
 

Supplementary material 

 

Table 1a to 1c. Results for the ERβ dataset 

Table 2a to 2c. Results for the VEGFR2 dataset 

Table 3a to 3c. Results for the MCHR1 dataset 

Table 4a to 4c. Results for the Renin dataset 

Each table is organized in “Actives” (templates against the corresponding ChEMBL dataset) and “Inactives” (templates 

against the 500,000 compounds subset from the SCD database). Column “Total” lists the number of compounds 

retrieved by each individual method or method combination. Row “All per cpd” lists the number of unique compounds 

obtained from each individual template. 

 

Methods: 

Bioiso_DiscNGine Bioisosteric replacement followed by pharmacophore graphs search 

Bioiso_Genring 
Bioisosteric replacement followed by substructure search with generalized 
rings 

Bioiso_Murcko 

Bioisosteric replacement followed by substructure search using Bemis-Murcko 

scaffolds 

Bioiso_Sim_ECFC4 Bioisosteric replacement followed by similarity search with ECFC4 fingerprints 

Bioiso_Sim_FCFP6 Bioisosteric replacement followed by similarity search with FCFP6 fingerprints 

Bioiso_Sim_MACCS Bioisosteric replacement followed by similarity search with MDL MACCS keys 

Bioiso_Turbo_FCFP6 

Bioisosteric replacement followed by turbo similarity search using FCFP6 

fingerprints 

Bioiso_Turbo_MACCS 
Bioisosteric replacement followed by turbo similarity search using MDL MACCS 
keys 

BioisoRingmod_Sim_ECFC4 

Bioisosteric replacement followed by ring assembly modification and similarity 

search using ECFC4 fingerprints 

BioisoRingmod_Sim_FCFP6 

Bioisosteric replacement followed by ring assembly modification and similarity 

search using FCFP6 fingerprints 

BioisoRingmod_Sim_MACCS 
Bioisosteric replacement followed by ring assembly modification and similarity 
search using MDL MACCS fingerprints 

BioisoRingmod_Turbo_FCFP6 

Bioisosteric replacement followed by ring assembly modification and turbo 

similarity search using FCFP6 fingerprints 

BioisoRingmod_Turbo_MACCS 

Bioisosteric replacement followed by ring assembly modification and turbo 

similarity search using MDL MACCS keys 

DiscNGine Pharmacophore graphs search 

Genring Substructure search with generalized rings 

Murcko Substructure search using Bemis-Murcko scaffolds 

Ringmod_Sim_ECFC4 

Ring assembly modification followed by similarity search with ECFC4 

fingerprints 

Ringmod_Sim_FCFP6 
Ring assembly modification followed by similarity search with FCFP6 
fingerprints 

Ringmod_Sim_MACCS Ring assembly modification followed by similarity search with MDL MACCS keys 

Ringmod_Turbo_FCFP6 

Ring assembly modification followed by turbo similarity search with FCFP6 

fingerprints 

Ringmod_Turbo_MACCS 

Ring assembly modification followed by turbo similarity search with MDL 

MACCS keys 

Sim_ECFC4 Similarity search with ECFC4 fingerprints 

Sim_FCFP6 Similarity search with FCFP4 fingerprints 

Sim_MACCS Similarity search with MDL MACCS keys 

Turbo_FCFP6 Turbo similarity search with FCFP6 fingerprints 

Turbo_MACCS Turbo similarity search with MDL MACCS keys 

 

  



Table S1a . ERβ dataset, initial retrieval 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 9   1     5   1     16 9 123 12 552 231 952 16 979 312   3186 

Bioiso_Genring     1               1       18 254 197         469 

Bioiso_Murcko 12 5 1   3           21 72 18     949     6 2   1047 

Bioiso_Sim_ECFC4 3 1 1               5 1 59     1   2   143   206 

Bioiso_Sim_FCFP6 3   1       1       5 5       1 1   1 6   14 

Bioiso_Sim_MACCS 20   1       1       22 6 15     7   1 52 92   173 

Bioiso_Turbo_FCFP6 21           1 1     23 22 87   4 32 229 20 832 211   1437 

Bioiso_Turbo_MACCS 71 60 63 44 23 203 94 121 47   726 70 146 92 47 77 350 520 514 311   2127 

BioisoRingmod_Sim_ECFC4 7 1                 8 11 6           11 163   191 

BioisoRingmod_Sim_FCFP6 4                   4 5               2   7 

BioisoRingmod_Sim_MACCS 26   1               27 33 29           38 20   120 

BioisoRingmod_Turbo_FCFP6 21                   21 36 376 2         117 67   598 

BioisoRingmod_Turbo_MACCS 159 93 68         123 23   466 240 235 107         90 50   722 

