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Supplementary figure legends

Figure S1. Ligand prediction for target set 1.

For the MACCS and TGD fingerprints, recovery rates for SVM TLK and LC strategies
are shown for 11 alternative target kernels and selection sets of 100 database compounds.
Recovery rates are averaged over all 12 targets and 10 independent search trials per

target.

Figure S2. Ligand prediction for target set 2.

Search results for target set 2 are shown corresponding to Figure S1.

Figure S3. Target-dependent search performance (set 1).

For all targets of set 1, recovery rates are shown for simple SVM ranking and for the
SVM TLK search strategy in combination with the MEROPS kernel. Recovery rates are
compared for selection sets of 100 compounds averaged over 10 independent trials per

target.

Figure S4. Target-dependent search performance (set 2).

For all targets of set 2, recovery rates are shown for simple SVM ranking and for the
SVM TLK search strategy in combination with the MEROPS kernel. For simple SVM
ranking, ligands of all members of the orphanized target's subfamily were pooled and
used as the positive training class. Recovery rates are shown for a selection set of 100

compounds averaged over 10 independent trials per target.



Figure S5. Dependence of search performance on ligands of nearest neighbor
targets.

For all set 1 targets, search results are reported for the SVM TLK (MEROPS) search
strategy. Blue bars show recovery rates obtained by learning with all target set ligands,
whereas red bars show recovery rates obtained when the ligands of the nearest neighbor
are excluded from the training set. Recovery rates are shown for a selection set of 100

compounds averaged over 10 independent trials per target.



Table S1. Search results for ligand prediction using SVM LC (set 1).
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MACCS
ace2 3.5 3.9 3.0 35 4.8 3.5 2.2 1.7 0.4 4.4 1.3
cal2 7.3 5.2 7.1 7.5 8.0 71| 141 | 146 | 227 9.8 | 227
cas3 7.1 6.6 7.5 7.0 6.0 7.5 6.3 6.9 7.1 5.6 5.6
catD 288 | 28.2| 343 29.7| 466 | 299 | 365| 357 | 279| 379 | 275
catL 9.0 8.9 8.9 9.0 8.6 92| 119| 145| 118| 100 129
mgcp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
metap2 1.2 1.2 1.3 1.3 1.2 1.3 1.7 14 1.0 14 0.6
mmp2 26| 131 5.6 3.0 9.0 3.6 7.1 72| 27.7| 296 | 394
mmp8 46| 255 8.2 46| 127 46| 136| 11.8| 355 | 41.8| 446
ren 41| 183 7.9 45| 143 79| 123] 166| 294 | 176 29.9
thr 112 282 | 163| 121 | 114 | 164 | 284 | 214 | 298| 28.7| 29.8
try 156 | 371 | 215| 154 | 14.0] 227| 20.2| 296 | 439]| 41.0]| 437
average 79| 147 ] 101 81| 114 95| 129 | 135| 198] 190 215
TGD

ace2 152 | 165| 152 | 152 | 165| 157| 152| 109 | 10.9]| 135] 135
cal2 13.6 84| 127] 118| 100 123 17.7| 177)] 109 | 118 16.1
cas3 201 | 16.1| 205 20.0| 21.8| 195| 222 | 233 | 23.1| 222 | 21.0
catD 346 | 380| 392 | 345 | 426| 382 | 428 | 455| 443 | 414 | 440
catL 6.6 6.6 6.6 6.6 6.7 6.7 6.4 7.3 7.8 6.6 7.4
mgcp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
metap2 7.5 5.3 7.5 7.8 8.0 7.6 7.5 2.5 9.8 41 ] 107
mmp2 44| 235 7.1 49| 112 55 8.6 6.3| 391 ] 37.2| 53.0
mmp8 118 | 282 | 182 | 118 | 227 | 127| 16.4| 200 | 52.7| 54.6| 53.6
ren 21.8| 45.0| 318 238| 39.8| 296| 36.7| 405| 46.4| 457 | 459
thr 195| 249 | 214| 198 19.9| 21.7| 270| 259 | 27.7| 26.6| 28.0
try 194 | 352 | 256 | 208 | 223 | 252 | 248 | 354 | 448 | 415]| 452
average 145| 206 | 171 | 147| 185| 16.2| 188 | 196 | 265 | 254 | 28.2

Recovery rates (in %) for all targets in data set 1 are reported for selection sets of 100

compounds averaged over 10 independent trials per target.




