Supplementary Materials

Table S1. Comparison of Galaxy7TM with AutoDock Vina applied to input GPCR structures (Input-Vina) and to GPCR structures
refined by MPrelax (MPrelax-Vina), and AutoDock Vina with flexible sidechains (VinaFlex) in terms of docking accuracy on a
test set of 125 GPCR structure-ligand inputs when the best of ten predictions are considered.

Ligand RMSD (A) Contact ratio (%)
. Temp- Seq Model Input

Unllgrot PIDDB late . IDb buildin% structured (23:/' Input- r:I/IaF))(- Vinaé (;2:/' Input- r:IAaF))(- Vina

PDB ID? | (%) method GDT-HA 7M™ Vina Vina Flex 7M™ Vina Vina Flex
043614 4s0v 4buo 225 Galaxy 61.9 4.6 4.7 2.7 3.6 14.8 13.0 33.3 13.0
P07550 2rhl 4iaq 355 Galaxy 55.0 2.3 4.5 10.5 4.7 435 21.7 15 18.8
P07550 3ny8 4iaq 355 Galaxy 54.5 1.6 35 11.1 4.6 434 24.5 0.0 15.1
P07550 3sn6 4iaq 355 Galaxy 56.2 2.3 3.2 10.5 44 36.0 17.3 5.3 9.3
P07550 4lde 4diaq 35.5 Galaxy 55.4 2.3 2.7 10.5 51 31.1 22.2 2.2 11.1
P07550 3d4s diaq 35.5 Galaxy 54.4 2.6 4.1 111 5.7 37.7 18.8 44 15.9
P07700 3zpr 4gbr 59.9 Galaxy 80.6 0.8 34 75 4.1 49.1 18.2 1.8 18.2
P07700 4amj 4gbr 59.9 Galaxy 80.9 1.7 14 2.3 1.0 42.2 422 253 422
P07700 4bvn 4gbr 59.9 Galaxy 77.8 1.4 15 1.9 1.0 34.3 41.8 328 38.8
P07700 3zpq 4gbr 59.9 Galaxy 79.3 0.7 2.3 1.4 2.4 50.0 27.3 50.0 20.5
P07700 5a8e 4qgbr 59.9 Galaxy 76.2 0.9 2.1 3.4 3.1 57.0 26.6 215 22.8
PO7700 2y00 4gbr 59.9 Galaxy 79.0 2.3 33 3.6 3.0 339 20.3 339 18.6
P08172 4mgs 4ldi 28.0 Galaxy 58.8 4.1 5.4 5.9 6.5 12.7 4.2 9.9 7.0
P08172 3uon 4ldi 28.0 Galaxy 46.5 3.2 5.7 13.3 55 21.2 6.1 15 4.6
P08483 4ul5 3pds 34.0 Galaxy 60.3 7.2 9.4 12.3 6.3 5.8 2.3 1.2 115
P21453 3v2w 3rfm 26.6 Galaxy 54.4 5.7 7.1 55 5.8 17.7 4.8 8.1 12.9
P25116 3vw7 4phu 21.1 Galaxy 45.8 6.9 6.7 7.6 7.2 12.4 2.5 25 4.9
P28222 4iaq 2rhl 36.2 Galaxy 59.0 4.4 4.9 3.9 44 28.6 14.3 23.8 17.9
P28222 diar 2rhl 36.2 Galaxy 55.9 4.6 51 3.7 4.1 19.1 11.2 23.6 18.0
P29274 2ydo 3zev 19.5 Galaxy 36.6 5.8 4.2 4.1 33 9.5 6.4 4.8 6.4
P29274 2ydv 3zev 195 Galaxy 36.7 5.9 4.6 4.7 4.6 3.8 8.9 3.8 114
P29274 4ug2 3zev 19.5 Galaxy 375 8.6 79 6.6 9.3 5.4 3.6 6.3 2.7
P29274 3gak 3zev 19.5 Galaxy 36.9 10.0 9.3 8.5 10.2 11.9 4.5 6.7 3.7
P29274 3eml 3zev 19.5 Galaxy 48.6 75 9.3 5.7 8.6 6.7 2.7 6.7 4.0
P32300 4n6h 4ea3 59.2 Galaxy 64.0 3.9 4.4 5.7 44 22.6 11.3 4.8 145
P34998 4K5y 416r 335 Galaxy 45.7 174 18.7 19.1 18,5 0.0 1.7 0.0 1.7
P35367 3rze diaq 36.7 Galaxy 57.8 5.3 7.2 7.5 7.6 11.8 15.8 9.2 14.5
P35462 3pbl 2ycw 37.9 Galaxy 62.0 1.9 32 3.2 3.3 31.6 15.8 7.0 8.8
P41145 4djh 4s0v 27.7 Galaxy 51.1 6.3 4.8 7.4 6.4 114 16.5 25 19.0
P41146 4ea3 4dkl 58.9 Galaxy 72.8 4.3 24 3.2 4.2 17.9 16.1 7.1 7.1
P41146 5dhg 4dkl 58.9 Galaxy 72.7 3.2 4.4 3.2 35 20.6 17.8 15.1 13.7
P41146 5dhh 4dkl 58.9 Galaxy 71.8 2.0 25 2.8 29 18.2 10.9 9.1 9.1
P41594 4009 4daj 9.2 Galaxy 23.8 8.8 6.4 8.5 6.7 1.2 1.2 3.7 25
P41594 5cgd 4daj 9.2 Galaxy 23.8 7.7 7.2 7.4 7.8 3.2 6.5 3.2 5.4
P41595 4ib4 4diaq 311 Galaxy 54.1 1.8 1.3 3.1 1.4 36.2 33.0 23.4 245
P42866 5c1im 4ea3 59.2 Galaxy 47.2 1.1 2.0 1.6 2.2 54.6 455 21.2 24.2
P51681 4mbs 4rwd 25.8 Galaxy 524 51 51 5.2 4.1 13.3 4.0 8.0 6.7
P61073 3odu 4mbs 324 Galaxy 54.1 3.3 4.2 3.4 51 23.3 14.0 14.0 11.6
Q13255 4or2 4daj 9.4 Galaxy 224 5.7 59 7.1 51 4.9 1.6 3.3 1.6
Q99835 4jkv 2hpy 115 Galaxy 275 12.3 7.7 14.1 12.5 2.2 3.2 0.0 0.0
Q99835 4gim 2hpy 115 Galaxy 27.7 8.0 8.9 12.9 9.8 3.7 2.5 0.0 25
Q99835 409r 2hpy 115 Galaxy 285 15.7 10.8 14.7 13.3 2.6 10.3 51 10.3
Q99835 4qin 2hpy 115 Galaxy 27.8 8.1 14.2 17.9 15.2 5.4 1.1 2.2 1.1
Q99835 4ndw 2hpy 115 Galaxy 27.9 6.1 4.9 7.1 54 11.3 10.0 5.0 6.3
Q9H244 4pxz 4n6h 22.2 Galaxy 38.9 6.4 6.5 4.5 5.8 7.0 3.5 2.6 3.5
Q9H244 4ntj 4n6h 222 Galaxy 379 7.3 8.6 75 8.4 6.9 35 35 9.2
043614 4s0v 4buo 22.5 | Modeller 60.9 0.7 4.0 5.2 3.4 40.7 22.2 5.6 24.1
P07550 2rhl diaq 35.5 | Modeller 55.2 31 6.7 35 25 24.6 8.7 36.2 20.3
P07550 3ny8 diaq 35.5 | Modeller 54.1 1.4 2.8 2.6 1.4 50.9 20.8 26.4 60.4
P07550 3sn6 4diagq 35.5 | Modeller 57.2 6.6 1.9 3.0 1.8 8.0 28.0 253 21.3
P07550 4lde 4diagq 35.5 | Modeller 56.9 6.4 15 2.6 1.6 11.1 322 27.8 27.8
P07550 3d4s 4diagq 35.5 | Modeller 54.3 1.9 35 31 2.0 33.3 11.6 24.6 26.1
PO7700 3zpr 4gbr 59.9 Modeller 80.8 1.0 1.0 0.9 31 52.7 38.2 43.6 9.1
P07700 4amj 4gbr 59.9 Modeller 80.7 2.4 11 2.2 15 21.7 50.6 39.8 41.0
P07700 4bvn 4gbr 59.9 Modeller 75.9 0.8 15 1.6 11 58.2 44.8 328 34.3
P07700 3zpq 4gbr 59.9 Modeller 79.5 11 13 1.3 1.7 52.3 25.0 31.8 29.6
P07700 5a8e 4gbr 59.9 Modeller 75.6 13 13 2.7 2.8 44.3 44.3 24.1 15.2
P07700 2y00 4gbr 59.9 Modeller 79.4 1.7 1.7 4.0 35 39.0 22.0 20.3 13.6
P08172 4mgs 4ldi 28.0 | Modeller 58.4 4.1 5.2 4.8 4.6 12.7 5.6 29.6 7.0
P08172 3uon 4ldi 28.0 | Modeller 46.1 4.1 10.1 4.2 51 9.1 15 16.7 16.7
P08483 4ulb 3pds 34.0 | Modeller 60.3 5.6 5.7 11.9 8.1 16.1 12.6 0.0 8.1
P21453 3v2w 3rfm 26.6 | Modeller 53.3 7.0 44 49 5.9 8.1 9.7 14.5 8.1