DiscNGine 7 12 1             3 23 3 9 7 208 207 692 12 366 75 629 2208 

Genring   53                 53   65   37 169       22   293 

Murcko 12 5   3             20 67 18   949     6 2 1   1043 

Ringmod_Sim_ECFC4 7 2                 9 5 7                 12 

Ringmod_Sim_FCFP6 4                   4 5                   5 

Ringmod_Sim_MACCS 22 1 1               24 22 1                 23 

Ringmod_Turbo_FCFP6 21                   21 20 11 2               33 

Ringmod_Turbo_MACCS 105 62 30               197 67 15 40               122 

Sim_ECFC4 7 11 1             2 21 5 296     1   2 6 935 8 1253 

Sim_FCFP6 4   1       1       6 5 1   2 1 1   3 10 29 52 

Sim_MACCS 22 1 1       1     2 27 20 6     33   2 31 58 35 185 

Turbo_FCFP6 21           1       22 23 1   4 33 22 5 59 60 67 274 

Turbo_MACCS 30 33 33   14 13 32 26 17 10 208 58 39 80 26 112 40 169 70 127 78 799 

All 618 340 206 47 40 221 132 272 87 17 1980 810 1563 342 1847 2108 2484 755 3177 2667 846 16599 

All per Cpd 165 195 81 47 26 208 95 172 47 13 442 348 1326 238 1622 1755 1739 663 2453 1909 707 11512 

 

 



Table S1b. ERβ dataset, after unspecific query filtering. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 9   1     5   1     16 9 123 12 552 231 952 16 979 312   3186 

Bioiso_Genring     1               1       18             18 

Bioiso_Murcko 12 5 1               18 72 18           6 2   98 

Bioiso_Sim_ECFC4 3 1 1               5 1 59     1   2   143   206 

Bioiso_Sim_FCFP6 3   1       1       5 5       1 1   1 6   14 

Bioiso_Sim_MACCS 20   1       1       22 6 15     7   1 52 92   173 

Bioiso_Turbo_FCFP_6 21           1 1     23 22 87   4 32 229 20 832 211   1437 

Bioiso_Turbo_MACCS 71 60 63 44 23 203 94 121 47   726 70 146 92 47 77 350 520 514 311   2127 

BioisoRingmod_Sim_ECFC4 7 1                 8 12 6           11 168   197 

BioisoRingmod_Sim_FCFP6 4                   4 5               2   7 

BioisoRingmod_Sim_MACCS 26   1               27 33 29           38 20   120 

BioisoRingmod_Turbo_FCFP_6 21                   21 36 376 2         117 67   598 

BioisoRingmod_Turbo_MACCS 159 93 68         123 23   466 240 235 107         90 50   722 

DiscNGine 7 12 1             3 23 3 9 7 208 207 692 12 366 75 629 2208 

Genring                     0       37         22   59 

Murcko 12 5                 17 67 18         6 2 1   94 

Ringmod_Sim_ECFC4 7 3                 10 5 11                 16 

Ringmod_Sim_FCFP6 4                   4 5                   5 

Ringmod_Sim_MACCS 22 1 1               24 22 1                 23 

Ringmod_Turbo_FCFP_6 21                   21 20 11 2               33 

Ringmod_Turbo_MACCS 105 62 30               197 67 15 40               122 

Sim_ECFC4 7 11 1             2 21 5 317     1   2 6 973 9 1313 

Sim_FCFP6 4   1       1       6 5 1   2 1 1   3 10 29 52 

Sim_MACCS 22 1 1       1     2 27 20 6     33   2 31 58 35 185 

Turbo_FCFP_6 21           1       22 23 1   4 33 22 5 59 60 67 274 

Turbo_MACCS 30 33 33   14 13 32 26 17 10 208 58 39 80 26 112 40 169 70 127 78 799 

All 618 288 206 44 37 221 132 272 87 17 1922 811 1523 342 898 736 2287 755 3177 2710 847 14086 

All per Cpd 165 147 81 44 23 208 95 172 47 13 430 348 1295 238 673 396 1543 663 2453 1942 707 10150 

 

 



Table S1c. ERβ dataset, after data fusion. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 8   1     3         12 6   3 5 5 34 3 9 15   80 

Bioiso_Genring     1               1       18             18 

Bioiso_Murcko 12   1               13 16 2           6 2   26 

Bioiso_Sim_ECFC4 3 1 1               5 1 49     1   2   76   129 

Bioiso_Sim_FCFP6 3   1       1       5 5       1       6   12 

Bioiso_Sim_MACCS 20   1       1       22 6 15     7   1 52 73   154 

Bioiso_Turbo_FCFP_6 21           1 1     23 22 52   4 32 59 20 81 82   352 

Bioiso_Turbo_MACCS 71 55 61 44 23 145 83 95 47   624 70 62 75 47 55 51 52 79 82   573 

BioisoRingmod_Sim_ECFC4 7 1                 8 12 6           11 82   111 

BioisoRingmod_Sim_FCFP6 4                   4 5               2   7 

BioisoRingmod_Sim_MACCS 26   1               27 33 29           38 20   120 

BioisoRingmod_Turbo_FCFP_6 21                   21 36 61 2         65 67   231 

BioisoRingmod_Turbo_MACCS 154 80 68         111 23   436 79 62 68         65 50   324 

