
 

 

 

 
 

Figure S1. Individual contributions from conserved functional residues and calcium 
ion to electrostatic energies of neuraminidase interaction with the inhibitor C2-group 
[kJ/mol].   
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Figure S2. Individual contributions from conserved functional residues and calcium 
ion to electrostatic energies of neuraminidase interaction with the inhibitor C3-group 
[kJ/mol].   
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Figure S3. Individual contributions from conserved functional residues and the calcium 
ion to electrostatic energies of neuraminidase interaction with the inhibitor C4-group 
[kJ/mol]. 
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Figure S4. Individual contributions from conserved functional residues and the 
calcium ion to electrostatic energies of neuraminidase interaction with the inhibitor C5 
group [kJ/mol].   
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Figure S5. Individual contributions from conserved functional residues and the calcium 
ion to electrostatic energies of neuraminidase interaction with the inhibitor C6-group 
[kJ/mol]. 
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Figure S6. Individual contributions from conserved functional residues and the calcium 
ion to electrostatic energies of neuraminidase interaction with the inhibitor O-group 
[kJ/mol]. 
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Table S1. Influenza neuraminidase:inhibitor complexes. 
 

No.  
PDB 
codea 

Mutationb 
Protein 
chargec 

Inhibitord 
Inhibitor 
charge 

pKi
exp pIC50

exp 

1 N2e 2BAT Asp339Asn 2 SIA -1 ~3.001  

2 N2 1INW  2 AXP -2 - like SIA2 

3 N2 1INW  2 AXP-H -1   

4 N2 1INX  1 EQP -2 - ~4.003 

5 N2 1INX  1 EQP-H -1   

6 N2 1IVF  1 DAN -1 5.40,4 5.825  

7 N2 1IVD  1 ST1 -1 - 3.126 

8 N2 1IVC  1 ST2 -1 - <2.007 

9 N2 1IVC  1 ST2-H 0   

10 N2 1IVE  1 ST3 -1 - <2.008 

11 N2 1IVE  1 ST3-H 0   

12 N2 1ING:A  1 ST5 -1 - 2.409 

13 N2 1ING:B  1 ST5 -1   

14 N2 1INH:A  1 ST6 0 - 2.309 

15 N2 1INH:B  1 ST6 0   

16 N6f 1W1X:A  2 SIA -1 - - 

17 N6 1W1X:B  3 SIA -1   

18 N6 1W1X:C  3 SIA -1   

19 N6 1W1X:D  2 SIA -1   

20 N6 1W20:A  2 SIA -1   

21 N6 1W20:B  2 SIA -1   

22 N6 1W20:C  2 SIA -1   

23 N6 1W20:D  2 SIA -1   

24 N6 1W21:A  2 SIA -1   

25 N6 1W21:B  2 SIA -1   

26 N6 1W21:C  2 SIA -1   

27 N6 1W21:D  2 SIA -1   

28 N9g 1MWE  -1 SIA -1 4.2610  

29 N9 2QWB Arg292Lysh -1 SIA -1 2.7411  

30 N9 1INY Ser370Leu -1 EQP -2 - ~3.0012 

31 N9 1INY Ser370Leu -1 EQP-H -1   

32 N9 1F8B  -1 DAN -1 5.30,13 5.5814  

33 N9 1NNB  -1 DAN -1   

34 N9 2QWC Arg292Lysh -1 DAN -1 3.5515  

35 N9 1F8C  -1 4AM 0 6.83,16 7.40,17 7.4118  

36 N9 2QWD Arg292Lysh -1 4AM 0 4.8519  

37 N9 1F8D  -1 9AM 0 3.4020  

38 N9 1F8E  -1 49A 1 4.8221  

39 N9 1NNC  -1 ZMR 0 8.71,22 8.89,23 9.1918  

40 N9 2QWE Arg292Lysh -1 ZMR 0 7.4824  

41 N9 1BJI  0 G21  0 9.1918  
42 N9 2QWF Arg292Lysh 0 G20 0 5.6725  
43 N9 2QWI  0 G20 0 8.36, 26 9.2818  

44 N9 2QWG Arg292Lysh 0 G28 0 - 3.6427 

45 N9 2QWJ  -1 G28 0 9.4118 6.6428 

46 N9 2QWH Arg292Lysh -1 G39 0 - <4.52,29 4.8930 
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47 N9 2QWK  0 G39 0 9.9631 8.70,32 9.1033  

48 N9 1L7F  0 BCZ 0 10.8234  

49 N9 1L7G Glu119Glyh 1 BCZ 0 -  

50 N9 1L7H Arg292Lysh 0 BCZ 0 -  

51 N9 1XOE  -1 ABX 0 6.82,35 7.4336 7.3937 

52 N9 1XOG  -1 ABW -1 - 6.3938 

53 B/Bi 1NSC:A  4 SIA -1 - <2.00,39 3.0040 

54 B/B 1NSC:B  4 SIA -1   

55 B/Lj 1INV  3 EQP -2 - ~4.0041 

56 B/L 1INV  3 EQP-H -1   

57 B/B 1NSD:A  4 DAN -1 - 4.829 

58 B/B 1NSD:B  4 DAN -1   

59 B/B 1A4G:A  4 ZMR  0 8.8542  

60 B/B 1A4G:B  4 ZMR  0   

61 B/B 1A4Q:A  4 G21 0 - 5.0742 

62 B/B 1A4Q:B  4 G21 0   

63 B/L 1IVB  3 ST1 -1 - 3.1243 

64 B/L 1INF Arg382Lys 3 ST4 0 - 5.009 

65 B/L 1B9S  4 FDI -1 - <3.1844,45 

66 B/L 1VCJ  3 IBA 0 - 4.5946 

67 B/L 1VCJ  3 IBA-H 1   

68 B/L 1B9V  4 RA2 -1 - 3.57,47 3.65,48 3.9849 

69 B/L 1B9V  4 RA2-H 0   

70 B/L 1B9T  3 RAI 0 - 5.1050, 49 
a Chain identificator is denoted  after colon. 
b Residue numbers like in original PDB structures. 
c The charge of polipeptide chain plus calcium ion. 
d Inhibitors and their protonation state used in calculations are shown in Scheme 1. 
f A/Tokyo/3/67 (H2N2) 
e A/duck/England/56(H11N6) 
g A/tern.Australia/G70C/75 (H11N9) 
h Mutation in active site  
i B/Beijing/1/87 
j B/Lee/40 
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Tables S2-S3 
Residues flipped by reduce  

No. 
PDB 
Code 

Residue 
Name Residue Number 

1 2BAT ASN 104 
1 2BAT ASN 142 
1 2BAT ASN 161 
1 2BAT ASN 334 
1 2BAT ASN 356 
1 2BAT ASN 387 
1 2BAT ASN 393 
1 2BAT ASN 419 
1 2BAT GLN 131 
1 2BAT GLN 226 
1 2BAT HIS 168 
1 2BAT HIS 274 
2 1INW ASN 142 
2 1INW ASN 334 
2 1INW ASN 356 
2 1INW ASN 358 
2 1INW ASN 387 
2 1INW ASN 393 
2 1INW ASN 419 
2 1INW GLN 131 
2 1INW GLN 226 
2 1INW HIS 155 
2 1INW HIS 168 
2 1INW HIS 184 
2 1INW HIS 274 
3 1INW ASN 142 
3 1INW ASN 334 
3 1INW ASN 356 
3 1INW ASN 358 
3 1INW ASN 387 
3 1INW ASN 393 
3 1INW ASN 419 
3 1INW GLN 131 
3 1INW GLN 226 
3 1INW HIS 155 
3 1INW HIS 168 
3 1INW HIS 184 
3 1INW HIS 274 
4 1INX ASN 104 
4 1INX ASN 142 
4 1INX ASN 161 
4 1INX ASN 334 
4 1INX ASN 356 
4 1INX ASN 387 
4 1INX ASN 393 
4 1INX ASN 419 



4 1INX GLN 131 
4 1INX GLN 226 
4 1INX HIS 168 
4 1INX HIS 184 
4 1INX HIS 274 
5 1INX ASN 104 
5 1INX ASN 142 
5 1INX ASN 161 
5 1INX ASN 334 
5 1INX ASN 356 
5 1INX ASN 387 
5 1INX ASN 393 
5 1INX ASN 419 
5 1INX GLN 131 
5 1INX GLN 226 
5 1INX HIS 168 
5 1INX HIS 184 
5 1INX HIS 274 
6 1IVF ASN 104 
6 1IVF ASN 142 
6 1IVF ASN 161 
6 1IVF ASN 334 
6 1IVF ASN 356 
6 1IVF ASN 358 
6 1IVF ASN 387 
6 1IVF ASN 393 
6 1IVF GLN 136 
6 1IVF GLN 220 
6 1IVF GLN 226 
6 1IVF HIS 168 
6 1IVF HIS 184 
6 1IVF HIS 274 
7 1IVD ASN 104 
7 1IVD ASN 161 
7 1IVD ASN 334 
7 1IVD ASN 387 
7 1IVD ASN 393 
7 1IVD ASN 402 
7 1IVD ASN 419 
7 1IVD GLN 131 
7 1IVD GLN 173 
7 1IVD GLN 226 
7 1IVD HIS 150 
8 1IVC ASN 104 
8 1IVC ASN 142 
8 1IVC ASN 334 
8 1IVC ASN 387 
8 1IVC ASN 393 
8 1IVC ASN 402 
8 1IVC ASN 419 



