Dataset S1 Summary of the ligand-bound entries.

protein ligand dimer
s e peptide ) pC1 C-loop conformation PC1 C-loop conformation o oy | distonce
i r .
s PDBID | mutation | addedto nameinppB | "emebY o i 1 comments Domain | main-chain HE HB HB | distance | distance | distance 2+ Domain | main-chain He HB | distance | distance |distance2f o ol ain | Detween
N-term authors | Peptide | ECyy” (uM) Cloop | E-loop | H-loop | Linker I within 138- 139- 143- | 165Ca- 5Ca- 214 Cloop | E-loop | H-loop | Linker " within 138- 143- | 165Ca- | 165Ca- 24 " " two 285
mimic 144 126 28* | 140c8 141CB 144 28% | 140c8 141CB Ca's
SARS  1uka Smer peptide | hexa-peptidyl | 2000+ |02 VNSTLQ-CMIK becomes NSTLQ-C-C145 in the o0ss4| -0087| -0725| 1827 13677 1 1 8311| 12537 5743 | -0861| -0.055| -0542| 3948 1410-143N 0 13049 | 7.664 1147| 12946 8407
Cov of inhibitor | CMK inhibitor complex. Cbz-V is not modeled.
1wof GPLGS 12 N1 P 107 0642| 1136| -1080| 0.003| 10680 | 1410-144N 1 1 759 | 11529 8547|0123 -0472| -0523| -1754| 2011 1410-144N 1 7684 | 11473 6905| 13014 6032 7907
C-term of Chain A binds a symmetrically related A chain (301-306)
121 A |c1asA another chain [ while chain B s in free state. C145A makes the protein 1129| 0756| 0317 225 6628 | 1410-14aN 1 1 7215 | 10533 8134 853 1861 5767
inactive.
2a5i AzP Aza-peptide P 18 0310| 1442| -1.495| 0703| 2678| 1410-144N 1 1 8069 | 11768 7.296 0001 1775 6885
epoxide (APE)
2a5k A Azp A”"’;"‘(‘::ﬂ P 0313| 0878 -0808| -2591| 4.083| 1410-144N 1 1 7886 | 11504 7595| 0284| o0461| -0885| 0783| 4706 1410-144N 1 7885 | 11684 7707|064 6765 8839
epoxide
2alv cv6 4 3 70* | Mutations of T304,F305V,Q306V. 0371 0496 -1282| 0718| 0.009 | 1410-144N 1 1 7708 | 11899 7.805 o 3262 6705
2amd GPLGS oIN N9 P 67 0617| 1326 -1212| -0300| 12519 1410-144N 1 1 7.55 | 11471 9548|0257 -0738| -0.832| -1998| 2543 1410-144N 1 7612 11370 7026( 13631  7.25| 8085
2amq GPLGS PRD_002214  |N3 P 9 0654| 1128 -0.986| -0.029| 10525| 1410-144N 1 1 7871| 11795 0306 | 0182 -0609| -0.682| 2.501| 1410-144N 1 759 | 11427 7188| 12321 6807|7979
2d2d GPLGS ENB 12 P 0598| 1191| -0232| 0765| 14349 | 1410-144N 1 1 8165 | 12139 0174| 0766 | 0200| 0084 -0.058| 1410-144N 1 8096 | 11699 7.125| 13812| 5508|8180
2tb A azp Aza-peptide P 0467| 0317 -0665| -0653| 4.546| 1410-144N 1 1 8031| 11725 7.793) 0001| 11181 7.694
epoxide (APE)
204 NOL 76-0205221 3 0053 0756 1011| -0422| 1167| 3.838| 14101408 1 1 7470| 11118 7.296 0002| 3231 8018
277 D3F 3 03* ?:F ';:kes Ha1flip out, making distance to C1ASSgmorell o439 | 715 | 0404 1613| 4980 | 1410-104N 1 1 7.935 | 11560 8381 0 583 7754
an
2g28 F3F 15 3+ 0591 0484| -0357| 1504| 4.664 | 1410-144N 1 1 7734 | 11447 757, o 5363 7881
2hob PRD_002214  |N3 3 19 0743| 1143 0273 o0s44| 5270 14101408 1 1 7.579| 11346 7501 0002| 3636) 8032
Non-covalent (distance between WR1 and C145 is 2.8A)
20p9 A WR1 WRR 183 P 2.2in chain A; covalent (1.8A) in chain B. Both epoxide is 0244 -0056| 0401| 1264| -0522| 1410-144N 1 1 7619 | 11651 6911 0554| 0232 2344 | 11283 | 1410-14N 1 7865 | 11832 8493| 10339 7748 8094
eliminated. C-terminal 5 residues do not exist.
oentide Nt ; Chain A has the intact 11 residues of the substrate; chain
2068 Ha1A ": vpeptide :;’““"a P B has only N-terminal 8 residues. H41A makes the protein| 0390 | 0777 -0304| 0046| 11.445| 1410-1aN 1 1 7287 | 11001 8.83] 0389 1348 0339 1 7319| 10873 7364 1475 8742 8360
chain substrate ot
Non-covalent (distance between CYV and C145 is 2.5A),
2qiq S1A o 3 4 goe |Whie the bond length of C5-C6 of CYV is 1.5 A of a 0312| 0580 -1.004| 1112| 4454| 1410-144N 1 1 7571 | 11692 8.587 o 778| 819
reacted single bond. C-terminal 5 residues are note
modeled
26n Xp1 XP-59 1.38|XP-59 becomes XP1 upon binding. 0606| 0973 -0.866| 1.049| 7.478| 1410-144N 1 1 7.553 | 11364 7.658 o 60| 7998
XP-27 becomes BEZ upon binding. BEZ of chain A binds to|
2j1 sidel  |s1del BEZ Xp-27 M49 and MLBSA, BEZ of chain B binds to C145 and E1668. 5 406 | 0556 | -0.131| 2364| 13997 | 1410143N 1 1 7.900 | 12173 7.607 0803 0179| 0763| -1926| 1410-14N 0 13.360 8.212 8408| 13364 10982 8279
After 303, 6 His are added. Deletion of S1 imapirs
dimerization.
223¢ PRD_000250 |1 P 0.25|S0akine. Phthalhydrazide group of 1 eliminated to 0691| 0905| -0.677| 0682 5671| 1410-144N 1 1 7388 | 11211 7.165 0001 4515  7.413
- make PRD_000250 upon binding.
223d PRD_000235 |2 P Phthalhydrazide group of 21s eliminated to make 0559 | 1002 | -1.247| 1.107| 6870 | 1410-144N 1 1 7654 | 11477 7.497 o eso7| 7514
- PRD_000250 upon binding.
223¢ PRD_000250 |1 P 0.25| Cocrystallized. Phthalhydrazide group of Lis eliminated | o 40| 0o96 | -0.362| 1072| 5326 1 1 7508 | 11558 7.565 0001| 4673 7284
- to make PRD_000250 upon binding.
2294 TLD+Zn 07 1.4|€145 binds to zn of TOT+Zn 0554| 0752 -0410| 1940| 6344 | 1410-144N 1 1 7711 | 11469 7.674 of s208] 7949
229 BNZ+Hg PMA 0.7 G145 is far from BNZ, but Hg binds to C44 and Y54.PMA 0603| 0329 -1043| 1482| 5224 1410-144N 1 1 7627 | 11394 7.589) o| 4793 7912
becomes benzen upon binding
229 [ EPDTC El“: binds to 2n of DTZ. EPDTC becomes DTZ upon -0.008| -0.004| -0.282 1391 -1589 | 1410-144N 0 1 7.429| 11523 6811 0491 | 0382 -0992| 2232 12257| 1410-144N 1 7.607 | 11508 8064| -14.666| 7.814 8.272
inding.
229k DOz IMF1600 032 El“: binds to Zn of DAZ JMF1600 becomes DOZ upon 0558 | 0683 -0.835| 2.374| 10733 | 1410-144N 1 1 7687 | 11475 8038 0306| 0399| -0.183| 1284| 2638| 1410-144N 1 7662 | 11518 7108| 11.317|  8.405 8291
inding.
2291 DAZ IMF1586 005 El“: binds to Zn of DAZ JMF1586 becomes DAZ upon 0526 0463 2162 | 8985 | 1410-144N 1 1 7595 | 11472 751 0508 | -0.096| -0.228| 0.857| -3.806| 1410-144N 1 7772 | 11344 6.882| 11.382| 2.886 7.501
inding.
2204 PRD_000568 | TG-0204998 3 0038 0847 1277| -0556| 0556| 1560 | 1410-144N 1 1 738 11011 7.221 0002| 0966|  7.633
2205 PRD_000569 | TG-0205486 [ 0099 0723| 1492 -0152| 0630| 5711| 1410-144N 1 1 7501 | 11207 7.483 0001| 3954) 8014
Non-covalent (distance between the ligand and C145 is
3atw  [R188I PRD_000815 |35 P 0.098*|2.5A in chain A and 2.7A in chain B). R1881 is to prevent 0491| -0560| 0.128| -2.476| -12.038 | 1410-144N 1 1 7.348| 10864 6405| 0605| 0007| 0287| -0251| 2820 1410-144N 1 7.549 | 1109 8ea2| 7775|511 6368
and increases the activity.
Side-chains of Thr285 clashes each other (2.2A between
3avz R1881 PRD_000990 |31 4 0.065* |two CB's). R188! s to prevent proteolysis and increases 0418| 0641 -0323| 0382| -5214| 1410-144N 1 1 7386 | 10822 6569 oo001| 7823 5107
the activity
Non-covalent (distance between the ligand and C145 is
w0 [R188I PRD_001000 |16 [ 5.7*|2.4A) R1881 is to prevent proteolysis and increases the 0763| 0739 -0875| 0.604| 6.195| 1410-144N 1 1 753 | 11190 7.79) 0001| 5429|8050
activity.
Br of compound 4 is replaced by Sg of C145. The Boc
3d62  [s1,G2del|s, G2 del 959 4 0.4{moiety is not modeled. C-terminal 7 residues do not 1561| -1203| -0870| 0073| -7.747 1 1 7369 | 11498 0001 666  7.120
exist.
35n8 PRD_001114 |Cm-FF-H 3 224 0489| o0468| -1020| 1850| 2.843| 1410-140n 1 1 7674| 1125 7.201 0001 362 7353
3sna PRD_001117 | Ac-NSFSQ-H [ 72.73|C-terminal 5 residues do not exist. 0657| -0408| -1277| 2345| 0332 1410-144N 1 1 7600 | 11463 7.067 o o08a9| 6665
3snb PRD_001118 | Ac-DSFDQ-H 3 4124 0s65| o0608| -0718) 1312| 6155 | 1410-140n 1 1 7.718| 11421 7.554 0001| 603 798
3snc PRD_000771 | Ac-NSTSQ-H [ 4098 0531 0217| -1155| 1588| 3.781| 1410-144N 1 1 7621 | 11177 7.446 0001 4794  7.283
3snd PRD_000772 | Ac-ESTLO-H 3 8.27cocrystalization. 0381 0067 -0514| o684| 4218| 1410-140n 1 1 7752 | 11537 7402 06s1| o0s530| os71| 1612| 9325 1410-140n 1 7.567 | 11313 sas2| 831 8024 8418
3sne PRD_000772  |Ac-ESTLQ-H [ 8.27|Soaking. 0641| 0262 -0535| 0772| 5.418| 1410-144N 1 1 7747 | 11441 7.451 0001| 5628 8070
3szn G75 5G75 3 0617| 1412 -0968| 1728| 6202 14101408 1 1 7.724| 11434 7.491 o ao0s7| 789
3tit G81 5G81 [ 0582| 1200 -0944| 1.934| 5.073| 1410-144N 1 1 7651 | 11337 7.449 0001| 4933 7672
3tiu G82 5G82 3 0679| 0983 -0814| 1.047| 4364| 1410-100n 1 1 759 | 11358 7.479 o 3789 772
3tns G83 5G83 [ 0524 1316 -0737| 0448| 3.098 | 1410-144N 1 1 7648 | 11367 7.253 0001 1863  7.078
3tnt G8s 5G85 3 0417| 1340 -00s2| o0668| 4651| 1410-140n 1 1 7815 1159% 7.475) o 3233 7404
3v3m 0EN ML188(16-(R) 15¢ 0338 0236 -1572| 1814| 5557 | 1410-144N 1 1 7.706 | 11234 7.418 0001| 5151 6974
3ub4 PRD_000910  |B4Z 3 49 0845| -0626| -0723| -0583| -6.993| 1410-144N 1 1 7890 | 11846 6604] 0817| o046| o0980| o0379| 7397 1 1 1 1 1 7729 | 11677 so18| -13389| 3.127] 6970
3ubs PRD_000911  |C4Z [ 46 0754| 0480 0026| 0697| -2385| 1410-144N 1 1 7605 | 11118 6983| 0853| 0530| 0582| 1159 10814 1410-14aN | 1 1 1 1 1 7656 | 11278 8031 -13905| 766 8228
3vb6 PRD_000912  |C6Z 3 39| bz, T, and S of 67 are not modeled 0003| -0571| -0281| 0649| -4.244| 1410-140n 1 1 7483 | 11460 7049| 0619| o0154| -0186| 1183| 11381| 1410-18aN | 1 1 1 1 1 7427| 11565 8428| -14917| 60s0| 7844
3vb7 PRD_000913 | M4z [ 49[Mic is not modeled. 0553| -0032| -1220( 0338| -1550| 1410-144N 1 1 7624 | 1152 6997] 0769| 0387| 0249| 0899 11.965| 1410-14aN | 1 1 1 1 1 7653 | 11385 8329 13757| 8092 8244
4mds 23H 7 6.2*[V303A. C-terminal 3 residues do not exist. 0s08| -0435| 0952 1.937| -1.001| 1410-140n 1 1 7.59% | 11103 6.585, o 37| 6313
Non-covalent (distance between 3A7 and C145 is 2.3A in
atww  |R1881 387 a 63+ [chain A and 2.4A in chain B). R188I prevents from 0199| -0368| 0.096| -2507| -9.745| 1410-144N 1 1 7.535 | 11050 6746] 0.401| 0021| 0303| -0061| 2633 1410-144N 1 7574 | 11031 8sas| 8363 -1021| 6310
proteolysis and increases the activity.
atwy R188I 3BL a0 108* thgg't"'e"e"“ from proteolysis and increases the 0490 | 0582| -0.566| 0.598| 7.188 | 1410-144N 1 1 7.664 | 11165 7.704 0001 7.018 7.849
activity.
Non-covalent (distance between 3X5 and C145 is 2.5A).
awy3  |Rissl 3x5 44 240* |R188! prevents from proteolysis and increases the 0525| 0593 -0.832| 1.118| 7.545 | 1410-144N 1 1 7829 11423 7.62| o 7262| 8092
activity.
C-term of Chain A binds a symmetrically related chain A (301-310),
Sbéo_A  [C145A another chain 4 while chain B s in free state. After C-term, GKFKKIVKGT 0587| 0835 -0.821| 0.884| -23.013| 1410-144N 1 1 7385 | 11113 7.364 21195| 344 6189
are added. C145A makes the protein inactive.
phenyl-beta-alanyl R188I prevents from proteolysis and increases the
5csn R188I SLH (RshN-decalin 2750 | 0463| 0693 -0672| 1817| 7.759| 1410-144N 1 1 7773 | 11261 7.674 0002| 7.618)  7.851
activity.
type inhibitor
phenyh-beta-alanyl R188I prevents from proteolysis and increases the
5c50 R188I D) (5 R}N-decalin 215¢| 0299 -0197| 0147| -2599| -12742| 1410-144N 1 1 7519 | 10979 6417] 0401| 0040| 0322| -0367| 4554 1410-144N 1 7467 | 10937 8909 10587 -3132| 6253
type inhibitor activity.
5n19 003 3 0522| 0939 -0.886| 2081| 6.459| 1410-144N 1 1 7686 | 11221 7.543 o ees| 812
Snso 805 [ 0654| 0975 -0262| -0250| 4.475| 1410-144N 1 1 7550 | 11299 7.401 o 3436| 7.9
6inq EF M7 3 0850 1020 -0.097| 0470| 4736 1410-144n 1 1 7575 | 11363 7.489) 0001| 3887) 8022
6iny £0C 8a (M15) [ 0.508* 0787| 0731 -0091| 0256| 5.136| 1410-144N 1 1 7490 | 1129 7.344 0001| 4135| 8078
6lo0 EOF 8b (M14) 3 0830 0816 1368 0441| -2230| 4580 1410-144N 1 1 7471| 11247 7.488 o 3031 803
Sulfoxide of 7 is replaced by Sg of C145. The two ligands
are stereoisomers, and cannnot be distinguished after
6w2a MHHHHHH voi/ars 7 1.1 [binding. C-terminal 3 residues do not exist. Highly 0485| 1004 -0022| -3233| -7.187| 1410-144N 1 1 7246 | 10969 641 0346| 0902| -0302| -2.652| 221771410-144N 1 7871| 11761 9.456| -20.855| 9505 6884
heterogeneous crystal environment of P 121 1.
6w79 x77 x77 0496 | 0329 -1274| 129| 6.618| 1410-144N 1 1 7801 | 11379 7.671 0001| 613) 8256
6wco Xa7 Xa7 0s71| o0s571| -1.437| 1.448| 6294 | 1410-144N 1 1 783 | 1153 7.736 0002| 7613) 8217
6xhl G V2m 4 P |0.004*, 5* |Highly heterogeneous crystal environment of P 121 1. 0333 1432 0.860 | -2.811| -10.014 | 1410-144N 1 1 7.560 11.421 6.348] 0351 1.139 0.467 | -2.708 | 42.960 | 1410-144N 1 7.757 11.690 9131 3832 20.824 9.541
6xhn G V3D 28 P 0.017* | Highly heterogeneous crystal environment of P 121 1. 0384 1627| 0376| -2.882| -4269| 1410-144N 1 1 7.505 | 11329 6444] 0304| 1636| 0099 | -3092| 41826 |1410-144N 1 7.645 | 11503 34819 23401 10.082
6xho G vas 2 4 Highly heterogeneous crystal environment of P 1211. 0333| 1707| o0919| -3.474| -7.808| 1410144N 1 1 7591 | 11513 6326] 0340| 1366| -0.032| -3001| 34138 |1410-144N 1 7809 | 11682 31549 15747 7795
6y7m oEw 13a [ 0592| o845 -0904| 1219 1878| 1410144n 1 1 7575 | 11323 7.25| 0001 1258] 7271
SARS- | 6lu7 PRD_002214  |N3 P 16.77] 0810] 0732] -0909] -1766] -5522] 1410-144N 1 1 7303 11101 6.421 of -11704] 5314
Cov-2* [6ize PRD_002347 |11a P 0.053*| C-terminal 3 reidues do not exist. 0845 | 0314| -0.773 1870 | -8.648 [ 1410-144N 1 1 7.466 | 11174 6.328 0.001| -12.306 5.355
6mok PRD_002349 |11b [ 0.040* | terminal 2 residues do not exit. 0832| 0348 -0023) 1907| -8517| 1410144N 1 1 7492 | 11197 6.403 of -11853) 5366
6m2n_AC 3wL Baicalein 0.94* | Tetramer (two asymmetric dimers). 0623| -0172| -0280| -0.49| 0217 1410-144N 1 1 7471| 11322 7.116] 0764| -0407| 0323| 1063| -4.649| 1410-144N 1 7642 | 11302 6911 003 -1811] 5429
6m2n_BD 3wL Baicalein 0632| -0152| -0226| -0650| 1.125| 1410-144N 1 1 7454 | 11198 7.257] 0755| -0243| o0211| 1436| -4548| 1410-14aN 1 7682 | 11431 7004 1358 1292 5608
663 x77 Xx77 0576 | -1331| -0820| 0274| 7.867| 1410-144n 1 1 7526 | 11098 6.404 0001 -9567| 5684
6wnp PRD_002382 | Boceprevir [ 0706| 0326 -0.471| -0537| -2562| 1410-144N 1 1 7716 | 11332 6.799 0001| -4702| 5614
6wtj K36 G376 3 0.19+ | Sulfoxide is replaced by Sg of C14S. Upon binding to 0997| 0759 | -0548| 2.950| 8744 1410-144N 1 1 7409 | 11218 6.283 0| -10198| 5350
€145, the prodrug, GC376, is converted to GC373.
6wtk UED G373 P | 040,15 093 | -0131| -0554| -2714| -8547| 1410-144N 1 1 7300 | 11261 6.35| 0001| 11494 5220
0.3+ Tetramer. Chain Alis symmetric, while chain B&C are
6wtt_AA K36 G376 3 |assymmetric. Sulfoxide in K36 is replaced by Sg of C145 1270| 0919| -0157| 1061 -4.006| 1410-144N 1 1 7364 | 10897 6.17 0001 8032 5262
337 | upon binding, GC376 becomes K36 in chain A& and B1S
of K36) in chain C. After 308, 6 His are
6wit_BC K36, B1S G376 added 1448 | -0069| -0329| 1382| -9.852 1410-14aN 1 1 7186 | 11036 6203 1397| -0673| -1046| -0744| -12.140| 1410-14aN 1 7314| 10892 6618|  1459| -11.265| 5024
6xad HM PRD_002391 ca:‘p:‘” Y P 097+ 0919 -0870| 0378| -2261| -12.065| 1410-144N 1 1 7.785 | 11646 6.734 0001 -9569|  5.410
inhibitor
6xb1 NEN CL45 is di-oxydized, 2€0 ( S00), and C156 s capped by 0608| -1803| -1.380| -2465| -2332| 1410144N 1 1 7904 | 11778 6.46] o| -a9s1| 5556
6xb2 NEN €145 and C156 are capped by NEN. 0639 -1802| -10a2| -2207| -1586| 1410-144N 1 1 7644 |  1159% 6.487) of 4a277| senn
0.045"
6xbg HM PRD_002392  [UAW246 4 15,15/ By heterogeneous crystal enviranment of P 1.211. 0604| 0913 0382| -2689| -10519| 1410-144N 1 1 7614 | 11309 6113 0203 1053| 0967 -0113| 33895 1410.14aN 1 769 | 11431 31358 14717 7.416
0.045"
6xbh HM PRD_002393  |UAW247 P pot 1104| 1412 -0486| -2591| 13650 | 1410-14aN 1 1 7539 | 11261 6.584 0001| -11172| 5215
6xbi HM PRD_002394 |UAW248 3 20.49° 0644 | 0874| 1776| 0654| 11376 | 1410-144N 1 1 7434| 11366 6312 1030| 1224| -2310] 1442| -9291| 1410-18an 1 7.531| 11248 7375|021 7152|5476
6xch PRD_000216 | Leupeptin [ 92+ 0664| -0049| -0.661| -1.849| -9910| 1410-144N 1 1 7882| 11630 65| o| -13895| 5346
6xfn HM ‘a;?:](" - [ 0.453* 0137| -2309| -0315| -2766| -3.527| 1410-144N 1 1 7.887 | 11413 7.384] 0.001| -0.995 5.746
inhibitor
6xhm vam 4 P 0.00027 [Highly heterogeneous crystal environment of P 121 1. 0563| 1214| 1455| 2823 | -15.900 | 1410-144N 1 1 7557 | 11418 6387| 0423 1510 0709 3217 32433 1410-14an 1 7787 | 11775 9178| 34503 9904 6982
.| @306 do not exist. Highly heterogeneous crystal
6xmk SNIG avs 7 P 0.45+| B0 0668 | 0422| 0735| 2507 -13.981 1410-144N 1 1 7307| 10998 0658 | 0457| -0.168| -2.528| 42.060| 1410-144N 1 7431 11221 952| -38.069| 19635 8892
environment of P 1211
Ccermof Tetramer (two asym dimers AB and CD). Chains A&C bind
6x0a_AC |C1455 another 3 symmetrically related C-term of C&A, respectively. Dimer | o 705 | o531 | 1075|1935 | -11.780 | 1410-144N 1 1 7769 | 11468 637 o0795| 0599| 0242 0255| -2678| 1410-144n 1 7478 | 11202 646| -16.415| -2.912 5273
e data are of AB. Chains B&D are free. C1455 makes the
P protein inactive.
6xqs sv6 Telaprevir [ 18* 0586| 0343 -0285| -1472| 0222 14101448 1 1 7785 | 11312 6.593 o -3656| 5998
6xat NNA Narlaprevir 3 5.1% 1014| 0093| -0104| 2576 10810 1410-144n 1 1 7733 | 11358 6472 0833| 1074 2523|9538 1410-140n 1 7720 11430 6464| Lo11| 12379  sess
6xqu PRD_002382 | Boceprevir [ 3.1 0772| 1803| -1035| -1535| -8750| 1410-144N 1 1 7670 11423 6512 0001| -13.286) 5313
63 Vi GRL-024-20 3 0504| 0764| -0505| -2.556| -1.300| 1410-144n 1 1 7.717|  11.39% 6.595 o| 4239 ss40
-
6y2f 06K 136 [ D;’ o 0991| 0791 1606 | -5.243 | 1410-144N 1 1 7295 | 10972 6.357 0001| -8942| 5209
-
6y28 06K 136 [ D;’ o 0954| 1489 -0209| 0.899| -0.775| 1410-144N 1 1 7399 | 11270 7158 1199 | 2009 | 0557 1410 -12.923 | 1410-144N 1 7423 | 11273 6823| 6551 3949 5227
6ynq PEN 2-Methyl-1- 24,05 | HEAT s cleaved into 2-Methyl-1-tetralone and Tyramine. | o gg; | 1053 | 1476 | -0.541| -5.978| 1410-14aN 1 1 7729 | 11527 6 0001| -9.846 5.183

