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Table S1. Classification performances of the individual models (as labelled in 1) on the binding 
evaluation set. For each model, sensitivity (Sn) and specificity (Sp) of the active class, non-error-

rate (NER) and coverage (Cvg) are reported.   

ID Binding models Sn (%) Sp (%) NER (%) Cvg (%) 

1 ATSDR_IRFMN_1 33.7 97.5 65.6 97.9 

2 ATSDR_IRFMN_2 54.7 92.1 73.4 96.9 

3 ATSDR_IRFMN_3 70.1 81.6 75.9 99.8 

4 DTU 66.1 94.2 80.1 69.0 
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5 ECUST 27.5 96.8 62.2 96.5 

6 EPA_NCCT_1 40.8 94.9 67.8 99.4 

7 EPA_NCCT_2 70.7 81.6 76.2 98.4 

8 EPA_NCCT_3 34.0 98.9 66.5 80.5 

9 EPA_NRMRL_1 67.3 77.6 72.5 99.0 

10 EPA_NRMRL_2 53.9 87.8 70.9 99.7 

11 FDA_HHS 69.1 84.1 76.6 100 

12 IBMC_1 64.2 87.5 75.9 99.9 

13 IBMC_2 75.7 80.0 77.8 99.9 

14 IDEA 58.0 99.4 78.7 99.9 

15 INS_LA 60.6 89.3 74.9 100 

16 Jussieu 31.6 88.9 60.3 100 

17 LM 74.5 80.5 77.5 58.6 

18 MNegri 32.6 93.7 63.2 100 

19 NCATS_1 64.0 97.7 80.9 13.0 

20 NCATS_2 21.9 99.8 60.8 93.0 

21 NCSTATE 42.6 96.8 69.7 100 

22 SWETOX_1 72.5 81.8 77.2 91.9 

23 SWETOX_2 73.7 80.1 76.9 95.7 

24 TARTU_1 71.3 79.0 75.2 100 

25 TARTU_2 68.6 79.9 74.3 100 

26 TUM 29.4 98.1 63.8 100 

27 UFG 51.3 82.8 67.0 83.7 

28 UMEA 71.4 99.5 85.5 43.7 

29 UNC 71.9 77.5 74.7 96.4 

30 UNIBARI 33.0 93.9 63.4 67.8 
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31 UNIMIB_1 81.7 86.0 83.8 60.7 

32 UNIMIB_2 73.2 79.8 76.5 93.3 

33 UNISTRA 44.3 99.6 71.9 64.9 

34 VCCLAB 73.8 83.2 78.5 95.4 

 Mean 56.8 88.9 72.8 88.1 

 Min 21.9 77.5 60.3 13.0 

 Max 81.7 99.8 85.5 100 

 Median 64.1 88.3 74.8 97.4 
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Table S2 Classification performances of the individual models (as labelled in 1) on the agonism 
evaluation set. For each model, sensitivity (Sn) and specificity (Sp) of the active class, non-error-

rate (NER) and coverage (Cvg) are reported.      

ID Agonism 

models 

Sn (%) 
Sp (%) 

NER (%) 
Cvg (%) 

1 DTU 77.3 97.8 87.5 81.4 

2 EPA_NRMRL_1 79.5 76.4 77.9 97.0 

3 EPA_NRMRL_2 71.2 97.6 84.4 99.0 

4 FDA_HHS 76.2 95.5 85.8 100 

5 IBMC_1 74.4 94.9 84.6 99.8 

6 IBMC_2 78.7 81.2 79.9 99.9 

7 INS_LA 73.8 97.1 85.4 100 

8 Jussieu 32.9 96.3 64.6 100 

9 LM 81.3 96.3 88.8 59.7 

10 NCATS_1 85.9 98.3 92.1 12.3 

11 NCATS_2 51.8 99.9 75.8 97.3 

12 NCSTATE 67.7 99.4 83.5 100 

13 SWETOX_1 79.0 83.3 81.2 97.8 

14 SWETOX_2 77.8 85.3 81.6 96.6 

15 TARTU_1 75.6 92.0 83.8 100 

16 TARTU_2 77.4 89.4 83.4 100 

17 TUM 75.0 91.9 83.4 100 

18 UFG 83.7 82.2 82.9 84.5 

19 UMEA 81.3 97.9 89.6 79.7 

20 UNISTRA 71.4 99.9 85.6 80.3 

21 VCCLAB 74.4 98.0 86.2 95.2 

 Mean 73.6 92.9 83.2 89.5 
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 Min 32.9 76.4 64.6 12.3 

