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Table S1. Features of the crystal structures downloaded from the Protein Data Bank.

Resol
Ligand PDBID ZS{; n Classification =~ Ring Size No. Conform. Ligand Name
1 1ESV 2.0 macrolide 16 73 Latrunculin A
1FKD 1.7 cyclodepsipeptide 21 315 18-Hydroxyascomycin
3 INM6 18 hybr. macrolactam 19 531 (115)—11-Benzyl—6—chlor.o-1,.2,10,11,12,13,14f15,16,17,18,19—dodecahydro—5,9-methano-2,5,8,10, 13,17-
benzohexaazacyclohenicosine-3, 24(4H)-dione
. (6R,21aS5)-17-Chloro-6-cyclohexyl-2,3,6,7,10,11,19,20-octahydro-1H,5H-pyrrolo[1,2-
4 INT1 2. hybr. cycl 17 24
N 0 ybr. cyclopeptide 6 KI[1,4,8,11,14]benzoxatetraazacycloheptadecine-5,8,12,21(9H, 3H, 21aH)-tetrone

5 1PKF 2.0 macrolide 16 412 Epothilone D
6 1R8Q 1.9 macrolide 13 109 Brefeldin A
7 1003 1.7 polycycl. compd. 14 38 LY333531
8 1W96 1.8 macrolide 16 278 Soraphen A
9 2C6H 2.4 macrolide 12 79 YC-17
10 2E9U 2.0 hybr. cyclic urea 15 36 A780125
11 2IYA 1.7 macrolide 14 265 Oleandomycin
12 2VWC 24 hybr. macrolactam 19 60 Macbecin
13 2XBK 1.9 macrolide 24 373 4,5-Desepoxypimaricin

E,11R)-15-Chloro-16,18-dih: -2,12-dioxo-N-(phenyl 1)-3- icyclo[12.4. -
14 2XX5 20 macrolactam 14 4 (6E,11R)-15-Chloro-16,18-d ydrox.y ,12-dioxo-N-(phenylmethyl)-3-azabicyclo[12.4.0]octadeca:

1(14),6,15,17-tetraene-11-carboxamide
15 3DV1 2.1 macrolactam 15 1106 NVP-ARV999
16 3DV5 2.1 macrolactam 16 1402 NVP-BAV544
17 3EKS 1.8 polycycl. compd. 11 17 Cytochalasin D
. (65)-6,15,15,18-Tetramethyl-17-ox0-2,3,4,5,6,7,14,15,16,17-decahydro-1H-8,12-(metheno)[1,4,9]-
18 3QTF 1.5 lycycl d. 12 24
Q polycycic comp triazacyclotetradecinol9,8-aJindole-9-carboxamide

19 3UYK 1.7 polyc. macrolide 12 78 Spinosyn A aglycone
20 ADRU 21 macropolycycle 16 50 13-Cyclohexyl-3-methoxy-17,22-dimethyl-7H-10,6-(methanoiminothioiminobutanoiminomethano)-