tetralone

EC50 s for HEAT.




syvf A82 AZD6482 A82is on the molecualr surface, which is not containedinll o g | o551 | .1436| 0332 -5501| 141004an | 1 1 1 1 1 7.731| 11584 6.473] 0.001 87 5308
the major binding sites.
biotin-PEG(A)-Abu
622e QsT Tie-Leu-Gin- ° QST contain a long polyether chain. osso| osss| o00s1| -rois| -2176| 1a04an | 1 | 1 | 1 | 1 | 1 7.427| 10983 6321 0001| -agsa| 5671
uinyisulfone
6urt PRD_002448 | Telaprevir 3 55.76* 0776| 0330 -0340| -14sa| 1028| 1ar04an | 1 | 1 | 1| 1| 1 7567 | 11482 6.483 of 2954 5783
6zru PRD_002382 |Boceprevir 3 150% o0ss2| 1447| -0563| -1332| AL19s| 1ar04an | 1 | 1 | 1 | 1 | 1 7611| 11504 6.37 0001| 14568 5172
7aku RN2 Calpeptin 0072’ 0643| -0113| -1265| -2456| -9968| 1410-144N | 1 | 1 | 1 | 1 | 1 7552 | 11144 6.165 0001| 10285  s5.499
7083 PK8 pyrithione zinc PK8 covalently binds both C145 and Ha1 at Zn. 1020 -0909| -1713| -0256| -6838| w4104aN | 1 | 1 | 1 | 1 [ 1 7756 | 11595 6.297 o| -101s8| 5175
7bay PRD_002214 |N3 [ 16.77°|Ligand binding is improved over 6lu7. 0798| 1130| -1121] -0430| -3718| 1ar04an | 1 | 1 | 1 | 1 | 1 7378 11151 65 of -eser| sa3s
orp G GofAB PRD_002382 | Boceprevir 3 8.0* 1102| 3712| -0151| -1539| 12159 | 141044aN | 1 | 1 | 1 | 1 | 1 7650 | 11712 6408 1301| 3165| o0697| -0988| -14.419 1410-10an 7611 11724 6458 1o7s| 14237  ssis
Tbuy JRY Carmofur 1.82*(The fluorouracll moiety of carmofur s eliminated to 0441| 0202| 0481| 1601| -7.960| 1410-144N | 1 1 1 1 1 7560 | 11219 6.501] 0.002| -11.529 5270
24.30°| make JRY upond binding
7c6s PRD_002382 |Boceprevir 3 8.0* 0689| o05s8| 0273] -Lo00| -4263| 1a0aan | 1 | 1 | 1 | 1 | 1 7666 | 11444 6.598 0001| 671 5476
7c6u K36 G376 0.15* sulfoxide is replaced by Sg of C145. 1050 0649 0039 -1400| 20703| 14100 | 1 [ 1 [ 1 | 1| 1 7297 | 11162 6.203 o 13249 5552
7c7p PRD_002448 | Telaprevir [ Almost a half of PRD_002448 is missing in chain B, and 0510| 0706| -0844| -0428| 3.052| 1410-144N | 1 1 1 1 1 7770 | 11324 6.887| 0746 | 0.404 1973 | -3.453 | 1410-144N 7.646 | 11384 651 -0.455| -2.592 5356
named FK3, while it is fully modeled in chain A.
7c8b PRD_002352 ;‘;’:D (Ome- | p 0s524| 0064| -0754| 2114| 5474| 1a04an | 1 | 1 | 1| 1 | 1 7850 | 11617 6.745 0001 8732 5313
7cr 163 76-0203770 3 o0s87| 2254| o015 0779| o790 1ar0aan | 1 | 1 | 1| 1| 1 7410 11003 6.349 0001 5224 5752
7cst NoL 76-0205221 3 0895| 1518 1433 1767| w014n | 1 | 1 | 1 | 1 | 1 755 | 11113 6.295 of -ssss| ss30
7c8u s6 K36 GC376 [ Sulfoxide is replaced by Sg of C145. 0811| -0s24| -0553| 2401| s604| 1a04an | 1 | 1| o [ 1| 1 7323 11298 of 6932 s607
7ebt 27res f;” SGEofl 36 G376 P 06431 Ifoxide is replaced by Sg of C145, 0896 | 0602| 0816| -2208| -4228| 1410488 | 1 1 o 1 1 7460 | 10963 0774| o615| o0606| -1354| 2620 7582 | 11217 3417| 0837 5545
y 0.881"
7com PRD_002382 |Boceprevir 3 0674| o04ss| -0462| 1660| 2253| 1a104an | 1 | 1 | 1 | 1 | 1 7854 | 11507 6007 o819 o101 1942 3242 1410-144N 7.797| 11516 6851| -0s0a| 2223  sa4e
7009 GKF INZ-1 0214|  1.000 1389 4238 w1004 | 1 [ 1 [ 1 | 1| 1 8053 | 11962 6.732 0001 8227 5137
7dim G CS0fA GSG |36 G376 P 0,15+ Sulfoxide s replaced by Sg of C145. Highly heterogeneous|| 533 | 0791 0502 | -2.880| -12259 | 141004an | 1 1 o 1 1 7362 11082 8549 0349 | 0554| 0029 -2161| 31074 1410-144N 7454 | 11396 31017 13809 6972
of B crystal environment of P 121 1.
7d1o NNA Narlaprevir 3 16.11% 11%| 0667| 0236 1369 -16306| 14104aN | 1 | 1 | 1 | 1 | 1 7506 | 11658 6.491 0002| 13907 5564
7d3i Gau MI-23 3 0.0076* [GQU is hydrogen bonded with S1 of chain B. 1280| 2204| -1533| o0015| 8860| 4104an | 1 | 1 | 1 | 1 | 1 7479 | 11172 6335 0001| -9.409|  5.493
Tikv G GofA V76 sh P | 0.0176 4.2"|Highly heterogeneous crystal environment of P 121 1. 0248| 1751| 0531| -3052| -10714| 141044 | 1 | 1 | o | 1 | 1 7506 | 11311 6666 0012 1283| 0479 -3.065| 38703 | 1410-144N 7.729| 11566 9737] 33707| 18045  7.974
7oy |c1asA Cterm of 3 Chain B binds a symmetrically related C:term, while chain 0844 | 0369| -0369| 0808| 8088 1410-144N 7298| 10675 7975 1691 5914 5965
another chain B Aare i free state. C145A makes the protein inactive.
2625"
7ju7 G65 Masitinib ira] 0a4ss| 0378 -0314| 1819| 7308| 14104an | 1 | 1 | 1 | 1 | 1 7784 | 11370 6.5% o| -11.037| 5484
Tive NNA Narlaprevir 3 1214| 0992 -1365| -2237| -13017| w04aN | 1 | 1 | 1 | 1 | 1 7528| 11504 6.252 o| -1see9| 5428
7k40 PRD_002382 _|Boceprevir 3 0872| 2636 | -0879| -w686| 12475| 1ar04an | 1 | 1 | 1 [ 1 [ 1 7539 | 11449 6.151 o| 17424 5113
7k6d PRD_002448 | Telaprevir [ Acoustic droplet ejection. Cryo-protected. 0713| o049a| -0368| -1482| o0183| war0mam | 1 [ 1 | 1| 1| 1 7673 11389 6.485 of -aoo1] eam:
k6e PRD_002448 | Telaprevir P Acoustic droplet ejection. Direct virification. 0599 | 0531 -0223| -1323| 1348| 141044n | 1 | 1 | 1 | 1 | 1 7618 | 11448 6517 o -3897| 6040
Ctemof Chain B binds a symmetrically related C-term, while chain
7Tkhp_8B : e{:‘ o nainl 3 A are in free state. Q306 forms a covalent bond with 0836| 0939| -0173| 1437 9.127| 1410-144N 7579 | 11183 7356| -3.358| 5057 5710
another chain 145 to form the acyl-enzyme intermediate.
F2X Entry Asingle XY4 s at the protomer interface between the
7ifp GAM GAMofB  [xv4 Library GOS two N-fingers, and located out side the major binding 1680 | -0364| 0029| 1703| 8856 1| o o] 1o 13658 | 8634 10043| -10861| 1054| 2326| 2327| 10531 1390-142N 9802 | 13.847 7971] 3084| 17.418|  9.847
fragment sites.
Tnev PRD_000216 |Leupeptin 3 1119| 0767| -0509| 0180 14576 w4104aN | 1 | 1 | 1 | 1 | 1 7569 | 11364 6375 of 1sos1| sase