 Max 85.9 99.9 92.1 100 

 Median 76.2 96.3 83.8 97.8 
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Table S3 Classification performances of the individual models (as labelled in 1) on the 
antagonism evaluation set. For each model, sensitivity (Sn) and specificity (Sp) of the active 

class, non-error-rate (NER) and coverage (Cvg) are reported.   

ID Antagonism models Sn (%) Sp (%) NER (%) Cvg (%) 

1 DTU 53.6 93.4 73.5 67.8 

2 EPA_NCCT_1 35.1 94.6 64.9 98.3 

3 EPA_NCCT_2 68.1 79.3 73.7 97.4 

4 EPA_NRMRL_1 70.1 76.1 73.1 98.1 

5 EPA_NRMRL_2 57.4 84.7 71.0 99.0 

6 FDA_HHS 64.6 83.3 74.0 100 

7 IBMC_1 55.7 86.3 71.0 99.9 

8 IBMC_2 77.1 76.4 76.8 99.8 

9 INS_LA 56.1 87.3 71.7 100 

10 Jussieu 41.7 86.3 64.0 100 

11 LM 68.8 77.5 73.1 57.6 

12 NCATS 20.7 99.0 59.8 13.2 

13 NCSTATE 29.3 96.4 62.9 100 

14 SWETOX_1 71.6 78.9 75.3 99.3 

15 SWETOX_2 64.3 79.7 72.0 96.6 

16 TARTU_1 56.7 80.3 68.5 100 

17 TARTU_2 65.0 78.6 71.8 100 

18 TUM 43.9 88.1 66.0 100 

19 UFG 52.5 77.7 65.1 91.1 

20 UMEA 45.7 96.2 71.0 54.5 

21 UNISTRA 20.4 99.0 59.7 70.0 

22 VCCLAB 46.0 88.3 67.2 95.2 

 Mean 52.9 85.8 69.4 88.1 
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 Min 20.4 76.1 59.7 13.2 

 Max 77.1 99.0 76.8 100 

 Median 55.9 85.5 71.0 98.6 

  



 8 

Table S4 Summary of the molecules which were considered outside the applicability domain or 
misclassified by all the individual QSAR models. FPs and FNs stand for false positive and false 

negatives, respectively. Number of FN molecules with concentration of half maximal activity 
(AC50) above 20 µM (borderline compounds) and with at least a correspondent inactive 

neutralized form are listed. 

 

 FNs FPs 

Borderline 
compounds 

Differences between 
charged and neutralized 

forms 

others Total Total 

Binding 12 2 5 19 0 

Antagonism 14 1 10 25 12 

Agonism 3 6 16 25 3 

 
  



 9 

 

 

Figure S1. Plot of first and second multidimensional scaling dimensions for the agonism set; 
each point represents one chemical and it is colored on a grey scale representing the degree of 

misclassifications (A) of individual QSAR models and (B) of consensus strategies (the darker, 
the higher the number of misclassifications). The size of each point is proportional to the 

percentage of models (A) or consensus strategies (B) that provided a reliable prediction for the 
chemical. 
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Figure S2. Plot of first and second multidimensional scaling dimensions for the antagonism set; 

each point represents one chemical and it is colored on a grey scale representing the degree of 
misclassifications (A) of individual QSAR models and (B) of consensus strategies (the darker, 

the higher the number of misclassifications). The size of each point is proportional to the 
percentage of models (A) or consensus strategies (B) that provided a reliable prediction for the 
chemical. 
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