P25116 3vw7 4phu 211 Modeller 45.8 8.9 6.7 9.2 7.9 8.6 111 4.9 111
p28222 4diaq 2rhl 36.2 | Modeller 57.1 4.4 3.3 8.3 4.4 25.0 17.9 4.8 13.1
p28222 4diar 2rhl 36.2 | Modeller 54.4 5.0 3.2 5.3 3.8 12.4 16.9 14.6 20.2
P29274 2ydo 3zev 19.5 Modeller 37.6 6.0 3.6 3.7 3.7 111 4.8 111 4.8
P29274 2ydv 3zev 195 Modeller 37.3 5.8 4.4 4.6 4.3 51 51 3.8 3.8
P29274 4ug2 3zev 195 Modeller 37.9 8.6 8.2 8.3 7.3 5.4 6.3 5.4 8.0
P29274 3gak 3zev 195 Modeller 37.7 8.3 8.3 7.7 8.5 6.7 0.1 0.0 0.1
P29274 3eml 3zev 195 Modeller 49.0 8.0 6.3 8.1 7.6 13 4.0 8.0 2.7
P32300 4n6h 4eal 59.2 Modeller 64.9 44 44 4.3 4.4 145 21.0 6.5 11.3
P34998 4k5y 416r 335 Modeller 46.0 16.6 19.0 174 185 3.3 0.0 1.7 0.0
P35367 3rze diaq 36.7 Modeller 58.8 2.9 5.8 5.3 4.3 171 13.2 145 15.8
P35462 3pbl 2ycw 37.9 Modeller 59.9 21 3.2 7.1 3.2 28.1 8.8 5.3 8.8
P41145 4djh 4s0v 21.7 Modeller 51.6 7.0 6.1 6.1 4.3 241 20.3 10.1 304
P41146 4ea3 4dkl 58.9 Modeller 74.2 4.8 3.3 4.2 2.8 16.1 7.1 125 14.3
P41146 5dhg 4dkl 58.9 Modeller 73.8 2.6 35 55 25 26.0 11.0 4.1 16.4
P41146 5dhh 4dkl 58.9 Modeller 73.8 24 2.7 51 2.6 29.1 18.2 55 12.7
P41594 4009 4daj 9.2 Modeller 23.2 8.4 7.6 8.7 4.9 25 3.7 12 6.2
P41594 5cqd 4daj 9.2 Modeller 233 9.5 74 8.7 8.2 11 75 3.2 11.8
P41595 4ib4 diaq 311 Modeller 52.2 1.6 15 24 14 44.7 30.9 19.2 26.6
P42866 5¢im 4ea3 59.2 Modeller 46.9 1.3 1.9 4.1 1.0 30.3 57.6 121 57.6
P51681 4mbs 4rwd 25.8 Modeller 52.2 5.3 5.7 4.0 5.0 16.0 5.3 13.3 8.0
P61073 3odu 4mbs 324 Modeller 54.4 4.5 4.0 6.7 3.6 11.6 7.0 14.0 27.9
Q13255 4or2 4daj 9.4 Modeller 21.0 6.5 4.1 5.6 3.8 3.3 1.6 49 1.6
Q99835 4jkv 2hpy 115 | Modeller 28.1 13.0 13.2 133 133 0.0 5.4 0.0 3.2
Q99835 4qim 2hpy 115 Modeller 275 12.8 8.6 9.6 124 1.2 25 3.7 3.7
Q99835 409r 2hpy 115 | Modeller 28.6 16.1 16.1 3.9 15.6 0.0 0.0 7.7 5.1
Q99835 4qin 2hpy 115 Modeller 28.6 17.2 174 15.8 13.7 0.0 0.0 0.0 2.2
Q99835 4ndw 2hpy 11.5 | Modeller 28.3 8.1 7.7 7.2 6.0 12,5 5.0 3.8 13.8
Q9H244 4pxz 4n6h 22.2 | Modeller 38.4 52 7.0 7.0 5.3 8.8 2.6 1.8 0.9
Q9H244 4ntj 4n6h 22.2 | Modeller 37.8 6.4 8.9 10.7 9.0 5.8 2.3 0.0 1.2
043614 4s0v 4buo - I-TSSR 64.1 2.6 4.5 4.8 4.8 22.2 16.7 9.3 18.5
P07550 2rhl 4iaq - I-TSSR 95.0 0.7 1.0 2.1 0.8 68.1 53.6 275 56.5
P0O7550 3ny8 diaq - I-TSSR 86.4 1.6 24 3.0 2.3 434 34.0 17.0 28.3
P0O7550 3sn6 diaq - I-TSSR 54.4 18 15 2.8 16 46.7 38.7 9.3 34.7
P07550 4lde 4iaq - I-TSSR 60.5 1.4 15 2.7 1.6 48.9 35.6 10.0 28.9
P07550 3d4s diaq - I-TSSR 88.9 1.0 1.2 2.6 0.7 58.0 53.6 174 55.1
P08172 4mags 41dl - I-TSSR 56.9 4.5 10.5 54 25 141 2.8 2.8 12.7
P08172 3uon 41dl - I-TSSR 91.5 2.5 111 2.3 0.8 21.2 15 15.2 68.2
P21453 3v2w 3rfm - I-TSSR 92.3 31 5.9 5.7 2.7 25.0 7.4 10.3 36.8
P25116 3vw7 4phu - I-TSSR 97.4 10.7 11.9 8.5 10.1 6.2 25 12 22.2
p28222 diaq 2rhl - I-TSSR 90.1 4.3 4.3 2.7 3.7 17.9 17.9 26.2 333
p28222 diar 2rhl - I-TSSR 94.8 4.2 4.2 24 3.6 18.0 14.6 18.0 32.6
P29274 2ydo 3zev - I-TSSR 56.9 31 3.7 24 0.0 27.0 31.8 36.5 0.0
P29274 2ydv 3zev - I-TSSR 56.5 34 4.9 2.0 3.0 22.8 17.7 31.7 38.0
P29274 4ug2 3zev - I-TSSR 59.9 4.2 2.7 3.7 3.0 134 28.6 15.2 30.4
P29274 3gak 3zev - I-TSSR 59.0 31 4.0 25 6.1 27.6 18.7 39.6 14.2
P29274 3eml 3zev - I-TSSR 81.1 3.9 3.0 25 2.0 333 16.0 30.7 36.0
P35367 3rze 4diaq - I-TSSR 98.5 2.9 2.6 0.8 3.0 211 27.6 39.5 184
P35462 3pbl 2ycw - I-TSSR 97.8 8.1 10.8 9.7 3.8 5.3 3.5 1.8 211
P41145 4djh 4s0v - I-TSSR 91.6 6.1 5.1 3.7 5.3 24.4 16.7 115 141
P41146 4ea3 4dkl - I-TSSR 88.4 5.8 5.9 5.9 4.3 7.1 5.4 3.6 3.6
P41146 5dhg 4dkl - I-TSSR 86.9 3.7 5.4 55 4.9 8.2 41 8.2 55
P41146 5dhh 4dkl - I-TSSR 85.6 3.2 51 6.7 51 12.7 9.1 10.9 7.3
P41595 4ib4 diaq - I-TSSR 89.5 1.7 1.6 2.7 11 28.7 33.0 149 39.4
P51681 4mbs 4rwd - I-TSSR 97.5 54 2.6 6.5 24 20.0 28.0 6.7 17.3
P61073 3odu 4mbs - I-TSSR 91.3 7.5 8.7 6.8 8.6 6.7 4.4 17.8 20.0
Q99835 4jkv 2hpy - I-TSSR 90.2 5.8 15 8.6 2.6 18.9 53.3 17.8 344
Q99835 4qim 2hpy - I-TSSR 85.7 8.4 5.3 5.7 6.4 175 20.0 18.8 225
Q99835 409r 2hpy - I-TSSR 81.9 105 8.4 10.5 7.0 0.0 51 12.8 154
Q99835 4qin 2hpy - I-TSSR 84.4 9.6 8.0 9.8 8.0 5.4 6.5 7.5 5.4
Q99835 4ndw 2hpy - I-TSSR 94.8 1.7 6.7 6.1 3.8 3.9 3.9 6.4 20.5
Q9H244 4pxz 4n6h - I-TSSR 87.6 1.3 25 14 2.2 56.1 29.0 54.4 35.1
Q9H244 4ntj 4n6h - I-TSSR 69.1 6.2 6.6 6.9 6.8 8.1 8.1 17.2 18.4