PDB data are of the version of 10/25/2020. Lightgray colored cells indicate either chain B of symmetric dimer or ligand-unbound chain. Distances are in A.
*Peptide or peptide-mimic ligand s defined when a ligand contains more than or equal to two peptide moieties. However, it is admitted that a carbonyl group is replaced by alcohol, and that Ca is in a part of an aromatic group.
#The residues with underline indicate that they are of the native sequence.
*Data from the PanDDA analysis (115entries) and the entry having swapping, 3iwm, were not used in this study.
#HBs: 1 for formed and O for not formed. HBs are intra-protomer hydrogen bonds except HB 140-1.




Dataset S2. Summary of the ligand-free entries.

protein chain A chain B dimer
= C-loop conformation PCL C-loop conformation distance
residues . PCL pC2
SPEATS | oDBID | mutation | addedton- | MisSinEN- comments helical Domain | man-chain | HB | HB | | HB | HB | distance | distance |distance 21 omain | Mainchain | B | HB | | HB | HB | distance | distance |distance2| o | oo, | between
term | term residues Cloop | Edoop | 1\ linker " HBwithin | 138- | 139- | .| 141- | 143- | 165Ca- | 165Ca- 214 |l cloop | Edoop | H-loop | Linker W HBwithin | 138- | 139- | ©,| 141- | 143- | 165Ca- | 165Ca- 24 n n two 285
P 138-144 | 172* | 126 |7 | 118" | 28% | 140Cp | 141CB 138-144 | 172% | 126% |70 | 128% | 28% | 140Cp | 141CB Ca's
SARS-
> |aaw  [BOE g SLSG of A 0278 | 0087 1137| 5219 1410-144N | 1 1] 0 1 1 7.650 | 11874 0463| 0272 1.729| 15065 | 1410-144N | 1 1] 0 0 1 7.408| 11805 s684| -10325| 12841 8717
oV’ Q306G
e
1uj1 SGofA 0347| -0304| 0121 239 | 15308 1 1|1 1 1 8024 | 12716 7.437| -2501| 0408 -1.858| 1369 | 1390-142N | 0 o | o 0| o 13326 |  7.826 7495 12888 14.3%| 8446
1uk2 0739 -1139| -01s8| 0027| 6582 o o 1 0 1 9119 | 13142 8081 -4879| -2009| -0724| o0412] 1699 1380-140N | © o | o o | o 9335| 14134 6703| 6776] 11641 10201
1uk3 SGofA 0456 | -1656| 1736 | 0147 10022 1 o | o 0 1 8949 | 13583 3759 | -1666| 0.009| 1.131| 1.041 gzg'ﬁgz 0 0| o 0| o 11552 | 11767 7765  9.945| 12545) 10.300
121i 1164 | 3305 -0.087| 0735 -12.480 | M410°143N | 1] 01 1 1 7.888 | 11419 7.047 o| -8503) 6615
1410-144N
Chain A binds a symmetrically related chain A (301-306)
1218 |C145A while chain B is in free state. C145A makes the protein 0260| -0254| -0343| 1299 -7.947 0 1] o0 1 1 8076 | 12.230 6572| 833 1861 5767
inactive.
2a5a 0557| 0173| -0104| 1668| 4216 1410-144N | 1 1] 1 1 1 8060 | 11824 7.389 0001| 4883|7323
2bx3 s 6466 | -1075| 1136| 1481| e677| SEOMONG o o | 0 0 12959 | 7.929 8.47 -0.001| 10701 8055
2 1410-144N
2bxd G 5559 | 2370 | -0629| -0376| -1983| 8ONG4 | 0 0 12447 | 7.681 o o036 6472
> 1410-144N
235 0556 | -3.945| -0031| -0420| -3520| 141048 | o | o | o 0 1 7.637 | 11672 8194 0001 0362| 6628
2duc 0530 | 0545| 0847| 2152 12658 | 1410-144N | 1 1] 1 1 1 7.956 | 11716 7.065| -4531| -0.173| -0302| -1623| 2899 | 1410-144N | 1 o | o 0| o 8448 | 12633 7338 11684| 10101] 8463
2617 0718| 0147 2076 | 10744 | 1410-140N | 1 1] 1 1 1 7929 | 11755 8381 0443 0136 -0016| 1249| 2885| 1410-14an | 1 1] 1 1 1 8079 | 11.89 7314 10657] 9188|8313
218 A ASG 7697 | -1377| 1613| 1098| 798| PBEOLONI o | 5 | 0 0 12958 |  7.926 -0001| 11365  9.131
s6 1410-144N
2629 0480 | 0486 | -0499| 1540 | 4689 1410-144N | 1 1] 1 1 1 7.810 | 11646 7.581 0001| 6026] 7.767
2h2z 0609| 0576| -03%9| 1206| 6.193| 1410-144N | 1 1] 1 1 1 8137 | 11908 7.749 0001 6408 7.968
2qc2 N214A |GS G of AGS of B |N214A breaks HB 214-2 to destabilizes the active state. || -0.259 | -0.581| -0306| 2760 | 12571 1 0| o 0 0 7.604 | 11472 8266| -1.561| -2.854| 0317| 0526| 0.061 0 0| o 1 1 7848 | 12251 7451 1082| 9722| 8557
3awl  [R188I le_gltp'eve"“ from proteolysis and increases the 0684 -1739| -0.546| -1.844| -2379| 1410-144N | 1 1 1 1 1 7.808 | 11.947 6922 0529| 0038 -0815| 1092| 12289 | 1410-144N | 1 1 1 1 1 8094 | 11934 7.807| -9.809| 4175  7.926
activity.
S284AT2
3e91  [85A,1286 T285A is the same mutation as SARS-CoV-2 3CLpro. 0382| -0287| 0326| 1146| 8903 | 1410-144N | 1 1] 1 1 1 7372 | 11395 814 0190 | -1063| 0426| 0629| -9.126| 1410-144N | 1 1| o0 1 1 7458 | 11224 6973| 14701 0145| 6367
A
S284AT2
3ea7  |85A,286 T285A is the same mutation as SARS-CoV-2 3CLpro. 0694 | -0058| -1132| 2346| 3286 1410-144N | 1 1] 1 1 1 7.669 | 11758 7.767| 0.404| -0.861| -0985| 0975| -10.042 | 1410-144N | 1 1|1 1 1 7502 | 11572 6493 14459| -0552|  6.180
A
S284AT2
3ea8  [85A,1286 T285A is the same mutation as SARS-CoV-2 3CLpro. 0345| 0241| -0507| 1547| 0616 1410144 | 1 1] 1 1 1 7.632| 11385 7.216 0001 -0411 5375
A
S284AT2
3ead  |85A,1286 T285A is the same mutation as SARS-CoV-2 3CLpro. 0566 | -0225| -1043| 1166| -6287| 1410-144N | 1 1] 1 1 1 7.326 | 11163 7.239 0001 -0.603| 5356
AF291A
S284AT2 Chains A&C and B&D are t tric dimers. T285A
3eaj_AC |85A,1286 ains ALC an! are two symmetric dimers. Sl 0537| -0596| -1486| 0314 -6363| 1410-14aN | 1 1 1 1 1 7113 | 11011 6.576 0.001| -10.259 8.074
the same mutation as SARS-CoV-2 3CLpro.
AF291A
S284AT2
3eaj_BD [85A,1286 T285A is the same mutation as SARS-CoV-2 3CLpro. 0.723 -0.272 -1.28 0.93 -2.966| 1410-144N 1 1 1 1 1 7.822 11.887 6.366 0 -8.14 5.234
AF291A
3fof F140A |G Gssofap | FL40Abreaks the hydrophobic interactions with H163 10938 | 2379| -0315| -1933| -2.022| BO0OMN | 4 0 0 0 0 10416 | 13537 7482 -11.237| o0089| -0386| o0196| -1197| 390N 4 0 0 0 0 10181 | 13.384 851| -0483| -0429|  9.456
> and H172to the active state 1410-144N 1410-144N
655 of A.Gss|Cterminal 5 residues do not exis. F140A breaks the
3fog F140A |G o T3S 1y drophobic interactions with H163 and H172 to 8002 | -1266| -0389| -0222| -0.990 o | o o 0 0 12,608 047| -81sa| -3168| -0224| -1945| -1179 1 o | o o | o 9547 0187|0609  9.756
the active state.
3foh F140A |G GSS of A, F140A breaks the hydrophobic interactions with H163 11189 | -1.867 | -0.628 | -2.651| -1.228 0 0 0 0 0 11559 |  14.061 7.399|| -11.715 | -0211| -0154| -0117| -1.160 0 0 0 0 0 13090 | 13.823 8472] 0339 -0118) 9720
GsofB and H172to the active state
N28A breaks both HB 145-28 and HB 143-28 to
3fzd N28A G destabilize the active state. Residues 139-141 in C-loop 3991 | 0485| -0570| -18.669 0 0 0 0 0 0001 -12.071|  6.906
=2 are missing. C145 and C117 has -5 bond. C-terminal 5
residues do not exist.
3m3s  |N214A N214A breaks HB 214-2. 0785 | -0214| -1060| 2191| 9.714| 1410-144N | 1 1] 01 1 1 7.802 | 11773 858 -0011| 0197| -0513| 1231| 4544 1410-144N | 1 1| 1 1 1 8016| 11816 7871 s248] 1049] 8370
S284AT2
3m3v  [85A,286 |GS GS of A, G of B|T285A s the same mutation as SARS-CoV-2 3CLpro. 0041| -0655| -0438| 1384 6.051 1 1] 0 1 0 7.79 | 11864 8546 -0.281| -1.883| 0028| 1.992| -8.071 0 o | o 1 1 7841 | 11445 6991 11989| 1341 6898
A
3vb3 0425| -11ss| -1111| 0253 -10374 | 14101408 | 1 1] 1 1 1 7.958 | 12034 6587| 0454| 0117| 2655| 2291| 6.127] 1410-14an | 1 1] 1 1 1 7.761| 11672 s143| -13.491) 1338] 6698
R298A impairs dimerization. Crystalized with 1mM
4hi3 R298A  |M MofA B |substrate (ligand induced dimerization), but stil density 0477| -0544| 0333| 1012| 2519 1410-144N | 1 1] 1 1 1 7456 | 11379 | 10639 0205| -0557| 0937| -1804| -9.058| 1410-144N | 1 1| 1 1 1 748 | 11111 661| 7898 2832 6455
was not observed. After C-term, LE+6His are added.
Chain A binds a symmetrically related chain A (301-310),
5b60_B  |C145A while chain B is in free state. C145A makes the protein 0410| 0098| 0735| 0995| 6439 1410-144N | 1 1] 1 1 1 8158 | 11.982 7478 -21195|  -344| 6189
inactive.
mono | 2pwx G11A |G GSGSF Monomeric in crystal. GL1A destroys the tight bindingin | - ; 656 |\ 5 456 | 1488 | a4.155 1380-141N | 0 0 0 14.180 8.704
- the dimerization interface. 1390-142N
1380-141N
2qcy R298A Monomeric in crystal. R298A impairs dimerization. 7.877| -1606| 0993| 3573 -154.30| 1390-142N | O | 0 0 0 13672 | 8315 9.831
1410-144N
1380-141N
3foe S139A  |GS G556 Monomeric in crystal. S139A impairs dimerization. 7.866 | -2720| 1536| 3.898 | -156.16 | 1390-142N | 0 | 0 0 0 14541 | 9141
1410-144N
1380-141N
3m3t  |R298A |G Monomeric in crystal.R298A impairs dimerization. 7.400 | -2202| 0048| 3211 -153.83| 1390-142N | O | 0 0 0 14174 | 8847| 10111
1410-144N
SARs- |6m03 0611 -1789| -0.808| -1452| -6.662| 1410-144N | 1 1] 1 1 1 7614 | 11577 6314 0001 -8573] 5227
CoV-2 {gmaq 0798 | -2391| -1098| -2643| -4.920| 1410-144N | 1 1] 1 1 1 7.689 | 11762 6422 of 71s8] s23:
6wqf 0633 | -1865| -1559| -2187| -2.464| 1410-144N | 1 1] 01 1 1 7.845 | 11555 6431 0001| -5765| 5684
6wtm 0978 | -2470| -1268| -2804| -5314| 1410-140n | 1 1] 1 1 1 7207 | 11335 64s1| 0928| -2561| -1036| -2518| -6.130| 1410-144N | 1 1|1 1 1 7380 | 11334 6161 1098) -7571) 5418
6xb0 €145 is di-oxydized, 2C0 (SOO). 0672| -1936| -1468| -2108| -2.746| 1410-144N | 1 1] 1 1 1 7.723 | 11519 6387 o| -6211| 5470
6xhu 1011| -2.824| -0483| -2575| -7.561 ii;gm: 1 1] 1 1 1 7.655 | 11429 6473 0688| -2151| -1329| -3.017| -2.107 | 1410-144N | 1 1] 1 1 1 7643 | 11412 6527| -2874| -6344| 5706
6xkf €145 is mono-oxydized, CSX. 0616| -2060| -1318| -3.305| -3.840| 1410-144N | 1 1] 1 1 1 7333 | 11385 6658| 0557| 2220 -1202| -2859| -5.935| 1410-14an | 1 1] 1 1 1 7537| 11452 6252| 1856| -8154| 5.499
6xkh €145 s di-oxydized, CSD (0S0). 0519| -0321| o0488| 2373| -1.963| 1410-144N | 1 1] 1 1 1 7.674 | 11323 6.736 o| -1966] s.265
Tetramer (two asym dimers, AB&CD). Chains A&C bind
6x0a_BD |C1455 symmetrically related C-term of C&A, respectively. Chains|| 566 | o167 | 1656 | 0317| 3339 | 1410-14aN | 1 1 1 1 1 8.027 | 11767 7227 0860| 0160| -0.524| -0.133| 1765| 1410-144N | O 1 1 1 1 7510 | 11278 6.245| -5535| -3383| 5.805
- BD are free. Dimer data are of CD. C1455 makes the
protein inactive.
6y2e 0765| -2218| -1382| -2748| -5.350| 1410-144N | 1 1] 1 1 1 7.745 | 11778 6350 0001 821 5216
6y84 1.040| -1365| -1495| -0534| -6701| 1410-144N | 1 1] 1 1 1 7412 | 11240 5959 o| -11786| 5077
6yb7 1.077 -1.514 -1.486 -0.499 -6.374 | 1410-144N 1 1 1 1 1 7.447 11.361 5.947 0| -12.153 5.085
7bro G Gs 1286 | -4201| 0.826| -1.805| -13.749| 1410-4an | 0 | o | o 0 1 7.656 | 11822 8738 0001] 9963 579
7c2q 1,62 del [s1,G2 del |sL,G2del | Cterminal 8 residues do not exist. Deletion of s1and G2 0571 -0118| 2372 1 1 0 0 1 0.256 1.908 0 o | o 0 1 0559 11.858|  7.284
— imapirs dimerization.
72y Z%Z OFA/SG | terminal 8 residues do not exist. 0571 | -0128| 2240 1 1] 0 0 0 7.824 0211 1.967 0 0| o 0| o 0235 12501 7.812
Tewb XFEL. 1169 | -3.185| -0.480| -2704| -4.164] 1410-14aN | 1 1] 1 1 1 7615 | 11716 6276 o 7107] 623
GSHM of
Tewe GSHM | AGSHMSG of | XFEL. 0138 | -1004| -0860| -0.261| 9.187| 1410144n| O | O | 0 1 1 8272 | 12225 9.149| 0706| -0126| 0253 -0267| 1.260| 1410-144N | © 1] o 1 1 7911| 11829 331 14361 8884
B
7ifq 0617| -0875| -1219| 0549 -8191| 1410-144N | 1 1] 1 1 1 7971 | 11825 6581 0002 -8645| 529
Chain B binds a symmetrically related C-term of chain 8,
Tioy A |C145A while chain A are in free state. C145A makes the protein | 0528 | 0078 | -0.005| 0484 | 5424 | 1410-144N | 1 1] 1 1 1 7.365 | 10859 6533 1691 5914|5965
inactive.
7jp1 0874| -1179| -1955| -0.886| -3.401| 1410-144N | 1 1] 1 1 1 7.860 | 11797 6437 0002| 7a79] 5272
7ir3 0512| 0199| 0205| 1933| -7.733| 1410-140N | 1 1] 1 1 1 7.681 | 11348 6555 -0001| -10682] 5579
Tira K61 is methylated, MLZ. 0427 0249 1728 -7.280 | 1410-14aN | 1 1] 1 1 1 7.587 | 11343 6525 o| -11003) 5204
7jun Neutron diffraction determining the H positions. 0816 | -2226| -1164| -2774| -3892| 1410-144N | 1 1] 1 1 1 7.595 | 11466 6499 0001 5745|5586
Tivz XFEL. 0542| -1830| -1301| -2281| -3543| 1410-140n | 1 1] 1 1 1 7700 | 11720 | 6652 -0.001| -3708]  s.849
7k3t 1200 -1.820| -1498| -0537| -6.848 1410-144N | 1 1] 1 1 1 7277 | 11381 5717 o| -12684] s.105
ki GAM GAM of B 1587 -0209| -0341| 1858 11.263 o o o 1 [) 14216 | 9164 | 10172| -10762| 1168| 2003| 2270| 12321 13901428 | © o] o o | o 9731| 13923 7.78| 3a75| 19214] o858
7khp_A Chain B binds a symmetrically related C-term of chain 8, 0498 | 0364| 0231| 0525| 3.636| 1410-144N | 1 1 1 1 1 7583 | 11273 6.507 3358| 5.057| 5710
while chain A are in free state.