DiscNGine 7 12 1             3 23 3 9 7 54 55 75 12 55 62 73 405 

Genring                     0       37         22   59 

Murcko 12                   12 16 2         6 2 1   27 

Ringmod_Sim_ECFC4 7 3                 10 5 11                 16 

Ringmod_Sim_FCFP6 4                   4 5                   5 

Ringmod_Sim_MACCS 22 1 1               24 22 1                 23 

Ringmod_Turbo_FCFP_6 21                   21 20 11 2               33 

Ringmod_Turbo_MACCS 105 62 30               197 67 15 40               122 

Sim_ECFC4 7 7 1             2 17 5 51     1   2 6 100 9 174 

Sim_FCFP6 4   1       1       6 5 1   2 1 1   3 10 29 52 

Sim_MACCS 22 1 1       1     2 27 20 6     33   2 31 58 35 185 

Turbo_FCFP_6 21           1       22 23 1   4 33 22 5 59 60 63 270 

Turbo_MACCS 30 33 33   14 13 32 26 17 10 208 58 39 64 26 66 40 50 70 89 71 573 

All 612 256 204 44 37 161 121 233 87 17 1772 540 485 261 197 290 282 155 632 959 280 4081 

All per Cpd 162 135 80 44 23 148 84 151 47 13 322 205 393 182 184 191 239 140 423 537 164 2550 

 

 



Table S2a. VEGFR2 dataset, initial retrieval. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 51 19 50   9     5 13 1 148 539 521 20127 126       292 133 75 21813 

Bioiso_Genring 7 83                 90   324                 324 

Bioiso_Murcko 30   69       39 7 28 1 174     21825 25     1442     291 23583 

Bioiso_Sim_ECFC4 21   4   9     1 27 1 63     17           18   35 

Bioiso_Sim_FCFP6 29   4   35     1 15 1 85   2 25               27 

Bioiso_Sim_MACCS 26 5 7   18     4 17   77   8 796 1 2   6 1 3 2 819 

Bioiso_Turbo_FCFP6 45 34 122   67     10 46   324 191 45 2073 6 17   5 77 2860 54 5328 

Bioiso_Turbo_MACCS 94 68 186 87 156   294 63 256 268 1472 336 46 956 99 676   316 68 1133 506 4136 

BioisoRingmod_Sim_ECFC4 7       14       38   59     1           1274   1275 

BioisoRingmod_Sim_FCFP6         2       9   11     2               2 

BioisoRingmod_Sim_MACCS 27 4 6   45       15   97 27 2 69 21 169       415 9 712 

BioisoRingmod_Turbo_FCFP6 41   17   56       28   142 271 187 312 1 16       3713 13 4513 

BioisoRingmod_Turbo_MACCS 220 140 57 219 230       327 199 1392 612 190 107 242 1243       1360 293 4047 

DiscNGine 6 14 3   7 5   5 11 1 52 1 464 3097 16   22   279 43 15 3937 

Genring   19       111         130   40                 40 

Murcko 30   55     43 39 7 28 1 203     2737 25     1387     233 4382 

Ringmod_Sim_ECFC4         14 2     18 1 35           6     332   338 

Ringmod_Sim_FCFP6                 8   8                     0 

Ringmod_Sim_MACCS 28 2     41       9   80 4 1   12 9 8     33 9 76 

Ringmod_Turbo_FCFP6 39       56 18     28   141 14 5     1 10     496 7 533 

Ringmod_Turbo_MACCS 39 81   77 59 130     67 25 478 60 61   69 145 70     130 20 555 

Sim_ECFC4 24   28   26 5   1 21 1 106     22     15     489 1 527 

Sim_FCFP6 30   25   44 20   2 18 1 140     6             1 7 

Sim_MACCS 35 5 27   41 2   4 12 1 127 1 8 394 7 5 12   7   12 446 

Turbo_FCFP6 46 36 55   56 62   12 40   307 134   289 9 14   3 43 310 4 806 

Turbo_MACCS 45 53 53 75 56 85 84 76 68 89 684 102 70 192 80 338 76 68 132 147 78 1283 

All 920 563 768 458 1041 483 456 198 1147 591 6625 2292 1974 53047 739 2635 219 3227 899 12889 1623 79544 

All per Cpd 253 196 291 261 258 235 357 94 402 322 1550 1819 1246 42691 422 1544 196 1776 526 7882 1172 57334 

 

 



Table S2b. VEGFR2 dataset, after unspecific query filtering. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 51 19 50   9     5 13 1 148 539 521 20127 126       292 133 75 21813 