Table S2.

Search Results for ligand prediction using SVM TLK (set 1).
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MACCS
ace2 5.7 5.2 4.4 3.9 5.2 3.5 0.0 0.9 0.4 4.4 1.3
cal2 2.3 5.7 6.6 2.3 5.2 25| 191 | 275| 26.1| 136 | 25.2
cas3 6.7 6.7 8.9 8.1 6.6 8.7 7.4 8.3 8.3 6.3 6.2
catD 212 | 222 | 346 | 275| 46.0| 31.7| 37.2| 395 | 245 | 243 | 248
catL 8.5 93| 11.0 8.6 8.6 88| 116 | 17.7| 10.8| 104 | 13.6
mgcp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
metap2 1.7 1.2 1.7 1.6 1.4 1.6 1.6 1.5 1.1 1.7 0.7
mmp2 33| 174 | 16.2 40| 154 87| 149 | 20.3| 342 | 39.6 | 41.9
mmp8 91| 309 | 282| 10.0| 209 | 173 | 236 | 27.3| 427 | 482 | 464
ren 3.0| 187 9.5 50| 141 97| 305| 122 | 26.0| 179 | 25.6
thr 175 29.2| 275 | 189 | 134 | 272 | 13.7| 275| 29.1| 294 | 28.9
try 196 | 379 | 304 | 204 | 144 | 348 | 283 | 352 | 417 | 385 | 417
average 8.2 154 | 14.9 92| 126 129 | 157 | 182 | 204 | 195| 214
TGD
ace2 10.4 16.5 11.3 10.9 14.8 13.0 0.4 7.8 6.1 10.9 10.4
cal2 9.3 6.6 9.3 6.4 7.7 6.1 116 | 12.7| 11.1| 10.7| 155
cas3 149 | 144 | 174 | 160 | 204 | 15.0| 19.0| 21.2| 215| 216| 20.8
catD 36.0| 38.2| 412 | 36.3| 425 | 399 | 437 | 429 | 434 | 405 | 423
catL 6.3 6.2 6.3 6.3 6.3 6.2 7.0 7.5 7.4 6.2 7.3
mgcp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
metap2 11.5 76| 114 | 11.2 9.7 11.7 51 27 104 55| 11.7
mmp?2 49| 33.0| 154 55| 16.8 87| 109| 186 | 496 | 57.3| 60.5
mmp8 100 | 373 | 264 | 127 | 282 | 155 | 22.7| 346 | 546 | 573 | 57.3
ren 175| 435| 338 | 229 | 396 | 306 | 43.0| 40.4| 447 | 435 | 44.2
thr 195 25.1| 227| 203 | 19.3| 235| 259 | 275| 282| 270 28.2
try 273 | 381| 329 | 275| 246 | 352 | 296 | 439 | 456 | 46.0| 464
average 140 | 222 | 19.0| 147 | 19.2| 171 | 182 | 21.7| 269 | 27.2| 287

Recovery rates (in %) for all targets in data set 1 are reported for selection sets of 100

compounds averaged over 10 independent trials per target.




Table S3. Search results for ligand prediction with SVM LC (set 2).
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call 457 | 485 | 512 | 486 | 493 | 50.0| 50.0| 50.7| 50.0| 52.0| 50.2
cal2 425 | 675 | 557| 480| 63.2| 525| 65.0| 657| 786 | 69.8| 74.3
casl 8.8 6.3| 10.0 94| 125| 11.3| 194 | 200| 21.3| 206 | 21.3
cas3 75| 16.3| 10.2 78| 143| 10.3| 103 | 17.8| 227 | 179 | 227
catB 400 | 36.7| 40.8| 408 | 40.8| 39.2| 33.3| 41.7| 350 | 383 | 29.2
catk 178 | 19.2| 183 | 180 | 19.3| 184 | 198 | 18.7| 180 | 189 | 18.1
catL 238 | 256 | 238| 236 | 263| 245| 218| 219| 23.0| 243 | 24.0
catS 132 23.0| 128 | 139 | 223| 157| 169 | 141 | 211| 194 | 226
faXa 2.6 8.2 4.5 2.9 7.2 4.6 4.6 6.2 | 10.2 96| 10.2
thr 70| 232 | 11.7 75| 142 | 11.7| 270| 13.8| 285| 26.1| 285
try 138 | 440 | 236 | 149 | 226 | 247 | 221 | 34.0| 485| 440 | 485
average 202 | 29.0| 239 | 214 | 265| 239 | 264 | 277| 324 | 310 318
TGD