indolo[2,1-a][2]benzazepine-14,23-dione 16,16-dioxide
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Table S2. Properties of the ligands.
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. PDB . Heavy N No. Ac- No.
Ligand D SMILES notation Atoms logP MW  TPSA Ceptors b Donors <
L LESY iié(iil/—i]lCC[C@@H]ZC[C@H](C[C@@](O)(OZ)[C@@H]ZCSC(=O)N2)OC(=O)\C=C(C)/CC\C=C 9 350 4] 84865 . 5
O1[C@H](/C(=C/[C@H]2C[Ce@@H](OC)[C@H](0)CC2)/C)[CeH](C)[Ce@H](O)CC(=0)[Ca@H](
2 1FKD  \C=C(/C)\[Ce@H](O)[Ce@H](C[CeH](OC)[CeH]20[Ce](0)([Ce@H](C[Ce@H]20C)C)C(=0) 57 331 807  198.604 14 4
C(=0)N2[C@@H](CCCC2)C1=0)C)CC
3 INM6  Cl[C@H]IN2CC(=0)NCc3¢(CCNCCCNC[Ce@H](N[C@H](N=C1)C2=0)Cclcccecl )ecec3 36 1.66 509  97.852 8 4
4 INT1 Clc1cc2CNC(=0)[C@H]3N(CCC3)C(=0)[C@H](NC(=O)CCNC(=0)COc2cc1)C1CCCCC1 35 1.84 504 116.837 9 3
slec(nelC)\ C=C(/C)\ [C@H]10C(=0)C[C@H](0)C(C)(C)C(=0)[C@H](C)[Ce@H](O)[CeH](CC
5 1PKF C\C(=C/CINO)C 34 4.50 491 96.724 6 2
6 1R8Q  O1[C@H](CCC\C=C\[CeH]2[Ce@@H](C[C@@H](0)C2)[C@H](O)CCC1=0)C 20 1.80 280 66.761 4 2
7 1UU3  O1CCn2c3¢(c(C4=C(c5c6c(n(CC[C@H]1CN(C)C)c5)ccce6)C(=0)NC4=0)c2)cccc3 35 3.74 465 72.273 7 1
01[C@@H](CCCC[C@H](OC)[CeH](OC)\ C=C\ [Ce@H]([Ce@H]20[C@]|(O)([CeH](C)C1=0)[C
8 1W96 @H](OC)[Ce@e@H](O)[C@@H]2C)C)clcccccl 37 250 520 103.697 8 2
O1[CeH](CC)[Ce@@H](\ C=C\ C(=0)[CeH](C[C@H](C)[C@H](O[C@H]20[C@H](C[C@@H](N(
9 2C6H O)0)[CoaH]20)0)[CaaH](C)C1-0)C)C 32 1.70 453 85.310 7 1
10 2E9U  Clclecc2NC(=0)Nc3nc(OCCCCCOc2ccl)enc3 24 3.87 348 85.377 7 2
CO[C@H]1C[Ce@H](O[C@H]2[C@H](C)[Ce@H](O[Ce@H]30[CeH](C)C[Ce@H]([C@H]30)N(
11 YA  C)O)[Ce@H](C)C[C@]3(CO3)C(=0)[C@H](C)[Ce@H](O)[Ce@H](C)[Ce@H](C)OC(=0)[CeaH] 46 2.60 688  166.000 13 3
2C)0O[Ce@H](C)[C@@H]10
O=C/INC2=CC(=0)C=C([C@H](OC)[CeH](C[C@H](OC)[C@H]|(OC)[C@H](\ C=C(/C)\ [C@H](
12 2VWC OC(=O)N)[CaH](/C=C\ C=C\ 1/C)C)C)C)C2=0 40 0.34 558 143.270 10 3
C[C@H]10[CeeH](O[CeeH]2C[Cee@H]30[Ca@](O)(C[CeH](0)[CeH]3C(0)=0)C[Ce@H](O)
13 2XBK C\C=C\ C=C\ C(=0)O[C@H](C)C\ C=C\ C=C\ C=C\ C=C\2)[C@@H](O)[C@@H](N)[Ce@H]10 46 1.80 650 218.470 13 8
14 2XX5  Clel2c(C(=0)NCC\ C=C\ CCC[C@@H](C(=0)NCc3cceec3)C(=0)C2)c(O)cclO 33 352 470 115723 7 4
5 3DV 8=C1N[C@@H](C[C@@H](CCCCCCCC(=O)N[C@H]lC)C)[C@@H](O)C[C@H](C(=O)NCCCC) a1 370 439 107500 ; A
16 3DV5  O=CIN[Ce@H](C[Ce@H](CCCCCCCCC(=0)N(C)[C@H]1C)C)[C@H](O)CNCelec(cecl)C(C)C 35 557 485  81.662 6 3
O=C1[C@H](C\ C=C\ [Ce@H]2[Ce]3([Ce@H]([C@H](C)C(C)[CeH]20)[Ce@H](NC3=0)Cc2ccc
17 3EKS 2)[CaH|(OC(=0)C)\ C=C\ [Ca]1(O)C)C 37 3.05 506 112.930 7 3
18 3QTF  0=C1CC(Cc2n-3c(CCCNC[C@@H](Nedce-3cccdC(=0)N)C)e(c12)C)(C)C 30 353 408  89.153 6 4
O1[C@H](CCC[C@H](O)[Ce@H](C)C(=0)C2[CeH]([CeH]3[CeH]([CeH]4[Ce@H](C[Ce@H](
19 3UYK 0)C4)C=C3)C2)CC1=0)CC 29 2.71 402 83.832 5 2
20 4DRU  S1(=0)(=0)NC(=0)c2cc3n4c(-c5c(cc(OC)cc5)C=C(C4)C(=O)N(CCCCN1C)C)c(c3cc2)C1CCCCC1 42 4.35 590 100.955 9 1