Mean - - 33.0 - 59.7 5.2 5.4 6.1 51 20.4 155 13.0 16.8
Median - - 31.8 - 56.9 4.5 4.6 5.3 4.3 16.1 11.2 9.1 13.8

*PDB ID of the template GPCR used for model building with GalaxyTBM and MODELLER



®Sequence identity of the input GPCR and the selected template

“Model building method used for each input structure; ‘Galaxy’ for GalaxyTBM (1), ‘Modeller’ for MODELLER (2), and ‘I-
TSSR’ for GPCR-I-TASSER (3).

dGDT-HA of the input GPCR structure

*AutoDock Vina (4) applied to input GPCR structures with manually assigned flexible sidechains. Among the predicted binding
pocket residues, sidechains placed inside the grid box were selected as flexible sidechains with restraints on the sum of the

number of side chain torsion angles < 32.



Table S2. Comparison of Galaxy7TM with GalaxyRefine and MPrelax in terms of improvement in receptor structure quality for
full structure on a test set of 125 GPCR structure—ligand inputs when the best of ten predictions are considered.

AGDT-HA® AGDC-SC' -ACa-RMSD?
Temp- Seq Model Input Gal- Gal- Gal-
Uniprot | PDB late o Str Gal- Gal- Gal-
ID building axy MP axy MP axy MP
ID D PDB (%)° | method® CDT- | &y pet relax | &Y Ref- relax | XY Ref- relax
ID? ° HAY | 7TM  on 7™ 7™
ine ine ine
043614 | 4sOv 4buo 22.5 Galaxy 61.88 124 098 213 | 1405 1182 1451 | 005 004 002
PO7550 | 2rhi diag 355 Galaxy 54.96 151 196 346 | 1177 1047 1300 | 006 005  -0.03
PO7550 | 3ny8 diag 355 Galaxy 545 099 153 108 | 1216 1207 1131 | 007 006  -0.06
PO7550 | 3sn6 diag 355 Galaxy 56.22 129 110 -2.83 | 1261 11.87 824 | 005 005 003
PO7550 | 4lde diag 355 Galaxy 55.37 234 224 089 | 1219 1128 859 | 005 006 002
PO7550 | 3dds 4iag 355 Galaxy 54.41 153 144 179 | 1251 1171 1159 | 006 005  -0.06
PO7700 | 3zpr 4gbr 59.9 Galaxy 80.55 135 045 -152 | 1257 814 1018 | -001 002 02
PO7700 | 4amj 4gbr 59.9 Galaxy 80.85 044 027 -302 | 1248 970 1018 | 000 -001 0.16
PO7700 | 4bvn 4gbr 59.9 Galaxy 77.78 121 061 -426 | 1146 788  7.95 | 005 003 003
PO7700 | 3zpq 4gbr 59.9 Galaxy 79.26 088 035 -1.87 | 1250 952 1134 | 000 -001 017
PO7700 | 5aSe 4gbr 59.9 Galaxy 76.24 150 168 -248 | 1114 655 785 | 003 001 031
PO7700 | 2y00 4gbr 59.9 Galaxy 78.99 195 080 -1.33 | 1068 7.88 883 | -001 -001 016
P08172 | 4mgs 41dl 28.0 Galaxy 58.76 153 162 478 | 827 768 1242 | 005 006 013
P08172 | 3uon 41dl 28.0 Galaxy 46.49 108 108 009 | 48 344 482 | 004 006 018
P08483 | 4ul5 3pds 34.0 Galaxy 60.26 177 252 -214 | 968 898 944 | 007 002 -0.05
P21453 | 3v2w 3rfm 26.6 Galaxy 54.44 193 174 29 | 1176 973 961 | 003 004 015
P25116 | 3vw7 4phu 21.1 Galaxy 45.82 145 146 500 | 944 1077 1128 | 003 003 035
P28222 | 4iaq 2rhl 36.2 Galaxy 59 211 192 220 | 101 788 785 | 005 005 003
P28222 | diar 2rhl 36.2 Galaxy 55.85 179 188 358 | 945 666 831 | 001 002 005
P29274 | 2ydo 3zev 195 Galaxy 36.62 141 141 176 | 817 795 724 | 002 003 002
P29274 | 2ydv 3zev 195 Galaxy 36.67 096 096 149 | 866 810 647 | 002 003 006
P29274 | 4ug2 3zev 195 Galaxy 37.46 105 087 105 | 837 798 638 | 004 003 002
P29274 | 3qak 3zev 195 Galaxy 36.88 115 124 300 | 973 834 687 | 005 003 005
P29274 | 3eml 3zev 195 Galaxy 486 219 219 026 | 822 919 928 | 002 003  -0.02
P32300 | 4néh 4ea3 59.2 Galaxy 64.04 060 034 -145 | 963 469 731 | 006 005 0.9
P34998 | 4K5y 416r 335 Galaxy 4565 141 131 -1.73 | 709 629 617 | 007 003 008
P35367 | 3rze diag 36.7 Galaxy 57.84 158 074 056 | 924 49 633 | 003 002 -0.07
P35462 | 3pbl 2ycw 37.9 Galaxy 61.95 221 128 165 | 934 566 814 | 002 002 012
P41145 | 4djh 450V 27.7 Galaxy 51.05 209 191 139 | 145 1011 1375 | 004 003 007
P41146 | 4ea3 4dkl 58.9 Galaxy 72.84 144 126 000 | 820 529 864 | 007 006 004
P41146 | S5dhg 4dk 58.9 Galaxy 72.69 142 097 -054 | 788 560 842 | 006 006  0.04
P41146 | S5dhh 4dkl 58.9 Galaxy 71.77 215 198 090 | 910 568 851 | 006 006 0.5
P41594 | 4009 4daj 9.2 Galaxy 23.81 108 097 260 | 140 179 248 | 009 011 021
P41594 | 5cgd 4daj 9.2 Galaxy 23.83 117 139 213 | 118 208 348 | 010 01 021
PA1595 | 4ib4 diag 311 Galaxy 5406 | -009 000 -343 | 843 639 468 | 004 004 0.1
P42866 | 5cim 4ea3 59.2 Galaxy 472 118 091 118 | 563 411 608 | 004 002 -0.28
P51681 | 4mbs 4rwd 25.8 Galaxy 52.35 105 122 445 | 1161 801 1265 | 005 001 019
P61073 | 3odu 4mbs 324 Galaxy 54.1 115 144 201 | 769 673 571 | 007 009 012
Q13255 | 4or2 4daj 9.4 Galaxy 22.36 091 091 203 | 235 062 095 | 005 004 028
Q99835 | 4jkv 2hpy 115 Galaxy 27.52 1.63 09 098 | 22 257 31 | 008 005 012
Q99835 | 4qim 2hpy 115 Galaxy 27.7 150 111 063 | 255 298 298 | 005 004 006
Q99835 | 409r 2hpy 115 Galaxy 28.46 116 075 025 | 076 173 117 | 007 006 005
Q99835 | 4qin 2hpy 115 Galaxy 27.75 129 105 032 | 143 204 205 | 007 006 01
Q99835 | 4ndw 2hpy 115 Galaxy 27.85 098 082 114 | 296 262 334 | 007 005 005
Q9H244 | 4pxz 4n6h 22.2 Galaxy 38.88 133 124 062 | 626 557 410 | 008 007 018
Q9H244 | 4ntj 4n6h 22.2 Galaxy 37.92 149 139 111 | 724 570 410 | 003 004 -0.12
043614 | 4sOv 4buo 225 | Modeller 60.91 248 106 168 | 912 542 907 | 005 003 -0.02
PO7550 | 2rhi diag 355 |  Modeller 55.23 133 08 16 | 598 676 7.3 | 004 003 013
PO7550 | 3ny8 diag 355 |  Modeller 54.14 144 135 081 | 671 746 553 | 004 004 01
PO7550 | 3sn6 diag 355 |  Modeller 57.23 193 083 -339 | 957 794 518 | 004 004 014
PO7550 | 4lde diag 355 |  Modeller 56.9 224 206 -188 | 865 626 571 | 003 004 019
PO7550 | 3dds diag 355 |  Modeller 54.32 153 144 279 | 849 808 691 | 004 004 01
PO7700 | 3zpr 4gbr 59.9 Modeller 80.82 099 090 -448 | 433 327 404 | 001 -001 -0.14
PO7700 | 4amj 4gbr 59.9 Modeller 80.67 027 071 567 | 536 436 400 | -0001 000 -0.1
PO7700 | 4bvn 4gbr 59.9 Modeller 75.87 13 182 564 | 535 496 474 | 002 002 002
PO7700 | 3zpqg 4gbr 59.9 Modeller 79.52 116 151  -417 | 443 370 446 | -001 000 -0.08
PO7700 | 5a8e 4gbr 59.9 Modeller 75.62 159 150 -556 | 483 392 369 | 001 001 -0.05
PO7700 | 2y00 4gbr 59.9 Modeller 79.43 098 107  -47 | 454 323 434 | -001 000  -0.09
P08172 | 4mgs 41dl 280 |  Modeller 58.39 154 136 397 | 748 522 982 | 004 005 -0.09
P08172 | 3uon 41dl 280 |  Modeller 46.13 045 090 18 | 321 215 617 | 005 007 024
P08483 | 4ul5 3pds 340 |  Modeller 60.26 261 168 382 | 776 409 147 | 004 002 -004
P21453 | 3v2w 3rfm 26.6 Modeller 53.28 116 135 145 | 746 637 702 | 005 003 027
P25116 | 3vw7 4phu 21.1 Modeller 45.82 154 200 209 | 343 195 187 | 000 -001 008
P28222 | diaq 2rh1 36.2 Modeller 57.09 201 143 057 | 62 581 487 | 006 005 003
P28222 | diar 2rh1 36.2 Modeller 54.43 198 113 114 | 619 543 486 | 002 001 003
P29274 | 2ydo 3zev 195 |  Modeller 37.59 035 061 739 | 757 624 1081 | 000 001  0.23
P29274 | 2ydv 3zev 195 |  Modeller 37.28 044 018 732 | 722 677 1051 | 002 001 025
P29274 | 4ug2 3zev 195 |  Modeller 37.89 114 115 72 | 715 535 121 | 001 001 022
P29274 | 3qak 3zev 195 |  Modeller 37.67 071 080 855 | 664 573 114 | 002 001 022




