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The objective of this work is to elucidate biological networks Data Discretization, and BNs in case of Butachlor : BNs prediction: 1OO”M _ - _ ZSHM 0.39-12.

underlying cellular tipping points using time-course data. We Butachlor 200uM: Measured endpoints Butachlor 200uM:
discretized the high'Content Imaglng (HCI) data and inferred p53 activation (p53), c-Jun activation (SK), phospho-Histone H2A.x (0S), phospho-Histone H3 (MA), Discretized Trajectory and BN
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cell recovery, adaptation, and injury. We believe biological network

analysis can predict critical chemical exposures and mechanisms N 1 /
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Disclaimer: this abstract does not reflect EPA policy.

Approach

FY 16/17 Toxicological tipping points using primary rat hepatocytes | N 1

1) HCI data! were used to study the effect of ToxCast | chemicals 1A§' N '\\ 4 %/

endpoints

on HepG2 cell states by monitoring 10 endpoints across 3 time
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2) Discretization of Stanldardized data. Clustering Trajectories, Hamming Distance Estimation and 10 BNs with the Largest Coverage Anticipated Prod ucts/Im pacts
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lo o/ \ o o/ . . Clustering of trajectories suggests that similar perturbation patterns may indicate similar response

| | 1 . . . e . HepG2 cells showed three phenotypes in response to
~ | 0 \ / mechanisms. Furthermore, estimated Hamming distance allows discrimination of BNs that perform well in P P vP P

: . chemical treatments: no effect, adaptation and injury.

| IS I o 0 N adaptation region from those that lead toward adverse effect. . .
"0 2040 60 0 2040 60 0 2040 60 O 2040 60 O 20 40 60 We inferred the minimal number of BNs that could
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Ctechior 50 U : identifying the critical network perturbations involved in

- the transition from adaptation to injury. Understanding
Butachlor 25 uM e ggah = these critical network features may enable the
| | prediction of system tipping points with limited time-
course data.
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Inference of Boolean functions and BNs construction for each
trajectory?3.
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Estimation of Hamming distance (mismatch) between
observed discretized state and BN prediction for:
1) the trajectory for which BNs were sampled,
2) all trajectories.
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Clustering

(each row represents the trajectory of the HepG2
Cells following treatment with a specific concentration of a chemical)
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