PDB data are of the version of 10/25/20200. Lightgray colored cells indicate either non-exsisting chain B of symmetric dimer or ligand-bound chains. Cells colored in darkgray are those with undetermined data due to missing residues. Distances are in A.

*The entries containing only domain Iil, 2k7x, 2liz, and 3ebn, were not used in this study.

“HBs: 1 for formed and 0 for not formed. HBs are intra-protomer hydrogen bonds except HB 140-1




Dataset S3. Ligand binding.
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7c8u AB 0 0 0 1 1 0 11 0 1 11 0 21 11 11 1 11 0 0 1 1 0 0 0 0 0 CE

7cbt A 0 0 0 1 0 0 11 1 1 0 1 21 11 11 1 11 0 0 1 1 1 1 0 0 0 CE B 0 0 0 1 0 0 11 1 1 0 0 21 11 11 1 11 1 0 1 0 0 11 0 0 0 CE

7com A 0 0 1 11 1 0 0 0 1 11 0 21 0 11 1 11 1 1 0 1 1 11 1 0 1 CEHL B 0 0 0 11 0 0 0 0 1 11 0 21 0 11 1 11 0 1 0 1 1 1 1 0 1 CEL

7cx9 AB 0 0 0 1 0 0 0 0 0 0 0 21 0 1 1 0 0 0 0 0 0 0 0 0 0

7dim A 0 0 0 11 1 0 11 0 1 1 0 21 11 11 1 11 0 1 1 1 0 11 1 1 0 CEHL B 0 0 0 11 0 0 11 0 1 1 0 21 11 11 1 11 0 0 1 1 0 11 0 0 0 CE

7dlo AB 1 1 0 11 1 1 1 1 1 11 0 21 0 11 1 11 1 1 0 1 1 1 1 1 1 CEHL

7d3i AB 0 0 0 1 0 0 11 0 1 1 0 21 11 11 1 11 0 0 1 1 1 1 0 0 0 CE

Tikv A 1 0 0 1 1 0 11 1 1 1 1 21 11 11 1 11 0 1 1 1 0 11 1 1 0 CEL B 1 0 1 1 1 0 1 0 1 1 1 21 11 11 1 11 0 0 1 0 0 11 1 1 0 CEL

Tjoy B 0 0 0 11 1 0 11 1 0 11 1 11 11 11 1 11 1 1 1 1 1 11 0 1 11 CEHL

7ju7 AB 1 0 0 1 1 0 1 1 1 0 0 10 11 11 1 1 0 0 0 0 0 0 0 0 0 E

Tiyc AB 0 1 0 11 1 1 1 1 1 11 0 21 0 11 1 11 1 1 0 1 1 1 1 1 1 CEHL

7k40 AB 0 0 0 11 1 1 0 0 1 11 1 21 0 11 1 11 1 1 0 1 1 1 1 0 1 CEHL

7kéd AB 0 1 0 11 1 0 0 0 1 11 0 21 0 11 1 11 1 1 0 0 1 11 1 1 1 CEHL

7kée AB 0 1 0 11 0 0 0 0 1 11 0 21 0 11 1 11 1 1 0 0 1 11 1 1 1 CEL

7khp B 0 0 0 0 1 0 11 1 0 11 1 20 11 1 1 1 1 1 1 1 1 11 0 1 1 CEL

7Ifp A

7nev AB 0 0 0 1 0 1 0 0 1 1 0 21 0 11 1 11 0 0 0 1 1 1 1 0 0 EL

PDBid 0l T25 | T26 | L27 | H41 | M49| Y54 | F140| L141 | N142( G143| S144 | C145| H163| H164|M165| E166 | L167 | P168 | H172| D187| R188 | Q189| T190 | A191| Q192 :‘rﬁ:::cti [0 T25 | T26 | L27 | H41 | M49| Y54 | F140| L141 | N142| G143| S144 | C145| H163| H164|M165| E166 | L167 | P168 | H172( D187| R188|Q189| T190 | A191 | Q192 i:li?::ti
MC interface H-loop C-loop interface &I E-loop 1&I1 Linker MC interface H-loop C-loop interface 1&I1 E-loop 1&11 Linker on

The assignments of contacts are as follows: 1 for nonpolar contact, 10 for polar contact, 11 for those containing both polar cond nonpolar contacts, 20 for covalent bond, and 21 for those containing both covalent and nonpolar contacts. Coordination between Metal ion and S or O is classified as covalent here. Polar and nonpolar contacts were assigned by LigPlot (35). Covalent bond
is defined according to PyMol. MC and BC are moving cluster and binding cluster, respectively. The definition of binding mode is as follows: C: (H >= 2 and H+N >= 3) or (H+N >= 5) ; E: (H >= 2 and H+N >= 3) or (H+N >= 5) ; L: (H >= 1 and H+N >= 3) or (H+N>= 4) ; H: (H >= 1 and H+N >= 2) or (H+N>= 3); Core: (H >= 1 and H+N >= 2) or (H+N >= 3). Here H and N dinote the numbers of
polar and nonpolar contacts, respectively. The enttries, 6yvf and 7Ifp, bind ligands at portions of the protein other than the major binding sites, and no imformatiton is given in the table; instead the binding sites are listted here: 6yvf A:63,78,79,80,81,88,90; 7Ifp A:4,5,7,125,126,127, B:5,7,127 (residue numbers without underline are for nonpolar contacts, and with underline for polar
contact). The minor 16 binding sites are Thr21 (1), Thr24 (6), Asn28 (1), Pro39 (1), Cys44 (10), Thr45 (5), Ala46 (7), Asn51 (1), Tyr67 (1), Lys102 (1), Gly146 (1), Ser147 (1), Cys156 (2), Phe185 (2), Val186 (10), Ala193 (1), where the numbers of the parentheses are the number of occurrence of the contacts. The liagnd interaction in 6xoa was chosen for the interaction between chain A
(donor) and chain C (acceptor), and the interaction between chain A (acceptor) and chain C (donor) was not calculated here.




Dataset 54. Summary of the ligand-bound entries supplemented to Dataset S1.

