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1 Similarity matrix and t-SNE generation

A similarity matrix between all the Morgan fingerprints of the compounds in the
whole dataset was generated to assess their similarity. The similarity function
was the Tanimoto similarity index. A t-distributed Stochastic Neighbor Embed-
ding (t-SNE) was created from this matrix to reduce dimensionality and for
visualization.

2 AutoML results

Fig. 1 and 2 show the automatic machine learning model results. Fig. 1 shows
the features used during the optimization and the mF1 score on the validation
set for each trial. Morgan and layered fingerprints (FP) stood out as the best
features. Fig. 2 shows the models trained and the mF1 scores obtained by each
model on the validation set. The ridge classifiers stood out unequivocally.

Fig. 1. mF1 score on the validation set in each trial per type of features.
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Fig. 2. mF1 score on the validation set in each trial per model.
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3 Results per label

3.1 Label F1 scores - test dataset

Fig. 3 shows the F1 scores for each label and model.

Fig. 3. F1 scores for each label and model
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3.2 Label scores - clustered dataset

Fig. 4. F1 scores for each label and model
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Fig. 5. Precision scores for each label and model
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Fig. 6. Recall scores for each label and model
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3.3 Label scores - overlapping dataset

Fig. 7. F1 scores for each label and model
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Fig. 8. Precision scores for each label and model
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Fig. 9. Recall scores for each label and model

4 Statistical differences

In all the tables below, the asterisks are used to denote different levels of statis-
tical significance based on p-values estimated from a Wilcoxon Rank Test. Four
asterisks (****) indicate a p-value ≤ 0.0001, signaling a highly significant result.
Three asterisks (***) represent a p-value ≤ 0.001, denoting a very significant
result. Two asterisks (**) correspond to a p-value ≤ 0.01, marking a signifi-
cant result, while one asterisk (*) reflects a p-value ≤ 0.05, indicating marginal
significance.

4.1 Test dataset

Table 1. Significant differences between pipelines for F1 scores in test dataset

Pipeline 1 Pipeline 2 Differences (F1 score)
Layered FP + Ridge Classifier MGCNN (Eguchi et al. 2019) *
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) **

NPClassifierFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *
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Table 2. Significant differences between pipelines for precision scores in test dataset

Pipeline 1 Pipeline 2 Differences (Precision score)
Layered FP + Ridge Classifier NPClassifierFP + Ridge Classifier *
Layered FP + Ridge Classifier MHFP + Ridge Classifier *
Layered FP + Ridge Classifier MGCNN (Eguchi et al. 2019) **
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) **

MHFP + Ridge Classifier MGCNN (Eguchi et al. 2019) *
Morgan FP + Ridge Classifier MGCNN (Eguchi et al. 2019) **
Morgan FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *

Table 3. Significant differences between pipelines for recall scores in test dataset

Pipeline 1 Pipeline 2 Differences (Recall score)
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *

NPClassifierFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *
MHFP + Ridge Classifier MGCNN (Eguchi et al. 2019) *

MGCNN (Eguchi et al. 2019) Neural NPFP + MLPs (Classifier Chain) **

4.2 Alkaloids dataset

Table 4. Significant differences between pipelines for F1 scores in the alkaloids dataset

Pipeline 1 Pipeline 2 Differences (F1 score)
Layered FP + Ridge Classifier NPClassifierFP + Ridge Classifier *
Layered FP + Ridge Classifier MHFP + Ridge Classifier ****
Layered FP + Ridge Classifier Morgan FP + Ridge Classifier ****
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
Layered FP + Ridge Classifier MGCNN (Eguchi et al. 2019) ***

NPClassifierFP + Ridge Classifier MHFP + Ridge Classifier *
NPClassifierFP + Ridge Classifier Morgan FP + Ridge Classifier **
NPClassifierFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
NPClassifierFP + Ridge Classifier MGCNN (Eguchi et al. 2019) **

MHFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
Morgan FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****

Neural NPFP + MLPs (Classifier Chain) MGCNN (Eguchi et al. 2019) ****
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Table 5. Significant differences between pipelines for precision scores in the alkaloids
dataset

Pipeline 1 Pipeline 2 Differences (Precision score)
Layered FP + Ridge Classifier MHFP + Ridge Classifier **
Layered FP + Ridge Classifier Morgan FP + Ridge Classifier *
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
Layered FP + Ridge Classifier MGCNN (Eguchi et al. 2019) ****

NPClassifierFP + Ridge Classifier MHFP + Ridge Classifier ***
NPClassifierFP + Ridge Classifier Morgan FP + Ridge Classifier ***
NPClassifierFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
NPClassifierFP + Ridge Classifier MGCNN (Eguchi et al. 2019) ****

MHFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
MHFP + Ridge Classifier MGCNN (Eguchi et al. 2019) ***

Morgan FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
Morgan FP + Ridge Classifier MGCNN (Eguchi et al. 2019) ***

Table 6. Significant differences between pipelines for recall scores in the alkaloids
dataset

Pipeline 1 Pipeline 2 Differences (Recall score)
Layered FP + Ridge Classifier NPClassifierFP + Ridge Classifier **
Layered FP + Ridge Classifier MHFP + Ridge Classifier ***
Layered FP + Ridge Classifier Morgan FP + Ridge Classifier ***
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****

NPClassifierFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
MHFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
MHFP + Ridge Classifier MGCNN (Eguchi et al. 2019) **

Morgan FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) ****
Morgan FP + Ridge Classifier MGCNN (Eguchi et al. 2019) **

Neural NPFP + MLPs (Classifier Chain) MGCNN (Eguchi et al. 2019) ****

4.3 Clustered dataset

Table 7. Significant differences between pipelines for F1 scores in the clustered dataset

Pipeline 1 Pipeline 2 Differences (F1 score)
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) **

NPClassifierFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) **
MHFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) **

Morgan FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) **
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Table 8. Significant differences between pipelines for precision scores in the clustered
dataset

Pipeline 1 Pipeline 2 Differences (Precision score)
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *
Morgan FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *

Table 9. Significant differences between pipelines for recall scores in the clustered
dataset

Pipeline 1 Pipeline 2 Differences (Recall score)
Layered FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) **

NPClassifierFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *
MHFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *

Morgan FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) **

4.4 Overlap dataset

Table 10. Significant differences between pipelines for F1 scores in the overlapping
dataset

Pipeline 1 Pipeline 2 Differences (F1 score)
Neural NPFP + MLPs (Classifier Chain) MGCNN (Eguchi et al. 2019) **

Table 11. Significant differences between pipelines for Precision scores in the overlap-
ping dataset

Pipeline 1 Pipeline 2 Differences (Precision score)
MHFP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *

Morgan FP + Ridge Classifier Neural NPFP + MLPs (Classifier Chain) *

Table 12. Significant differences between pipelines for Recall scores in the overlapping
dataset

Pipeline 1 Pipeline 2 Differences (Recall score)
NPClassifierFP + Ridge Classifier MGCNN (Eguchi et al. 2019) **

MHFP + Ridge Classifier MGCNN (Eguchi et al. 2019) *
Neural NPFP + MLPs (Classifier Chain) MGCNN (Eguchi et al. 2019) **


