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Figure S1 Descriptors selected for sub-model No.2 of PaDEL consensus model

Figure S2 Descriptors selected for sub-model No.3 of PaDEL consensus model

Figure S3 Descriptors selected for sub-model No.4 of PaDEL consensus model

Figure S4 Descriptors selected for sub-model No.5 of PaDEL consensus model



Figure S5 Descriptors selected for sub-model No.6 of PaDEL consensus model

Figure S6 Descriptors selected for sub-model No.7 of PaDEL consensus model

Figure S7 Descriptors selected for sub-model No.8 of PaDEL consensus model

Figure S8 Descriptors selected for sub-model No.9 of PaDEL consensus model



Figure S9 Descriptors selected for sub-model No.10 of PaDEL consensus model

Figure S10 Descriptors selected for sub-model No.11 of PaDEL consensus model

Figure S11 Descriptors selected for sub-model No.12 of PaDEL consensus model

Figure S12 Descriptors selected for sub-model No.13 of PaDEL consensus model



Figure S13 Descriptors selected for sub-model No.14 of PaDEL consensus model

Figure S14 Descriptors selected for sub-model No.15 of PaDEL consensus model

Figure S15 Descriptors selected for sub-model No.16 of PaDEL consensus model

Figure S16 Descriptors selected for sub-model No.17 of PaDEL consensus model



Figure S17 Descriptors selected for sub-model No.18 of PaDEL consensus model

Figure S18 Descriptors selected for sub-model No.19 of PaDEL consensus model

Figure 19 Descriptors selected for sub-model No.20 of PaDEL consensus model

0.75 0.8 0.85 0.9 0.95 1
-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

21

22

65

584
593882

889

899

906

907

913

924

927

928

932

933
934

941

942

947

963

964

967

969

977
981 984

1013

1034

1073

1077

1265

1322

1346

1371

1571

1572

1771

149

226

239

247

249

250254

h*=0.95559

 1-Average Tanimoto similarity index

R
an

do
m

 re
al

 n
um

be
rs

 b
et

w
ee

n 
[-1

, 1
]

Figure S20 Application domain (AD) plot of the KRFP consensus model.
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Figure S21 Application domain (AD) plot of the SubFP consensus model.

Table S1. The parameters and performance of the 20 PubchemFP-Based classification model

Table S2. The parameters and performance of the 20 SubFP-Based classification model

No. Parameters
Performance

Training set 5-fold cross validation set Test set
C g ACC SE SP MCC ACC SE SP MCC ACC SE SP MCC

1 6.53E+07 24.0 96.8 97.9 95.1 93.2 70.7 73.2 66.3 38.8 76.5 79.2 71.9 50.5

2 1.36E+07 8.1 96.9 97.8 95.4 93.4 71.0 77.3 60.2 37.6 77.5 81.6 70.4 51.9
3 7.71E+07 5.0 97.0 98.0 95.3 93.6 72.1 81.5 56.2 38.8 77.8 84.0 67.3 52.0
4 2.42E+07 8.1 97.0 98.1 95.2 93.6 71.0 77.6 59.8 37.5 75.9 80.4 68.4 48.6
5 5.65E+07 7.3 96.9 98.0 95.1 93.4 72.6 78.6 62.5 41.2 75.9 81.0 67.3 48.4
6 6.06E+07 6.2 97.1 98.2 95.2 93.7 70.9 79.3 56.7 36.6 75.2 81.3 64.8 46.5
7 7.15E+07 10.4 97.1 97.8 96.0 93.8 71.3 76.7 62.0 38.5 76.5 80.1 70.4 50.1
8 8.23E+07 30.5 96.9 97.5 95.8 93.3 72.1 75.0 67.2 41.5 74.8 77.7 69.9 47.0
9 7.36E+07 5.7 96.8 97.8 95.1 93.1 72.7 80.6 59.3 40.6 76.9 83.4 65.8 49.9
10 6.37E+07 8.3 97.0 98.0 95.3 93.6 71.1 76.7 61.4 38.0 76.9 80.7 70.4 50.8
11 4.47E+07 99.9 96.9 97.9 95.1 93.3 71.0 72.7 68.0 39.8 74.8 77.7 69.9 47.0
12 5.32E+07 5.7 97.1 98.2 95.2 93.8 71.2 79.3 57.2 37.2 75.4 81.0 65.8 47.0
13 5.09E+07 6.2 96.9 98.0 95.1 93.4 72.6 79.8 60.3 40.6 77.1 83.4 66.3 50.4
14 5.49E+07 24.0 96.5 97.6 94.8 92.6 70.0 73.5 64.0 36.9 75.4 79.5 68.4 47.6
15 8.05E+07 30.5 96.9 97.8 95.3 93.3 70.9 73.5 66.6 39.2 75.0 78.6 68.9 47.0
16 5.37E+07 6.7 97.1 98.2 95.2 93.8 70.6 77.7 58.5 36.5 75.4 80.7 66.3 47.1
17 7.23E+07 88.2 96.9 98.0 94.9 93.3 70.0 73.3 64.5 37.1 76.1 78.3 72.4 50.0
18 2.28E+07 6.5 97.0 97.9 95.4 93.6 72.0 78.9 60.2 39.5 75.9 80.4 68.4 48.6
19 7.80E+07 77.0 96.6 97.6 95.1 92.8 69.9 72.3 65.8 37.3 75.6 78.6 70.4 48.4
20 9.64E+07 10.9 96.8 98.0 94.8 93.2 70.2 73.8 64.1 37.3 77.3 81.0 70.9 51.6