Bioiso_Genring 7                   7                     0 

Bioiso_Murcko 30             7 28   65       25             25 

Bioiso_Sim_ECFC4 21   4   9     1 27 1 63     17           18   35 

Bioiso_Sim_FCFP6 29   4   35     1 15 1 85   2 25               27 

Bioiso_Sim_MACCS 26 5 7   18     4 17   77   8 796 1 2   6 1 3 2 819 

Bioiso_Turbo_FCFP6 45 34 122   67     10 46   324 191 45 2073 6 17   5 77 2860 54 5328 

Bioiso_Turbo_MACCS 94 68 186 87 156   294 63 256 268 1472 336 46 956 99 676   316 68 1133 506 4136 

BioisoRingmod_Sim_ECFC4 7       14       38   59     1           1319   1320 

BioisoRingmod_Sim_FCFP6         2       9   11     2               2 

BioisoRingmod_Sim_MACCS 27 4 6   45       15   97 27 2 69 21 169       415 9 712 

BioisoRingmod_Turbo_FCFP6 41   17   56       28   142 271 187 312 1 16       3713 13 4513 

BioisoRingmod_Turbo_MACCS 220 140 57 219 230       327 199 1392 612 190 107 242 1243       1360 293 4047 

DiscNGine 6 14 3   7 5   5 11 1 52 1 464 3097 16   22   279 43 15 3937 

Genring   19                 19   40                 40 

Murcko 30         43   7 28   108       25             25 

Ringmod_Sim_ECFC4         14 2     18 1 35           6     348   354 

Ringmod_Sim_FCFP6                 8   8                     0 

Ringmod_Sim_MACCS 28 2     41       9   80 4 1   12 9 8     33 9 76 

Ringmod_Turbo_FCFP6 39       56 18     28   141 14 5     1 10     496 7 533 

Ringmod_Turbo_MACCS 39 81   77 59 130     67 25 478 60 61   69 145 70     130 20 555 

Sim_ECFC4 24   28   26 5   1 21 1 106     25     16     510 2 553 

Sim_FCFP6 30   25   44 20   2 18 1 140     6             1 7 

Sim_MACCS 35 5 27   41 2   4 12 1 127 1 8 394 7 5 12   7   12 446 

Turbo_FCFP6 46 36 55   56 62   12 40   307 134   289 9 14   3 43 310 4 806 

Turbo_MACCS 45 53 53 75 56 85 84 76 68 89 684 102 70 192 80 338 76 68 132 147 78 1283 

All 920 480 644 458 1041 372 378 198 1147 589 6227 2292 1650 28488 739 2635 220 398 899 12971 1100 51392 

All per Cpd 253 168 278 261 258 199 318 94 402 322 1470 1819 1001 22823 422 1544 197 363 526 7924 905 36514 

 

 



Table S2c. VEGFR2 dataset, after data fusion. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 47 13 29   9     4 13 1 116 275 16 772 2       8 3 11 1087 

Bioiso_Genring 7                   7                     0 

Bioiso_Murcko 30             7 28   65       13             13 

Bioiso_Sim_ECFC4 21   4   9     1 27 1 63     17           18   35 

Bioiso_Sim_FCFP6 29   4   35     1 15 1 85   1 16               17 

Bioiso_Sim_MACCS 26 5 7   18     4 17   77   8 334 1 2   6 1 3 2 357 

Bioiso_Turbo_FCFP6 44 34 105   67     10 34   294 63 45 274 6 17   5 52 362 53 877 

Bioiso_Turbo_MACCS 80 68 162 85 140   269 34 202 226 1266 86 46 329 98 199   130 38 250 116 1292 

BioisoRingmod_Sim_ECFC4 7       14       32   53     1           192   193 

BioisoRingmod_Sim_FCFP6         2       9   11                     0 

BioisoRingmod_Sim_MACCS 27 4 6   44       14   95 27 2 69 21 102       124 9 354 

BioisoRingmod_Turbo_FCFP6 41   17   56       28   142 83 57 85 1 16       423 13 678 

BioisoRingmod_Turbo_MACCS 206 136 57 208 198       268 172 1245 152 88 85 131 280       273 95 1104 

DiscNGine 6 14 3   7 5   5 11 1 52 1 61 146 16   22   57 43 15 361 

Genring   19                 19   40                 40 

Murcko 30         23   7 28   88       13             13 

Ringmod_Sim_ECFC4         14 2     18 1 35           6     126   132 

Ringmod_Sim_FCFP6                 8   8                     0 

Ringmod_Sim_MACCS 28 2     41       9   80 4 1   12 9 8     33 9 76 

Ringmod_Turbo_FCFP6 39       56 18     28   141 14 5     1 10     222 7 259 

Ringmod_Turbo_MACCS 39 81   77 59 84     63 25 428 60 61   69 131 25     110 20 476 