P29274 3eml 3zev 19.5 Modeller 49.04 1.22 131 3.93 7.00 7.57 10.47 0.01 0.01 0.14
P32300 4n6h 4ea3 59.2 Modeller 64.9 1.02 -0.26 -2.4 7.23 2.04 4.52 0.05 0.02 -0.35
P34998 4Kk5y 4l6r 335 Modeller 45.95 1.22 0.71 -1.42 6.04 2.70 4.04 0.03 0.06 0.15
P35367 3rze 4iaq 36.7 Modeller 58.77 0.93 0.65 -1.49 6.71 4.32 6.1 0.05 0.05 -0.04
P35462 3phl 2ycw 37.9 Modeller 59.93 211 1.29 3.03 7.14 3.46 7.31 0.02 0.03 -0.01
P41145 4djh 4s0v 27.7 Modeller 51.57 1.92 1.48 -0.44 8.57 3.29 5.82 0.05 0.05 0.11
P41146 4ea3 4dkl 58.9 Modeller 74.19 243 2.25 -2.7 7.44 3.91 6.03 0.04 0.05 0.04
P41146 5dhg 4dkl 58.9 Modeller 73.84 1.96 1.87 -3.46 6.41 2.16 4.69 0.04 0.04 0.01
P41146 5dhh 4dkl 58.9 Modeller 73.84 2.24 2.14 -3.05 7.99 3.34 5.25 0.04 0.06 0.02
P41594 4009 4daj 9.2 Modeller 23.16 1.19 0.97 141 2.49 2.25 2.65 0.06 0.05 0.31
P41594 5cgd 4daj 9.2 Modeller 23.3 1.06 0.85 1.27 2.49 2.28 294 0.04 0.02 0.33
P41595 4ib4 4iaq 31.1 Modeller 52.17 1.08 1.53 0.00 8.67 6.92 7.26 0.03 0.01 0.28
P42866 5cim 4ea3 59.2 Modeller 46.93 1.27 0.99 -0.36 517 2.60 3.57 0.02 0.00 0.19
P51681 4mbs 4rwd 25.8 Modeller 52.18 1.04 0.34 5.75 10.33 7.13 13.04 0.04 0.05 0.25
P61073 3odu 4mbs 324 Modeller 54.39 0.95 0.57 0.67 5.61 521 5.08 0.05 0.05 0.05
Q13255 4or2 4daj 9.4 Modeller 21.04 0.71 0.4 0.6 2.32 2.09 112 0.03 0.01 0.58
Q99835 4jkv 2hpy 11.5 Modeller 28.09 131 1.39 0.09 2.98 2,61 3.36 0.04 0.02 0.30
Q99835 4qim 2hpy 115 Modeller 27.46 1.27 1.35 0.48 2.34 2.08 2.05 0.04 0.01 0.37
Q99835 409r 2hpy 115 Modeller 28.55 14 1.07 -0.42 2.82 2.3 2.66 0.05 0.01 0.46
Q99835 4qin 2hpy 115 Modeller 28.64 0.97 0.97 -0.24 1.66 1.62 2.23 0.04 0.03 0.47
Q99835 4nd4w 2hpy 11.5 Modeller 28.26 1.55 1.38 0.16 2.42 1.32 2.07 0.03 0.02 0.42
Q9H244 4pxz 4n6h 22.2 Modeller 38.43 1.52 1.52 -0.18 4.05 294 211 0.07 0.04 0.52
Q9H244 4ntj 4n6h 22.2 Modeller 37.83 2.13 1.86 2.78 5.19 3.24 3.46 0.08 0.07 0.26
043614 4s0v 4buo - I-TSSR 64.06 0.26 1.24 0.44 7.19 7.64 7.92 0.03 0.05 -0.13
P07550 2rhl 4iaq - I-TSSR 95.02 -1.55 -2.24  -19.33 1.33 -889  -8.33 -0.02 -0.02  -0.03
P07550 3ny8 4iaq - I-TSSR 86.41 -1.04 -2.00 -15.5 1.65 -7.84  -6.59 -0.02 -0.02 0.02
P07550 3sn6 4iaq - I-TSSR 54.44 0.35 0.26 -5.4 0.20 -442  -3.00 -0.04 -0.05 0.02
P07550 4lde 4iaq - I-TSSR 60.53 0.00 0.00 -5.44 -0.02 -4.09  -1.44 -0.02 -0.03 0.1
P07550 3d4s 4iaq - I-TSSR 88.94 -0.70 -0.70 -17.34 2.22 -5.9 -5.96 -0.01 -0.02  -0.01
P08172 4mas 4ldl - I-TSSR 56.86 1.44 1.26 -3.52 2.86 -0.27  -1.47 0.06 0.04 -0.28
P08172 3uon 41dl - I-TSSR 91.48 -1.25 -1.25  -20.53 4.20 091 -2.93 0.02 0.01 0.07
P21453 3v2w 3rfm - I-TSSR 92.31 -2.91 -1.76  -14.31 2.51 -0.76  -2.05 0.00 0.01 -0.32
P25116 3vw7 4phu - I-TSSR 97.41 -1.79 -2.05 -14.02 131 10.04 6.98 0.01 0.01 -0.03
p28222 4iaq 2rhl - I-TSSR 90.07 -1.74 -2.26  -1254 | -0.79 -586  -6.36 -0.06 -0.04  -0.63
p28222 4iar 2rhl - I-TSSR 94.76 -2.76 -257  -13.14 0.67 -6.11  -5.69 -0.07 -0.06  -0.38
p29274 2ydo 3zev - I-TSSR 56.9 0.76 0.17 0.42 5.38 5.76 5.53 0.02 0.02 -0.23
P29274 2ydv 3zev - I-TSSR 56.54 0.33 0.00 -0.50 4.95 6.22 5.44 0.02 0.00 -0.16
P29274 4ug2 3zev - I-TSSR 59.93 -0.08 0.09 -0.09 5.19 6.62 4.94 0.02 0.01 0.04
P29274 3qak 3zev - I-TSSR 59.03 0.45 0.09 -2.19 7.46 8.26 7.39 0.01 -0.01  -0.19
p29274 3eml 3zev - I-TSSR 81.14 -2.08 -1.21 -9.26 10.2 10.31 4.62 -0.02 -0.02 -0.3
P35367 3rze 4iaq - I-TSSR 98.51 -4.48 -3.64 -1484 | -0.12 -5.88  -3.03 -0.14 -0.13  -0.54
P35462 3phl 2ycw - I-TSSR 97.78 -2.03 -147  -22.13 3.94 -4.42 11}2 -0.14 -0.13  -1.19
P41145 4djh 4s0v - I-TSSR 91.61 -2.36 -1.49 -9.7 8.47 0.03 24 -0.06 -0.05 -0.18
P41146 4ea3 4dkl - I-TSSR 88.4 -1.44 -1.53 -5.94 4.06 -1.27 297 -0.05 -0.04  -0.17
P41146 5dhg 4dkl - I-TSSR 86.92 -0.8 -0.62 -6.58 4.64 -0.06 2.01 -0.04 -0.03  -0.15
P41146 5dhh 4dkl - I-TSSR 85.55 0.53 0.27 -5.58 5.43 -0.62 1.59 -0.02 -0.01  -0.17
P41595 4ib4 4iaq - I-TSSR 89.53 -0.18 -1.06 -8.98 1337  10.72 9.04 -0.01 -0.02 -0.2
P51681 4mbs 4rwd - I-TSSR 97.48 -3.56 -2.95 -13.71 1.46 -268  -4.39 -0.14 -0.11 -0.50
P61073 3odu 4mbs - I-TSSR 91.27 -4.58 -441  -26.61 6.35 254 -6.70 -0.04 -0.04  -3.08
Q99835 4jkv 2hpy - I-TSSR 90.24 -1.22 -1.06 -10.81 | -4.68 -880 -7.23 -0.03 -0.03  -0.23
Q99835 4qim 2hpy - I-TSSR 85.69 -0.48 -0.48 -3.94 -3.10 -6.54 -4.6 -0.01 -0.02 -0.14
Q99835 409r 2hpy - I-TSSR 81.9 -0.42 -0.92 -1.24 -6.83 -8.94  -6.61 -0.03 -0.03  -0.10
Q99835 4qin 2hpy - I-TSSR 84.41 0.00 -0.33 -9.00 -6.50 -9.72  -6.47 -0.01 -0.02  -0.09
Q99835 4ndw 2hpy - I-TSSR 94.79 -1.63 -1.71 -9.37 -6.20 -7.18  -6.96 -0.01 -0.03  -0.50
Q9H244 4pxz 4n6h - I-TSSR 87.63 -2.54 -1.75 -1.72 4.20 4.55 1.39 -0.06 -0.03  -0.19
Q9H244 4ntj 4n6h - I-TSSR 69.12 -1.02 -1.20 -5.51 2.02 1.22 0.49 0.00 -0.01  -0.15
Mean - - 33.0 - 59.7 071 059 -221)| 6.04 391 450 | 0.02 0.02 0.00
Median - - 31.8 - 56.9 116 097 -024 | 641 469 494 | 003 0.02 0.04