a Molecular polar surface area; ® Number of H-bond acceptor atoms; < Number of H-bond donor atoms.
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1. RMSD Values for Each Conformer
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The conformers were generated with molecular dynamics/large-scale low-mode sampling
(MD/LLMod) method [1]. For each conformer, the calculated RMSD (with respect to the crystal

structure) is given in the graphics that follow:
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Table S3. Conformational statistics.

RMSD RMSD 95% CI(A): RMSD 95% CI (A)»

No. conf. mean SD (-) (+) median (-) (+)
1 1ESV 73 1.47 043 137 157 1.54 144 164
2 1FKD 315 2.63 1.08 251 275 2.53 241 265
3 1INM6 531 2.82 066 276 2.88 2.78 272 284
4 INT1 246 1.99 086 1.88 2.09 1.81 1.70  1.92
5 1PKF 412 1.87 0.41 1.83 191 1.80 1.76 184
6 1R8Q 109 1.08 033 1.02 1.15 1.10 1.04 1.16
7 1U0U3 38 1.74 055 157 1.91 1.82 1.65 199
8 1W9% 278 2.17 057 210 223 2.25 218 232
9 2C6H 69 2.09 059 195 223 2.13 1.99 227
10 2E9U 36 1.14 038 1.01 126 1.13 1.01 125
11  2IYA 265 1.62 049 156 1.68 1.51 145 157
12 2VWC 60 2.44 063 228 2.60 2.57 241 273
13 2XBK 373 1.81 055 176 1.87 1.75 1.69 1.81
14 2XX5 422 2.05 064 199 212 2.04 1.98 210
15 3DV1 1106 2.45 0.68 241 249 244 240 248
16 3DV5 1402 2.88 065 284 291 291 288 294
17 3EKS 17 1.12 062 083 141 1.49 1.20 178
18 3QTF 24 1.27 068 1.00 154 1.04 077 131
19 3UYK 78 1.71 048 160 1.81 1.82 1.71 193
20 4DRU 50 1.18 032 110 1.27 1.17 1.08 1.26

295% confidence interval of the mean; ® 95% confidence interval of the median.

2. The C7 Stereocenter of 9 (YC-17, Complex 2C6H)

The absolute configuration of ligand 9 (compound YC-17), which was subjected to the molecular
dockings explained in the main text, is that found in crystal structure PDB 2C6H, shown in Figure
S1A (75). However, the original report of this complex [2] and other papers concerning this molecule
[3] indicate that in the natural product the configuration of C7 is R, as shown in Figure S1B.

Where is the mistake? Was epimer 75 (Figure S1A) subjected to co-crystallization by the authors?
Or was the natural product (7R, Figure S1B) subjected to co-crystallization but the epimerization took
place in the meantime (e.g., due to the presence of a tertiary amine in the structure)?

(H3C)N (H3C)N

Figure S1. (A) Ligand 9 with the density map downloaded from the Electron Density Server web
(http://eds.bmc.uu.se/); (B) compound 9 as it appears in the chemical literature [2,3].
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To estimate the relevance of the configuration at C7, we carried out representative dockings with
epimer 7R (B) by using AD Vina and Glide. The results (second line of the following summary) were
compared with those in Table 4 of the manuscript (first line of the following summary):

AD Vina Glide
RMSD Score Pose Order RMSD Score Pose Order
9 (7S)in2C6H  Table 4 & Figure S1A 056 -10.8 2 082 -6.85 15
epi-9 (7R) Figure S1B 079 -94 1 079 -7.12 2

The result of Glide suggests that the natural product (B) fits better in the binding pocket. A
mistake in the PDB drawing is possible.

