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Ligand Conformation

The method to generate ligand conformations produces at least one ligand conformation with an

rmsd of less than 2 Å for 89 % of all complexes from the PDBbind core set.1 The complete rmsd

distribution of the docking results of the PDBbind core set is shown in fig. Figure 1.
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Figure 1: Distribution of lowest rmsd value of all docking solutions and the respective crystal
structure calculated by a least square fitting algorithm.
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Timings and parallel efficiency

The computing time is of innate importance for the application of molecular docking techniques

especially when performing virtual screenings with large libraries of compounds. Parallel com-

puting offers a chance for speed up and is especially interesting as there is a clear trend towards

multi-core CPUs and workstations.

As an example we used a docking simulation with 50 consecutive runs of the non-nucleoside

reverse transcriptase inhibitor TNK-651 to HIV-1 reverse transcriptase (PDB: 1JLA).2 As test

platform a HP server with 2.53 GHz Intel Xeon CPUs was used. Employing one processor, the

computing time of GOLD for the given problem is slightly less than half of the computing time

PARDOCKS needs. As PARADOCKS is capable of parallel processing, one way to overcome the

speed limitation is the use of multiple cores. As apparent from Table 1, PARADOCKS with 4 CPU

cores reaches the speed of GOLD with 1 CPU core. With numbers of processors above 8, the

scaling basically collapses. Reason for that is the high overhead of communication compared to

the effectice computing time for fitness function evaluation.

Table 1: Timings and speed-ups for PARADOCKS/p-Score and GOLD.

Docking approach # CPUs Time (s) Speed-up

PARADOCKS

1 3555
2 2392 1.5
3 1857 1.9
4 1660 2.1
6 1392 2.6
8 1228 2.9

GOLD 1 1591
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p-Score Parameter

Table 2: di j parameter in p-Score

element geometry di j in Å
C tetrahedral 2,1
C trigonal planar aromatic 2,0
C trigonal planar 1,9
C trigonal planar 1,9
C linear 1,8
N tetrahedral 1,8
N trigonal planar 1,75
N linear 1,75
O tetrahedral 1,65
O trigonal planar 1,55
O in H2O 1,75
S tetrahedral 2,1
S trigonal planar 2,0
P any 2,0
F any 1,5
Cl any 1,75
Br any 1,9
I any 2,05
Si any 2,0
metall ion any 1,25

The following parameter were used in Equation (5), Equation (6) and Equation (7):

• k1 = 0.9Å

• k2 = 170◦

• k3 = 170◦.
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