Sim_ECFC4 24   28   26 5   1 21 1 106     25     16     140 2 183 

Sim_FCFP6 30   25   44 20   2 18 1 140     5             1 6 

Sim_MACCS 35 5 27   41 2   4 12 1 127 1 8 221 7 5 12   7   12 273 

Turbo_FCFP6 45 36 54   56 62   12 40   305 59   109 9 14   3 43 181 4 422 

Turbo_MACCS 45 53 53 71 56 71 79 34 68 75 605 70 64 192 79 134 27 51 39 101 44 801 

All 886 470 581 441 992 292 348 126 1011 506 5653 895 503 2680 478 910 126 195 245 2604 413 9049 

All per Cpd 228 165 216 247 227 146 293 54 327 273 1093 742 352 1360 223 464 116 177 187 1213 323 4147 

 

 



Table S3a. MCHR1 dataset, initial retrieval. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 1 1 1 22 17   6 8 34 38 128 3   32 1886 312 139 4533 4710 3028 58 14701 

Bioiso_Genring   1   13         32   46             9       9 

Bioiso_Murcko       12 2       56   70       10 111   198 1     320 

Bioiso_Sim_ECFC4 1 13 7 7 21       10 33 92   5   3 14 55 19 1 11 25 133 

Bioiso_Sim_FCFP6 1 5 1 26 11       31 21 96         1 7 28 1     37 

Bioiso_Sim_MACCS 2 18 2 12 18   8   43 3 106 23 103 1     46 584 12 9 63 841 

Bioiso_Turbo_FCFP6   27 139 90 21       53 125 455 201 63 411 569 374 199 720 24 302 1834 4697 

Bioiso_Turbo_MACCS 148 130 101 80 131 95 200 60 66 173 1184 414 427 145 184 539 71 403 53 634 943 3813 

BioisoRingmod_Sim_ECFC4 2 24 46 3 23         88 186 1 110 8 25 275   1 3   1064 1487 

BioisoRingmod_Sim_FCFP6     2 2 12         32 48             12 1   1 14 

BioisoRingmod_Sim_MACCS 1 38 9 15 20   5     46 134 152 1618 783   89   353 25   2422 5442 

BioisoRingmod_Turbo_FCFP6 11 56 159 102 23         138 489 232 488 982 994 1512   122 717   4340 9387 

BioisoRingmod_Turbo_MACCS 189 204 164 119 199   52 117   216 1260 338 913 1013 371 797   69 162   1359 5022 

DiscNGine 1 1   8 13   1 8 1 15 48     10 516 66 59 1864 4664 779 25 7983 

Genring   1   2 5       29   37             5 1     6 

Murcko         2       56   58       1 72   107 1     181 

Ringmod_Sim_ECFC4 1 16 23   21         40 101   14 4   3     1   248 270 

Ringmod_Sim_FCFP6     2 1 10         20 33                     0 

Ringmod_Sim_MACCS 1 15 2 2 18         14 52 14 213 51         7   429 714 

Ringmod_Turbo_FCFP6   22 138 28 20         83 291 29 108 424 44 192     135   475 1407 

Ringmod_Turbo_MACCS 67 72 88 19 59     87   48 440 39 114 211 5 58     77   73 577 

Sim_ECFC4 2 30 34 9 21       26 38 160   26     5 29 75 1 135 159 430 

Sim_FCFP6 1 5 2 27 20       40 20 115         1 3 27 1     32 

Sim_MACCS 1 19 3 5 19   10   52 8 117 21 97 2     49 751 19 20 153 1112 

Turbo_FCFP6   29 135 62 21       52 83 382 37 13 167 96 60 136 129 1 60 573 1272 

Turbo_MACCS 114 88 98 52 86 92 88 96 57 92 863 156 347 112 16 46 113 344 81 139 266 1620 

All 544 815 1156 718 813 187 370 376 638 1374 6991 1660 4659 4356 4720 4527 906 10353 10699 5117 14510 61507 

All per Cpd 229 269 246 206 254 120 232 168 82 358 938 1216 2861 2648 3473 3550 576 6508 5682 4115 8543 37238 

 

 



Table S3b. MCHR1 dataset, after unspecific query filtering. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 1 1 1 22 17   6 8 34 38 128 3   32 1886 312 139 4533 4710 3028 58 14701 

Bioiso_Genring   1   13         32   46             9       9 

Bioiso_Murcko       12         56   68       10       1     11 

Bioiso_Sim_ECFC4 1 13 7 7 21       10 33 92   5   3 14 55 19 1 11 25 133 

Bioiso_Sim_FCFP6 1 5 1 26 11       31 21 96         1 7 28 1     37 

Bioiso_Sim_MACCS 2 18 2 12 18   8   43 3 106 23 103 1     46 584 12 9 63 841 

Bioiso_Turbo_FCFP6   27 139 90 21       53 125 455 201 63 411 569 374 199 720 24 302 1834 4697 

Bioiso_Turbo_MACCS 148 130 101 80 131 95 200 60 66 173 1184 414 427 145 184 539 71 403 53 634 943 3813 

BioisoRingmod_Sim_ECFC4 2 26 48 3 23         91 193 1 112 8 28 290   1 3   1089 1532 