8 1IVC GLN 131 
8 1IVC GLN 226 
8 1IVC HIS 155 
8 1IVC HIS 184 
8 1IVC HIS 274 
9 1IVC ASN 104 
9 1IVC ASN 142 
9 1IVC ASN 334 
9 1IVC ASN 387 
9 1IVC ASN 393 
9 1IVC ASN 402 
9 1IVC ASN 419 
9 1IVC GLN 131 
9 1IVC GLN 226 
9 1IVC HIS 155 
9 1IVC HIS 184 
9 1IVC HIS 274 

10 1IVE ASN 142 
10 1IVE ASN 161 
10 1IVE ASN 221 
10 1IVE ASN 387 
10 1IVE ASN 402 
10 1IVE ASN 419 
10 1IVE GLN 131 
10 1IVE GLN 220 
10 1IVE HIS 168 
10 1IVE HIS 184 
10 1IVE HIS 274 
11 1IVE ASN 142 
11 1IVE ASN 161 
11 1IVE ASN 221 
11 1IVE ASN 387 
11 1IVE ASN 402 
11 1IVE ASN 419 
11 1IVE GLN 131 
11 1IVE GLN 220 
11 1IVE HIS 168 
11 1IVE HIS 184 
11 1IVE HIS 274 
12 1ING ASN 104 
12 1ING ASN 161 
12 1ING ASN 221 
12 1ING ASN 334 
12 1ING ASN 387 
12 1ING ASN 465 
12 1ING GLN 173 
12 1ING GLN 220 
12 1ING GLN 347 
12 1ING HIS 144 
12 1ING HIS 191 



12 1ING HIS 264 
12 1ING HIS 274 
13 1ING ASN 104 
13 1ING ASN 161 
13 1ING ASN 221 
13 1ING ASN 334 
13 1ING ASN 387 
13 1ING ASN 402 
13 1ING ASN 402 
13 1ING ASN 465 
13 1ING GLN 173 
13 1ING GLN 220 
13 1ING GLN 347 
13 1ING HIS 184 
13 1ING HIS 191 
13 1ING HIS 264 
13 1ING HIS 274 
14 1INH ASN 104 
14 1INH ASN 142 
14 1INH ASN 387 
14 1INH ASN 393 
14 1INH ASN 402 
14 1INH ASN 419 
14 1INH GLN 131 
14 1INH GLN 226 
14 1INH HIS 144 
14 1INH HIS 274 
15 1INH ASN 104 
15 1INH ASN 387 
15 1INH ASN 393 
15 1INH ASN 419 
15 1INH ASN 465 
15 1INH ASN 465 
15 1INH GLN 131 
15 1INH GLN 226 
15 1INH HIS 274 
16 1W1X ASN 92 
16 1W1X ASN 152 
16 1W1X ASN 340 
16 1W1X ASN 342 
16 1W1X ASN 400 
16 1W1X ASN 406 
16 1W1X ASN 408 
16 1W1X ASN 422 
16 1W1X ASN 427 
16 1W1X ASN 449 
16 1W1X GLN 233 
16 1W1X HIS 119 
16 1W1X HIS 150 
16 1W1X HIS 240 



16 1W1X HIS 281 
16 1W1X HIS 467 
17 1W1X ASN 1152 
17 1W1X ASN 1207 
17 1W1X ASN 1340 
17 1W1X ASN 1342 
17 1W1X ASN 1400 
17 1W1X ASN 1405 
17 1W1X ASN 1406 
17 1W1X ASN 1408 
17 1W1X ASN 1427 
17 1W1X ASN 1449 
17 1W1X GLN 1142 
17 1W1X GLN 1233 
17 1W1X HIS 1119 
17 1W1X HIS 1240 
17 1W1X HIS 1281 
17 1W1X HIS 1467 
18 1W1X ASN 2152 
18 1W1X ASN 2207 
18 1W1X ASN 2340 
18 1W1X ASN 2406 
18 1W1X ASN 2408 
18 1W1X ASN 2422 
18 1W1X ASN 2449 
18 1W1X GLN 2233 
18 1W1X HIS 2119 
18 1W1X HIS 2150 
18 1W1X HIS 2240 
18 1W1X HIS 2281 
18 1W1X HIS 2467 
19 1W1X ASN 3152 
19 1W1X ASN 3340 
19 1W1X ASN 3342 
19 1W1X ASN 3400 
19 1W1X ASN 3406 
19 1W1X ASN 3422 
19 1W1X ASN 3427 
19 1W1X ASN 3449 
19 1W1X GLN 3233 
19 1W1X HIS 3119 
19 1W1X HIS 3150 
19 1W1X HIS 3240 
19 1W1X HIS 3281 
20 1W20 ASN 92 
20 1W20 ASN 152 
20 1W20 ASN 340 
20 1W20 ASN 342 
20 1W20 ASN 406 
20 1W20 ASN 408 



20 1W20 ASN 422 
20 1W20 ASN 427 
20 1W20 ASN 449 
20 1W20 GLN 233 
20 1W20 HIS 150 
20 1W20 HIS 240 
20 1W20 HIS 281 
20 1W20 HIS 467 
21 1W20 ASN 1152 
21 1W20 ASN 1207 
21 1W20 ASN 1340 
21 1W20 ASN 1342 
21 1W20 ASN 1400 
21 1W20 ASN 1405 
21 1W20 ASN 1406 
21 1W20 ASN 1408 
21 1W20 ASN 1422 
21 1W20 ASN 1427 
21 1W20 ASN 1449 
21 1W20 GLN 1142 
21 1W20 GLN 1233 
21 1W20 HIS 1240 
21 1W20 HIS 1281 
21 1W20 HIS 1467 
22 1W20 ASN 2152 
22 1W20 ASN 2207 
22 1W20 ASN 2340 
22 1W20 ASN 2406 
22 1W20 ASN 2408 
22 1W20 ASN 2422 
22 1W20 ASN 2427 
22 1W20 ASN 2449 
22 1W20 GLN 2233 
22 1W20 HIS 2150 
22 1W20 HIS 2240 
22 1W20 HIS 2281 
22 1W20 HIS 2467 
23 1W20 ASN 3152 
23 1W20 ASN 3207 
23 1W20 ASN 3340 
23 1W20 ASN 3342 
23 1W20 ASN 3406 
23 1W20 ASN 3422 
23 1W20 ASN 3427 
23 1W20 ASN 3449 
23 1W20 GLN 3233 
23 1W20 HIS 3150 
23 1W20 HIS 3240 
23 1W20 HIS 3281 
24 1W21 ASN 92 



24 1W21 ASN 152 
24 1W21 ASN 340 
24 1W21 ASN 342 
24 1W21 ASN 406 
24 1W21 ASN 408 
24 1W21 ASN 422 
24 1W21 ASN 427 
24 1W21 ASN 449 
24 1W21 GLN 233 
24 1W21 HIS 150 
24 1W21 HIS 240 
24 1W21 HIS 281 
24 1W21 HIS 467 
25 1W21 ASN 1152 
25 1W21 ASN 1207 
25 1W21 ASN 1340 
25 1W21 ASN 1342 
25 1W21 ASN 1400 
25 1W21 ASN 1405 
25 1W21 ASN 1406 
25 1W21 ASN 1408 
25 1W21 ASN 1422 
25 1W21 ASN 1427 
25 1W21 ASN 1449 
25 1W21 GLN 1142 
25 1W21 GLN 1233 
25 1W21 HIS 1240 
25 1W21 HIS 1281 
25 1W21 HIS 1467 
26 1W21 ASN 2152 
26 1W21 ASN 2207 
26 1W21 ASN 2340 
26 1W21 ASN 2406 
26 1W21 ASN 2408 
26 1W21 ASN 2422 
26 1W21 ASN 2427 
26 1W21 ASN 2449 
26 1W21 GLN 2233 
26 1W21 HIS 2150 
26 1W21 HIS 2240 
26 1W21 HIS 2281 
26 1W21 HIS 2467 
27 1W21 ASN 3152 
27 1W21 ASN 3207 
27 1W21 ASN 3340 
27 1W21 ASN 3342 
27 1W21 ASN 3406 
27 1W21 ASN 3422 
27 1W21 ASN 3427 
27 1W21 ASN 3449 



27 1W21 GLN 3233 
27 1W21 HIS 3150 
27 1W21 HIS 3240 
27 1W21 HIS 3281 
28 1MVE ASN 95 
28 1MVE ASN 170 
28 1MVE ASN 216 
28 1MVE ASN 221 
28 1MVE ASN 294 
28 1MVE ASN 338 
28 1MVE ASN 344 
28 1MVE ASN 346 
28 1MVE ASN 400 
28 1MVE GLN 392 
28 1MVE GLN 395 
28 1MVE HIS 98 
28 1MVE HIS 144 
28 1MVE HIS 233 
29 2QWB ASN 95 
29 2QWB ASN 170 
29 2QWB ASN 221 
29 2QWB ASN 344 
29 2QWB ASN 346 
29 2QWB ASN 400 
29 2QWB GLN 392 
29 2QWB GLN 395 
29 2QWB HIS 98 
29 2QWB HIS 144 
29 2QWB HIS 233 
29 2QWB HIS 274 
30 1INY ASN 95 
30 1INY ASN 171 
30 1INY ASN 200 
30 1INY ASN 201 
30 1INY ASN 217 
30 1INY ASN 222 
30 1INY ASN 295 
30 1INY ASN 330 
30 1INY ASN 346 
30 1INY ASN 399 
30 1INY GLN 394 
30 1INY HIS 98 
30 1INY HIS 234 
31 1INY ASN 95 
31 1INY ASN 171 
31 1INY ASN 200 
31 1INY ASN 201 
31 1INY ASN 217 
31 1INY ASN 222 
31 1INY ASN 295 