No. Parameters
Performance(%)

Training set 5-fold cross validation set Test set
C g ACC SE SP MCC ACC SE SP MCC ACC SE SP MCC

1 7.13E+07 17.0 91.6 94.6 86.6 81.9 67.9 72.0 60.9 32.4 71.2 74.1 66.3 39.7

2 1.88E+07 46.4 86.2 88.3 82.6 70.6 67.1 69.4 63.1 31.7 69.7 71.7 66.3 37.2



Table S3. The parameters and performance of the 20 KRFP-Based classification model

3 4.66E+07 11.8 87.3 91.8 79.6 72.5 66.4 72.3 56.3 28.4 72.9 78.0 64.3 42.2
4 7.30E+07 6.2 89.3 94.1 81.1 76.9 67.0 73.3 56.2 29.4 72.9 77.4 65.3 42.4
5 8.00E+06 8.7 90.4 93.6 85.0 79.3 70.4 75.0 62.5 37.2 72.2 78.3 61.7 40.2
6 4.36E+07 20.5 90.5 94.4 83.9 79.5 69.5 73.9 61.9 35.4 73.7 78.0 66.3 44.0
7 2.37E+07 16.6 89.6 93.1 83.6 77.5 66.1 71.1 57.5 28.2 74.8 77.1 70.9 47.2
8 3.98E+07 65.7 85.1 90.5 76.1 67.7 65.9 70.1 58.8 28.4 69.5 75.0 60.2 35.0
9 5.74E+07 4.9 89.8 92.8 84.8 78.0 66.6 72.2 57.2 29.1 73.1 78.3 64.3 42.5
10 9.00E+05 18.5 88.2 94.3 77.8 74.3 66.6 71.8 57.7 29.2 70.6 76.2 61.2 37.3
11 3.55E+07 56.0 87.2 91.1 80.5 72.3 67.6 71.4 61.1 32.0 69.9 72.6 65.3 37.2
12 7.86E+07 32.2 88.4 92.8 80.8 74.8 66.6 72.4 56.8 29.0 71.4 77.4 61.2 38.7
13 6.19E+07 41.6 87.4 90.8 81.5 72.7 66.2 70.1 59.4 29.0 70.8 72.9 67.3 39.4
14 5.84E+07 20.9 90.0 93.0 84.8 78.3 70.0 73.5 64.0 36.8 71.6 75.9 64.3 39.8
15 1.12E+08 8.7 90.4 93.6 85.0 79.3 70.4 75.0 62.5 37.2 72.2 78.3 61.7 40.2
16 1.02E+08 8.7 88.7 92.4 82.4 75.6 69.8 75.4 60.2 35.5 70.8 75.6 62.8 38.1
17 1.01E+08 8.7 90.4 93.6 85.0 79.3 70.9 75.4 63.1 38.1 72.3 78.0 62.8 40.8
18 3.34E+07 58.1 86.4 87.9 83.9 71.2 65.7 70.2 58.1 27.9 71.0 70.8 71.4 41.0
19 9.56E+07 86.8 83.8 89.6 73.7 64.7 65.5 70.7 56.6 26.9 68.9 75.6 57.7 33.3
20 5.55E+07 56.0 85.7 89.6 78.9 69.1 65.8 70.0 58.6 28.2 71.2 74.4 65.8 39.6