3. RMSDouveriap (See RMSD Overlap, Page 8 of the Main Text)

For each ligand, the more reliable poses in Tables 5 and 6 of the main text were superimposed
with the experimental pose (crystalline structure). The RMSD of the overlaps are given below.

Re-scoring with AD 4.2//Vina (Table 5, right). Comparison with the corresponding crystalline
structures:

1
RMSDierizp 038 RMSDierizp 0.87 RMSDierizp 0.67 RMSDyeriap 0-79

6 8
RMSDierizp 1.04 RMSDierizp 083 RMSDieriap 032
9 10
RMSDqyerap 0.53 RMSDqyeriap 0.67 RMSDqyeriap 1.05 RMSD,erizp 0.63

15 16
RMSDierizp 1.08 RMSDieriap 1.10 RMSDieriap 0.86 RMSDierizp 0.93
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5 % o

RMSDierizp 0.61 RMSDieriap 042 RMSDierizp 2.14 RMSDieriap 085

Figure S2. Structures of the docked ligands (AD 4.2//Vina) are depicted in grey and those of the
ligands in the crystal in green.

Re-scoring of DOCK with Amber (Table 6, up). Comparison with the corresponding crystalline
structures:

oo g

RMSDgyerizp 0.87 RMSDgyersp 1.12 RMSDgyerzp 0.75

Figure S3. Docked ligands (Amber from DOCK) drawn in grey; experimental poses of the ligands
(crystal structures) in green.

Re-scoring of Glide with MM-GBSA (Table 6). Comparison with the corresponding crystalline
structures:

9
RMSDoyeriap 1.13 RMSDoyeriap 136

RMSDoyeriap 0.69 RMSDoyeriap 0.64
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RMSDqyeriap 0.73 RMSDoyeriap 0.67

Figure S4. Docked ligands (MM-GBSA from Glide) depicted in grey; experimental poses in green.

4. AutoDock 4.2 vs. AutoDock 4.2 Flex (Flexible Rings Docking)

One of the advantages of AD 4.2 is that it permits to take into account the flexibility of the rings
during the docking time [4]. However, the dockings carried out with the flexible rings subroutine
(AD 4.2 Flex) did not improve the standard results (Table S2), as shown in Table 54, except for ligands
14 and 19.

Table S4. Comparison of AD 4.2 with AD 4.2 Flex.2

AD 4.2 AD 4.2 Flex
NO. PDB ID RMSD RMSD

1 1ESV 0.72 6.10
2 1FKD 1.09 4.63
3 INM6 0.89 6.22
4 INT1 1.33 1.25
5 1PKF 1.59 1.86
6 1R8Q 1.23 1.12
7 1003 1.27 1.40
8 1W96 0.69 1.53
9 2C6H 3.94 4.51
10 2E9U 0.79 0.95
11 2IYA 0.98 1.24
12 2VWC 0.79 5.98
13 2XBK 1.72 2.01
14 2XX5 6.41 1.50
15 3DV1 1.14 3.57
16 3DV5 1.10 6.39
17 3EKS 0.71 1.24
18 3QTF 1.28 0.32
19 3UYK 4.88 0.80
20 4DRU 1.31 0.65

Mean 1.69 2.66

2 The highest (poorest) RMSD values are indicated in bold red.

Three representative examples are depicted below. In case A the flexible rings docking produced
a result similar to the standard AD 4.2. In B the RMSD values using AD 4.2 Flex increased too much,
which was quite common. In C the RMSD values obtained with AD 4.2 Flex improved with regard
to the AD 4.2 values (this occurred for cases 14 and 19, as mentioned above).
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AD 4.2 Flex RMSD 1.40 AD 4.2 Flex RMSD 6.39 AD 4.2 Flex RMSD 1.88

Figure S5. Structures of 7 (A); 16 (B); and 19 (C). The co-crystallized ligands are drawn in green. The
ligands as docked with AD 4.2 Flex are in cyan. Those docked with AD 4.2 are depicted in orange.

If only the macrolide subset (1, 5, 6, 8, 9, 11, 13, and 19) is considered, there is one case (1) in
which the use of AD 4.2 Flex was very detrimental and another (19) in which it was clearly beneficial.
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