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Test Data
SE SP ACC MCC

AVERAGE 66.3 98.6 97.8 0.666
SD 19.0 1.9 2.1 0.148

SE: Sensitivity, SP: Specificity, ACC: Accuracy, MCC: Matthews Corelation Coefficient,
SD: Standard Deviation

Allen, T.E.H. et al. (2018) Toxicol. Sci., 165; 213.
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Structural Alerts and Random Forest Models in a Consensus
Approach for Receptor Binding Molecular Initiating Events

Andrew J. Wedlake Maria Folla, Sam Plechota, Timothy E. H. Allen, 8
Jonathan M. Goodman,*’® Steve Gutsell," and Paul J. Russell”

Centre for Molecular Informatics, Department of Chemistry, University of Cambridge, Lensfield Road, Cambridge, CB2 1EW,
United Kingdom

*Unilever Safety and Environmental Assurance Centre, Colworth Science Park, Sharnbrook, Bedfordshire, MK44 1LQ, United
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e Supporting Information

ABSTRACT: A molecular initiating event (MIE) is the
gateway to an adverse outcome pathway (AOP), a sequence

of events ending in an adverse effect. In silico predictions of Structural data
MIEs are a vital tool in a modern, mechanism-focused / d
approach to chemical risk assessment. For 90 biological targets S \3,_,.{“ j
. . -. At N Bayesian structural
representing important human MIEs, structural alert-based "l alertmodel Consensus approach:
models have been constructed with an automated procedure 1/ greater confidence

(a.n average of 92% correct pred]ctlons ACross targets), properties

significantly improving on previous models. Random Forest
models have been constructed from physicochemical features —
for the same targets, giving similarly impressive performance
statistics (93% correct predictions). A key difference between

that uses Bayesian statistics to iteratively select substructures.
L . L =
These models give impressive average .performance statistics g ﬁ\l 4
prediction
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Allen, T.E.H. et al. (2020) Chem. Sci., 11; 7335.
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Training Data Validation Data Test Data

SE SP ACC MCC ROC-AUC SE SP ACC MCC ROC-AUC
AVERAGE 92.1 96.5 95.8 0.901

SE SP ACC MCC ROC-AUC
0.99 86.9 93.2 92.5 0.822

0.96 86.2 92.9 92.2 0.814
SD 8.8 4.2 3.1 0.069 0.02

11.7 59 41 0.091 0.04

0.96
121 6.5 4.2 0.093 0.04

SE: Sensitivity, SP: Specificity, ACC: Accuracy, MCC: Matthews Corelation Coefficient,
ROC-AUC: Area Under Receiver Operating Characteristic Curve, SD: Standard Deviation

Allen, T.E.H. et al. (2020) Chem. Sci., 11; 7335.
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Amiodarone
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Predicted Probability Active: 80.1%

Allen, T.E.H. et al. (2020) Chem. Sci., 11; 7335.
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as probability distributions

w b

Gives predictions
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Train MAE Valid. MAE Test MAE Ext. Val. MAE
AVERAGE 0.4870 0.6143 0.6202 0.9163
SD 0.0359 0.0515 0.0535 0.1968

MAE: Mean Absolute Error, SD: Standard Deviation
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e Molecular initiating events are good targets for computational

toxicology modelling

e We have applied a number of modelling approaches to predict these

important interactions

e In binary classification, a combination of structural alerts, random
forests and neural networks give the highest statistical performance

and most confidence

e These models have been implemented at SEAC Unilever into their

NGRA safety evaluation procedure

e Machine learning can also be used for regression modelling, and
Bayesian learning offers opportunities to understand the uncertainty

in predictions
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