Susceptibility woman to Captan at 2.39 mg/kg/day would achieve a
OBSERVATIONS: Sposiesiuain o e steady state of 4 uM in fetal plasma.

o ZFISH platforms were more sensitive but less specific than mESC or hESC platforms.
. . o Summary
* Model performance improves against more stringent in vivo criteria for DevTox.
i . » Overall accuracy approaches 62% (ZFISH), 72% (mESC), and 84% (hESC). « Assigning chemicals under amended TSCA to low and high priority comes
SpECIfI C alms « The hESC model also predicts the critical concentration for human dosimetry. with uncertainties in complexity of predicting toxicity during pregnancy.

) itati ¢ £ th dict del DEFINITIONS: e A DevTox predictive framework will implement data from in vitro assays
) aSSeSS qualitative perrormance o e predictive moadeil, ' : : : ..
q P P (a) LEL, lowest effect level (mg/kg/day) in ToxRefDB prenatal developmental toxicity study: dLEL (fetal assessing embryonic cell growth and differentiation.

1) set an exposure-based prediction of teratogenicity: endpoint) and mLEL (maternal endpoint) in the same ToxRefDB study for ‘n’ compounds; : : : : : :
) P P J y (b) evidence for DevTox: ‘CLEAR’ (dLEL< 200, dLEL<mLEL); ‘SOME’ (dLEL< 200, dLEL> mLEL);  The framework will operationalize a defined interpretation protocol for

i) characterize sensitive response pathways; and 'EQUIVOCAL’ (dLEL> 200 but <1000); and ‘NO’ (dLEL>1000) in rat and/or rabbit study; computational synthesis and integration - DevTox decision tree.
_ _ o _ (c) TP (true positive), FP (false positive), FN (false negative), TN (true negative); SENS, sensitivity _ _ _ . . .
IvV) virtually reconstruct quantitative phenotypic response. [TP/(TP+FN)]; SPEC, specificity [TN/(TN+FP)]; ACC, accuracy [(TP+EN)/(TP+FP+FN+TN)]. * Multiscale modeling and simulation will provide tools and approaches to

virtually reconstruct and analyze complexity and guantitative prediction.
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