No. Parameters
Performance(%)

Training set 5-fold cross validation set Test set
C g ACC SE SP MCC ACC SE SP MCC ACC SE SP MCC

1 2.10E+06 5.0 96.2 97.8 93.5 91.8 71.8 78.1 61.0 39.2 75.8 81.3 66.3 47.9

2 1.57E+07 5.8 96.4 97.5 94.7 92.4 71.3 78.4 59.3 38.0 77.3 81.6 69.9 51.4
3 3.60E+06 5.2 96.9 98.2 94.5 93.3 70.8 77.9 58.6 36.8 78.0 81.9 71.4 53.1
4 3.38E+07 17.0 96.7 97.6 95.2 92.9 69.9 73.3 64.0 36.7 76.3 78.9 71.9 50.2
5 4.80E+06 16.6 96.6 97.8 94.7 92.8 70.7 73.5 65.9 38.7 74.4 76.8 70.4 46.4
6 3.64E+07 32.6 96.9 98.0 94.9 93.3 69.7 71.7 66.3 37.1 77.7 81.0 71.9 52.6
7 7.00E+06 30.5 96.8 97.9 94.9 93.2 68.7 72.5 62.3 34.2 75.2 77.1 71.9 48.2
8 2.20E+06 6.9 96.5 97.9 94.1 92.6 69.8 75.1 60.6 35.5 76.5 83.7 64.3 48.9
9 2.03E+07 15.4 96.8 97.9 94.8 93.1 70.9 74.1 65.4 38.9 75.0 76.5 72.4 48.0
10 2.20E+06 6.9 96.5 97.9 94.3 92.6 69.6 74.9 60.5 35.1 76.5 83.1 65.3 49.1
11 4.58E+07 7.1 96.6 98.0 94.3 92.8 71.0 76.5 61.6 38.0 75.8 81.9 65.3 47.7
12 1.06E+07 6.5 96.5 97.6 94.5 92.5 68.8 76.4 55.7 32.4 76.3 82.2 66.3 48.9
13 3.69E+07 6.3 96.1 97.5 93.8 91.6 68.9 76.7 55.8 32.8 76.9 82.8 66.8 50.1
14 9.60E+06 5.8 96.7 98.1 94.4 93.0 68.2 75.8 55.1 31.2 75.6 81.0 66.3 47.5
15 1.16E+07 7.1 96.6 98.0 94.1 92.7 70.9 76.6 61.2 37.7 76.5 82.8 65.8 49.2

16 2.00E+06 11.1 96.4 97.6 94.3 92.2 69.6 75.0 60.5 35.2 75.4 78.9 69.4 47.8
17 1.94E+07 4.6 96.9 97.9 95.3 93.4 70.3 79.8 54.2 35.0 77.7 83.4 67.9 51.8
18 7.10E+06 9.2 96.8 97.9 95.1 93.2 67.6 74.0 56.8 30.7 77.5 82.8 68.4 51.5
19 5.70E+06 7.4 96.7 97.9 94.8 93.0 68.7 76.5 55.4 32.2 75.6 80.4 67.3 47.7
20 1.13E+07 14.7 96.6 97.8 94.5 92.7 68.4 73.5 59.8 33.0 75.4 79.5 68.4 47.6



Table S4. The parameters and performance of the 20 E-stateFP-Based classification model

Table S5. Detailed information of privileged substructures responsible for DILI-positive compounds.

