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In the supporting information, we present feature importance heat maps for all 4 toxicity data sets,
where we provide 4 separate heat maps for each data set. One heat map shows the sum of the feature
importance percentages for each element-specific group derived from the training of the random forest
(RF) models on the network-enabled automatic representations (NEARs) generated by the single-task (ST)
Auto-parametrized weighted element-specific Graph Neural Networks (AweGNNs). The next heat map
displays the feature importances derived from training the RF models on the NEARs generated by the
multi-task (MT) AweGNNs. The final two heat maps show the feature importance analogous to the first
two, but the feature importance information is derived from training gradient boosting tree (GBT) models.
Figures 51-54 show all the feature importances of each data set obtained from training the RF models on ST
NEARs, figures S5-58 show the feature importances of the RF models trained on the MT NEARs, and the

remaining figures, 59-516, show the feature importances for the GBT models.

*Address correspondences to Guo-Wei Wei. E-mail:wei@math.msu.edu
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Figure S1: ST LC50-DM REF feature importance map.



Br

a

0.48

Figure S2: ST LCs0 RF feature importance map.
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Figure S3: ST IGCsq RF feature importance map.
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Figure S4: ST LDs( RF feature importance map.

Ly



Br

d

0.24 0.27 0.54

1.8 34 073

1.1 11 0.68

1.2 13 029

0.09 0.25 0.08

0.24

0.09

Figure S5: MT LC50-DM REF feature importance map.
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Figure S6: MT LCs0 RF feature importance map.
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Figure S7: MT IGCsq RF feature importance map.
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Figure S8: MT LDs( RF feature importance map.

0.02

0.01

0.04

yirl
L L

0.09

0.38

0.32




Br

a

0.35 0.31 0.3

0.97

0.86 1. 0.07

14 1.4 039 0.6 0 0.56 0.58

0.12 0.17 0.11 0. 0. 0 0.14

1.6 . 0.19 . 0.88

1.7 £ 0.71 0.83 0.31

2.4 4 . 1.2 2 044

1.4 1.6 042

Figure S9: ST LC50-DM GBT feature importance map.
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Figure S10: ST LCs0 GBT feature importance map.
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Figure S11: ST IGCs50 GBT feature importance map.
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Figure S12: ST LD5o GBT feature importance map.
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Figure S13: MT LC50-DM GBT feature importance map.
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Figure S14: MT LCsq GBT feature importance map.
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Figure S15: MT IGCsq GBT feature importance map.
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Figure S16: MT LD5o GBT feature importance map.
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