protein Tigand dimer
pc1 C-loop conformation pcL C-loop conformation distance
species residues | missing N- b peptide | o0 comments d 2 di 2 pc1 PC2 b
POBID | mutation | addedto |terminal | namein poB| "o Y o | amenamp | FE | A [ He [ ] dstance | aistance | dstance2: s | B | B | g | | g | dstance | dsance | dbtnced | . ctween
Nterm | residues” authors | e | EC' (M) Cloop | Eloop | tioop | Unker | Domamin| eS| we- | s | V| aae | M| escataoc sosca141c Cloop | Eloop | loop | Unker [Domamn| PARCES | e | s | V| aae | M| descataoc sosca1a1c omein I | Domain il | two 2
172t | a6t [ MO ] gt |1 B 172* | 126t [ M| 11g® B Cfs
w79 x77 x77 0571 0s71| -1274]  129|  6618|141004aN i o o[ a1 vser| mam|  zen 0001  613|  sass
SARS-CoV| MHHHH(2)
7kog MH6 BIS/K36 |2 P B1S and K36 are stereoisomers, which are not distinguished. 0.669 0055 17| -2642| -11.425|1410-144N 1 1 0 1 1 7309 11.083 8611 0001| 2788 5.257
7hoh MHs |MHssofAB|VRE 5 3 oas2| ooa| 0238|2613  5659|1410180N i1l ol x| a|  ssas|  mses|  7o17|  oas2| 0302  0308| 1268| 36635| 14101008 o 1| 7437 | 11284 10048| 20283 10527|  ss0s
7iep UeD 5ca73 » 0738]  osas| 0203  oa1| 3343[141014an i i o a[ i vae | miass|  7ass ooo1| oms|  7en
7icq UED E=) B 0581] 0485|0493  o0686|  2609|1410-14aN i o] o 1| 1| 7asa| 11as0] 704 0002|819  7sm
saps. |73 FUA Fusidic acid 0so1]  0627] 1131 049]  -4.356[1410-14an 1 1 1 1 1 7.577 11358 6111 -0.001] -10.207 5.014
Cov-2 Tabu R6Q RS102895 19.8°|R6QUs between the surface of domain ll and C-loop of another 1237 -133 -1.399 -0.274 -6.221(1410-144N 1 1 1 1 1 7.713 11.548 6.256 0.002 -10.44 5341
16,73 protomer
Dimethy!
Tadw R7Q propio 1109| 0625| 1718|025  -6739|141014an il 1| a| x| 1| 7z | msu|  eoar o001 araz| 513
phenone
Tacg F26 5 3 306 do not exst 0955| 0188|1467  o0434] 9039|141014aN i o] [ 1| 1| 7ew| mss2|  e2er o001| 13825| 5250
7ach ReH 1 3 3°[ 2306 do not exist. 0a18| osea| 1os9| 131a| 13e4[14101an i o] [ a[ i ew0| 1mess|  eser oo01| 6262|5139
7afo ROW Ipidacrine ROW is a small compound located on the surface of domain I 1061| 0879 1829 0017|  -8.358|1410-144N 1 1 1 1 1 7.823 11672 6235 o| -11839 5.140
Taga ZE AT7519 2516 LZE is at the interface of domain Il and Il 0.969 -1.09 -1.071 -0.484 -5.861(1410-144N 1 1 1 1 1 7.544 11.335 6.146 -0.001 -10.886 5.358
ar0s’
7aha s Maleate 1063 a29| 1728 0321]  8223[141004aN 11| 1| i 1| 7ens| msso|  sess o001 1482|523
7akd CB1 Tretazicar 1.04 -0.522 -1.629 0.031 -5.522|1410-144N 1 1 1 1 1 7.332 11.049 6.125 -0.001 -11.268 5.125
7amj AMZ PD 168568 ;“(”Jfo‘j“:f'w‘g" the surface of domain lland Crloop of another| 3 15|y 0gs|  1617| -0.246|  -7.536|1410-14an 1 1 1 1 1 7631 | 11463 6034 of a1 5151
7ans AW Adrafinl 0802 -0585|  1548| 019  5a45|141014aN i o o[ [ i rme| mss| esn o s sk
720 |N72L RQH Climbazole RQH i 2 small compound located on the molecular surface 10aa| 1006|4725 o00a| -7.533|141014aN i el oala| | ame|  mer | eoss of aisis|  sase
Tap6 RON MUT056399 38241 1 09(Alt B) and MBS clashes with RQH. 0848| 0488 2251 006  -5.364(1410-14aN 1 1 1 1 1 7701 11436 6341 0002| -8.891 5.163
3673
7aph Rz Tofogifiozin R721 on the surface of domain I 0858|  0492|  16| 0163] 6477[141004aN 11| 1| i 1| saso|  11eas|  ssse o uas|  sas
7age RV unc2327 o76] 1062|156 04 6.905[1410-1aan i i i a[ [ ssor| mism | ease 0002 10237]  so80
7aqi arL trenprodi QEL s on the surface of domain Il 1141 oses| 4701  005]  778[141014an i o] [ 1| 1| 7e.| 1ea|  e0ss 0001| 02| saw7
Taq) S7H,RV8. Trigcla 30.02'|S7H and RV are sterecisomers. The epoxide group of RV is 0571 -1.096 -1.731 -0.155 -6.1821410-144N 1 1 1 1 1 7.325 11.269 6.302 0.001 -7.911 5.411
isocyanurate 21 51°| climiated to make alcohol of S74
Farf RVW thioglucose RVW s a small compound located on the molecular surface. 1082| 1854 -1003| -0.906| -5.948(1410-144N 1 1 1 1 1 7778 11.647 6374 ol 978 5365
C145 s di-oxvdized to be CSD
7avd 8 s SEN1269 Chein A s ligand-unbound. 0928 1453 2084 a254] -3.084|141014N 1 1| 7210 11149 esar|  619] oess|  ss6
Tawr sw Tegafur $7W i 2 small compound located on the molecular surface. ossa| 09e4| ase| 0363|  6332|141014aN i oaloal x| | | mes| eans of avass| s
7aws see TH302 1209 099| 1743] 00m2| 7853[1410100n i i i a[ [ ren| mse| e o001 a1281] s
5145 is mono-oxydized to be CSO (hydroxycysteine). NIA2(AIE
awu 09s9| 0781| 1683 -0112| -5.46|141014aN il a| x| 1| 7mo|  mars| easm o001 ssw| s
88 15N2463359 |A) and M165(Alt A) clashes with S8B.
Taww a Clonidine CLU is a small compound located on the molecular surface. 1001 1031 -1812| 0.129|  -6.623(1410-144N 1 1 1 1 1 7799 11737 6.444 o| -10.695 5113
Glutathione
7ax6 seH 3 S8His 2 small compound ocated on the molecular surface. 1124 04| 2058 0208|  5323|141014aN i el oala| | gsos|  ma|  ean of azer| s
Taxm 93) Pelitinib 125 9”“‘ between the surface of domain Il and C-doop of another 0908  -0.638| -1607| -0.182|  -7.143(1410-144N 1 1 1 1 1 7781 11551 6310 0.001| -10848 5186
1 24| protomer.
7ar0 acp AR42 QCP i on the surface of domain . 1067  1034] 16a9| 0081| 8229[141004aN i | [ 1| 1| 70| nsss| e o w3 saos
Tay? 8T Isofloxythepin 48| 8T s double configurations. 1035 1305 169 7.277|1410-144N 1 1 1 1 1 7733 11.598 6.065 0001 -10.884 5.237
207
73 e myricetin 0242| oa33| 002 o7es|  a312]141014an i 1| 1| a[ | 7ss0| 1ieeo|  73es oas|  007| 0336|103 -1445|1410:144n 1 1| 7735| uew0|  esss|  osss|  2s12]  ssor
7hak se ebselen oy seis modeled oor7| 2287 102 4729 14101440 i el oaf o a| | rase| mest|  ean o001| essa|  s26
08247
0al se MR6-31:2 | only se s modeled: o61a| 2121|4137 2421|  4218]141004aN i oal o oal x| | gess| men|  eaes ooor| e7st|  sam
178
7be7 AlD VG132 3 0809 0816] 0264|  1484] 0619]141014aN 1| 1| 1| 1| | 77es| 11ass|  eess| 1017] o677 oa1s|  1447] 3208[141014aN 1 1| 7643 | 11526 6667 | 35| 2657 5420
7bfo ur ebselen There are five SIT's (3 in chain A and 2 in chain 8). Only a 0551 0.644 0.781 09 5.914|1410-144N 1 1 1 1 1 7.642 11.455 7.639 0.622 -0.188 0.424 1.601 -6.68 [ 1410-144N 1 1 7.809 11.748 6.743 4273 2502 5.781
fragments of 9T is modeled. Se-C145 s only n chain A
7ogp AlD VG132 3 0753 o75|  oo17| 1367 o0e75|141014aN 1| 1| 1| 1| 1| 7sos| 1isss|  6778| o097s| o7s| 0215|1426 2979[141014aN 1 1| ves2| usu|  eera| aa2m|  azea]  ssor
7384 sGofAB  |FNO shikonin Chain 8 i ligand-free. Cterminal rsidues 299-306 donotexist, | 1166|0304 002 1159|6198 i ol ol of a|  san| 13087 122| 1288 8610
767 65666 |ascaG  [B1SK36  [acaze 3 089" 815,36 are stereoisomers and are ot distinguished. 0s67| 0307 1304 8466 1410-144N i 1l ol 1| 1| 72| 10sss| 20| osos| 1402 oses| 0s32| 27.909|141010aN o 1| 7aon | awoss|  ees2| 27704 10327|  6ss0
e ZVAD-FMK | ZVAD-FMK B 059 0401] 0141 -047a]  2059| -8934|141004aN i o] [ 1| 1| 78| mses| e 0001|0874  saz
e ALD VG132 3 391 0938 o9es| 1588 9.252[ 1410-144N 1| 1| 1| 1| 1| 7asi| 11158  6033| 1248 o706| -033] o0517] -9.227|1410184N 1 1| 7a7a| 11145 6255 | 2951 o4se|  sso2
7dk1 zn zn 03251 y;;“;zr"i’”“é‘)w“‘ €145 and €156 of chain A and one at 0.739 02 0157 0362 6.1241410-144N 1 1 1 1 1 7.670 11425 6857 0648 0276 0416 0257 -3.16|1410-144N 1 1 7.676 11.466 6.566 2964 6957 529
of chain
7d0p e Myricetin 063*[302-306 do not exist 009 0753 1839] 163 4801|141014an i 1| 1| 1| 1| amr| mma|  ese o 7ais|  sas
7dpu HER 3 030 3132 2594  0605|  1758|  2.383]1400143N of o o o of 1e007| 12403| 6as0| oar| 2473 109 -2557|  -287[1410-14an 1 1| 7291 | 57|  ea02| 198 o731] sk
7dpu_AC HFO 7 ozs'| 0294 0261]  o074|  004] 433|1410180N 1| 1| 1| 1| 1| 7eas| 11e69|  7249| 0172 -o4sa| o0072] 1088| -5.247|1410144N o 1| 73| 1215  esm7 338 o051 568
etramer
7dpu_BD HFO 7 026° 0263|0203 0525 0241  4505|141014aN i 1| i a| | 77es| mgsa|  7ssi|  oas2|  do023|  o0s06]  095] -19.187[141014an o 1| 7375 | ise7|  easi| 12614 12208  ses2
7e18 HUR 53 v 00347 0142] 1494 o0a76| 3419 4.251|141004aN i a1 1| 7sa0| 13| esss o 1| soar
7e19 HUO sHs B 00145 0665 2883 1023 0635  4288|141014aN i i 3| a| | sass | mass|  esss o001 so2a|  ssi6
7ein 7R0_000215 | Leupeptin B 0917]  o0e96| 0as1| -2025] -12461]141014aN 1| 1| a[ 1| 1| 7asm| 1145a|  es05| 1021 os22| -0as7| -1977] -12.935|1410184N 1 1| 7a06| 11402  eese| 0245 13ee3] 5207
THay X ®1a 031 0519 iss2| 100a| s.2011410:144n i i 3| a| | rse | mas|  ees o001 e3s|  sax
7Haz 281 vis0 0362] 0333 0046|1413 -1841[141004aN 1| 1| a| 1| 1| 73| 11225 6692 o0415| -0s63| 0296| -0655| -a.518|1410184N 1 1| 7es7| 11277  esa| 33|  s219]  sars
pz GHX MPIL 3 o €ys128 and Cys300 are mono-oxydized to be CSO osas| 2031 1243 254|  -6.463|1410-144N 1 1 1 1 1 7272 | 11287 6236 -0001| -9.468 5392
7ia0 VHV MPI3. P Do 10083) Cys128 and Cys300 are mono-oxydized to be CSO 1244 071 -0.893 -2.235 -7.62(1410-144N 1 1 1 1 1 7.378 11.167 6.225 -0.001 -11.455 5.545
7ia1 i MPia 3 o] Y228 and Crs300 are mono oxydied tobe €SO 087| 0283 0626|1755 7.1811410-14n il oaloala| | 7ses| mses|  eass 0002| 10807| 537
7ia2 VM MPis 3 o oaz2 ys128 s mono-oxyaize o be €50 (hydronycsteine) 0937 ooss| os1| 2408 7.108|1410188N i oalaf o a| | 7ses| mase|  esn of -oass| s
7ia3 i MPIG 3 st Cys128 and Cys300 are mono-oxydized to be CSO osss| 0111 08| 1313  7.336|1410-14an 1 1 1 1 1 7348 | 11339 6377 o| 10078 5278
Tia4 xM2 MPI7 P ‘ ZMSQ Cys128 and Cys300 are mono-oxydized to be CSO 0.99 -0.538 -0.844 -1.791 -8.135(1410-144N 1 1 1 1 1 7.427 11.390 6.365 -0.001 -10.182 5.286
75 NoL MPIB 3 ‘ v bt and Cys300 are mono-oxydized to be €SO 0.949 o00a| 0735|1583 -8522[1410-14an 1 1 1 1 1 74s6 | 11379 6.142 0001| 10749 5.249