31 1INY ASN 330 
31 1INY ASN 346 
31 1INY ASN 399 
31 1INY GLN 394 
31 1INY HIS 98 
31 1INY HIS 234 
32 1F8B ASN 95 
32 1F8B ASN 170 
32 1F8B ASN 216 
32 1F8B ASN 221 
32 1F8B ASN 294 
32 1F8B ASN 344 
32 1F8B ASN 346 
32 1F8B ASN 400 
32 1F8B GLN 392 
32 1F8B GLN 395 
32 1F8B HIS 98 
32 1F8B HIS 144 
32 1F8B HIS 233 
33 1NNB ASN 147 
33 1NNB ASN 200 
33 1NNB ASN 345 
33 1NNB ASN 348 
33 1NNB ASN 443 
33 1NNB GLN 137 
33 1NNB GLN 457 
33 1NNB HIS 99 
33 1NNB HIS 314 
34 2QWC ASN 95 
34 2QWC ASN 170 
34 2QWC ASN 216 
34 2QWC ASN 221 
34 2QWC ASN 338 
34 2QWC ASN 344 
34 2QWC ASN 346 
34 2QWC ASN 400 
34 2QWC GLN 392 
34 2QWC GLN 395 
34 2QWC HIS 98 
34 2QWC HIS 144 
34 2QWC HIS 233 
34 2QWC HIS 274 
35 1F8C ASN 95 
35 1F8C ASN 170 
35 1F8C ASN 216 
35 1F8C ASN 221 
35 1F8C ASN 294 
35 1F8C ASN 346 
35 1F8C ASN 400 
35 1F8C GLN 392 



35 1F8C GLN 395 
35 1F8C HIS 98 
35 1F8C HIS 144 
35 1F8C HIS 233 
36 2QWD ASN 95 
36 2QWD ASN 170 
36 2QWD ASN 216 
36 2QWD ASN 221 
36 2QWD ASN 344 
36 2QWD ASN 346 
36 2QWD ASN 400 
36 2QWD GLN 392 
36 2QWD GLN 395 
36 2QWD HIS 98 
36 2QWD HIS 144 
36 2QWD HIS 233 
36 2QWD HIS 274 
37 1F8D ASN 95 
37 1F8D ASN 170 
37 1F8D ASN 216 
37 1F8D ASN 221 
37 1F8D ASN 294 
37 1F8D ASN 338 
37 1F8D ASN 344 
37 1F8D ASN 346 
37 1F8D ASN 400 
37 1F8D GLN 392 
37 1F8D GLN 395 
37 1F8D HIS 98 
37 1F8D HIS 144 
37 1F8D HIS 233 
38 1F8E ASN 95 
38 1F8E ASN 170 
38 1F8E ASN 216 
38 1F8E ASN 221 
38 1F8E ASN 294 
38 1F8E ASN 344 
38 1F8E ASN 346 
38 1F8E ASN 400 
38 1F8E GLN 392 
38 1F8E GLN 395 
38 1F8E HIS 98 
38 1F8E HIS 144 
38 1F8E HIS 233 
39 1NNC ASN 95 
39 1NNC ASN 170 
39 1NNC ASN 216 
39 1NNC ASN 221 
39 1NNC ASN 294 
39 1NNC ASN 346 



39 1NNC ASN 400 
39 1NNC GLN 392 
39 1NNC GLN 395 
39 1NNC HIS 98 
39 1NNC HIS 144 
39 1NNC HIS 233 
40 2QWE ASN 95 
40 2QWE ASN 170 
40 2QWE ASN 221 
40 2QWE ASN 344 
40 2QWE ASN 346 
40 2QWE ASN 400 
40 2QWE GLN 392 
40 2QWE GLN 395 
40 2QWE HIS 98 
40 2QWE HIS 144 
40 2QWE HIS 233 
40 2QWE HIS 274 
41 1BJI ASN 95 
41 1BJI ASN 170 
41 1BJI ASN 216 
41 1BJI ASN 221 
41 1BJI ASN 294 
41 1BJI ASN 346 
41 1BJI ASN 400 
41 1BJI GLN 392 
41 1BJI GLN 395 
41 1BJI HIS 98 
41 1BJI HIS 144 
41 1BJI HIS 233 
41 1BJI HIS 274 
42 2QWF ASN 95 
42 2QWF ASN 170 
42 2QWF ASN 216 
42 2QWF ASN 221 
42 2QWF ASN 346 
42 2QWF ASN 400 
42 2QWF GLN 392 
42 2QWF GLN 395 
42 2QWF HIS 98 
42 2QWF HIS 144 
42 2QWF HIS 233 
43 2QWI ASN 95 
43 2QWI ASN 170 
43 2QWI ASN 216 
43 2QWI ASN 338 
43 2QWI ASN 346 
43 2QWI ASN 400 
43 2QWI GLN 392 
43 2QWI GLN 395 



43 2QWI HIS 98 
43 2QWI HIS 144 
43 2QWI HIS 233 
44 2QWG ASN 95 
44 2QWG ASN 170 
44 2QWG ASN 221 
44 2QWG ASN 346 
44 2QWG ASN 400 
44 2QWG GLN 392 
44 2QWG GLN 395 
44 2QWG HIS 98 
44 2QWG HIS 144 
44 2QWG HIS 233 
45 2QWJ ASN 95 
45 2QWJ ASN 170 
45 2QWJ ASN 221 
45 2QWJ ASN 294 
45 2QWJ ASN 346 
45 2QWJ ASN 400 
45 2QWJ GLN 392 
45 2QWJ GLN 395 
45 2QWJ HIS 98 
45 2QWJ HIS 144 
45 2QWJ HIS 233 
45 2QWJ HIS 274 
46 2QWH ASN 95 
46 2QWH ASN 170 
46 2QWH ASN 216 
46 2QWH ASN 221 
46 2QWH ASN 346 
46 2QWH ASN 400 
46 2QWH GLN 392 
46 2QWH GLN 395 
46 2QWH HIS 98 
46 2QWH HIS 144 
46 2QWH HIS 233 
46 2QWH HIS 274 
47 2QWK ASN 95 
47 2QWK ASN 170 
47 2QWK ASN 216 
47 2QWK ASN 221 
47 2QWK ASN 344 
47 2QWK ASN 346 
47 2QWK ASN 400 
47 2QWK GLN 392 
47 2QWK GLN 395 
47 2QWK HIS 98 
47 2QWK HIS 144 
47 2QWK HIS 233 
48 1L7F ASN 95 



48 1L7F ASN 170 
48 1L7F ASN 216 
48 1L7F ASN 221 
48 1L7F ASN 294 
48 1L7F ASN 338 
48 1L7F ASN 346 
48 1L7F ASN 400 
48 1L7F GLN 392 
48 1L7F GLN 395 
48 1L7F HIS 98 
48 1L7F HIS 233 
48 1L7F HIS 274 
49 1L7G ASN 95 
49 1L7G ASN 170 
49 1L7G ASN 216 
49 1L7G ASN 221 
49 1L7G ASN 294 
49 1L7G ASN 346 
49 1L7G ASN 400 
49 1L7G GLN 392 
49 1L7G GLN 395 
49 1L7G HIS 98 
49 1L7G HIS 233 
49 1L7G HIS 274 
50 1L7H ASN 95 
50 1L7H ASN 170 
50 1L7H ASN 216 
50 1L7H ASN 221 
50 1L7H ASN 338 
50 1L7H ASN 346 
50 1L7H ASN 400 
50 1L7H GLN 392 
50 1L7H GLN 395 
50 1L7H HIS 233 
50 1L7H HIS 274 
51 1XOE ASN 172 
51 1XOE ASN 210 
51 1XOE ASN 331 
51 1XOE ASN 346 
51 1XOE ASN 348 
51 1XOE ASN 443 
51 1XOE GLN 137 
51 1XOE HIS 99 
51 1XOE HIS 314 
52 1XOG ASN 172 
52 1XOG ASN 201 
52 1XOG ASN 210 
52 1XOG ASN 339 
52 1XOG ASN 346 
52 1XOG ASN 348 



52 1XOG ASN 443 
52 1XOG GLN 137 
52 1XOG GLN 457 
52 1XOG HIS 99 
52 1XOG HIS 314 
53 1NSC ASN 168 
53 1NSC ASN 339 
53 1NSC GLN 87 
53 1NSC HIS 133 
54 1NSC ASN 108 
54 1NSC ASN 168 
54 1NSC HIS 133 
55 1INV ASN 144 
55 1INV ASN 169 
55 1INV ASN 340 
55 1INV GLN 93 
55 1INV GLN 453 
55 1INV HIS 134 
55 1INV HIS 215 
56 1INV ASN 144 
56 1INV ASN 169 
56 1INV ASN 340 
56 1INV GLN 93 
56 1INV GLN 453 
56 1INV HIS 134 
56 1INV HIS 215 
57 1NSD ASN 168 
57 1NSD ASN 339 
57 1NSD GLN 87 
57 1NSD HIS 133 
58 1NSD ASN 108 
58 1NSD ASN 168 
58 1NSD HIS 133 
59 1A4G ASN 168 
59 1A4G ASN 229 
59 1A4G ASN 339 
59 1A4G GLN 92 
59 1A4G HIS 133 
60 1A4G ASN 108 
60 1A4G ASN 143 
60 1A4G ASN 168 
60 1A4G ASN 229 
60 1A4G HIS 133 
61 1A4Q ASN 168 
61 1A4Q ASN 339 
61 1A4Q GLN 92 
61 1A4Q HIS 133 
62 1A4Q ASN 108 
62 1A4Q ASN 143 
62 1A4Q ASN 168 