*PDB ID of the template GPCR used for model building with GalaxyTBM and MODELLER

®Sequence identity of the input GPCR and the selected template

‘Model building method used for each input structure; ‘Galaxy’ for GalaxyTBM (1), ‘Modeller’ for MODELLER (2), and ‘I-
TSSR’ for GPCR-I-TASSER (3).



YGDT-HA of the input GPCR structure
“9The results were evaluated by applying the LGA method as used in CASP (5,6)

"Results of applying GalaxyRefine (7,8). The number of conformations generated was 120 for each target and the 10 lowest
refinement energy structures were selected for evaluation.

'Results of applying MPrelax (9). The number of conformations generated was 120 for each target and the 10 lowest score
structures were selected for evaluation. In addition to the given Rosetta protocol to run MPrelax, atom-pair constraints with weight
1.0 were applied to prevent drift-away from the input structure.



Table S3. Comparison of Galaxy7TM with GalaxyRefine and MPrelax in terms of improvement in receptor structure quality for
binding pocket residues on a test set of 125 GPCR structure—ligand inputs when the best of ten predictions are considered.

AGDT-HA® AGDC-SC' -ACa-RMSD?
Tem- | oo Input Gal Gal Gal
Uniprot | PDB | plate g | Model str Gal- Gal- Gal-
ID building axy MP axy MP axy MP
ID ID | PDB (%)° | method® CDT- | &y pet relax | 2 Ref-  relax | XY Ref-  relax
ID? 0 HAY | 7TM T, ™ ™
ine ine ine
043614 | 4sov | 4dbuo | 225 | Galaxy 711 3.95 3.95 921 | 1868 1555 2364 | 005 0.20 0.28
PO7550 | 2rhl | 4iag 355 | Galaxy 80.9 147 147 148 | 1379 342 1818 | 024 0.20 0.39
PO7550 | 3ny8 | 4iag 355 | Galaxy 76.9 1.92 1.92 385 | 1525 378 1581 | 0.9 0.01 0.45
PO7550 | 3sn6 | diag 355 | Galaxy 735 5.88 4.41 7.35 7.92 2.86 9.09 006  -010 055
PO7550 | 4lde | 4iag 355 | Galaxy 76.4 1.39 2.77 4.16 899  -011 717 0.14 0.05 0.42
PO7550 | 3dds | diag 355 | Galaxy 79.4 2.94 2.94 147 | 1315 374 1337 | 004 001 032
PO7700 | 3zpr | 4gbr | 59.9 | Galaxy 96.7 1.66 0.00 000 | 1052  -754  -169 | 005  -001  -0.12
PO7700 | 4amj | 4gbr | 59.9 | Galaxy 100.0 000  -167 667 | 897  -1164 -461 | 005  -004  -017
PO7700 | 4bvn | 4gbr | 59.9 | Galaxy 95.3 000  -156 312 | 812 533  -2.06 | 002 002  -0.09
PO7700 | 3zpq | 4gbr | 59.9 | Galaxy 97.2 2.78 278 278 | 848  -020 747 0.09 002  -0.14
PO7700 | 5a8e | 4gbr | 59.9 | Galaxy 95.6 0.00 000 58 | 761  -7.16  -3.87 | 0.6 005  -0.08
PO7700 | 2y00 | 4gbr | 59.9 | Galaxy 88.2 7.36 2.95 295 | 1657 268  7.16 011 0.02 0.06
P08172 | 4mgs | 4ldl 280 | Galaxy 85.7 358 7.15 715 | 2462 1917 3623 | 013 0.09 0.36
P08172 | 3uon | 4ldl 280 | Galaxy 70.6 147 2.94 294 | 1648 739 1624 | 001  -002  -0.19
P08483 | 4ul5 | 3pds | 340 | Galaxy 78.1 313 4.69 313 8.70 286 1507 | 013 0.16 0.46
P21453 | 3vaw | 3rfm | 266 | Galaxy 67.2 1.56 0.00 0.00 7.27 2.38 8.52 011 017 017
P25116 | 3ww7 | 4phu | 211 | Galaxy 35.7 237 2.37 238 | 434 515 333 0.09 003  -0.14
P28222 | diaq | 2rhl 362 | Galaxy 72.5 250 2.50 375 | 1350 326 5.94 013 0.14 0.60
P28222 | 4iar | 2rhl 362 | Galaxy 72.6 476 2.38 357 | 1054 118 518 | -002 001 0.47
P29274 | 2ydo | 3zev | 195 | Galaxy 57.7 385 1.93 193 | 1497 993 979 | -077 001  -041
P29274 | 2ydv | 3zev | 195 | Galaxy 58.3 333 333 1.66 5.70 6.79 182 | -113  -003  -1.14
P29274 | 4ug2 | 3zev | 195 | Galaxy 47.4 3.94 2.63 3.94 8.99 8.28 243 004  -0.05  -0.80
P29274 | 3qak | 3zev | 195 | Galaxy 47.8 434 434 543 | 1028 1154 8.6 0.03 014  -0.08
P29274 | 3eml | 3zev | 195 | Galaxy 58.3 2.08 2.08 000 | 1288 1303 7.2 0.45 0.35 0.32
P32300 | 4néh | 4ea3 | 59.2 | Galaxy 82.7 5.77 193  -192 | 849  -606 136 0.04 004  -154
P34998 | 4ksy | 4lér 335 | Galaxy 75.0 417 417 209 | 1405 1421 1586 | -005  -001 053
P35367 | 3rze | diag 36.7 | Galaxy 76.8 358 1.79 536 | 455 922 520 0.45 0.26 0.73