isu ueo Gc376 10a7]  os79| 0052|0719  -911a[141014an 1 1 1 1 1 73| 10w 6.291 o001 -11418] 5785
70 w1 MAC5576 Chioropxypyridine in MAC-5576 s reduced to be LWL 041] 1061] 3173[  1267] -6907[1410-14an 1 1 1 1 1| 7430 11404 6.350 of oas|  seos
mw 63 4 0.601 157 o764  o0sas|  1359[1410-14an 1 1 1 1 1| 74| 11100 6915 0001 2sm|  ss%
7jwB_AB 63 4 B B o 0s02] 1708] 08| oass|  2182[1410-14an 1 1 1 1 1| 73| 1107 6802 o0734| 1s31| 0307 oes7] -0389[141014aN 7450 | 11117 6308 2082| 32a3]  sea1
etramer pace group of
7iw8_Co 63 4 0886| 1s07|  047] o7s6| 3862[1410-14an 1 1 1 1 i 75| 1o 6184 | os2s| 1973|0717  oess 2.03[1410-144N 7324 | 11025 6.669 -069] 4698|5655
SNIGS of 018"
7Hoe SNIG | ASNIGSGER |K36 2 0.086' 0s63|  0438| o0so1| 2568 -11.146[1410-14aN 1 1 o 1 1| 7247| 10863 6318 o063s| o715 0188 -11ss|  33.482[1410140N 7a38 | 11131 31200 13284 7820
of 0069'
7o suig  [SMOSGEO! g 5 1310 0607|  0s3a| 0318) -265| -14107|1410-14aN 1 1 o 1 1| 7se9 | 11283 0339| 033| 0sa6| 1668 39.172|1410-14aN 737 | maz2 36973| 15988|  8.009
kil A GAM xap FMAX E01 Xap is 2 small compound located on the surface of domain Il 2274|  0ses|  oie|  nas|  oaes 1 o o 1 of 13961 8949 | 10162 4725| 19553 10009
GAM ofA,
T8 aam | s v FMAX E09 XVais a small compound located on the surface of domain I 1509|019 226 1815 7.02 10777 | 11892 7958 | 2003 133 o542
Thes xv Jung-76-3A 1-owybenzotriazole in X7V i replaced by CL45, 0797] 0904|1472  0267] -10026[1410-14an 1 1 1 1 1| 7| mam 6.010 0001 160s6]  asa0
carboxylate
7i0d 0EN MLL88 25 oso1] 0013 a1 0719 -8738[1410-14an 1 1 1 1 1| 7ms|  1sa 6.218 0001 12377] s
7110 xev 4 o621 o4sa] 1au| 1861 4s572[1410-14an 1 1 1 1 1| 7ses| 11729 6.521 0002| 7104|5317
i XF1 B 25 0434| 035 1164  o0asa|  4795|1410-14an 1 1 1 1 1| 74| 11709 7440 | o0607| 0127| o658 0748  3526(1410140N 7947 | 11671 6894 | 3581 2524|5903
15
712 XFa 14 32 0329] 1203 0984|1702  -2.678[1410-14an 1 1 1 1 1| 78| 11504 6.588 of 617  sism
13_A XF7 2 113" Chain 8 is ligand-unbound. 0749] 1ass| 0377 -0a09|  1567[1410-14an 1 1 1 1 1| 77| 13es 7.493 ag33|  ass3|  ssos
714 XD % 20 052 0429 1199 1401|  4677|1410-14aN 1 1 1 1 1| soon| 11788 7218 o665 o118 0603 1408  -1426(1410144N 7930 | 11675 6835 -038| 0494l 5480
0os’
demethylated
7isd X analog of 0384| 023 0304 1924| -8086|1410-14an 1 1 1 1 1| 7ms| 11260 6430 of aase1|  sa77
masitinib
b7 PRO_002448 | Telaprevir Neutron diffaction determining the H positions. o679 0387|0173 -1419)  -027|1410-14aN 1 1 1 1 1| 7sw|  13a 6698 of ass 5913
7ibn PRD_002460 | Calpain | 098] 0371] 0a16] 2009| -9944[1410-14an 1 1 1 1 1| 7so7 | 11266 6.202 0001 12738] 5370
7ieo xn it o 1163 0157|0723 2727|  9a75|1410140N i a1l a| | 7227| w0sa0| 217 of as| s3m
0.057]
Ties TP 1a . 02| 0283 1216 -2999| -10364|1410-14an 1 1 1 1 1| 7382|1106 6234 o001| 1238 5372
11
0.27
7t xua 1g o 0997| 1708 0a69| 3472  -2.16|1410-14aN 1 1 1 1 1| 7208 10920 6.488 0001| 6006 5.892
7l x4 1 0087 0836 0717 1008 2714 -5.606|1410-14an 1 1 1 1 1| 7783| 11605 6612 o080s| 1098 0497 2757 -4.067|1410144N 277 | 1167 6551|1203 8473|5407
o9
1390-142N
7ide GAM  |GAMofe |Rov F2X E06 Smallligand ROV s on the interfavcce between domain | and Il 025| 0703|0217 0799 9302 0 0 0 0 1| ssss | 2ses| 1036 | -losss|  10s8| 2185 2142 1439l 20N 9885 | 14054 7643 | -a945| 18907 9873
Tife_A GAM xws F2XE03 Chain B is ligand-unbound. 2869| 0476 o038| 1181 94m o o o o of 13002 | 110s9| 1021 215 1708|750
SNIGSGER of Y91,¥8Y, are not distinguished. Sulfoxide of the
ke SNIG A SNIGSGE (Y9LY8Y  |2a 0.18* 0s6s|  0288| 0so1| 25| -12944|1410-14aN 1 1 0 1 1| 7307| 10868 o0ss8| 0628 0363 2218 36.895|1410-144N 7469 | 11274 as02| 16177 7912
ook ligand is replaced by Sg of C145. 306 does not exist
ks sug  [MNOSEA vy o 014 VAPA7G, are not distinguished. Sulfoxide of the 03s9| 0726 0509 3016 -13803|1410-14an 1 1 o 1 1| 7303| 10872 0309 0212 0067 -2441| 38365|1410-14aN 7497 | 11469 aa004| 1689|7808
SNIGSG of B ligand is replaced by 5g of C145. Q306 does not exist
SNIGSGE of st Y4V and Y7M, are not distinguished. Sulfoxide of
ikt SNIG A SNIGSof [YaVYTM |2k 0.1+ | Srereotsomers, VAV and F7W, are ot distngulshed. Sulfoxide of 0763 0908 1042 3165 -11.059|1410-14aN 1 1 0 1 1| 730| 10988 0736| 0447 0206 2878 34.199|1410-14aN 7554 | 11405 9509 | 31798| 14154  7.904
g e the ligand is replaced by Sg of C145. Q306 does not exist
SNGoA |vervevyss Stereoisomers, Y31,Y8Y,Y55,Y4D, are not distinguished.
Tika NG |nceanrs lvag |3 0.29* | Sulfoxide of the ligand s replaced by Sg of C145. Q306 doesnot || 0.605|  0378|  0639|  -2385| -16332[1410-14aN 1 1 o 1 1| 7303| 10866 6574 | 0669 0s3|  0362| -2081| 37.893|1410-14aN 7623 | 11523 a7ees| 13315 8003
o
> exist
sticgofA, st Y64,Y4), are not distinguished. Sufoxide of th
Tk SNIG |SNIGSGFof |Y64¥el |3 0.26+ | Mereosomers, YAV, are not distinguished Sulfoxide of the o0s16| 0342 1186 -13.375|1410-144N 1 1 o 1 1| 7305 | 10949 6359 071 0997 0354 -0917| 36859|1410-144N 7356 | 11149 36105| 15418 7.996
oot igand is replaced by Sg of C145. Q306 does not exist.
SNIGSGE of YBV,Y8S, are not distinguished. Sulfoxide of the
Thw SNIG A, SNIGSG of | Y8VYES  |3d 030 074 099 003| 2818| -14148|1410144N 1 1 o 1 1| 7316|1089 05698 047 0305 -19%| 38813|1410-14aN 7382 | 11251 a7sa1| 1439|8083
g ligand is replaced by 5g of C145. Q306 does not exist
SNIGSGHR of st Y71,Y51, are not distinguished. Sulfoxide of th
7k SNIG A, SNIGSGof|Y7LYSL (3¢ 0.2+ | Mereosomers, YILYS1, are not distinguished Sulloxide of the 0s48| 0785|0466 -12.755|1410-144N 1 1 o 1 1| 73| 10921 0614|0567 042  208| 35.954[1410140N 7516 | 11392 2a262| 10856| 7683
g e ligand is replaced by Sg of C145. 306 does not exis
Cterm of chain Two heterodimers. Chain A binds the C-terminus of chain C in
7ime_AB |C145A cacCtermof Chain 8 bind Cterm 0.809 043 0219 2103  7.777|141014an 1 1 1 1 1| 7430|1087 7038 o4es| 0037| -043| 0243  1542[161014aN 7950 | 11597 6375 | 9102 4462|6047
NspaC of Nspac.
Cterm of chain Two heterodimers. Chain C binds the C-terminus of chain C in
7ime_co |c145A caCtermof Chain D bind: Cterm 0737|  1462| 0696| 2203  -5.224|141014aN o 1 1 1 1| 79| 10761 7s01| 0999|  -065| 0925 0264  2282[141014aN 7309 | 10478 6550 | 6236| 0369| 6162
Nspac of Nspac.
i o1 058 03| 025 119|  -4.082|1410144N 1 1 1 1 1| 77| s 6.586 of eas1|  sa3
5948770040
7yh YH UAWI9-36-1 1204] 1305 1032 -11197[1410-14aN 1 1 1 1 1| 77| 10906 6320 of mi2s|  saer
i HM HMs H UAWI9-363 1367 0737] 0397 10371[1410-144N 1 1 o 1 1| s | 11148 6573 of e7as|  sser
7zt NG |sNiGs LMY [8b 1223] 0895|1006 -15.355[1410-144N 1 1 o 1 1| 7250 10915 6.523 o az0sa|  saa
SNIGSGER of KP,YKM, are not distinguished. Sulfoxide of the
Tieu SNIG |ASNIGSGof |YKPYKM |12 YKV, 0714 06 0s2| 2903| -12141|141014aN 1 1 o 1 1| 73%| 1097 oasa| 0287 0329|2847 35032|1410-14aN 7438 | 11315 33345| 15233 7233
o ligand is replaced by 5g of C145. Q306 does not exist
iy BT el OV PP Stereoisomens, YL5,YLM, are not distioguished. Sufoxide of the 0.667 048] 0515 -12.916(1410-144N 1 1 o 1 1| 73| 10801 0531 0372 o408 1708  37.87|1410-14aN 7414 | 11159 3573| 17323 848
AB ligand is replaced by Sg of C145. Q306 does not exis
SuiGsaE of 20 is deuterated 19b. Stereoisomers,YLS YLM, are not
Tiew sNiG SR |visym | 200 distinguished. Sulfoxide of the ligand is replaced by Sg of C145. 0634| 0326 0661 24| -15.808|141014aN 1 1 o 1 1 7254 | 10871 0743 oaws| o03s2| 1417| 36482 [1410-14aN 7319 | 10906 6529|1383 8303
’ Q306 does not exist
Tx sue[NOSO yvpvm |1c MDY Sufoxideofthe | gggq|  osss| 0609|2502 -14361(1410-14aN 1 1 o 1 1| 7204|1096 0683|0726 0329] -2183| 41125[1410-14aN 7340 | 11047 9617 37.902| 18769 889
ASNIG of B tigand i replaced by Sg of C145. Q306 does not exist
Stereoisomers, YMM,YMJ,are not distinguished. Sulfoxide of the
iz ™M™ 11 101 48| -12.805|1410-144N 1 1 1 1 7 111 0001| 12817 17
y SNIG |sNIGsG JES ligand is replaced by Sg of C145. Q306 does not exist 0908 8 o3| 8051410 ° s =0 000 ® 3
Tz SNIG |sNiGsG  |YMVYMS s Stereoisomers, KY,YL7,are not distingulshed. Sulfoxide of the 0.856 109| 1007 -3487| -13.016(1410-148N 1 1 o 1 1| zan|  1as ooo1| -aas11| 5057
58 ligand i replaced by Sg of C145. Q306 does not exist
SNIGSG of KD, YKA,are not distinguished. Sulfoxide of the
7mi 6o | vko,vka 7 7 4 1 11.175|1410-144N 1 1 1 1 7.47 11.24 1021 062 321 -11.013(1410-144N 7494 | 112 26| 13.417 27
° NG ap e ligand is replaced by Sg of C145. Q306 does not exist 06 0978|059 3168 i ° 3 ° 06 © 062 3 o130 ” 3 R 276
SNIGSGE of Stereoisomers,YKS,YKV,are not distinguished. Sulfoxide of the
7mo1 SNIG |ASNIGSGof |YKSYKV |14c ! 2re not distingu shed. Sulfoxi o0701| 0716|0215 -2854| -13576|1410-14aN 1 1 o 1 1| 7209 | 10911 0.496 os7| 0362|223 3327|1410148N 7504 | 11301 a3202| 12305 7479
pomese tigand i replaced by Sg of C145. Q306 does not exist
SNIGSGE of hed. Sulfoxide of the
7mo2 SNIG o |1z ofthe os11| 0709  0s06| -293| -14387|1410-14an 1 1 o 1 1 7217 | 10814 043| 0629| 0059|273 36926[1410-14an 7491 | 11382 assi| 1a718 7625

ASNIGSG of
8

ligand i replaced by Sg of C145. Q306 does not exist




SNIGSGE of

Stereoisomers YLJ,YLD,are not distinguished. Sulfoxide of the

7 : 1017 e10- : - - 0
s e asweseor|uno e . Sereasames YU D o e, Sl oors| oama| osoa| 2ess| -te17|er010an I oss| osu| oom| -7ms| suses| ur0an 7ass | 11am susa| 1s003|  sow
SNIGS of Ste YMLYLY, t disti hed. Sulfoxide of th
7mo4 SNIG ASNIGSG of [YMLYLY | 21¢ P ereoisomers, YW1, YLY,are not distinguished. Sulfoxide of the 069 0742| 0098| -2787| -14.142|1410-144N 1 1 0 1 1 7377 11.055 6.642 0537 0.644 0367| -1.964|  36.463|1410-144N 7.569 11300 35.450| 15682 7.784
8 = ligand is replaced by Sg of C145. Q306 does not exist.
T v u 0120" [ cha s g untouna 05| oo oom| 12 veoe|omman Y Y Y Y O BT = B | 2| _sm
nan w e o oss| 137 osm] oese] sewsssrosean o o S| 9| | wmame| ras| o] om| owa] oxs| vams|uosn 7| uimm | eem| o] o e
s i 0057 chan s fgmaunbouna 0as6| wsw| oa| 1om| amofworem I Y Y Y = A ) o] oul ssa
) W s 0.020" chin s bganunboun. 062 aen| 0| osos| tows|aroram Y Y Y I I = tost] oees| s
T W e oar 0a2| osre| _azwr| owsa| aomfimoran I Y Y Y 23 A ) o] asu| s
sy s o1 oas] o] ims] o] a0ss|ssrosean Y Y Y Y I T I ooor| sass] san0
Tm8z v 29 0.25-0.50* 0.569 0.178 4.584 0.874 -3.911|1410-144N 1 1 1 1 1 7.633 11.205 6.710 0 -6.899 5.351
ms0 s s omsasr oas] _os| 1| 1is] ossssmosean Y Y Y Y I I = ooor| aam| sss
Tt wa i oot o7t wan| 1w ion| soafworem I Y Y Y 223 T ) e
7mbi_AD Yw) 151 P o019 0.63 0.822 023 -3.042( -10.168|1410-144N 1 1 1 1 1 7.495 11.153 6.425 0.28 1.578 -1.047 -3.152 0.995|1410-144N 7.503 11331 6.436 -9.862 -5.929 5.809
_ 0.30°| Tetramer (two heterodimers). Trimethylpyridine-3-carboxylate
5157 o 151 reptced b S o 145 0 b Y
7o o W | o | oo om| 1o 2s0| 2sm| -a0mwr010an | o | ] en| mas| e es| wan| oau| asss| asis|uoa 7a0| 10| eses| 2om| oma| ses
nsp8/S The substrate is C-term Sres of Nsp8 and N-term 4res of Nsp,
Tmer  |c1asA AVKLONNE | substrate P 1o substrate s Cterm Sres of Nsps and frterm res of NspS, 0605| 0181 -0037| -1321| -10396|1410-144N 1 1 1 1 1 7.282 10685 6.460 0.001| 12234 5.648
AVKLQUNEL th st Lis i
sepce
term atio- The substrate is the C-terminal 81 tide of NspaC,
e |cuasn [ Thesubstateishe Cerminal s pepideof Npac, oses| 15| ocaa| 05| -s2s2rer01ean T N ooor| sss| s
Sbsrte
Tone W weras , 207 contans o ot oe1| asa| _am| awm| sowlwmotan Y Y Y Y Y B T BT ooo| a0en] a7
7mpb AsC Ascorbate After Q306, GPHHHHHH is added. 0857\ 1766 -1173| -2.607|  -8.102(1410-144N 1 1 1 1 1 7.780 11.750 6.620 0756 -0.892 04 0.158 0.552|1410-144N 7.507 11469 6.692 8769|  -6.705 5.730
T 7000216 [ eupeptn , os7s| o] oms] orm| 3asssssosean Y Y Y Y Y B2 TS 2 B ooor|_assu| sam
Toas w o ooz o] o] sw9] 2am| torsserosean Y Y Y T e o sa] sam
GAMSAVL N-terminal & C- Chain A binds SAVLQ, N-terminal of Nsp4C. Chain B binds C-
Ten|cuss GAMSAVLQ | GANSAVLQ. il , ermins o chan A anethrun, Gavof GASAWG (Crem | 006|  0s8|  -1sa| 17| 5065 1e1010an | o) a| s a| so| mess|  eass| uss| oow| oam| azer| svses|usoa 25| wosm | sen| oss| ases|  eamo
substrates of Nsp4C) is missing.
Toes|cuasa saviascr | swhstte , T termiak o bt e capd by AcE and WA, oss|  ozs| wo%| zane| -ta168| roan | o o ] | wen| ess| osm| oan| ows| osse| sss|usosa sam| s  ees| aom| aim| ssas
7n8c YD1 Meules948770 0.544 -0.291 -0.369 -1.34 -3.793[1410-144N 1 1 1 1 1 7.736 11.563 6.807 -0.001 -5.717 5.508
oo e oo [socemear |+ o] 17| own] o] e |wosen Y Y Y O 0 N o sae] sam
oo Wo [tohpreur , ors| _oams] om| aa| awssfiroram Y Y Y Y Y BT T B ooor| _ssm] s
Tnby* uss su3z27 Four U8 per protomer bind to four distinct sites, respectively. 0578 0647| 0285 1.104 5.446(1410-144N 1 1 1 1 1 7512 11.466 7470 0879 0582| 13875 1155|  -4.962|1410-14aN 7.524 11407 6.943 3622 1.667 5.753
s Mo [wom , osis] _oms| o] oas] 1mssronean Y Y Y Y Y 2 ) B o] ams| s
o2 PO ’ 10| vass| r0m| oess| oas[uosan o o o] 5[ | ww| ew| iow] s oz s [wotan 7o | | oo | asn| sew| sew
st PIT [Te , 1276 _1sw7] o] osss] aialsssosean o o sl o[ ] mms| e osw| em 77| i [0 saan 73| niae|  eon| o7 aoss] sam
Tnie vaw [0 155.10" cram At g e omas| o 0009|375 1ar03ean 77m| aar|  7se| saws| tas] sem
a6 un e 939" Chain A g e o] o osn| sse[1erosean 7o | wam|  7sms| ser| sos]  ses
a6 w o > 1000 chan A g osia| o5 s aasa[sarotam p I ) R T
7o w e 236" Chain A s g oen ous oass| eana|1er016an 0| s | 7ss| ass| 1] s
T i |m P |29 [cran A lganaree oo o301 aar[wi0sean e R ) I T
Tnw2_A usz LON-WEL- 0555 -0.497 -0.84 1513 3.25/1410-144N 1 1 1 1 1 7.652 11.288 7.067
- adc59df6-47
055 P L ) 1] s o] ] 7omeosen o S| 3 sen| wsn| ews| oms| oer| | zow| sems|uosan 7o | v | eam| e wre| saw

