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Abstract

This project proposes a fast docking-based
virtual screening method to filter compounds
for drug discovery process. This study bases
on improving our developed docking method
SODOCK and achieves the project goal by
way of the following four aspects. 1) Propose
an improved docking method, named
PSODOCK, by using an orthogonal
experimental design based initialization of
particle swarm optimization which is the core
algorithm of SODOCK. 2) Compare
PSODOCK with existing software tool
Autodock using large molecular docking
applications to advance the performance of

PSODOCK. 3) Investigate informative
physicochemical and biochemical properties
of protein sequences to understand the
binding mechanism of proteins that is helpful
in developing fast docking-based virtual
screening method. 4) Study the parallel
computation of Graphics Process Unit (GPU)
and techniques of CUDA to enhance
PSODOCK and the screening method. The
goal of this project is achieved and part of
the good achievements was published in
several international conference and journal
papers.

Keywords: Protein Docking, Data Mining,
Particle Swarm  Optimization, Genetic
Algorithm, Parameter Optimization, Protein
Function Prediction, Physicochemical
Properties, Feature  Selection, Factor
Analysis, Machine Learning.
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4 — ~ The Lowest Energy Result of SODOCK and AUTODOCK using Ls«(8").

SODOCK AUTODOCK
PDB Ligand Torslon Energ RMSD Histogram  Energy RMSD  Histogram
1FHD2-1  xyp_xim 7 -8.51 4.108 28 -7.21  4.043 11
1FHD2-2  xyp_xim 7 -8.75 1.180 44 -8.04 1.096 25
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1FHD2-60 xyp_xim 7 -8.03 4.562 10 -7.99 4.680 6
1FHD2-61 xyp_xim 7 -8.21 1.662 39 -8.20 1.646 35
1FHD2-62 xyp_xim 7 -9.59 2.895 31 -7.55 2.938 17
1FHD2-63 xyp_xim 7 -8.86 1.242 41 -8.10 1.294 41
1FHD2-64 xyp_xim 7 -8.00 2.227 28 -7.22  3.994 18
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Cluster A B C H P O TOTAL
C 1 1 2
C, 2 2
Cs 6 6
C, 3 3
Cs 1 2 1 4
Cs 1 3 1 1 6
C, 47 7 2 74 14 3 147
Cs 3 3
Cy Bill 1 3 50 6 21 132
Cuo 38 30 2 42 9 2 123
Cu 6 6
Cuw 2 2
Cis 1 1
Cu 12 2 1 15
Cis 1 1
Cis 1 38 4 43
Ci7 3 3
Cis 3 17 8 28
Cio 1 1 2
Cao 2 2

TOTAL 141 38 47 217 58 30 531

A: Alpha and turn propensities. B: Beta propensity. C:
Composition. H:  Hydrophobicity. P: Physicochemical

properties. O: Other properties.
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Cia  AAindex ID PCP Cia AAindex ID PCP
7 BHAR880101  Flexibility 10 FASG760105 pK-C
7 BURA740101  Secondary structure 10 JOND750102 pk- (-COOH)
7 CHOC760103  Solvent accessibility 10 RADAS880108 Polarity
7 HOPT810101  Hydrophobicity 16 PRAM900101 Hydrophobicity
7 FAUJ880111  Charge 16 FUKS010104 Solvent accessibility
9 KARP850101  Flexibility 16 KUMS000103 Secondary structure
9 PALJ810115 Secondary structure 18 PONP800107 Solvent accessibility
9 ROSM880101  Hydrophobicity 18 GRAR740102 Polarity
9 KUHL950101  Solvent accessibility 18 FASG760104 pK-N
10 ZIMJ680101 Hydrophobicity 18 FAUJ880113 pK-a(RCOOH)
10 EISD860101 Solvent accessibility 18 FAUJ880103 Normalized van der
10 GEIM800101  Secondary structure Waals volume

Cia: Cluster ID. PCP: physicochemical and biochemical property
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Here is a list of all files with brief descriptions:
cudaPSO.cpp [code]
cudaPSO.cu [code]
cudaPSO.cuh [code]
cudaPSO.h [code]
cudaPSO_fitnesses.cu [code]
cudaPSO_fitnesses.cuh [code]
cudaPSO_kernels.cu [code]
main.cpp [code]
parametersParser.cpp [code]
parametersParser.h [code]
reductions.cu [code]
utilities.cpp [code]
utilities.h [code]
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