P35462 | 3pbl | 2yew | 379 | Galaxy 78.6 357 357 357 9.22 8.83 9.74 0.26 0.25 0.32
P41145 | 4djh | 4sov | 277 | Galaxy 75.0 1.25 250 250 | 2842 555  17.79 | 0.2 0.12 017
PA1146 | 4ea3 | 4dk 589 | Galaxy 85.9 1.56 1.56 000 | 1534 602 6.4 0.18 0.07 0.16
P41146 | 5dhg | 4dkl 58.9 | Galaxy 87.5 1.79 1.79 000 | 1948 026 7.4 0.28 013 0.29
P41146 | 5dhh | 4dkl 58.9 | Galaxy 82.8 157 0.00 313 | 2125 569 1512 | 061 0.14 051
PA1594 | 4009 | 4daj 9.2 Galaxy 325 3.75 5.00 3.75 3.63 331 727 | 1082 1095 1151
P41594 | 5cgd | A4daj 9.2 Galaxy 38.2 5.26 5.26 3.95 389  -0.65  7.40 1.47 1.37 2.14
P41595 | 4ib4 | diag 311 | Galaxy 77.0 1.00 2.00 000 | 1502 538 1447 | 004 0.02 0.13
P42866 | 5clm | 4ea3 | 59.2 | Galaxy 72.5 5.00 0.00 2.50 727 121 073 | 0.36 0.05 0.47
P51681 | 4mbs | 4rwd | 258 | Galaxy 64.5 2.64 1.32 5.27 091  -323 768 0.03 004  -0.10
P61073 | 3odu | 4mbs | 324 | Galaxy 86.4 228 2.28 228 | 1504 942 1852 | 024 0.10 0.29
Q13255 | 4or2 | 4daj 9.4 Galaxy 321 477 2.39 358 | -019 134 0.09 1.83 1.28 145
Q99835 | 4jkv | 2npy | 115 | Galaxy 30.3 1.32 0.00 263 | -182 593  -335 | 008 008  -0.24
Q99835 | 4gim | 2hpy | 115 | Galaxy 42.2 0.00 0.00 0.00 7.05 2.16 7.50 0.20 1.19 1.90
Q99835 | 409r | 2hpy | 115 | Galaxy 32.7 0.00 0.00 192 | -042 028  3.08 0.05 011  -0.10
Q99835 | 4qin | 2hpy | 115 | Galaxy 33.9 0.00 0.00 179 | 461 279 1049 | 010  -004 025
Q99835 | 4ndw | 2hpy | 115 | Galaxy 39.3 2.38 357 4.76 294  -338 052 | -007 001 0.05
QOH244 | 4pxz | 4néh | 222 | Galaxy 45.7 217 1.08 1.08 5.06 4.27 4.83 0.41 0.77 5.99
Q9H244 | 4ntj | 4néh | 222 | Galaxy 53.1 4.69 313 6.26 9.09 7.39 4.44 0.73 0.47 211
043614 | 4sOv | 4buo | 225 | Modeller | 724 3.94 394 1052 | 1495 465 2091 | 0.25 0.13 0.33
PO7550 | 2rhl | diag 355 | Modeller | 77.9 2.94 147 4.42 310 374 631 0.36 0.32 0.24
PO7550 | 3ny8 | 4iag 355 | Modeller | 76.9 193 -192 193 126  -1203 406 018  -0.08 006
PO7550 | 3sn6 | 4iag 355 | Modeller | 79.4 0.00 0.00 736 | 1221 559 1052 | 004 0.11 0.34
PO7550 | 4lde | 4iag 355 | Modeller | 79.2 001 001 555 898  -118 7.6 007  -004 028
PO7550 | 3dds | 4iag 355 | Modeller | 80.9 147 -147 000 128  -942 204 | 005  -001 019
PO7700 | 3zpr | 4gbr | 59.9 | Modeller | 100.0 000  -167 333 | 714 870  -0.26 | 002  -004  -0.12
PO7700 | 4amj | 4gbr | 59.9 | Modeller | 983 1.67 000  -333 | -340 -17.94 -1079 | 001  -006  -0.13
PO7700 | 4bvn | 4gbr | 59.9 | Modeller | 953 157 000  -156 | 727  -11.88 -351 | 0.04 004  -0.03
PO7700 | 3zpq | 4gbr | 59.9 | Modeller | 97.2 2.78 278 278 | 849  -646 223 008  -001  -0.15
PO7700 | 5a8e | 4gbr | 59.9 | Modeller | 95.6 000  -147  -147 | 648  -1431 -284 | 011 006  -0.02
PO7700 | 2y00 | 4gbr | 59.9 | Modeller | 91.2 441 0.00 000 | 1005 920  -043 | 010 000  -0.04
P0O8172 | 4mgs | 4ldl 280 | Modeller | 83.9 7.14 714 1071 | 2028  -2.38 2993 | 0.0 0.09 0.37
P0O8172 | 3uon | 4ldl 280 | Modeller | 721 1.47 147 58 | 1564  -0.36 1770 | 0.07 0.06 0.18
P08483 | 4ul5 | 3pds | 340 | Modeller | 79.7 156  -157 156 | 1013 480  17.40 | 0.14 0.24 0.45
P21453 | 3vaw | 3rfm | 266 | Modeller | 67.2 1.56 156  -157 | -296  -3.07  4.09 0.10 0.10 0.64
P25116 | 3ww7 | 4phu | 21.1 | Modeller | 357 1.19 1.19 7.4 354 7.88 172 0.05 0.10 0.34
P28222 | diaq | 2rhl 36.2 | Modeller | 70.0 250 3.75 5.00 7.95 9.67 3.64 0.21 0.22 0.56
P28222 | diar | 2rhl 36.2 | Modeller | 714 1.19 2.38 357 | 1500 1327 700 | -007  -008 023
P29274 | 2ydo | 3zev | 195 | Modeller | 57.7 1.93 1.93 770 | 1636  17.62 1748 | 098  -122 0.0
P29274 | 2ydv | 3zev | 195 | Modeller | 60.0 0.00 0.00 5.00 861 1213 776 | -217  -114  -101
P29274 | 4ug2 | 3zev | 195 | Modeller | 50.0 132 1.31 5.27 879 1101 1242 | 047 0.23 1.27
P29274 | 3qak | 3zev | 195 | Modeller | 51.1 217 3.26 5.43 9.57 965 1146 | 017 0.11 0.46