62 1A4Q ASN 229 
62 1A4Q HIS 133 
63 1IVB ASN 169 
63 1IVB ASN 220 
63 1IVB ASN 294 
63 1IVB ASN 340 
63 1IVB GLN 93 
63 1IVB GLN 453 
63 1IVB HIS 134 
63 1IVB HIS 439 
64 1INF ASN 144 
64 1INF ASN 169 
64 1INF ASN 220 
64 1INF ASN 230 
64 1INF ASN 340 
64 1INF GLN 93 
64 1INF HIS 215 
65 1B9S ASN 169 
65 1B9S ASN 284 
65 1B9S ASN 340 
65 1B9S GLN 93 
65 1B9S HIS 134 
66 1VCJ ASN 144 
66 1VCJ ASN 169 
66 1VCJ ASN 340 
66 1VCJ GLN 88 
66 1VCJ GLN 93 
66 1VCJ HIS 134 
67 1VCJ ASN 144 
67 1VCJ ASN 169 
67 1VCJ ASN 340 
67 1VCJ GLN 88 
67 1VCJ GLN 93 
67 1VCJ HIS 134 
68 1B9V ASN 144 
68 1B9V ASN 169 
68 1B9V ASN 230 
68 1B9V ASN 340 
68 1B9V ASN 373 
68 1B9V GLN 93 
69 1B9V ASN 144 
69 1B9V ASN 169 
69 1B9V ASN 230 
69 1B9V ASN 340 
69 1B9V ASN 373 
69 1B9V GLN 93 
70 1B9T ASN 144 
70 1B9T ASN 169 
70 1B9T ASN 198 
70 1B9T ASN 230 



70 1B9T ASN 340 
70 1B9T GLN 88 
70 1B9T GLN 93 
70 1B9T HIS 134 

 
 
 Protonation sites  for histidine residues      

No. 
PDB 
Code list of hydrogens attached to side-chain nitrogens, first, hydrogen name  then  after underscore, re

1 2BAT HD1_144 HD1_150 HE2_155 HD1_168 HE2_184 HE2_191 HE2_264 HE2_274  
2 1INW HD1_144 HE2_144 HE2_150 HE2_155 HD1_168 HE2_184 HE2_191 HE2_264 H
3 1INW HD1_144 HE2_144 HE2_150 HE2_155 HD1_168 HE2_184 HE2_191 HE2_264 H
4 1INX HD1_144 HE2_150 HE2_155 HD1_168 HE2_184 HE2_191 HE2_264 HE2_274  
5 1INX HD1_144 HE2_150 HE2_155 HD1_168 HE2_184 HE2_191 HE2_264 HE2_274  
6 1IVF HE2_144 HE2_150 HE2_155 HD1_168 HE2_184 HE2_191 HE2_264 HE2_274  
7 1IVD HE2_144 HD1_150 HE2_155 HD1_168 HE2_184 HD1_191 HE2_264 HE2_274  
8 1IVC HE2_144 HE2_150 HE2_155 HE2_168 HE2_184 HE2_191 HE2_264 HE2_274  
9 1IVC HE2_144 HE2_150 HE2_155 HE2_168 HE2_184 HE2_191 HE2_264 HE2_274  

10 1IVE HE2_144 HE2_150 HE2_155 HD1_168 HE2_184 HE2_191 HE2_264 HE2_274  
11 1IVE HE2_144 HE2_150 HE2_155 HD1_168 HE2_184 HE2_191 HE2_264 HE2_274  
12 1ING HE2_144 HE2_150 HE2_155 HE2_168 HE2_184 HE2_191 HE2_264 HE2_274  
13 1ING HE2_144 HE2_150 HE2_155 HE2_168 HE2_184 HE2_191 HE2_264 HE2_274  
14 1INH HE2_144 HE2_150 HE2_155 HE2_168 HE2_184 HE2_191 HE2_264 HE2_274  
15 1INH HE2_144 HE2_150 HE2_155 HE2_168 HE2_184 HE2_191 HE2_264 HE2_274  
16 1W1X HD1_104 HE2_119 HD1_150 HE2_156 HE2_191 HE2_240 HE2_281 HD1_319 H
17 1W1X HD1_104 HE2_104 HD1_119 HD1_150 HD1_156 HE2_191 HE2_240 HE2_281 H
18 1W1X HD1_104 HE2_104 HD1_119 HD1_150 HE2_156 HE2_191 HE2_240 HE2_281 H
19 1W1X HD1_104 HE2_119 HD1_150 HD1_156 HE2_191 HE2_240 HE2_281 HD1_319 H
20 1W20 HD1_104 HE2_119 HD1_150 HD1_156 HE2_191 HE2_240 HE2_281 HD1_319 H
21 1W20 HD1_104 HE2_119 HD1_150 HD1_156 HE2_191 HE2_240 HE2_281 HD1_319 H
22 1W20 HD1_104 HE2_119 HD1_150 HE2_156 HE2_191 HE2_240 HE2_281 HD1_319 H
23 1W20 HD1_104 HE2_119 HD1_150 HD1_156 HE2_191 HE2_240 HE2_281 HD1_319 H
24 1W21 HD1_104 HE2_119 HD1_150 HD1_156 HE2_191 HE2_240 HE2_281 HD1_319 H
25 1W21 HD1_104 HE2_119 HD1_150 HD1_156 HE2_191 HE2_240 HE2_281 HD1_319 H
26 1W21 HD1_104 HE2_119 HD1_150 HE2_156 HE2_191 HE2_240 HE2_281 HD1_319 H
27 1W21 HD1_104 HE2_119 HD1_150 HD1_156 HE2_191 HE2_240 HE2_281 HD1_319 H
28 1MVE HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
29 2QWB HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
30 1INY HD1_98 HE2_144 HE2_150 HE2_185 HE2_234 HE2_275 HD1_313   
31 1INY HD1_98 HE2_144 HE2_150 HE2_185 HE2_234 HE2_275 HD1_313   
32 1F8B HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
33 1NNB HD1_99 HE2_145 HE2_151 HE2_186 HE2_235 HD1_276 HD1_314   
34 2QWC HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
35 1F8C HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
37 1F8D HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
37 2QWD HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
38 1F8E HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
39 1NNC HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
40 2QWE HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
41 1BJI HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HD1_274 HE2_274 HD1_312  



42 2QWF HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HD1_274 HE2_274 HD1_312  
43 2QWI HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HD1_274 HE2_274 HD1_312  
44 2QWG HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HD1_274 HE2_274 HD1_312  
45 2QWJ HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
46 2QWH HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HE2_274 HD1_312   
47 2QWK HD1_98 HD1_144 HE2_150 HE2_184 HE2_233 HD1_274 HE2_274 HD1_312  
48 1L7F HD1_98 HE2_144 HE2_150 HE2_184 HE2_233 HD1_274 HE2_274 HD1_312  
49 1L7G HD1_98 HE2_144 HE2_150 HE2_184 HE2_233 HD1_274 HE2_274 HD1_312  
50 1L7H HD1_98 HE2_144 HE2_150 HE2_184 HE2_233 HD1_274 HE2_274 HD1_312  
51 1XOE HD1_99 HE2_145 HE2_151 HE2_186 HE2_235 HD1_276 HD1_314   
52 1XOG HD1_99 HE2_145 HD1_151 HE2_186 HE2_235 HE2_276 HD1_314   
53 1NSC HD1_100 HD1_128 HE2_133 HD1_154 HE2_172 HE2_182 HE2_214 HD1_272 H
54 1NSC HD1_100 HD1_128 HE2_133 HD1_154 HE2_172 HE2_182 HE2_214 HD1_272 H
55 1INV HD1_101 HD1_129 HE2_134 HD1_155 HE2_173 HE2_183 HE2_215 HD1_219 H
56 1INV HD1_101 HD1_129 HE2_134 HD1_155 HE2_173 HE2_183 HE2_215 HD1_219 H
57 1NSD HD1_100 HD1_128 HE2_133 HD1_154 HE2_172 HE2_182 HE2_214 HD1_272 H
58 1NSD HD1_100 HD1_128 HE2_133 HD1_154 HD1_172 HE2_182 HE2_214 HD1_272 H
59 1A4G HD1_100 HD1_128 HE2_133 HD1_154 HE2_172 HE2_182 HE2_214 HD1_272 H
60 1A4G HD1_100 HD1_128 HE2_133 HD1_154 HE2_172 HE2_182 HE2_214 HD1_272 H
61 1A4Q HD1_100 HD1_128 HE2_133 HD1_154 HE2_172 HE2_182 HE2_214 HD1_272 H
62 1A4Q HD1_100 HD1_128 HE2_133 HD1_154 HE2_172 HE2_182 HE2_214 HD1_272 H
63 1IVB HD1_101 HD1_129 HE2_134 HD1_155 HD1_173 HE2_183 HE2_215 HD1_219 H
64 1INF HD1_101 HD1_129 HE2_134 HD1_155 HD1_173 HE2_183 HD1_215 HD1_219 H
65 1B9S HD1_101 HD1_129 HE2_134 HD1_155 HD1_173 HE2_183 HE2_215 HD1_219 H
66 1VCJ HD1_101 HD1_129 HE2_134 HD1_155 HD1_173 HE2_183 HD1_215 HE2_219 H
67 1VCJ HD1_101 HD1_129 HE2_134 HD1_155 HD1_173 HE2_183 HD1_215 HE2_219 H
68 1B9V HD1_101 HD1_129 HE2_134 HD1_155 HD1_173 HE2_183 HD1_215 HE2_219 H
69 1B9V HD1_101 HD1_129 HE2_134 HD1_155 HD1_173 HE2_183 HD1_215 HE2_219 H
70 1B9T HD1_101 HD1_129 HE2_134 HD1_155 HE2_173 HE2_183 HD1_215 HD1_219 H