call 224 | 31.2| 268 | 244 | 31.2| 259 | 281 | 28.1| 305| 30.2| 30.7
cal2 196 | 46.8| 209| 205| 500| 23.2| 264 | 21.8| 398 | 248 | 50.2
casl 194 219| 225| 206 | 306| 231| 269| 369 | 388 | 36.9| 38.8
cas3 190| 293 | 228| 196 | 271 | 223 | 249| 336 | 36.0| 329| 36.0
catB 342 | 375| 325| 333| 358| 333| 392 | 342| 358 | 36.7| 358
catkK 101} 123| 109 | 104 | 118| 104 | 116 126 | 138 | 126 | 122
catL 100| 11.0| 100| 10.0| 114 | 10.0 99| 106 | 11.2| 11.0| 107
catS 3.0 3.0 3.1 2.9 3.1 2.8 3.4 2.6 3.3 3.0 3.0
faXa 6.6 7.5 7.0 6.7 7.4 7.0 7.4 7.3 7.9 1.7 7.9
thr 28.2| 305| 298| 285| 299| 298| 319| 30.3| 31.3| 310 313
try 417 | 48.7| 46.0| 425| 455 | 46.2| 449 | 481 | 50.9| 50.0| 50.9
average 195| 254 | 21.1| 19.9| 258 | 21.3| 231 | 242 | 27.2| 252 | 28.0

Recovery rates (in %) for all targets in data set 2 are reported for selection sets of 100

compounds averaged over 10 independent trials per target.




Table S4. Search results for ligand prediction using SVM TLK (set 2).
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call 38.1| 495| 52.0| 500| 505| 51.7| 495| 532 | 522 | 532 | 510
cal2 327| 657 555| 441| 63.0| 509 | 527| 589 | 657| 630 67.1
casl 69| 100| 125| 106| 16.3| 156 194 | 200| 169 | 20.0| 18.8
cas3 6.6 | 195| 12.3 74| 156 | 124 91| 214 | 244 | 21.2| 24.0
catB 375 | 358| 40.0| 358 | 39.2| 342| 30.0| 39.2| 25.0| 29.2| 233
catk 137 185| 16.7| 163 | 194 | 161 | 178 | 173 | 166 | 173 | 17.7
catL 227 | 244 241 | 236 | 26.0| 259 | 232 | 243 | 240| 248 | 234
catS 118 241 | 110| 140| 236 | 176| 163 | 145 | 219| 213 | 239
faXa 3.6 9.7 1.7 4.7 8.4 7.9 8.2 9.2| 104 | 10.2| 105
thr 73| 259 | 19.9 88| 156 | 19.2| 247 | 21.0| 283 | 259 | 29.0
try 16.0| 443| 330| 196 | 23.8| 351 | 298| 419| 451 | 406 | 474
average 179 298| 259 | 214 | 274 | 260| 255| 29.2| 300| 29.7| 305
TGD

call 21.0| 30.7| 273 | 227| 310| 251 | 281 | 273| 31.2| 30.7| 29.8
cal2 143 | 443| 198 | 164 | 47.7| 20.7| 205| 209| 40.0| 26.1| 484
casl 16.3| 20.0| 194 | 163 | 294 | 213 | 244| 33.8| 319| 350 338
cas3 180 | 30.1| 244 | 19.0| 273 | 243| 227| 349 | 359| 335| 359
catB 350| 358| 342| 350| 333| 333| 375| 342| 29.2| 350 31.7
catkK 83| 11.8 9.9 88| 11.6 9.0 94| 108 | 115 11.3| 11.7
catL 9.3| 10.3 8.9 95| 10.8 9.5 9.7| 103 | 104 | 10.6 9.9
catS 3.9 3.7 3.8 3.7 3.7 3.4 3.6 3.2 3.6 3.4 3.7
faXa 7.4 7.7 7.6 7.3 7.6 1.7 7.8 1.7 8.1 7.9 7.9
thr 280| 304 | 300| 286 | 298| 298| 316| 304 | 31.1| 30.7| 31.2
try 474 | 509 | 508 | 479 | 472 | 506 | 509 | 530| 52.8| 509 | 528
average 190| 251 | 215| 195| 254 | 21.3| 224 | 242 | 260| 25.0| 27.0