BioisoRingmod_Sim_FCFP6     2 2 12         32 48             12 1   1 14 

BioisoRingmod_Sim_MACCS 1 38 9 15 20   5     46 134 152 1618 783   89   353 25   2422 5442 

BioisoRingmod_Turbo_FCFP6 11 56 159 102 23         138 489 232 488 982 994 1512   122 717   4340 9387 

BioisoRingmod_Turbo_MACCS 189 204 164 119 199   52 117   216 1260 338 913 1013 371 797   69 162   1359 5022 

DiscNGine 1 1   8 13   1 8 1 15 48     10 516 66 59 1864 4664 779 25 7983 

Genring   1   2 5       29   37             5 1     6 

Murcko         2       56   58       1 72     1     74 

Ringmod_Sim_ECFC4 1 16 23   21         41 102   15 5   3     1   258 282 

Ringmod_Sim_FCFP6     2 1 10         20 33                     0 

Ringmod_Sim_MACCS 1 15 2 2 18         14 52 14 213 51         7   429 714 

Ringmod_Turbo_FCFP6   22 138 28 20         83 291 29 108 424 44 192     135   475 1407 

Ringmod_Turbo_MACCS 67 72 88 19 59     87   48 440 39 114 211 5 58     77   73 577 

Sim_ECFC4 2 30 37 9 21       26 38 163   27     8 31 80 1 142 165 454 

Sim_FCFP6 1 5 2 27 20       40 20 115         1 3 27 1     32 

Sim_MACCS 1 19 3 5 19   10   52 8 117 21 97 2     49 751 19 20 153 1112 

Turbo_FCFP6   29 135 62 21       52 83 382 37 13 167 96 60 136 129 1 60 573 1272 

Turbo_MACCS 114 88 98 52 86 92 88 96 57 92 863 156 347 112 16 46 113 344 81 139 266 1620 

All 544 817 1161 718 811 187 370 376 638 1378 7000 1660 4663 4357 4723 4434 908 10053 10699 5124 14551 61172 

All per Cpd 229 269 246 206 254 120 232 168 82 358 938 1216 2862 2648 3476 3530 576 6377 5682 4120 8565 37130 

 

 



Table S3c. MCHR1 dataset, after data fusion. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 1 1 1 21 17   3 1 33 36 114     2 190 8 12 675 201 255 6 1349 

Bioiso_Genring   1   13         32   46             9       9 

Bioiso_Murcko       12         55   67               1     1 

Bioiso_Sim_ECFC4 1 13 7 7 21       10 33 92   5   3 14 55 19 1 10 25 132 

Bioiso_Sim_FCFP6 1 5 1 26 11       31 21 96         1 6 21 1     29 

Bioiso_Sim_MACCS 2 18 2 12 18   7   43 3 105 23 103 1     46 282 12 9 63 539 

Bioiso_Turbo_FCFP6   27 134 71 21       53 93 399 105 63 205 127 74 71 163 24 90 571 1493 

Bioiso_Turbo_MACCS 145 121 101 78 123 95 199 60 66 162 1150 168 211 102 61 137 69 211 53 67 460 1539 

BioisoRingmod_Sim_ECFC4 2 26 48 3 22         83 184 1 81 8 28 71   1 3   233 426 

BioisoRingmod_Sim_FCFP6     2 2 12         32 48             12       12 

BioisoRingmod_Sim_MACCS 1 37 9 15 20   5     38 125 81 308 117   59   244 25   560 1394 

BioisoRingmod_Turbo_FCFP6 10 50 144 74 22         105 405 94 135 261 206 196   109 150   883 2034 

BioisoRingmod_Turbo_MACCS 185 190 162 117 179   52 117   205 1207 150 325 204 84 157   69 136   543 1668 

DiscNGine 1 1   8 13   1 8 1 15 48     10 64 52 57 343 244 69 25 864 

Genring   1   2 5       29   37             5 1     6 

Murcko         2       55   57         5     1     6 

Ringmod_Sim_ECFC4 1 16 23   21         40 101   15 5   3     1   150 174 

Ringmod_Sim_FCFP6     2 1 10         20 33                     0 

Ringmod_Sim_MACCS 1 15 2 2 18         12 50 14 153 51         7   275 500 

Ringmod_Turbo_FCFP6   22 133 28 20         83 286 29 72 190 44 66     73   367 841 

Ringmod_Turbo_MACCS 67 72 88 19 59     87   48 440 39 114 107 5 58     77   73 473 

Sim_ECFC4 2 30 37 9 21       26 37 162   27     8 31 77 1 65 125 334 

Sim_FCFP6 1 5 2 27 20       40 20 115         1 3 27 1     32 

Sim_MACCS 1 19 3 5 19   10   52 8 117 21 97 2     49 294 19 20 153 655 

Turbo_FCFP6   29 134 60 21       52 78 374 37 13 155 55 60 70 112 1 60 380 943 

Turbo_MACCS 114 86 95 52 86 91 87 95 56 91 853 86 179 90 16 46 59 242 60 57 217 1052 