 
 



Tables S4-S5 
Whole inhibitor        

NA 
strain structure  inhibitor 

inh 
charge ARG 118   ASP 151   ARG 152   ARG 224   

N2 2BAT Asp339Asn SIA -1 -257 269 -218 -144 
N2 1INW wt AXP -2 -507 439 -397 -291 
N2 1INW wt AXP-H -1 -284 217 -243 -152 
N2 1INX wt EQP -2 -522 459 -415 -282 
N2 1INX wt EQP-H -1 -294 224 -256 -142 
N2 1IVF wt DAN -1 -238 236 -255 -180 
N2 1IVD wt ST1 -1 -258 237 -220 -179 
N2 1IVC wt ST2 -1 -281 246 -252 -125 
N2 1IVC wt ST2-H 0 -94 -3 -20 70 
N2 1IVE wt ST3 -1 -231 261 -213 -136 
N2 1IVE wt ST3-H 0 -55 -11 21 53 
N2 1ING A wt ST5 -1 -216 236 -186 -138 
N2 1ING B wt ST5 -1 -216 237 -186 -137 
N2 1ING averaged wt ST5 -1 -216 237 -186 -137 
N2 1INH A wt ST6 0 -134 90 -12 116 
N2 1INH B wt ST6 0 -134 90 -12 116 
N2 1INH averaged wt ST6 0 -134 90 -12 116 
N6 1W1X A wt SIA -1 -252 281 -246 -127 
N6 1W1X B wt SIA -1 -230 198 -268 -146 
N6 1W1X C wt SIA -1 -281 289 -248 -141 
N6 1W1X D wt SIA -1 -292 287 -235 -127 
N6 1W20 lA wt SIA -1 -278 291 -236 -120 
N6 1W20 B wt SIA -1 -273 284 -250 -127 
N6 1W20 C wt SIA -1 -290 288 -239 -123 
N6 1W20 D wt SIA -1 -275 289 -242 -134 
N6 1W21 A wt SIA -1 -278 291 -236 -120 
N6 1W21 B wt SIA -1 -273 284 -250 -127 
N6 1W21 C wt SIA -1 -290 288 -239 -123 
N6 1W21 D wt SIA -1 -275 289 -242 -134 

N6 
N6:SIA 
averaged wt SIA -1 -274 280 -244 -129 

N9 1MVE  wt SIA -1 -310 234 -243 -128 
N9 2QWB  Arg292Lys SIA -1 -280 242 -229 -126 
N9 1INY  Ser370Lys EQP -2 -490 373 -373 -279 
N9 1INY  Ser370Lys EQP-H -1 -246 147 -222 -148 
N9 1F8B  wt DAN -1 -331 256 -243 -128 
N9 1NNB  wt DAN -1 -302 258 -243 -116 

N9 
N9:DAN 
averaged wt DAN -1 -317 257 -243 -122 

N9 2QWC  Arg292Lys DAN -1 -301 250 -263 -134 
N9 1F8C  wt 4AM 0 -103 -166 -30 30 
N9 2QWD  Arg292Lys 4AM 0 -95 -141 -10 55 
N9 1F8D  wt 9AM 0 -159 68 -57 113 
N9 1F8E  wt 49A 1 39 -284 150 285 
N9 1NNC  wt GNA 0 -125 -76 -18 42 



N9 2QWE  Arg292Lys GNA 0 -129 -84 -38 57 
N9 1BJI  wt G21 0 -109 -89 -20 57 
N9 2QWF  Arg292Lys G20 0 -149 -61 -24 81 
N9 2QWI  wt G20 0 -150 -50 -15 72 
N9 2QWG  Arg292Lys G28 0 -134 -114 -36 65 
N9 2QWJ   wt G28 0 -126 -99 -43 66 
N9 2QWH  Arg292Lys G39 0 -115 -95 -37 53 
N9 2QWK wt G39 0 -109 -160 -31 62 
N9 1L7F wt BCZ 0 -151 -113 -37 52 
N9 1L7G Glu119Gly BCZ 0 -138 -116 -37 52 
N9 1L7H Arg292Lys BCZ 0 -141 -114 -34 54 
N9 1XOE wt ABX 0 -104 -29 -49 64 
N9 1XOG wt ABW -1 -278 213 -219 -131 
B 1NSC A wt SIA -1 -266 192 -255 -140 
B 1NSC B wt SIA -1 -246 181 -264 -147 
B 1NSC averaged wt SIA -1 -256 187 -260 -144 
B 1INV wt EQP -2 -572 457 -371 -263 
B 1INV wt EQP-H -1 -328 227 -219 -125 
B 1NSD A wt DAN -1 -297 244 -266 -141 
B 1NSD B wt DAN -1 -272 242 -257 -145 
B 1NSD averaged wt DAN -1 -284 243 -261 -143 
B 1A4G A wt ZMR 0 -135 -44 -50 56 
B 1A4G B wt ZMR 0 -126 -30 -28 52 
B 1A4G averaged wt ZMR 0 -131 -37 -39 54 
B 1A4Q A wt DPC 0 -115 -64 -49 61 
B 1A4Q B wt DPC 0 -109 -49 -42 61 
B 1A4Q averaged wt DPC 0 -112 -57 -45 61 
B 1IVB  wt ST1 -1 -300 255 -242 -165 
B 1INF  Arg382Lys ST4 0 -114 43 -3 89 
B 1B9S  wt FDI -1 -270 257 -195 -134 
B 1VCJ  wt IBA 0 -166 98 -37 146 
B 1VCJ  wt IBA-H 1 -6 -125 188 371 
B 1B9V  wt RA2 -1 -300 274 -228 -138 
B 1B9V  wt RA2-H 0 -140 64 -21 94 
B 1B9T  wt RAI 0 -160 55 -6 77 

 
 

C2-group        
NA 
strain structure  inhibitor 

inh 
charge ARG 118   ASP 151   ARG 152   ARG 224

N2 2BAT Asp339Asn SIA -1 -224 191 -97 -8
N2 1INW wt AXP -2 -441 334 -209 -18
N2 1INW wt AXP-H -1 -245 148 -90 -8
N2 1INX wt EQP -2 -450 353 -218 -18
N2 1INX wt EQP-H -1 -249 155 -94 -8
N2 1IVF wt DAN -1 -136 87 -51 -4
N2 1IVD wt ST1 -1 -215 169 -98 -9
N2 1IVC wt ST2 -1 -234 194 -114 -9
N2 1IVC wt ST2-H 0 -204 164 -97 -8
N2 1IVE wt ST3 -1 -195 196 -114 -9



N2 1IVE wt ST3-H 0 -169 167 -97 -8
N2 1ING A wt ST5 -1 -180 155 -98 -9
N2 1ING B wt ST5 -1 -180 155 -98 -9
N2 1ING averaged wt ST5 -1 -180 155 -98 -9
N2 1INH A wt ST6 0 -216 171 -92 -8
N2 1INH B wt ST6 0 -216 171 -92 -8
N2 1INH averaged wt ST6 0 -216 171 -92 -8
N6 1W1X A wt SIA -1 -213 186 -105 -9
N6 1W1X B wt SIA -1 -202 128 -102 -9
N6 1W1X C wt SIA -1 -245 204 -108 -8
N6 1W1X D wt SIA -1 -252 193 -106 -8
N6 1W20 lA wt SIA -1 -239 202 -106 -8
N6 1W20 B wt SIA -1 -235 195 -108 -8
N6 1W20 C wt SIA -1 -251 200 -107 -8
N6 1W20 D wt SIA -1 -238 202 -108 -8
N6 1W21 A wt SIA -1 -239 202 -106 -8
N6 1W21 B wt SIA -1 -235 195 -108 -8
N6 1W21 C wt SIA -1 -251 200 -107 -8
N6 1W21 D wt SIA -1 -238 202 -108 -8

N6 
N6:SIA 
averaged wt SIA -1 -236 192 -106 -8

N9 1MVE  wt SIA -1 -263 145 -93 -8
N9 2QWB  Arg292Lys SIA -1 -231 151 -103 -9
N9 1INY  Ser370Lys EQP -2 -431 331 -206 -17
N9 1INY  Ser370Lys EQP-H -1 -213 141 -90 -8
N9 1F8B  wt DAN -1 -205 78 -49 -4
N9 1NNB  wt DAN -1 -173 73 -48 -4

N9 
N9:DAN 
averaged wt DAN -1 -189 76 -49 -4

N9 2QWC  Arg292Lys DAN -1 -194 78 -49 -4
N9 1F8C  wt 4AM 0 -187 68 -44 -4
N9 2QWD  Arg292Lys 4AM 0 -175 65 -43 -4
N9 1F8D  wt 9AM 0 -173 70 -44 -4
N9 1F8E  wt 49A 1 -167 59 -39 -3
N9 1NNC  wt GNA 0 -177 66 -41 -3
N9 2QWE  Arg292Lys GNA 0 -180 65 -41 -3
N9 1BJI  wt G21 0 -172 69 -47 -4
N9 2QWF  Arg292Lys G20 0 -185 69 -44 -4
N9 2QWI  wt G20 0 -186 65 -42 -4
N9 2QWG  Arg292Lys G28 0 -204 68 -46 -4
N9 2QWJ   wt G28 0 -194 68 -46 -4
N9 2QWH  Arg292Lys G39 0 -253 145 -93 -8
N9 2QWK wt G39 0 -249 144 -94 -8
N9 1L7F wt BCZ 0 -251 103 -74 -7
N9 1L7G Glu119Gly BCZ 0 -237 102 -73 -7
N9 1L7H Arg292Lys BCZ 0 -239 102 -73 -7
N9 1XOE wt ABX 0 -183 84 -60 -6
N9 1XOG wt ABW -1 -209 127 -85 -8
B 1NSC A wt SIA -1 -225 118 -94 -9
B 1NSC B wt SIA -1 -222 116 -93 -9
B 1NSC averaged wt SIA -1 -224 117 -94 -9