Recovery rates (in %) for all targets in data set 2 are reported for selection sets of 100

compounds averaged over 10 independent trials per target.




Table S5. Search results for ligand prediction using simple SVM (set 2).

MACCS TGD
reference nearest neighbor all subfamily nearest neighbor all subfamily
targets target members target members
set size 100 1000 100 1000 100 1000 100 1000
call 46.8 62.2 | identical | identical 29.8 40.2 | identical | identical
cal2 61.8 76.8 | identical | identical 49.3 65.5 | identical | identical
casl 21.3 51.9 | identical | identical 36.9 69.4 | identical | identical
cas3 21.6 41.2 | identical | identical 36.0 54.2 | identical | identical
catB 10.0 39.2 13.3 63.3 13.3 35.8 21.7 49.2
catK 14.0 42.9 16.7 47.7 8.0 22.4 8.9 33.2
catL 14.5 36.4 22.2 64.3 7.0 26.3 9.5 26.6
catS 14.0 41.5 24.8 60.7 35 18.0 4.3 32.6
faXa 8.7 31.7 10.5 39.0 7.6 48.7 8.1 53.0
thr 9.6 33.3 28.1 71.6 23.6 70.9 31.2 82.0
try 12.5 29.1 447 67.6 34.0 72.3 51.9 87.7
average 21.3 44.2 28.3 58.8 22.6 47.6 26.1 54.0

Recovery rates (in %) are reported for all targets in data set 2 averaged over 10

independent trials per target. Searches are either carried out using only the ligands of the

nearest neighbor target as positive training class or using the pooled ligands of all

members of the orphanized target's subfamily as positive training class.




Table S6. Search results for ligand prediction using SVM TLK and LC in the

absence of nearest neighbor information.

MACCS TGD

strategy LC TLK LC TLK

set size 100 1000 100 1000 100 1000 100 1000
ace2 4.4 17.8 4.4 15.7 14.4 36.5 13.5 40.0
cal2 3.2 49.6 2.7 41.8 13.0 32.5 10.7 30.0
cas3 7.0 35.8 7.5 36.3 21.3 48.5 20.8 48.1
catD 15.9 54.3 20.6 60.8 28.6 65.5 27.5 64.2
catL 7.5 26.3 8.5 25.8 5.8 12.6 5.8 115
mgcp 0.0 1.1 0.0 1.1 0.0 0.0 0.0 0.0
metap?2 0.8 7.3 0.9 6.1 11.1 38.8 12.2 40.8
mmp?2 0.4 5.6 0.3 4.7 4.6 23.1 4.7 23.9
mmp8 0.0 6.4 0.0 6.4 5.5 24.6 6.4 23.6
ren 1.3 14.2 1.2 16.9 4.9 44.2 4.5 44.5
thr 4.5 29.7 4.1 29.2 14.5 43.3 13.8 41.1
try 5.0 25.4 4.6 24.4 9.8 44.8 10.8 49.2
average 4.2 22.8 4.6 22.4 11.1 34.5 10.9 34.7

Recovery rates (in %) are reported for all targets in data set 1 averaged over 10
independent search trials per target. For all orphan targets, the nearest neighbor target and
its ligands were excluded from training. All searches were carried out with the MEROPS

kernel.




Figure S1.

MACCS

ADEIWSEIGREN

[05]01e1 A19n029Y

10



Figure S2.

MACCS

T T T T ; ,
N O 1 O 1 O
MmO M N N A

ADEIRSEIGREN

[05]o104 K19n028Y

11



Figure S3.
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Figure S4.
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Figure S5.
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