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A System Assisting Trial-and-Error
Parameter Tuning for Docking Simulation

TAKASHI MAENO,t SUSUMU DATE,t YOSHIYUKI KIDOt
and SHINJI SHIMOJO ftt

Molecular docking simulation is a promising application for drug design. Although docking
simulation and the related information technology have advanced in recent years, scientists
still have difficulty in finding a suitable parameter set of docking programs because parameter-
tuning step contains the scientists’ trial-and-error processes. We define “trial set” model that
can flexibly describe tools’ flow and a way of parameter tuning for that tools. In this paper,
we propose a system that can perform procedures described in a trial set to assist scientists’
trial-and-error in parameter tuning. This system has potential to improve the whole process

of in-silico screening.
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Table 1 An Example of Parameter Tuning

Orientation  Flexible Score RMSD (A)
1 25 -22.25 10.47
1 100 -21.06 10.33
10 25 -30.83 1.87
10 100 -31.48 1.59
160 25 -28.84 1.68
100 100 -38.19 1.15
1000 25 -31.59 1.80
1000 100 -32.46 1.56
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Fig.2 Parameter Tuning Model Corresponding to Table 1
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Table 3 Parameter Tuning Example using SHP-1 Data

Parameters Execution || Number of
R(N‘:-\S)D Time Workflows
a |b|ec|d (sec) Remained
100 | 100 250 | 250 = - - 0
20| 100] 250] 2 5.11 4,245 3
50| 100] 250] 2 4.4 4,97 2
00{ 100} 250| 2 4. 4,202 1
200|"100] 250["2 4, 4,178 0 ot
00| 200| 250] 2 4.83 14,637 2
00| 50| 250] 2 4.18 52 1
00| 20| 250| 2 4.18 98 1] —t2
oo] 20 100[ 2 4.18 71 2 =
00[ 20| 25| 2 .22 36 1
00| 20| 10| 2 69 04 0 e s
00 0 0] 100 3.72 179 2
oo[ 20| 10 qyam 31 1
100{ 20| 10] 10 5.81 30 0 -« t4

Parameter a: num_anchor_orients_for_growth
Parameter b: number_confs_for_next_growth
Parameter c: simplex_anchor_max_iterations
Parameter d: simplex_grow_max_iterations
(Other parameters are set to the default values)
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