B 1INV wt EQP -2 -501 340 -207 -18
B 1INV wt EQP-H -1 -285 146 -90 -8
B 1NSD A wt DAN -1 -177 75 -48 -4
B 1NSD B wt DAN -1 -163 75 -47 -4
B 1NSD averaged wt DAN -1 -170 75 -47 -4
B 1A4G A wt ZMR 0 -187 65 -42 -3
B 1A4G B wt ZMR 0 -176 63 -41 -3
B 1A4G averaged wt ZMR 0 -181 64 -42 -3
B 1A4Q A wt DPC 0 -184 70 -47 -4
B 1A4Q B wt DPC 0 -180 70 -47 -4
B 1A4Q averaged wt DPC 0 -182 70 -47 -4
B 1IVB  wt ST1 -1 -263 160 -97 -9
B 1INF  Arg382Lys ST4 0 -213 153 -89 -8
B 1B9S  wt FDI -1 -225 166 -105 -10
B 1VCJ  wt IBA 0 -241 155 -103 -9
B 1VCJ  wt IBA-H 1 -228 143 -95 -8
B 1B9V  wt RA2 -1 -244 163 -104 -9
B 1B9V  wt RA2-H 0 -230 151 -96 -9
B 1B9T  wt RAI 0 -254 140 -89 -8

 
 



Tables S6-S7 
C3-group        

NA 
strain structure  inhibitor 

inh 
charge ARG 118   ASP 151   ARG 152   ARG 224   

N2 2BAT Asp339Asn SIA -1 32 -36 11 8 
N2 1INW wt AXP -2 23 -25 8 5 
N2 1INW wt AXP-H -1 28 -31 11 8 
N2 1INX wt EQP -2 19 -37 11 6 
N2 1INX wt EQP-H -1 24 -43 14 8 
N2 1IVF wt DAN -1 -47 56 -37 -32 
N2 1IVD wt ST1 -1 32 -35 7 5 
N2 1IVC wt ST2 -1 10 1 -1 1 
N2 1IVC wt ST2-H 0 23 -13 9 10 
N2 1IVE wt ST3 -1 14 -4 -2 -1 
N2 1IVE wt ST3-H 0 30 -21 7 6 
N2 1ING A wt ST5 -1 27 -12 5 4 
N2 1ING B wt ST5 -1 27 -12 5 4 
N2 1ING averaged wt ST5 -1 27 -12 5 4 
N2 1INH A wt ST6 0 30 -27 9 6 
N2 1INH B wt ST6 0 30 -27 9 6 
N2 1INH averaged wt ST6 0 30 -27 9 6 
N6 1W1X A wt SIA -1 31 -32 12 8 
N6 1W1X B wt SIA -1 30 -30 12 8 
N6 1W1X C wt SIA -1 31 -32 12 8 
N6 1W1X D wt SIA -1 31 -28 11 8 
N6 1W20 lA wt SIA -1 31 -31 11 8 
N6 1W20 B wt SIA -1 30 -29 11 9 
N6 1W20 C wt SIA -1 30 -30 11 9 
N6 1W20 D wt SIA -1 30 -30 11 9 
N6 1W21 A wt SIA -1 31 -31 11 8 
N6 1W21 B wt SIA -1 30 -29 11 9 
N6 1W21 C wt SIA -1 30 -30 11 9 
N6 1W21 D wt SIA -1 30 -30 11 9 

N6 
N6:SIA 
averaged wt SIA -1 31 -30 11 8 

N9 1MVE  wt SIA -1 31 -31 12 8 
N9 2QWB  Arg292Lys SIA -1 31 -38 12 8 
N9 1INY  Ser370Lys EQP -2 18 -33 11 6 
N9 1INY  Ser370Lys EQP-H -1 22 -39 14 8 
N9 1F8B  wt DAN -1 -45 53 -37 -32 
N9 1NNB  wt DAN -1 -46 51 -38 -32 

N9 
N9:DAN 
averaged wt DAN -1 -46 52 -37 -32 

N9 2QWC  Arg292Lys DAN -1 -45 56 -37 -32 
N9 1F8C  wt 4AM 0 -41 48 -34 -30 
N9 2QWD  Arg292Lys 4AM 0 -40 52 -34 -30 
N9 1F8D  wt 9AM 0 -41 49 -34 -29 
N9 1F8E  wt 49A 1 -37 45 -32 -28 
N9 1NNC  wt GNA 0 -38 47 -32 -29 



N9 2QWE  Arg292Lys GNA 0 -38 49 -33 -29 
N9 1BJI  wt G21 0 -49 54 -35 -31 
N9 2QWF  Arg292Lys G20 0 -39 44 -34 -29 
N9 2QWI  wt G20 0 -40 48 -34 -30 
N9 2QWG  Arg292Lys G28 0 -46 57 -36 -30 
N9 2QWJ   wt G28 0 -47 54 -36 -30 
N9 2QWH  Arg292Lys G39 0 44 -53 21 16 
N9 2QWK wt G39 0 43 -52 21 16 
N9 1L7F wt BCZ 0 21 -20 7 6 
N9 1L7G Glu119Gly BCZ 0 21 -19 7 6 
N9 1L7H Arg292Lys BCZ 0 21 -16 6 6 
N9 1XOE wt ABX 0 27 -27 10 8 
N9 1XOG wt ABW -1 19 -22 6 4 
B 1NSC A wt SIA -1 30 -31 12 9 
B 1NSC B wt SIA -1 31 -34 12 9 
B 1NSC averaged wt SIA -1 31 -32 12 9 
B 1INV wt EQP -2 20 -26 9 6 
B 1INV wt EQP-H -1 25 -32 12 8 
B 1NSD A wt DAN -1 -47 54 -37 -33 
B 1NSD B wt DAN -1 -49 55 -36 -33 
B 1NSD averaged wt DAN -1 -48 54 -37 -33 
B 1A4G A wt ZMR 0 -38 52 -33 -30 
B 1A4G B wt ZMR 0 -38 50 -34 -30 
B 1A4G averaged wt ZMR 0 -38 51 -34 -30 
B 1A4Q A wt DPC 0 -47 59 -36 -31 
B 1A4Q B wt DPC 0 -47 59 -36 -32 
B 1A4Q averaged wt DPC 0 -47 59 -36 -32 
B 1IVB  wt ST1 -1 27 -24 7 5 
B 1INF  Arg382Lys ST4 0 30 -31 9 7 
B 1B9S  wt FDI -1 15 -7 0 -1 
B 1VCJ  wt IBA 0 14 -10 2 1 
B 1VCJ  wt IBA-H 1 21 -18 6 5 
B 1B9V  wt RA2 -1 14 -11 0 -1 
B 1B9V  wt RA2-H 0 22 -19 5 3 
B 1B9T  wt RAI 0 30 -25 9 7 

 
 

C4-group        
NA 
strain structure  inhibitor 

inh 
charge ARG 118   ASP 151   ARG 152   ARG 224

N2 2BAT Asp339Asn SIA -1 -2 18 -20 -11
N2 1INW wt AXP -2 -8 15 -27 -13
N2 1INW wt AXP-H -1 -4 10 -23 -10
N2 1INX wt EQP -2 -17 27 -23 -
N2 1INX wt EQP-H -1 -13 22 -19 -
N2 1IVF wt DAN -1 -4 12 -23 -15
N2 1IVD wt ST1 -1 -27 37 -19 -12
N2 1IVC wt ST2 -1 -3 9 -1 10
N2 1IVC wt ST2-H 0 118 -141 136 145
N2 1IVE wt ST3 -1 15 -30 20 18



N2 1IVE wt ST3-H 0 -2 1 -14 -14
N2 1ING A wt ST5 -1 12 -13 9 
N2 1ING B wt ST5 -1 12 -13 9 
N2 1ING averaged wt ST5 -1 12 -13 9 
N2 1INH A wt ST6 0 13 -22 13 
N2 1INH B wt ST6 0 13 -22 13 
N2 1INH averaged wt ST6 0 13 -22 13 
N6 1W1X A wt SIA -1 -2 27 -21 -10
N6 1W1X B wt SIA -1 -2 24 -22 -10
N6 1W1X C wt SIA -1 -2 21 -22 -10
N6 1W1X D wt SIA -1 -2 23 -21 -10
N6 1W20 lA wt SIA -1 -2 25 -21 -10
N6 1W20 B wt SIA -1 -2 22 -22 -10
N6 1W20 C wt SIA -1 -2 21 -22 -10
N6 1W20 D wt SIA -1 -2 22 -22 -10
N6 1W21 A wt SIA -1 -2 25 -21 -10
N6 1W21 B wt SIA -1 -2 22 -22 -10
N6 1W21 C wt SIA -1 -2 21 -22 -10
N6 1W21 D wt SIA -1 -2 22 -22 -10

N6 
N6:SIA 
averaged wt SIA -1 -2 23 -22 -10

N9 1MVE  wt SIA -1 -16 32 -15 -
N9 2QWB  Arg292Lys SIA -1 -17 33 -15 -
N9 1INY  Ser370Lys EQP -2 -10 -26 -17 -13
N9 1INY  Ser370Lys EQP-H -1 -6 -32 -13 -10
N9 1F8B  wt DAN -1 -20 28 -18 -
N9 1NNB  wt DAN -1 -19 34 -18 -