All 536 785 1130 664 781 186 364 368 634 1263 6711 848 1901 1510 883 1016 528 2915 1093 702 5109 16505 

All per Cpd 224 250 233 187 233 119 227 167 80 308 802 587 901 771 708 819 345 1373 665 620 2016 6883 

 

 



Table S4a. Renin dataset, initial retrieval. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 1 8 18 48 1 265 1 35 132 1 510 465     9 1   34 83 16   608 

Bioiso_Genring 18     24     1   7   50                     0 

Bioiso_Murcko 1 5 1331   1       12   1350     123815               123815 

Bioiso_Sim_ECFC4 1 12 10 43 1 38 1 11 95 2 214       9 47       20 3 79 

Bioiso_Sim_FCFP6 2 10 5 13 1 40 1 16 12 1 101         1           1 

Bioiso_Sim_MACCS 1 2 13 11 1 32 2 21 84   167 14   9   3 56 1 7 80   170 

Bioiso_Turbo_FCFP6 49 344 390 101   635 7 123 103 2 1754 235 4 221 709 593 143 662 64 440 626 3697 

Bioiso_Turbo_MACCS 130 238 573 49 281 228 301 293 146 536 2775 177 177 353 66 806 382 543 641 560 636 4341 

BioisoRingmod_Sim_ECFC4 14 12   85 2 24 1 7 83   228       2069 2443       1498   6010 

BioisoRingmod_Sim_FCFP6   10   26 1 10 1 25     73         2           2 

BioisoRingmod_Sim_MACCS 1 3   32 3 34 6 21 89   189 29 3   38 602 56   14 1915   2657 

BioisoRingmod_Turbo_FCFP6 48 394   116   259   82 98   997 21 1   1311 770 13 65   2135   4316 

BioisoRingmod_Turbo_MACCS 155 232   115 359 47 169 66 246   1389 142 201   238 1220 32 87 43 1249   3212 

DiscNGine 1 6 1 46 1 115 1 19 130   320 208           22   12   242 

Genring     24     1   6     31                     0 

Murcko 1 5 2 1 2 1 18 12     42                     0 

Ringmod_Sim_ECFC4   12   80 1       89   182       262 21       207   490 

Ringmod_Sim_FCFP6   11   25 1           37                     0 

Ringmod_Sim_MACCS   2   22 1       70   95         37       334   371 

Ringmod_Turbo_FCFP6   240   95         91   426       176 102       366   644 

Ringmod_Turbo_MACCS   53   46 65       92   256   29   40 120       136   325 

Sim_ECFC4 5 12 13 59 1 49 1 13 120 2 275       4 12       199 171 386 

Sim_FCFP6 1 13 4 17 1 49 1 21 15 1 123         2           2 

Sim_MACCS 1 3 12 22 1 52 12 28 114   245 10       4 84   24 226   348 

Turbo_FCFP6 50 99 58 100   308 10 112 98 2 837 227 7 20 237 98 64 140 15 179 32 1019 

Turbo_MACCS 113 102 88 83 105 93 157 127 91 96 1055 67 103 26 64 412 313 178 113 327 80 1683 

All 593 1828 2542 1259 830 2280 691 1038 2017 643 13721 1595 525 124444 5232 7296 1143 1732 1004 9899 1548 154418 

All per Cpd 194 607 1542 165 398 763 388 360 295 551 1987 1080 338 124174 3921 5173 886 1545 889 6927 1506 140268 

 

 



Table S4b. Renin dataset, after unspecific query filtering. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 1 8 18 48 1 265 1 35 132 1 510 465     9 1   34 83 16   608 

Bioiso_Genring 18     24     1   7   50                     0 

Bioiso_Murcko 1 5     1       12   19                     0 

Bioiso_Sim_ECFC4 1 12 10 43 1 38 1 11 95 2 214       9 47       20 3 79 

Bioiso_Sim_FCFP6 2 10 5 13 1 40 1 16 12 1 101         1           1 

Bioiso_Sim_MACCS 1 2 13 11 1 32 2 21 84   167 14   9   3 56 1 7 80   170 

Bioiso_Turbo_FCFP6 49 344 390 101   635 7 123 103 2 1754 235 4 221 709 593 143 662 64 440 626 3697 

Bioiso_Turbo_MACCS 130 238 573 49 281 228 301 293 146 536 2775 177 177 353 66 806 382 543 641 560 636 4341 

BioisoRingmod_Sim_ECFC4 16 12   85 2 24 1 7 87   234       2104 2487       1558   6149 

BioisoRingmod_Sim_FCFP6   10   26 1 10 1 25     73         2           2 

BioisoRingmod_Sim_MACCS 1 3   32 3 34 6 21 89   189 29 3   38 602 56   14 1915   2657 