PDB data are between 10/25/2020 of Tables 182 and 7/25/2021. The meaning of the table is the same as in Table S1and 52




Dataset S5. Summary of the ligand-free entries suppplemented to Dataset S2.

protein Cchain A chain B dimer
PC1 Cloop conformation = Cloop conformation distance
Pecrs | Lo | motion | sonpnies | missing N-term comments We | B HB distance | distance | distance 2- we | B HB distance | distance | distance2- | PCL PC2 | between two
term residues Cloop | Eloop hlz':a' linker | Domain i | MAMNANEB | ygg | ygg | MB N ggr | M8 | oescatdoc|16scatarc| 214 Cloop | Eloop | Hioop | Linker |Domainm | MAMMANHB | yzg | gaq | MB N ggy | M | iescadoc|165cataic| 214 | Domainiil | Domainii| 285
P within 138-144 1725 | 1268 | 101%| jpgn 14328 8 within 138-144 1728 | 1a68 | 1401%| jjgu [14328 Ca's
SARS- 7alh 0.636 -2.049 -1.375 -2.807 -5.759(1410-144N 1 1 1 7.680 11.709 6.348 -0.001 -8.365 5311
V2 zai 0753 2213 1108]  2ses|  3.978|1410-140n 1 1 1 7575 | 11647 6535 0757 25| 10s8]  2602] s.837[1410-14an 1 1 1 1 7639 | 11711 628 1462| 8126 5371
7ar5 Cys300 is mono-oxydized to be CSO (S-hydroxycysteine). 0.811 -2.061 -1.426 -3.421 -6.709|1410-144N 1 1 1 7.410 11.330 6.163 0.001 -11.236 5.128
7ar6, 1087] -0822] -1824] 0063] -s112]1410-14an 1 1 1 7725 | 11573 6.056 0001| 11978 5224
7avd_A Chain B binds a ligand. 0.883 -2.801 -0.069 -2.74 -14.464|1410-144N 1 1 1 7373 11.221 5.982 -6.19 -9.655 5.526
7baj 0.942 -2.449 -1.349 -2.915 -4.169[1410-144N 1 1 1 7.803 11.780 6.357 0 -7.002 5.390
7bb2 0.425 0.387 -0.678 1.463 4.169|1410-144N 1 1 1 7.709 11.547 7.300 0.569 0.165 0.549 2133 -2.63|1410-144N 1 1 1 1 7.842 11.536 6.815 2431 0.35 5.470
7ca8_B SG of A,B Chain A is ligand-bound. C-terminal residues 299-306 do not exist. | -1.435 -0.101 14.532 1.823 3.105 1 o o 1 8.494 12.241 122 12.886 8.610
7cam G :’SB& of A, GG 0.059 -0.376 0.895 1.398 -7.559(1410-144N 0 0 1 8.856 10.881 -0.245 -0.991 0.698 1.895 1.817(1410-144N 0 ] 0 1 8.278 12.439 -4.699 3.107 5.443
7djr 0.938 -1.533 -1.517 -0.712 -5.6471410-144N 1 1 1 7.386 11.325 6.250 0 -10.532 5.119
7ipy Y5300 is mono-oxydized to be CSO (S-hydroxycysteine). 07]  2a7]  o97] asn|  sorfur0aaan 1 1 1 7618 | 11688 6.263 ooo1| 8018 5309
7jst 0.478 0.279 -0.097 1.567 -7.2761410-144N 1 1 1 7.566 11.629 6.373 0.001 -9.11 5.644
7kph 1.023 -1.26 -1.82 -0.413 -5.845(1410-144N 1 1 1 7.773 11.685 6.482 0 -9.564 5.221
7kvl_B GAM GAM of B -10.682 0.978 2.764 2.033 13.676 ijzgj:ix 0 o 0 0 9.745 13.864 8.234 -4.725 19.553 10.009
Tkvr_A GAM Z:x:;f‘; -1.601 -0.683 0.247 1.716 6.974|1400-143N 1 0 1 11.843 11777 8.794 -2.043 13.813 9.542
7113_B Chain A is ligand-bound. 0.663 -0.788 1.062 0.677 -9.457 (1410-144N 1 1 1 1 7.712 11.527 6.523 4.833 -1.553 5.504
7ife B GAM GAMS of B Chain A is ligand-bound. -10.781 0.656 3.138 1.765 10.497 iizg:i:;z 0 ] 0 0 9.799 14.050 8.583 -2.15 17.03 9.750
7lkd 0.892 -2.188 -0.967 -3.292 -4.491(1410-144N 1 1 1 7177 11.307 6.567 0.969 -2.785 -0.625 -2.418 -4.213(1410-144N 1 1 1 1 7.299 11.253 6.231 0.155 -7.167 5.396
7lke 1.074 -3.14 -0.738 -1.898 -5.129(1410-144N 1 1 1 7.453 11.530 6.356 -0.001 -7.963 5.243
7m8m_B Chain A is ligand-bound. 0.765 -0.114 1.017 -0.204 -7.913(1410-144N 1 1 1 1 7.779 11.348 6.764 4.404 -2.185 5.293
7m8o_B Chain A is ligand-bound. 0.704 -0.011 1.217 0.428 -7.398(1410-144N 0 1 1 1 7.997 11.491 6.997 4.64 -3.14 5.541
7m8p_B Chain A is ligand-bound. 0.703 -0.997 0.832 0.369 -5.201(1410-144N 1 1 1 1 7.753 11618 6.774 1.054 -0.663 5.795
7mbg 0.718 -0.176 0.466 1.756 0.964|1410-144N 1 1 1 7.697 11.435 6.699 0.682 -0.094 10.458 1.979 -3.1461410-144N 0 1 1 1 7.660 11.530 6.646 -1.085 -2.909 5.468
7mhf 100K 0.879 -1.205 -1.356 -0.812 -6.173(1410-144N 1 1 1 7.672 11.642 6.248 0.002 -10.255 5.086
7mhg. 240K 0.818 -1.878 -1.289 -1.365 -4.237(1410-144N 1 1 1 7.841 11.899 6.231 0.001 -8.918 5.276
7mhh 277K 0.698 -1.816 -1.281 -2.841 -2.029(1410-144N 1 1 1 7.353 11.274 6.333 0 -5.477 5.760
7mhi 298K 0.736 -1.974 -1.442 -2.767 -2.689(1410-144N 1 1 1 7.741 11.752 6.437 0 -5.184 5.849
7mhj 298K 0.647 -2.213 -1.203 -2.713 -3.047(1410-144N 1 1 1 7.412 11.336 6.478 0.001 -5.647 5.772
7mhk 310K 0.671 -1.889 -1.331 -2.135 -2.195(1410-144N 1 1 1 7.473 11.400 6.398 [ -5.064 5.817
7n5z C1455 0.747 -1.933 -1.436 -2.73 -4.753(1410-144N 1 1 1 7.753 11.452 6.439 -0.002 -6.214 5.228
ntl_A Chain B binds a ligand. 0.854 0.182 0.757 1.399 -6.322(1410-144N 1 1 1 7.792 11.583 6.625 -5.269 1.449 5.668
7nt2_A Chain B binds a ligand. 0.546 -0.277 1173 1623 -6.073|1410-144N 1 1 1 7.942 12.021 6.580 -5.61 2.08 5.805
nt3_A Chain B binds a ligand. 0.858 031 0.924 0.243 -6.297 1 1 1 7.807 11.648 6.897 -4.666 1.96 5.644
7ntv_A Chain B binds a ligand. 0.748 0.056 0.867 1353 -5.26|1410-144N 1 1 1 7.862 11.879 6.444 -4.559 1.334 5.772
7nuk_A Chain B binds a ligand. 0.757 0.346 0.836 1.444 -4.113(1410-144N 1 1 1 7.841 11.517 6.695 -3.833 1.033 5.835
7nw2_B Chain B binds a ligand. 0712 0.174 0.854 1.901 -3.742(1410-144N 1 1 1 1 7.686 11.324 6.962 2171 -0.607 5.577




Dataset S6. Summary of ligand binding supplemented to Dataset S4.
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11
11
11

11
11
11
11
11
11

11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11

10
11
11
11
11

11
11
11
11
11

11
11
11
11
11
11
11

11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11

11
11

11

11
11
11
11

11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

21

21

21

21

21

21

21

21

21

21

11
11

10
21

21

21

21

21

21

21

21

21

21

21

21

21

11
21

21

21

21

21

21

21

21

21

21

21

21

21

11
11
11
11

11

11

10

11
11
11
11

11
10

11

11

11
11

11
11

11

11
11
11
11

11

11
10

11
11
11
11

AB

AB

AB

AB

AB

AB

AB

A
C
A
A
A

AB

AB

AB

AB

A
AB

A
A

AB

AB

AB

AB

AB

AB

A
AB

A
A
A
A
A
A
A
A
A
C

AB

AB

AB

AB

A

A
AB

AB

A
A
A
A
A
A
A
A
A

AB

AB

7j92
7ia3
7jq4
7i95
7jsu

7jt0
7jt7

7jw8
7jw8
7k0e

7kof

Zkvl*

Zkvr*

7kx5

7kyu

710d
7110
7111
7112
7113
7114
715d
7Ib7
7lbn

7lco
7lcs

7lct
71dl

71dx"
7lfe
7lkr
7lks
71kt

7lku
7lkv
7lkw
7lkx

7Imc

7Imc
71t

7lyh
7lyi

7lzt
7lzu

7lzv

7lzw

7lzx

7lzy
7lzz

7m00

7m01

7m02

7m03

7m04

7m8m

7m8n

7m8o

7m8p

7m8x

7m8y




Jmsz a8 | 1| o] o|of|o|o| 1|21 |12|12|o0o 22|12 2|1|12]21|1|o0oflo|1]|1]1|o0]| 1] cr

7mo [Aa8| 1| 0| o| 1| 2|o| 1|2 |1|12|o0o 1|22 212|112 1|1]|o0of|o| o] 1| 1| 1]|11]| ce

7mo1 (a8 | 1| 0| o|1|0|o0o|1|1|12|12]o0|12|12]0|1|1m]o|lo|oflo|o|1]o0]|o0]1 CE

7mbi Alo|lo|lo|1|o0o|o0o]1|o|1|1|o0o|22|22a|12|21]22|o0o]| o] o 1|1 ]12|1]| 1] 0] ca 0| o 1| 0 17| 0 | 1 | 11| 0o | 20| 11| 11| 1 | 11| 0 1| 1] 1| 1| 1] 1| 0 |cE

7mbi olo|ofl1|o|of1|o| 2|1 | 121|222 |12|12|12]o0] 2| 1]|1]1|12| 1] 1| 0] ca 0| o 1| 0 117 1] 0| 1| 0|20 |12]|121] 1|11 o0 1| 1] 1|12 1] 1| o0 |c

Jmgr | A8 | 1 |12 o | 1| 2| o |a1| 2 |11|22| 21|12 22a| 1|12 1| 1|1|o| 1| 1]12|o0]| 1R

Jmgs | A8 | 1 |12 o | 1|1 |o0o|11| 21 |12|12| o0 |12|12]12|1|12]o0| 1| 1|o0o| 1| 1]12|o0]| 1]|Re

7mng | A8 | 1| 2| o0o|12|21|o0o|o|o|1|11]o|22|0]1|1]|1]0|o|oflo|o|1]o0|o0]o0 CH

7mpb Alo|lo|lo|o|o|o|1|1|12|]1|1|12|l0|0|0]1|0]|o0]o|o0o|]o]o|o]|o]o c Blo|lo|lo|lo|]o|o|1]1|1|1]o0|1|12]o|lo|1]o0o|lo|1|lo|o]o]o| o] olc

Tmrr a|olo|lo|1]1|o0o]lo0o|1|1|0|o0o|22|21|12|1]12|0|0]o0o|o0o]|]o0o]1|1]|0]0 E

7naa a| 1120|1101 ]1|1|1|o0o|1x|22|1]|1]22|1|1]o0o|o0o| 1] 1| 1| 1] 1]|RcEL

7nén Alolo|lo|21|lo|o|2|1|12] 2|1 |2af|22|12|21]22|o0o| 1] 1|1|1]1|12|1]o0o]| crl|sB]|o]o 1| 1 1111|1210 2 |12|o0o] 2 |1]|1]1|1]| 0] 1|0 |c

7n89 1 /120|110 |12 2|1 |12|2]212|12|22]1|12|]0]1|1|o0|1|12|22|1|1|Recl]fB|1|12]o0|2]|1]o0o|21]|1]1 112|022 |122]|122] 1 |12]01] 1|0 1|1 |11|122|o0 1 |RCEL

7n8c Al o|o|lo|1]1|o0o]1|o0o|1|1a|1|22|12|0]|]o0]12|0o|o0o]1|o0o]o0o]1|0]|o0]o0 CE