P29274 3eml 3zev 19.5 Modeller 58.3 2.08 2.08 4.17 11.82 11.97 15.46 -0.29 -0.04 0.64
P32300 4n6h 4ea3 59.2 Modeller 82.7 5.77 3.85 1.93 8.94 -6.52 5.60 0.03 0.02 -1.10
P34998 4Kk5y 4l6r 335 Modeller 77.1 2.08 0.00 0.00 5.79 2.48 5.46 0.04 0.03 0.44
P35367 3rze 4iaq 36.7 Modeller 78.6 1.79 -1.79 3.57 2.34 -11.95 5.97 0.57 0.43 0.94
P35462 3phl 2ycw 37.9 Modeller 82.1 0.00 0.00 -1.78 5.06 -10.52 1.03 0.11 0.09 0.03
P41145 4djh 4s0v 271.7 Modeller 76.3 1.25 1.25 0.00 9.67 -1.37 1.44 0.09 0.06 0.21
P41146 4ea3 4dkl 58.9 Modeller 87.5 1.56 0.00 1.56 6.37 -9.32 2.84 0.22 0.19 0.07
P41146 5dhg 4dkl 58.9 Modeller 89.3 0.00 0.00 -1.79 4.55 -10.91 2.73 0.15 0.23 0.25
P41146 5dhh 4dkl 58.9 Modeller 84.4 3.12 1.56 3.12 0.34 -7.16 7.05 0.52 0.48 0.42
P41594 4009 4daj 9.2 Modeller 325 3.75 3.75 8.75 5.13 3.21 2.99 0.53 0.59 1.99
P41594 5cgd 4daj 9.2 Modeller 39.5 2.64 2.64 5.27 4.55 5.85 221 1.08 1.22 3.02
P41595 4ib4 4iaq 311 Modeller 75.0 3.00 3.00 1.00 11.31 -1.18 7.27 0.04 0.07 0.32
P42866 5cim 4ea3 59.2 Modeller 75.0 2.50 0.00 0.00 14.36 7.63 6.00 0.28 -0.04 0.47
P51681 4mbs 4rwd 25.8 Modeller 63.2 2.63 131 6.58 10.20 9.90 16.16 -0.04 0.08 -0.61
P61073 3odu 4mbs 324 Modeller 88.6 2.27 2.27 2.27 20.66 -1.49 20.50 0.14 0.16 0.29
Q13255 4or2 4daj 9.4 Modeller 35.7 1.19 0.00 1.19 2.88 1.35 1.73 1.01 1.36 2.39
Q99835 4jkv 2hpy 115 Modeller 31.6 131 131 2.63 -1.15 -0.86 -1.63 -0.04 -0.06 12.25
Q99835 4qim 2hpy 115 Modeller 35.9 1.56 3.12 3.12 2.39 1.26 0.34 0.54 0.53 0.15
Q99835 409r 2hpy 115 Modeller 25.0 3.85 3.84 7.70 0.70 1.95 3.77 -0.42 0.14 0.27
Q99835 4qin 2hpy 115 Modeller 321 0.00 0.00 0.00 0.14 1.95 -0.14 1.37 1.46 1.74
Q99835 4nd4w 2hpy 115 Modeller 41.7 2.38 3.57 2.38 1.21 -3.47 0.60 -0.13 3.64 4.92
Q9H244 4pxz 4n6h 22.2 Modeller 47.8 0.00 -1.09 -1.09 5.69 4.98 9.48 5.00 0.32 6.13
Q9H244 4ntj 4n6h 22.2 Modeller 54.7 1.56 1.56 0.00 7.16 2.73 511 1.02 0.57 1.57
043614 4s0v 4buo - I-TSSR 80.3 2.62 3.94 2.63 10.00 11.82 5.15 0.36 0.38 0.36
P07550 2rhl 4iaq - I-TSSR 100.0 0.00 -1.47 -2.94 321 -15.61 0.11 -0.07 -0.13 -0.24
P07550 3ny8 4iaq - I-TSSR 96.2 0.00 -3.85 -5.77 3.78 -20.70 -4.33 0.00 -0.10 -0.23
P07550 3sn6 4iaq - I-TSSR 85.3 1.47 1.47 -0.01 11.17 1.95 221 0.09 0.09 -0.01
P07550 4lde 4iaq - I-TSSR 84.7 2.78 1.39 0.00 8.99 -3.21 6.63 0.04 0.13 0.07
PO7550 3d4s 4iaq - I-TSSR 98.5 0.00 0.00 -4.41 471 -17.65 -0.32 0.03 -0.03 -0.21
P08172 4mas 4ldl - I-TSSR 78.6 1.79 1.79 -3.57 -2.24 -8.53 -9.79 0.08 0.17 -0.54
P08172 3uon 41dl - I-TSSR 100.0 0.00 0.00 -8.82 11.87 -2.43 4.72 -0.07 -0.11 -0.56
P21453 3v2w 3rfm - I-TSSR 100.0 -1.39 0.00 -8.33 1131 131 0.20 -0.10 -0.07 -0.41
P25116 3vw7 4phu - I-TSSR 100.0 -2.38 -1.19 -15.48 24.34 23.94 21.31 -0.11 -0.10 -0.51
p28222 4iaq 2rhl - I-TSSR 100.0 0.00 -1.25 -11.25 -1.15 -11.58 -12.05 -0.06 -0.10 -0.54
p28222 4iar 2rhl - I-TSSR 98.8 0.00 -1.19 -13.09 4.36 -11.00 -7.09 -0.06 -0.11 -0.62
P29274 2ydo 3zev - I-TSSR 84.6 0.00 0.00 0.00 5.04 6.30 11.89 0.01 -0.04 0.16
P29274 2ydv 3zev - I-TSSR 88.3 0.00 -1.67 0.00 0.24 2.06 6.30 -0.03 -0.11 0.19
P29274 4ug2 3zev - I-TSSR 82.9 1.32 1.32 -1.31 141 5.15 13.54 0.11 0.03 0.20
P29274 3qak 3zev - I-TSSR 76.1 0.00 1.08 2.17 10.12 6.40 11.30 0.08 0.04 0.23
P29274 3eml 3zev - I-TSSR 97.9 0.00 -2.09 -4.17 22.42 8.48 10.76 0.02 0.02 -0.18
P35367 3rze 4iaq - I-TSSR 100.0 0.00 0.00 -1.78 19.74 0.52 25.97 -0.07 -0.18 -0.22
P35462 3pbl 2ycw - I-TSSR 91.1 -1.79 -1.79 -5.35 10.26 -11.17 2.86 -0.13 -0.21 -0.39
P41145 4djh 4s0v - I-TSSR 97.4 0.00 -2.63 -2.63 16.16 -3.23 16.67 -0.02 -0.04 -0.08
P41146 4ea3 4dkl - I-TSSR 98.4 -3.13 -3.13 -6.25 8.18 1.82 8.86 -0.09 -0.07 -0.16
P41146 5dhg 4dkl - I-TSSR 100.0 -1.78 -1.78 -7.14 10.65 6.75 17.79 -0.08 -0.07 -0.16
P41146 5dhh 4dkl - I-TSSR 96.9 0.00 0.00 -4.69 17.95 8.29 16.59 -0.04 -0.04 -0.14
P41595 4ib4 4iaq - I-TSSR 97.0 2.00 0.00 -3.00 6.56 -1.35 3.24 0.01 -0.03 -0.12
P51681 4mbs 4rwd - I-TSSR 97.4 0.00 -1.32 -13.16 -1.01 -1.82 -7.27 -0.13 -0.14 -0.79
P61073 3odu 4mbs - I-TSSR 100.0 -2.08 -4.17 -12.50 14.39 -0.61 2.88 -0.12 -0.19 -0.82
Q99835 4jkv 2hpy - I-TSSR 95.8 1.39 1.39 -2.77 -23.63 -30.81 -20.00 0.00 -0.02 -0.15
Q99835 4qim 2hpy - I-TSSR 93.3 0.00 0.00 0.00 -18.18 -23.76 -23.64 0.01 0.01 -0.05
Q99835 409r 2hpy - I-TSSR 82.7 7.69 9.62 577 -28.12 -26.72 -18.33 0.15 0.16 0.01
Q99835 4qin 2hpy - I-TSSR 96.4 0.00 0.00 0.00 -9.79 -14.13 -4.89 0.04 0.02 0.01
Q99835 4ndw 2hpy - I-TSSR 98.8 0.00 0.00 0.00 -12.28 -14.00 -15.37 0.01 0.02 -0.03
Q9H244 4pxz 4n6h - I-TSSR 100.0 -2.17 -3.26 -8.69 12.41 11.31 11.23 -0.08 -0.06 -0.21
Q9H244 4ntj 4n6h - I-TSSR 84.4 0.00 0.00 0.00 10.34 8.75 11.02 0.02 0.00 0.14
Mean - - 33.0 - 74.6 1.76 1.18 0.68 771 -016 594 | 024 023 051
Median - - 31.8 - 78.6 1.56 1.31 1.47 8.49 1.31 594 | 006 004 0.16