N9 
N9:DAN 
averaged wt DAN -1 -19 31 -18 -

N9 2QWC  Arg292Lys DAN -1 -6 24 -25 -12
N9 1F8C  wt 4AM 0 145 -318 149 101
N9 2QWD  Arg292Lys 4AM 0 150 -310 145 100
N9 1F8D  wt 9AM 0 1 17 -19 -
N9 1F8E  wt 49A 1 154 -275 157 107
N9 1NNC  wt GNA 0 101 -215 117 90
N9 2QWE  Arg292Lys GNA 0 102 -221 123 91
N9 1BJI  wt G21 0 136 -273 124 89
N9 2QWF  Arg292Lys G20 0 91 -216 116 81
N9 2QWI  wt G20 0 90 -204 110 81
N9 2QWG  Arg292Lys G28 0 141 -297 138 93
N9 2QWJ   wt G28 0 140 -278 139 93
N9 2QWH  Arg292Lys G39 0 132 -244 127 92
N9 2QWK wt G39 0 132 -307 131 89
N9 1L7F wt BCZ 0 63 -164 83 57
N9 1L7G Glu119Gly BCZ 0 62 -166 84 57
N9 1L7H Arg292Lys BCZ 0 63 -160 83 57
N9 1XOE wt ABX 0 -43 30 -35 -35
N9 1XOG wt ABW -1 -61 53 -54 -48
B 1NSC A wt SIA -1 -19 30 -12 -
B 1NSC B wt SIA -1 -3 24 -21 -10
B 1NSC averaged wt SIA -1 -11 27 -17 -



B 1INV wt EQP -2 -21 37 -18 -
B 1INV wt EQP-H -1 -17 32 -14 -
B 1NSD A wt DAN -1 -22 35 -17 -
B 1NSD B wt DAN -1 -7 31 -25 -12
B 1NSD averaged wt DAN -1 -14 33 -21 -
B 1A4G A wt ZMR 0 106 -197 121 94
B 1A4G B wt ZMR 0 105 -179 122 89
B 1A4G averaged wt ZMR 0 106 -188 122 92
B 1A4Q A wt DPC 0 140 -252 126 88
B 1A4Q B wt DPC 0 140 -236 127 89
B 1A4Q averaged wt DPC 0 140 -244 126 89
B 1IVB  wt ST1 -1 -8 20 -24 -19
B 1INF  Arg382Lys ST4 0 16 -26 14 10
B 1B9S  wt FDI -1 4 -9 4 
B 1VCJ  wt IBA 0 7 -11 5 
B 1VCJ  wt IBA-H 1 13 -19 10 
B 1B9V  wt RA2 -1 4 -11 4 
B 1B9V  wt RA2-H 0 10 -19 10 
B 1B9T  wt RAI 0 16 -23 14 10

 
 



Tables S8-S9 
C5-group        
NA 
strain structure  inhibitor 

inh 
charge ARG 118   ASP 151   ARG 152   ARG 224   

N2 2BAT Asp339Asn SIA -1 -14 24 -71 -15 
N2 1INW wt AXP -2 -11 25 -100 -14 
N2 1INW wt AXP-H -1 -3 13 -86 -1 
N2 1INX wt EQP -2 -13 29 -99 -8 
N2 1INX wt EQP-H -1 -5 17 -85 5 
N2 1IVF wt DAN -1 -5 13 -72 -1 
N2 1IVD wt ST1 -1 -20 30 -69 -24 
N2 1IVC wt ST2 -1 -54 91 -119 -35 
N2 1IVC wt ST2-H 0 -16 30 -40 24 
N2 1IVE wt ST3 -1 -54 81 -123 -67 
N2 1IVE wt ST3-H 0 -13 3 -50 -17 
N2 1ING A wt ST5 -1 -32 63 -76 -15 
N2 1ING B wt ST5 -1 -32 63 -76 -15 

N2 
1ING 
averaged wt ST5 -1 -32 63 -76 -15 

N2 1INH A wt ST6 0 -19 44 -31 10 
N2 1INH B wt ST6 0 -19 44 -31 10 

N2 
1INH 
averaged wt ST6 0 -19 44 -31 10 

N6 1W1X A wt SIA -1 -15 29 -86 -13 
N6 1W1X B wt SIA -1 -14 27 -100 -15 
N6 1W1X C wt SIA -1 -15 27 -89 -12 
N6 1W1X D wt SIA -1 -15 28 -76 -13 
N6 1W20 lA wt SIA -1 -15 24 -83 -13 
N6 1W20 B wt SIA -1 -15 27 -91 -13 
N6 1W20 C wt SIA -1 -15 26 -81 -12 
N6 1W20 D wt SIA -1 -15 25 -84 -14 
N6 1W21 A wt SIA -1 -15 24 -83 -13 
N6 1W21 B wt SIA -1 -15 27 -91 -13 
N6 1W21 C wt SIA -1 -15 26 -81 -12 
N6 1W21 D wt SIA -1 -15 25 -84 -14 

N6 
N6:SIA 
averaged wt SIA -1 -15 26 -86 -13 

N9 1MVE  wt SIA -1 -14 21 -106 -15 
N9 2QWB  Arg292Lys SIA -1 -14 25 -80 -13 
N9 1INY  Ser370Lys EQP -2 -10 24 -78 -12 
N9 1INY  Ser370Lys EQP-H -1 -3 13 -64 0 
N9 1F8B  wt DAN -1 -5 17 -80 4 
N9 1NNB  wt DAN -1 -6 9 -75 11 

N9 
N9:DAN 
averaged wt DAN -1 -6 13 -77 8 

N9 2QWC  Arg292Lys DAN -1 -4 13 -82 3 
N9 1F8C  wt 4AM 0 8 -3 -58 28 
N9 2QWD  Arg292Lys 4AM 0 7 -5 -49 30 
N9 1F8D  wt 9AM 0 8 -6 -56 24 
N9 1F8E  wt 49A 1 19 -22 -42 45 



N9 1NNC  wt GNA 0 11 -9 -24 39 
N9 2QWE  Arg292Lys GNA 0 11 -14 -50 40 
N9 1BJI  wt G21 0 -8 19 -61 1 
N9 2QWF  Arg292Lys G20 0 4 3 -55 30 
N9 2QWI  wt G20 0 5 1 -37 28 
N9 2QWG  Arg292Lys G28 0 -1 6 -71 13 
N9 2QWJ   wt G28 0 -2 8 -78 12 
N9 2QWH  Arg292Lys G39 0 -10 22 -90 3 
N9 2QWK wt G39 0 -10 24 -92 2 
N9 1L7F wt BCZ 0 -20 50 -110 -16 
N9 1L7G Glu119Gly BCZ 0 -20 50 -112 -16 
N9 1L7H Arg292Lys BCZ 0 -20 50 -110 -15 
N9 1XOE wt ABX 0 3 13 -88 8 
N9 1XOG wt ABW -1 -17 41 -88 -30 
B 1NSC A wt SIA -1 -14 22 -107 -15 
B 1NSC B wt SIA -1 -14 22 -108 -15 

B 
1NSC 
averaged wt SIA -1 -14 22 -108 -15 

B 1INV wt EQP -2 -11 25 -80 -13 
B 1INV wt EQP-H -1 -3 14 -66 0 
B 1NSD A wt DAN -1 -4 12 -95 1 
B 1NSD B wt DAN -1 -4 12 -82 2 

B 
1NSD 
averaged wt DAN -1 -4 12 -88 2 

B 1A4G A wt ZMR 0 13 -18 -66 38 
B 1A4G B wt ZMR 0 13 -13 -48 37 

B 
1A4G 
averaged wt ZMR 0 13 -15 -57 38 

B 1A4Q A wt DPC 0 -7 15 -89 0 
B 1A4Q B wt DPC 0 -6 14 -83 -1 

B 
1A4Q 
averaged wt DPC 0 -7 14 -86 0 

B 1IVB  wt ST1 -1 -27 60 -88 -7 
B 1INF  Arg382Lys ST4 0 -12 30 -32 10 
B 1B9S  wt FDI -1 -24 47 -39 -12 
B 1VCJ  wt IBA 0 11 28 -34 120 
B 1VCJ  wt IBA-H 1 52 -32 31 182 
B 1B9V  wt RA2 -1 -100 163 -180 -125 
B 1B9V  wt RA2-H 0 -61 108 -119 -68 
B 1B9T  wt RAI 0 -17 44 -37 8 

 
 

C6-group        
NA 
strain structure  inhibitor 

inh 
charge ARG 118   ASP 151   ARG 152   ARG 224

N2 2BAT Asp339Asn SIA -1 1 13 -1 
N2 1INW wt AXP -2 -21 33 -25 -42
N2 1INW wt AXP-H -1 -11 20 -12 -25
N2 1INX wt EQP -2 -13 22 -38 -42
N2 1INX wt EQP-H -1 -2 9 -25 -25
N2 1IVF wt DAN -1 0 5 -30 -52