7nbr a| o] o|of1m|1|1]o0o]o|1|1m|o 221|012 |1|12|]1]|1]o0of|1]|o0o]1|1]|o0]1]ceH

7nbs AB| 1] 1|01 1|o0o]o]o|1|1a|o|22|o0|12|1|22a|1]|1]o0o|o]|1]12|1]| 1] 1]|ceH

Tnby* Alo|o|lo|1|1|1]0|lo0o|o]o|lo|22|l0|1|1]0|o0]|]o0o]o|1]|22]12|0]0]°0 HL B|lo|o|lo|1]0|1]o0o]o0o|o|o]o|22|]o0o]1a|1|0]o0o|o|o|l1|1]0]o0]|o0]o0

7nfs Al olo|lo|1]1|lo0o]21|o0o|1|21|o0o|22|21|12|1]212|o0o|1]o0o|1]o0]12|1]|1]1 EL

7ng3 olo|ofl1|l1|of1|o]o|1|o0o|22|12 12|21 |12|1]1|o0o|1]o0|12]|1]1]|1 EL B|lo|o|lo|1]0|o0o]1]o0o|1|1]o0o|22|1]22|1|22|1|1|o0of|1|o0o]1|1]|1]1]le

7ngé Alolo|lo|1|lo|o0o]|1|lo|o|21|o|22|o0o|12|1]212|1|o0]of| 1|1 ]12|1]|1]1 EL B|lo|o|lo|1]o|o|1]o0o|1|1]o0o|22|1]12|1|120[0|1|o0f|1|o0o]1|1]|1]1]le

7ntl B|lo|o|lo|1]21|o0o]1]o0| 1|11 |22|12]0|1|1]0|lo|oflo|lo|1]o0o]|o0]olc

7nt2 B|lo|o|lo|1]1|0]o]o|1|1]o0o|22|]0]1|1|1m]o0o|o|ofl1|1]|1]o0]|o0]o0

7nt3 B|lo|o|o|1]1|1|1]1|1]0]o0o|of|1m|]1|1|2m|o0o|o0o|o0o|1|1]1|o0]|o0] o0l

Tntv B|1|1|0|1]1|0]o]o|1|1]0|22]0]0|o0o|o]o|lo|o|lo|lo|o|]o|o]o

7nuk B|lo|1|0|1]0|0o|]o]o|o|1m|]o|22|]0]o0|o0o|o0o]o|o|o|lo|o|o|]o|o]o

Tnw2 Alo|lo|lo|1|1|0]121|1|1|10|12|22|22|1|21]22|0o]o0o]o|1]|1]1|o0o]| o] 1| ca

7p35 110|110 2|21 |12|1|22|12]0]1|12]0]1|1|21]1|1|2a|1|o0]f]cls|lo|1|2|21|1]o0o|l12|1]o0|12|1]22|212]20] 12 |22]0] 2| 1]|1]1|1]|1]1]| o0 |c

bDBId T25 | 726 | 127 | H41 | M49 | Y54 | F140 | L141 | N142| G143 | S144 | C145 | H163 | H164|M165| E166 | L167 | P168 | H172| D187 | R188 | Q189| T190 | A191 | Q192 :j::‘:cti T25 | 726 | 127 | H41 | M49 | Y54 | F140 | L141 | N142| G143 | S144 | C145 | H163 | H164|M165| E166 | L167 | P168 | H172| D187| R188 | Q189 T190 | A191 | Q192 ir:z‘:;‘:ﬁ
MC interface H-loop C-loop interface 1&I E-loop 1&I1 Linker ons MC interface H-loop C-loop interface 1&I1 E-loop 1&II Linker ons

PDB data are between 10/25/2020 of Tables 1&2 and 7/25/2021. The meaning of the table is the same as in Table S4. The minor 14 binding sites other than the extraordinary binding sites (Table shown below) are Lys5(1), Gly15(1), Thr24(6), Asn28(1), Pro39(3), Cys44(13), Thr45(3), Ser46(6), Ala70(1), Lys97(1), Gly146(1), Ser147(1), GIn256(1), Ser301(2), where the numbers of the
parentheses are the number of contacts.

*the inter-protomer contact.

The ligand binding at sites outside the major binding sites (the entry name with x).

7abu A:401 B:141,142 A:252,253,256,297 7axm (A:502 B:118,141,142 A:213,252,253,256,296,297,300,301 7nby |A:401 A:41,44,49,54,187,188,189
7af0 A:504 A:273,274 7axo [A:506 A:237,271,272,273,274,275,276,285,287 A:402 A:1,2,3,210,213,214,300
7aga A:401 A:107,108,109,110,153,202,203,249,292,293,294,298 7bfb |A:401 A:44,45,49,187,189 A:403 A:41,145,164,165,189
7amj A:409 B:142 A:213,253,256,297,300,301 A:402 A:143,145 A:406 A:100,101,102,156

7aol: A:403 A:103,104,105,176,178 A403 A:100,101,102,156 B:406 B:44,53,54,57,188

7aph A:401 A:252,253,255,256,297,300,301 B:1002 B:100,102,156 B:401 B:1,2,141,213,214,300
7aqi A:401 A:252,253,256,297,300 B:1001 B:256,297,300,301 B:402 B:39,41,145,164,165,187
7arf A:401 A:100,101,155,156 7kvl [A:503 A:233,237,269,273 B:403 B: 101,156

7awr A:401 A:33,99,100,101,102 7kvr [A:703 A:83,84

Taww A:401 A:33,34,94,95,98 7ldx |A:509 A:132,133,196,198,235,239,240,241

7ax6 A:401 A:100,101,102,156 B:402 B:132,133,196,198,235,239,240,241

Residue number without underline is for nonpolar contact, with single underline for polar contact, and with double underline for covalent bond.




Supporting data S7 Summary of entries of MERS-CoV 3CL protease

protein ligand Chain A Chain B
C-loop conformation C-loop conformation dist
i residues  missing N- ; peptide or  Ki, ICso”, main-chain distance  distance main-chain distance  distance Istance
ligand PDBID  mutation addedto terminal namein  nameby T e g comments HB within HB HB HB HB B esca-143c 168ca-14ac| M2 2 | g within HB HB HB HB HB 168Ce-  168Ca- | 1B 2217 between
_ PDB | authors o so (K 141175 142129 1431 144121  146-28 (2-214)" 141175 142129 1431 144121  146-28 (2-214)" | two 285
N-term | residues mimie M) W 138172 (130-126)" (140-1) (141-118)" (143-28)" g g W 138172 (130-126) (140-1) (141-118)" (14328 ocb  144CP ca'
- - - - - - - - - - a's
(138-145)" A )l o i V' (165140 (165-141)" (138-145)" ) )l o i " (165-140)" (165-141)"
4rsp PRD_002 p 3,6|C145 s CSO and does notbind the | | )y 1o 1 0 1 1 1 7.414 10957 1 6.123
174 ligand
Crterm of chain BD are ligand-free
4wme_AB  C148A another  p ‘ s : 1440-147N 1 0 1 1 1 7.485 10867 1 1440-147N 1 0 1 1 1 7556 10982 1 6.153
molecule A(C) bind C-term of C(A)
C-term of
hain BC are ligand fi
4wmf A C148A another  p chain 5t are liganc free 1440-147N 1 0 1 1 1 7.294 10603 1 5.956
molecule A binds C-term of C
4ylu_AB R30 11 >100* 1440-147N 1 0 1 1 1 7.5 11.073) 1 |1440-147N 1 0 1 1 1 7549  11173| 1 7.174
4ylu_CD R30 11 >100* 1440-147N 1 0 1 1 1 7.589 11.175| 1 |1440-147N 1 0 1 1 1 7475 10935 1 6.132
Swkj MHE  MHS k36,815 GC376 p K36 and,B15 are stereoisomers, |, )\ 1,7y 1 0 0% 1 1 7.225 10955 0 6.762
and not distinguished
ligand i
& Swkk MH6  MH4 B3GAW4 GC813 p B3G and AW4 are stereoisomers, |/ 140y 1 0 0% 1 1 7.278 10744 0 6.603
bound and not distinguished
5wkl MH6 MH4 B3J, AVY 10c p 0.7+|B3 and AVY are stereoisomers, |, )\, 1 4 1 0 0% 1 1 7.332 10946 0 7.26
and not distinguished
Swkm MH6  MH4 B6Y, NO2 10e 7.5+(B6Y and NO2 are stereoisomers, |\ 147y 1 0 0® 1 1 7.3 11.024] 0 7.636
and not distinguished
6vgy MH6  MH4ofAB |Qz! 6b 0.33* 1440-147N o 0 o® 1 1 7.298 11.006] 0  |1440-147N 0° 0 o® 1 1 7356 11.099 0 9.495
6vgz MH6  MH4ofAB |QZG 6d 0.41* 1440-147N o 0 0% 1 1 7.3 11061 0  |1440-147N o 0 0% 1 1 7348 11181 o0 9.624
6vho MH6  MH4ofAB |QzD 68 0.12* 1440-147N o 0 0% 1 1 7.193 10.862] 0  |1440-147N o 0 0% 1 1 7352 11.144] o0 9.289
6vh1 MH6  MH4ofAB |Qz7 6h 0.07* 1440-147N o 0 0% 1 1 7.284 11.074) 0  |1440-147N o 0 0% 1 1 7.287 11067 0 9.842
6vh2 MH6  MH4ofAB |Qz4 7i 1.9 1440-147N o 0 0% 1 1 7.317 11.066] 0  |1440-147N o 0 0% 1 1 7434 11123 o0 9.758
MH4 of A
6vh3 MHe zf o lars 7 p 0.1* 1440-147N 0 0 0% 1 1 7.486 11.369) 0  |1440-147N 0 0 0 1 1 732 11132 o0 10.103
4wmd_AB  C148A 1440-147N 1 0 1 1 1 7.238 10.959] 0  |1440-147N 1 1 1 1 7277 10989 1 6.293
4wmd C  C148A 1440-147N 1 0 1 1 1 7.215 10962 1 6.116
4wme_CD C148A chain AD are ligand bound 1440-147N 1 0 1 1 1 7.426 10.866| 1  |1440-147N 1 0 1 1 1 74 10817] 1 6.191
ligand  [awmf B Cl48A chain A is ligand bound 1440-147N 1 0 1 1 1 7215 10755 1 5.956
free chain C is monomeric. Its core is
4wmf_C C148A 1-10 of C maintained, but domain Ill rotates |1440-147N 0 0 0 1 1 8.071 11.316 0
about 180 deg.
5c3n 1440-147N 0 0 1 1 1 7.87 11145\ 0  |1440-147N 0 0 1 1 1 7571 11.064] 1 6.581

# The residue numbers in parenthesis is the corresponding number for SARS-CoV-2 3CL"™.
S HB 141-175 is replaced by HB 140-175.
& HB 143-1 is replaced by HB 142-2.




Table S8 Ligand binding at protein residues of MERS-CoV 3CL protease.

mt;rfa H-loop C-loop E-loop Linker Ligand
entry chain M25 | H41 L49 Y54 | F143 L144 C145 G146 S147 C148| H166 Q167 M168 E169 L170 A171 H175]| D190 K191 Q192 V193 H194 Q195 Interactions
4rsp A 0 1 0 0 11 1 1 10 1 21 11 11 1 11 0 0 1 1 10 11 11 1 11 CEL
4wme_AB (A 0 11 0 0 11 1 1 11 1 11 11 11 1 11 1 0 1 1 1 11 11 1 1 CEL
4wme_CD (D 0 11 0 0 11 1 0 11 0 11 11 11 1 11 1 0 1 1 1 1 1 1 0 CEL
4wmf AB (A 0 11 0 0 11 1 1 11 1 11 11 11 1 11 1 1 1 1 1 11 1 11 0 CEL
4ylu_AB A 1 1 1 1 1 1 1 0 0 11 11 0 1 11 0 0 0 1 1 1 0 0 0 EH
4ylu_AB B 1 1 1 0 1 1 1 0 0 1 11 0 1 11 0 0 0 1 1 1 0 0 0 E
4ylu_CD C 1 1 1 0 1 1 1 0 0 1 11 0 1 11 0 0 0 1 1 1 0 0 0 EH
4ylu_CD D 1 1 1 1 1 1 1 0 0 11 11 0 1 11 0 0 0 1 1 1 0 0 0 EH
5wkj A 0 11 1 0 11 1 1 0 0 21 11 11 1 11 0 0 1 1 0 11 0 0 0 CE
5wkk A 0 1 1 0 11 1 1 1 1 21 11 11 1 11 0 1 1 1 0 11 1 1 0 CEL
5wkl A 0 11 1 1 11 1 1 0 1 21 11 11 1 11 0 0 1 1 0 11 0 0 0 CEH
5wkm A 0 0 0 0 11 0 1 1 1 21 11 11 1 11 0 0 1 1 1 0 0 0 0 CE
6vay A 0 1 1 0 1 1 1 1 1 21 11 11 1 11 0 1 1 1 0 11 0 0 0 CE
B 0 0 1 0 11 0 0 1 1 21 11 11 1 11 1 1 1 1 1 11 0 0 0 CEL
6vaz A 0 1 0 0 11 0 1 1 0 21 11 11 1 11 0 1 1 1 1 11 0 0 0 CEL
B 0 0 0 0 11 0 0 1 0 21 11 11 1 11 0 0 1 1 1 11 0 0 0 CEL
6vho A 0 1 0 0 11 1 1 1 1 21 11 11 1 11 0 0 1 1 1 11 0 0 0 CEL
B 0 0 1 0 11 0 0 1 1 21 11 11 1 11 0 0 1 1 1 11 0 0 0 CEL
6vhi A 0 1 1 0 11 0 0 1 1 21 11 11 1 11 0 0 1 0 0 11 0 0 0 CE
B 0 0 1 0 11 0 0 1 1 21 11 11 1 11 0 0 1 1 0 11 0 0 0 CE
6vh2 A 0 1 1 1 11 1 1 1 1 21 11 10 1 11 0 0 1 1 1 11 1 0 11 CELH
B 0 1 1 1 11 0 1 1 1 21 11 11 1 11 0 0 1 1 1 11 0 0 0 CELH
6vh3 A 0 1 0 0 11 0 0 1 1 21 11 11 1 11 1 1 1 1 1 11 1 0 11 CEL
B 0 1 0 0 11 0 0 1 0 21 11 11 1 11 0 1 1 1 0 11 1 1 0 CEL
MERS-CoV M25 | H41 149 Y54 | F143 L144 C145 G146 S147 C148|H1e66 Q167 M168 E169 L170 A171 H175]| D190 K191 Q192 V193 H194 Q195
ratio of occurrence 0.17| 0.79 0.58 0.21| 1.00 0.58 0.67 0.75 0.63 100 1.00 0.83 1.00 1.00 021 0.29 0.83| 096 0.71 096 0.33 0.25 0.17
SARS-CoV-2 T25 | H41 M49 Y54 | F140 L141 N142 G143 S144 C(C145(|H163 H164 M165 E166 L167 P168 H172| D187 R188 Q189 T190 A191 Q192
ratio of occurrence 0.25| 094 0.66 0.18( 072 0.65 0.80 0.83 0.49 099| 0.74 0.88 0.89 0.90 0.22 0.47 056 068 0.54 080 0.56 0.38 0.43

The contacts occurring in only one chain, L27, C44, S46 and A193, are not listed in the table.
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