*PDB ID of the template GPCR used for model building with GalaxyTBM and MODELLER

®Sequence identity of the input GPCR and the selected template

‘Model building method used for each input structure; ‘Galaxy’ for GalaxyTBM (1), ‘Modeller’ for MODELLER (2), and ‘I-
TSSR’ for GPCR-I-TASSER (3)

dGDT-HA of the input GPCR structure



“9The results were evaluated by applying LGA method as used in CASP (5,6)

"Results of applying GalaxyRefine (7,8). The number of conformations generated was 120 for each target and the 10 lowest
refinement energy structures were selected for evaluation.

'Results of applying MPrelax (9). The number of conformations generated was 120 for each target and the 10 lowest score
structures were selected for evaluation. In addition to the given Rosetta protocol to run MPrelax, atom-pair constraints with weight
1.0 were applied to prevent drift-away from the input structure.



Figure S1. Ligand RMSD of the complex structures predicted by Galaxy7TM versus the sequence identity of the query to the
template GPCR. Blue dots marked as A—G represent the specific targets explained in detail in Figure S2. Only the targets with
input structure generated using GalaxyTBM or MODELLER are shown.
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Figure S2. Seven examples of Galaxy7TM predictions are shown in detail. Input GPCR structure is shown in sky blue,
Galaxy7TM result in purple, and the crystal structure in brown. (A) p-opioid receptor (P42866) bound to the agonist BU72 (PDB
ID: 5¢1m). Sequence identity (59.2%) and GDT-HA of input structure (46.9) are high. A very accurate prediction with ligand
RMSD = 1.31 A and contact ratio = 30.3% was achieved. Charge interaction between the positive N atom of the ligand and a
negative O atom of Aspl47 could be captured. (B) Nociceptin receptor (P41146) bound to a peptide-mimetic antagonist
compound-24 (PDB ID: 4ea3). Although sequence identity (58.9%) and GDT-HA of input structure (74.2) are high, a low-
accuracy prediction with ligand RMSD = 4.82 A and contact ratio = 16.1% was obtained. A wrong interaction between a positive
N atom of ligand and a negative O atom of Asp130 was made. Sidechain structure of an important binding pocket residue Met134
was inaccurately predicted. In addition, the docked ligand took place of a water molecule observed in the crystal structure, which
could not be explicitly considered in the current method. (C) 5-Hydroxytryptamine receptor 2B (P41595) bound to ergotamine
(PDB ID: 4ib4). Sequence identity (31.1%) and GDT-HA of input structure (52.2) are intermediate, and a high-accuracy
prediction with ligand RMSD = 1.60 A and contact ratio = 44.7% was achieved. Hydrophobic interaction between binding site
residues (Trp337, Phe340, and Phe341) and hydrophobic moiety of ligand was predicted accurately. Charge interaction between a
positive N atom of the ligand and a negative O atom of Asp135 could be captured. (D) Corticotropin-releasing factor receptor
(P34998) bound to CP-376395 (PDB ID: 4kby). Sequence identity (33.5%) and GDT-HA of input structure (46.0) are
intermediate, and a very low-accuracy prediction with ligand RMSD = 16.6 A and contact ratio = 3.3% was obtained. This failure
is mainly due to the wrong assignment of the docking grid box position. If binding residues are known in advance and provided as
optional input, this problem can be avoided. (E) B-2 adrenergic receptor (P07550) bound to the agonist BI167107 (PDB ID: 4lde).
Sequence identity (35.5%) and GDT-HA of input structure (56.9) are intermediate, and a low-accuracy prediction with ligand
RMSD = 6.39 A and contact ratio = 11.1% was obtained. Due to the wrong sequence alignment near the extracellular loop region,
the loop structure blocked the native ligand-binding position in the input structure. Currently, Galaxy7TM does not perform loop
modeling for structure refinement but is considered to be implemented in the future. Using models with different sequence
alignments for loop anchor regions can alleviate the problem for now. (F) Orexin receptor type 2 (043614) bound to suvorexant
(PDB ID: 4s0v). Sequence identity (22.5%) and GDT-HA of input structure (60.9) are relatively low, but a high-accuracy
prediction with ligand RMSD = 0.68 A and contact ratio = 40.7% was obtained. The input structure quality is relatively high
considering the sequence identity. Local interactions such as that between a ligand O atom and a N atom of Asn324 could be
captured. (G) Proteinase-activated receptor 1 (P25116) bound to vorapaxar (PDB ID: 3vw7). Sequence identity (21.1%) and GDT-
HA of input structure (45.8) are low, and a low-accuracy prediction with ligand RMSD = 8.90 A and contact ratio = 8.6% was
obtained. The transmembrane helix orientations of the input structure are incorrect, resulting in a binding pocket with inaccurate
shape. Galaxy7TM has limitations for input structures generated by using templates with sequence identity lower than 20%.
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