N2 1IVD wt ST1 -1 -33 45 -49 -64
N2 1IVC wt ST2 -1 -3 -32 -19 -
N2 1IVC wt ST2-H 0 -29 -10 -40 -36
N2 1IVE wt ST3 -1 -9 16 5 10
N2 1IVE wt ST3-H 0 91 -148 164 151
N2 1ING A wt ST5 -1 -49 53 -33 -50
N2 1ING B wt ST5 -1 -49 53 -33 -49
N2 1ING averaged wt ST5 -1 -49 53 -33 -50
N2 1INH A wt ST6 0 49 -62 79 161
N2 1INH B wt ST6 0 49 -62 79 161
N2 1INH averaged wt ST6 0 49 -62 79 161
N6 1W1X A wt SIA -1 -3 17 -5 22
N6 1W1X B wt SIA -1 7 -4 -14 
N6 1W1X C wt SIA -1 1 11 2 
N6 1W1X D wt SIA -1 -2 14 -3 18
N6 1W20 lA wt SIA -1 -2 13 4 25
N6 1W20 B wt SIA -1 -2 13 1 19
N6 1W20 C wt SIA -1 -2 14 2 22
N6 1W20 D wt SIA -1 0 13 1 14
N6 1W21 A wt SIA -1 -2 13 4 25
N6 1W21 B wt SIA -1 -2 13 1 19
N6 1W21 C wt SIA -1 -2 14 2 22
N6 1W21 D wt SIA -1 0 13 1 14

N6 
N6:SIA 
averaged wt SIA -1 -1 12 0 18

N9 1MVE  wt SIA -1 2 7 3 10
N9 2QWB  Arg292Lys SIA -1 0 12 0 15
N9 1INY  Ser370Lys EQP -2 -11 22 -38 -40
N9 1INY  Ser370Lys EQP-H -1 -1 9 -26 -25
N9 1F8B  wt DAN -1 -11 24 -18 -
N9 1NNB  wt DAN -1 -13 37 -24 -

N9 
N9:DAN 
averaged wt DAN -1 -12 31 -21 -

N9 2QWC  Arg292Lys DAN -1 -6 18 -28 -11
N9 1F8C  wt 4AM 0 16 -16 -3 
N9 2QWD  Arg292Lys 4AM 0 7 -2 11 32
N9 1F8D  wt 9AM 0 90 -118 136 204
N9 1F8E  wt 49A 1 114 -146 145 234
N9 1NNC  wt GNA 0 21 -19 2 19
N9 2QWE  Arg292Lys GNA 0 19 -21 4 31
N9 1BJI  wt G21 0 29 -18 39 80
N9 2QWF  Arg292Lys G20 0 24 -20 35 76
N9 2QWI  wt G20 0 25 -20 30 70
N9 2QWG  Arg292Lys G28 0 22 -9 21 69
N9 2QWJ   wt G28 0 22 -9 20 72
N9 2QWH  Arg292Lys G39 0 24 -23 35 61
N9 2QWK wt G39 0 25 -27 40 72
N9 1L7F wt BCZ 0 46 -64 70 89
N9 1L7G Glu119Gly BCZ 0 46 -64 69 88
N9 1L7H Arg292Lys BCZ 0 46 -65 71 90
N9 1XOE wt ABX 0 63 -87 91 112



N9 1XOG wt ABW -1 40 -50 50 67
B 1NSC A wt SIA -1 12 -9 -10 
B 1NSC B wt SIA -1 12 -9 -10 
B 1NSC averaged wt SIA -1 12 -9 -10 
B 1INV wt EQP -2 -9 16 -29 -21
B 1INV wt EQP-H -1 1 3 -16 -
B 1NSD A wt DAN -1 -3 11 -28 -18
B 1NSD B wt DAN -1 -3 12 -27 -17
B 1NSD averaged wt DAN -1 -3 12 -27 -17
B 1A4G A wt ZMR 0 14 -6 11 30
B 1A4G B wt ZMR 0 14 -6 12 32
B 1A4G averaged wt ZMR 0 14 -6 11 31
B 1A4Q A wt DPC 0 29 -15 38 87
B 1A4Q B wt DPC 0 30 -18 39 88
B 1A4Q averaged wt DPC 0 29 -16 39 88
B 1IVB  wt ST1 -1 -34 47 -47 -61
B 1INF  Arg382Lys ST4 0 56 -70 85 135
B 1B9S  wt FDI -1 -39 60 -56 -23
B 1VCJ  wt IBA 0 42 -61 89 113
B 1VCJ  wt IBA-H 1 129 -192 229 257
B 1B9V  wt RA2 -1 26 -33 50 84
B 1B9V  wt RA2-H 0 114 -153 175 239
B 1B9T  wt RAI 0 54 -68 85 122

 
 



Table S10 
O-group        
NA 
strain structure  inhibitor 

inh 
charge ARG 118   ASP 151   ARG 152   ARG 224  

N2 2BAT Asp339Asn SIA -1 -50 59 -41 -43 
N2 1INW wt AXP -2 -50 57 -44 -43 
N2 1INW wt AXP-H -1 -49 56 -43 -43 
N2 1INX wt EQP -2 -49 64 -47 -43 
N2 1INX wt EQP-H -1 -49 64 -47 -42 
N2 1IVF wt DAN -1 -46 61 -42 -38 
N2 1IVD wt ST1 -1 6 -7 8 9 
N2 1IVC wt ST2 -1 2 -16 1 1 
N2 1IVC wt ST2-H 0 13 -35 13 8 
N2 1IVE wt ST3 -1 -2 3 1 1 
N2 1IVE wt ST3-H 0 7 -12 11 9 
N2 1ING A wt ST5 -1 4 -9 7 8 
N2 1ING B wt ST5 -1 4 -9 7 8 
N2 1ING averaged wt ST5 -1 4 -9 7 8 
N2 1INH A wt ST6 0 9 -13 9 10 
N2 1INH B wt ST6 0 9 -13 9 10 
N2 1INH averaged wt ST6 0 9 -13 9 10 
N6 1W1X A wt SIA -1 -50 55 -41 -44 
N6 1W1X B wt SIA -1 -49 54 -42 -44 
N6 1W1X C wt SIA -1 -51 58 -42 -43 
N6 1W1X D wt SIA -1 -51 55 -41 -42 
N6 1W20 lA wt SIA -1 -51 58 -42 -43 
N6 1W20 B wt SIA -1 -50 56 -42 -43 
N6 1W20 C wt SIA -1 -50 57 -42 -43 
N6 1W20 D wt SIA -1 -51 57 -42 -43 
N6 1W21 A wt SIA -1 -51 58 -42 -43 
N6 1W21 B wt SIA -1 -50 56 -42 -43 
N6 1W21 C wt SIA -1 -50 57 -42 -43 
N6 1W21 D wt SIA -1 -51 57 -42 -43 

N6 
N6:SIA 
averaged wt SIA -1 -50 57 -42 -43 

N9 1MVE  wt SIA -1 -49 59 -43 -43 
N9 2QWB  Arg292Lys SIA -1 -49 59 -43 -42 
N9 1INY  Ser370Lys EQP -2 -47 57 -44 -42 
N9 1INY  Ser370Lys EQP-H -1 -46 56 -44 -41 
N9 1F8B  wt DAN -1 -45 56 -41 -39 
N9 1NNB  wt DAN -1 -45 54 -40 -39 

N9 
N9:DAN 
averaged wt DAN -1 -45 55 -40 -39 

N9 2QWC  Arg292Lys DAN -1 -45 60 -41 -38 
N9 1F8C  wt 4AM 0 -44 54 -40 -38 
N9 2QWD  Arg292Lys 4AM 0 -45 58 -41 -37 
N9 1F8D  wt 9AM 0 -44 56 -40 -37 
N9 1F8E  wt 49A 1 -43 54 -39 -36 
N9 1NNC  wt GNA 0 -43 54 -38 -38 
N9 2QWE  Arg292Lys GNA 0 -43 58 -40 -37 



N9 1BJI  wt G21 0 -46 60 -40 -37 
N9 2QWF  Arg292Lys G20 0 -43 58 -41 -36 
N9 2QWI  wt G20 0 -44 61 -41 -37 
N9 2QWG  Arg292Lys G28 0 -46 61 -42 -37 
N9 2QWJ   wt G28 0 -46 58 -42 -37 
N9 2QWH  Arg292Lys G39 0 -51 58 -37 -33 
N9 2QWK wt G39 0 -51 57 -37 -32 
N9 1L7F wt BCZ 0 -11 -18 -13 -13 
N9 1L7G Glu119Gly BCZ 0 -11 -19 -12 -13 
N9 1L7H Arg292Lys BCZ 0 -11 -24 -12 -13 
N9 1XOE wt ABX 0 28 -42 33 31 
N9 1XOG wt ABW -1 -50 63 -47 -43 
B 1NSC A wt SIA -1 -50 61 -43 -43 
B 1NSC B wt SIA -1 -50 63 -43 -43 
B 1NSC averaged wt SIA -1 -50 62 -43 -43 
B 1INV wt EQP -2 -50 66 -47 -43 
B 1INV wt EQP-H -1 -49 65 -46 -42 
B 1NSD A wt DAN -1 -45 56 -41 -40 
B 1NSD B wt DAN -1 -45 57 -40 -40 
B 1NSD averaged wt DAN -1 -45 57 -41 -40 
B 1A4G A wt ZMR 0 -44 59 -40 -37 
B 1A4G B wt ZMR 0 -44 56 -40 -37 
B 1A4G averaged wt ZMR 0 -44 57 -40 -37 
B 1A4Q A wt DPC 0 -46 60 -40 -37 
B 1A4Q B wt DPC 0 -47 61 -41 -38 
B 1A4Q averaged wt DPC 0 -46 60 -41 -38 
B 1IVB  wt ST1 -1 6 -8 7 9 
B 1INF  Arg382Lys ST4 0 9 -13 11 12 
B 1B9S  wt FDI -1 -1 2 1 3 
B 1VCJ  wt IBA 0 1 -2 3 5 
B 1VCJ  wt IBA-H 1 6 -8 8 9 
B 1B9V  wt RA2 -1 -1 2 0 3 
B 1B9V  wt RA2-H 0 4 -4 5 8 
B 1B9T  wt RAI 0 9 -12 10 12 

 
 




