
SUPPLEMENTARY MATERIALS 

TABLES 

Table S1. Cross-docking results on the HIV protease set for (a) rigid docking using 

LigDockCSA, (b) GalaxyDock with 2 flexible residues (ARG8 of the two chains), and (c) 

GalaxyDock with 4 flexible residues (ARG8 and ILE50 of the two chains). Ligand RMSD of 

the predicted binding pose (starting from ligand A + protein structure B) from that of the 

crystal structure (ligand A + protein structure A) is presented for each cross docking of ligand 

A (row) to protein structure B (column). 
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(b) 

 



(c) 

 

 



Table S2. Accuracy of χ1 angles on the HIV protease set for flexible docking with 

GalaxyDock for (a) 2 flexible residues (2 ARG8’s) and (b) 4 flexible residues (2 ARG8’s and 

2 ILE50’s). The χ1 angle prediction is considered accurate is its value is within 30° from the 

experimental value. 

 

(b) 

 

 

 

 



Table S3. Comparison of the LXRβ cross-docking experiment with RosettaLigand
28

 and 

AutoDock4.  

Receptor Ligand Galaxy- 

Dock 

Rosetta- 

Ligand 1
a
 

Rosetta- 

Ligand 2
b
 

AutoDock4
c
 LigDock- 

CSA 

1P8D 1P8D 1.33 Å  1.49 Å  1.39 Å  2.11 Å  2.01 Å  

 1PQ6 2.41 Å  2.06 Å  2.24 Å  4.82 Å  3.73 Å  

 1PQC 1.97 Å  1.78 Å  2.29 Å  4.42 Å  4.58 Å  

1PQ6 1P8D 1.75 Å  1.20 Å  1.27 Å  2.91 Å  2.08 Å  

 1PQ6 0.89 Å  2.05 Å  2.08 Å  1.45 Å  1.64 Å  

 1PQC 1.84 Å  3.46 Å  3.61 Å  3.65 Å  2.41 Å  

1PQC 1P8D 1.60 Å  0.98 Å  0.98 Å  4.57 Å  9.27 Å  

 1PQ6 1.90 Å  3.70 Å  2.20 Å  2.73 Å  4.31 Å  

 1PQC 1.00 Å  0.49 Å  0.53 Å  1.62 Å  1.81 Å  

Average 1.63 Å  1.91 Å  1.84 Å  3.14 Å  3.64 Å  

Success Rate 88.9% 55.6% 44.4% 22.2% 22.2% 

 

a. Flexible side-chain with rigid backbone. 

b. Backbone flexibility allowed during minimization after side-chain and ligand placing. 

c. Rigid docking. The values were taken from the RosettaLigand paper
28

 

 

 

Table S4. Cross-docking results of GalaxyDock for the cAPK set. RMSD (in Å ) and χ1 angle 

accuracy (in %, in parenthesis) are shown. 

Ligand 

Receptor 

1BKX 1BX6 1STC 1YDT 

1BKX 1.11 (100) 2.94 (100) 2.93 (100) 1.37 (100) 

1BX6 0.99 (50) 2.96 (100) 4.15 (50) 0.96 (50) 

1STC 1.04 (0) 3.75 (50) 0.56 (50) 5.92 (50) 

1YDT 1.06 (100) 1.19 (100) 0.97 (100) 1.21 (100) 

 



Table S5. Cross-docking results of GalaxyDock for the diverse set. RMSD (in Å ) is shown. 

Protein Receptor Ligand Flexible 

residues 

Known pocket Predicted pocket 

Galaxy

Dock 

LigDock

CSA 

Galaxy

Dock 

LigDock

CSA 

Aldose 

Reductase 

2ACR 2FZB F122, L300 3.651 4.882 3.430 3.653 

Anti-

Steroid 

Fab 

1DBA 1DBB W100 4.318 6.568 3.825 6.822 

CDK2 1AQ1 1DM2 H84 1.742 6.628 1.206 1.764 

 1DM2 1AQ1 I10, H84, 

Q131, L148 

0.512 0.788 1.314 1.124 

COX-2 1CX2 3PGH R120 0.986 1.042 1.010 0.952 

 3PGH 1CX2 F518 1.055 1.007 0.829 1.088 

Estrogen 

Receptor 

1ERR 3ERT E419, M421, 

L525 

1.646 1.239 1.894 2.435 

 3ERT 1ERR M421, L525, 

L539 

1.297 2.518 1.563 1.203 

Factor Xa 1KSN 1XKA Y99 1.687 1.585 1.686 2.941 

 1XKA 1KSN Q192 0.797 2.485 4.184 4.892 

GSK-3 β 1Q4L 1UV5 R141 0.825 1.219 0.956 1.219 

 1UV5 1Q4L S66, R141, 

Q185 

1.945 2.637 1.974 2.637 

Hiv1 RT 1C1C 1RTH K102, W229, 

P236 

5.273 3.310 3.534 2.908 

 1RTH 1C1C K102, W229, 

P236 

1.482 1.320 1.450 1.368 

JNK3 1PMN 1PMV I124, M146 1.087 1.116 0.919 5.071 

 1PMV 1PMN I124, M146 0.911 5.549 0.920 5.058 

LXR β 1P8D 1PQ6 L330, F340, 

I353 

1.955 2.113 1.888 3.274 

 1PQ6 1P8D R319, I353 1.637 1.798 1.749 1.734 

Neuroami

nidase 

1A4Q 1NSC E274 0.911 1.107 1.135 1.181 

 1NSC 1A4Q E274 1.009 4.476 1.387 2.288 

P38 

Kinase 

1BMK 1DI9 M109 1.758 5.980 3.635 4.006 

 1DI9 1BMK I84, M109 1.197 1.025 1.048 4.023 

PKA 1STC 1YDS T183, F327 1.601 1.283 1.568 1.310 



 1YDS 1STC F54, F327 1.737 3.914 1.728 2.096 

PPARγ 1FM9 2PRG F282, F363 1.296 5.255 5.655 3.135 

 2PRG 1FM9 E259, F282, 

Q286, F363, 

L453 

4.459 3.830 6.394 7.891 

TK 1KI4 1KIM Y101, Y132, 

Y172 

1.419 1.398 1.462 0.870 

 1KIM 1KI4 Y101, Y132 0.894 4.120 0.907 1.367 

Trypsin 1PPC 1PPH Q192 1.069 8.458 0.680 2.904 

 1PPH 1PPC Q192, Y228 1.691 1.655 1.700 1.655 



FIGURES 

Figure S1. An example of LXRβ cross-docking experiments. When the ligand of 1PQC was 

docked to 1P8D (predicted: red and cyan, native: yellow and green, ligand RMSD: 1.97 Å , 

and χ1 accuracy: 66.7%), some π-π interaction was preserved although the predicted pose has 

some error. 

 

 

 

 

 

 

 

 

 

 



Figure S2. Correlation plot of the diverse set using experimental pocket between degrees of 

freedom and time. The green line is a trend line except two outliers. 

 