NO. Type Bit Nnegative Npositive FDP FDN FDN/FDP
1

SubFP

10 1 12 1.47 0.21 0.14
2 62 0 16 1.59 0 0.00
3 69 1 15 1.49 0.17 0.11
4 197 1 14 1.48 0.18 0.12
5

PubchemFP
329 1 10 1.44 0.25 0.17

6 648 1 11 1.46 0.23 0.16
7

KRPF

40 1 11 1.46 0.23 0.16
8 748 1 11 1.46 0.23 0.16
9 1575 1 12 1.47 0.21 0.14
10 1597 1 14 1.48 0.18 0.12
11 1756 0 10 1.59 0 0.00
12 1799* 0 14 1.59 0 0.00
13 3182* 2 22 1.46 0.23 0.16
14 3524 0 10 1.59 0 0.00
15 3953* 2 18 1.43 0.27 0.19
16 4232* 0 10 1.59 0 0.00
17 4252* 2 26 1.47 0.19 0.13

No. Parameters
Performance(%)

Training set 5-fold cross validation set Test set

5.11E+07 45.5 79.2 87.3 65.3 54.4 65.1 73.5 50.8 24.6 66.1 78.0 45.9 25.0

1 7.03E+07 45.5 80.0 86.8 68.4 56.4 64.9 73.6 50.1 23.9 66.9 77.1 49.5 27.4

2 2.27E+07 15.1 79.7 88.7 64.4 55.4 66.3 76.7 48.5 26.0 68.6 78.3 52.0 31.2
3 9.31E+07 34.0 82.3 88.2 72.2 61.4 61.6 67.3 51.9 18.9 67.8 74.1 57.1 31.2
4 6.76E+07 35.7 82.1 87.8 72.3 61.1 65.8 72.2 54.7 26.9 66.1 75.3 50.5 26.3
5 7.16E+07 15.6 82.3 88.8 71.3 61.5 63.3 72.0 48.5 20.7 67.8 75.3 55.1 30.6
6 5.52E+07 47.9 77.2 85.1 63.7 50.2 64.6 73.4 49.7 23.3 65.7 75.0 50.0 25.4
7 2.10E+06 14.1 82.4 87.3 73.9 61.8 63.2 67.5 55.9 23.0 69.9 78.6 55.1 34.4
8 7.56E+07 6.9 84.1 90.8 72.7 65.4 64.5 72.7 50.5 23.3 68.4 74.7 57.7 32.3
9 8.58E+07 6.9 83.5 91.2 70.2 63.9 64.9 74.1 49.0 23.5 68.0 76.5 53.6 30.5
10 9.26E+07 35.8 80.2 87.4 68.0 56.9 64.2 72.4 50.3 22.8 65.9 74.7 51.0 26.1
11 2.25E+07 9.8 76.9 82.5 67.4 50.1 62.3 69.8 49.5 19.3 64.6 73.8 49.0 23.1
12 3.85E+07 12.2 84.3 88.7 76.9 66.1 64.6 71.3 53.1 24.3 69.3 75.9 58.2 34.1
13 1.95E+07 15.1 81.3 88.5 68.9 59.0 65.0 73.8 49.9 24.1 66.1 74.7 51.5 26.6
14 2.94E+07 5.3 82.8 88.5 73.1 62.6 63.7 69.8 53.2 22.8 68.4 75.3 56.6 32.0
15 8.76E+07 38.7 78.3 82.8 70.7 53.5 64.0 71.2 51.9 23.0 66.1 73.5 53.6 27.2

16 8.76E+07 38.5 79.8 85.4 70.1 56.2 64.4 69.7 55.4 24.8 68.9 76.5 56.1 32.9
17 3.19E+07 8.7 79.0 88.0 63.6 53.8 65.6 75.0 49.7 25.1 65.9 75.9 49.0 25.5
18 4.49E+07 50.0 77.1 84.9 63.7 49.9 64.9 72.8 51.4 24.3 66.9 76.5 50.5 27.6
19 5.11E+07 45.5 79.2 87.3 65.3 54.4 65.1 73.5 50.8 24.6 66.1 78.0 45.9 25.0
20 5.11E+07 45.5 79.2 87.3 65.3 54.4 65.1 73.5 50.8 24.6 66.1 78.0 45.9 25.0



18 4387 0 11 1.59 0 0.00
19 4556 1 11 1.46 0.23 0.16
20 4651* 1 15 1.49 0.17 0.11
21 4689* 0 12 1.59 0 0
22 4692* 0 11 1.59 0 0
23 4708 1 11 1.46 0.23 0.16
24 4778* 1 13 1.47 0.19 0.13
25 4808* 0 11 1.59 0 0