BioisoRingmod_Turbo_FCFP6 48 394   116   259   82 98   997 21 1   1311 770 13 65   2135   4316 

BioisoRingmod_Turbo_MACCS 155 232   115 359 47 169 66 246   1389 142 201   238 1220 32 87 43 1249   3212 

DiscNGine 1 6 1 46 1 115 1 19 130   320 208           22   12   242 

Genring     24     1   6     31                     0 

Murcko 1 5 2 1 2 1 18 12     42                     0 

Ringmod_Sim_ECFC4   12   81 1       91   185       267 21       218   506 

Ringmod_Sim_FCFP6   11   25 1           37                     0 

Ringmod_Sim_MACCS   2   22 1       70   95         37       334   371 

Ringmod_Turbo_FCFP6   240   95         91   426       176 102       366   644 

Ringmod_Turbo_MACCS   53   46 65       92   256   29   40 120       136   325 

Sim_ECFC4 5 12 13 61 1 50 1 14 120 2 279       4 12       209 182 407 

Sim_FCFP6 1 13 4 17 1 49 1 21 15 1 123         2           2 

Sim_MACCS 1 3 12 22 1 52 12 28 114   245 10       4 84   24 226   348 

Turbo_FCFP6 50 99 58 100   308 10 112 98 2 837 227 7 20 237 98 64 140 15 179 32 1019 

Turbo_MACCS 113 102 88 83 105 93 157 127 91 96 1055 67 103 26 64 412 313 178 113 327 80 1683 

All 595 1828 1211 1262 830 2281 691 1039 2023 643 12403 1595 525 629 5272 7340 1143 1732 1004 9980 1559 30779 

All per Cpd 194 607 808 165 398 763 388 360 295 551 1840 1080 338 586 3956 5216 886 1545 889 6988 1517 22185 

 

 



Table S4c. Renin dataset, after data fusion. 

Template T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Total 

  Actives Inactives 

Bioiso_DiscNGine 1 8 16 48 1 238 1 34 131 1 479 19       1   2 1     23 

Bioiso_Genring 18     24     1   7   50                     0 

Bioiso_Murcko 1 5     1       12   19                     0 

Bioiso_Sim_ECFC4 1 12 10 43 1 38 1 11 95 2 214       9 47       20 3 79 

Bioiso_Sim_FCFP6 2 10 5 13 1 40 1 16 12 1 101         1           1 

Bioiso_Sim_MACCS 1 2 13 11 1 32 2 21 84   167 14   9   3 56 1 7 80   170 

Bioiso_Turbo_FCFP6 48 344 326 101   590 7 106 103 2 1627 55 4 39 239 130 46 91 34 114 78 830 

Bioiso_Turbo_MACCS 127 238 517 49 277 222 292 267 146 499 2634 62 85 75 66 205 173 106 127 211 101 1211 

BioisoRingmod_Sim_ECFC4 16 12   85 1 24 1 7 87   233       142 162       129   433 

BioisoRingmod_Sim_FCFP6   10   26 1 10 1 25     73         2           2 

BioisoRingmod_Sim_MACCS 1 3   32 2 34 6 21 85   184 29 3   38 119 56   14 335   594 

BioisoRingmod_Turbo_FCFP6 48 394   116   259   82 98   997 21 1   282 141 13 50   252   760 

BioisoRingmod_Turbo_MACCS 153 232   115 355 47 167 66 246   1381 63 91   83 231 32 65 43 316   924 

DiscNGine 1 6 1 46 1 115 1 19 130   320 60           22   12   94 

Genring     24     1   6     31                     0 

Murcko 1 5 2 1 2 1 18 12     42                     0 

Ringmod_Sim_ECFC4   12   81 1       91   185       58 21       84   163 

Ringmod_Sim_FCFP6   11   25 1           37                     0 

Ringmod_Sim_MACCS   2   22 1       70   95         37       150   187 

Ringmod_Turbo_FCFP6   240   95         91   426       158 102       112   372 

Ringmod_Turbo_MACCS   53   46 65       92   256   29   40 120       124   313 

Sim_ECFC4 5 12 13 61 1 50 1 14 120 2 279       4 12       82 153 251 

Sim_FCFP6 1 13 4 17 1 49 1 21 15 1 123         2           2 

Sim_MACCS 1 3 12 22 1 51 12 28 114   244 10       4 75   24 133   246 

Turbo_FCFP6 49 99 58 100   302 10 112 98 2 830 55 7 20 181 98 47 58 15 87 32 600 

Turbo_MACCS 112 102 88 83 101 93 155 122 91 91 1038 55 50 26 64 164 96 49 58 141 40 743 

All 587 1828 1089 1262 816 2196 678 990 2018 601 12065 443 270 169 1364 1602 594 444 323 2382 407 7998 

All per Cpd 190 607 727 165 386 715 383 328 290 522 1624 321 185 160 862 815 419 407 272 1284 393 4302 

 


