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Table 1 ~ The selected 17 protein-protein complexes used to test the scoring functions
Dock name Description PDB code
Enzyme /inhibitor
1CHOFF Alpha-chymotrypsin/Ovomucoid 3" Domain 5cha, 2ovo
2SICXX Subtilisin BPN /Subtilisin inhibitor 2sic
1TGSXX Trypsinogen /Pancreatic secretory trypsin inhibitor 1tgs
1BRSFF Barnase /Barstar la2p, 1al9
2PTCXX Beta-trypsin/Pancreatic trypsin inhibitor 2ptc
2SNIFF Subtilisin Novo/Chymotrypsin inhibitor 2 lsup, 2ci2
Antibody / antigen
1AHWFF Antibody Fab 5G9 /Tissue factor 1fgn, lboy
1BVKFF Antibody Hulys11 Fv/Lysozyme 1bvl, 3lzt
1BQLXF Hyhel-5 Fab/Lysozyme 1bgl, 1dkj
1WEJFF IgG1 E8 Fab fragment/Cytochrome C 1gbl, Tlhrc
INMBXF Fab NC10/Neuraminidase Inmb, 7nn9
1KXQXF Antibody Vhh Fragment/Amylase 1kxq, 1pif
1LQYXX Antibiotic Actinonin/Peptide Deformylase llqy
Others
1A00FX Che A/Che Y 1chn, la0o
1IMDAFF Methylamine dehydrogenase / Amicyanin 2bbk, laan
4INSXX Pig insulin dimer 4ins
1FINFF CDK2 cyclin-dependant kinase 2/Cyclin lhcel, 1lvin
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Table 2 Scoring results in docking for the 17 protein-protein complexes *
Dock Scoring
name Rank® RMSD* Rank® RMSD® Rank® RMSD¢ Rank! RMSD! Rank® RMSD® Rank’ RMSD'
Enzyme /inhibitor
1CHOFF 32 0. 30 1 0.01 11 0.21 1 0.01 1 0.07 1 0.01
2SICXX 26 0.33 1 0.18 4 0.18 7 0.41 4 0. 37 1 0.18
1TGSXX 25 0. 04 1 0. 04 1 0. 04 39 0. 46 13 0. 46 1 0. 04
1BRSFF 86 0. 20 - - - - 35 0. 44 56 0. 50 69 0.23
2PTCXX 76 0.35 17 0.07 6 0.07 2 0.07 1 0.07 1 0.07
2SNIFF 95 0. 40 26 0.17 12 0.37 56 0. 44 35 0. 40 37 0.25
Antibody / antigen
1AHWFF 1 0.37 - - - - 9 0. 50 51 0.50 13 0.22
1BVKFF - - 91 0.32 - - - - - - - -
1BQLXF 87 0. 46 21 0.07 - - 99 0. 46 52 0.07 75 0.07
1WEJFF 94 0.39 - - - - 123 0.35 - - - -
INMBXF - - - - - - - - - - - -
1KXQXF 4 0.35 - - - - 18 0. 47 42 0.47 1 0.09
1LQYXX 84 0.47 - - - - - - - - - -
Others
1A00FX 1 0.37 - - 1 0. 37 14 0.31 49 0.31 12 0.31
1MDAFF - - 5 0.25 68 0.25 76 0. 47 5 0. 40 3 0. 20
4INSXX 18 0.28 12 0. 04 4 0.28 11 0.29 9 0. 04 1 0. 04
1FINFF 31 0.48 40 0. 49 - - 23 0. 46 31 0.48 78 0.48

“The highest ranking position of a near-native docked structure (before 200) and the corresponding RMSD (unit in nm). Dashes indicate

that no near-native docked structures were ranked within the top 200; a)using A Ee. as the score function; b)using A Gace as the score

function; c) using A Eae + A Gace as the score function; d) using A Eae + A Evaw as the score function; €) using A Gace + A Eww as the

score function; f) using A Ecie + A Gace + A Evaw as the score function
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Table 3 Scoring results after energy minimization(EM) for the docked structures of 5 protein-protein complexes *
Dock Scoring
name Rank* RMSD*  Rank® RMSD®  Rank® RMSD®  Rank’ RMSD!  Rank® RMSD®  Rank' RMSD'
1BRSFF 46 0.32 - - 96 0.32 4 0. 20 9 0. 20 3 0. 20
2SNIFF 36 0. 36 19 0.38 11 0.25 13 0. 40 8 0.47 11 0.25
1BVKFF 94 0.47 74 0.42 166 0.42 47 0.42 38 0.42 47 0.42
INMBXF 168 0.45 - - 116 0.45 104 0.45 150 0.45 124 0.45
1BQLXF - - 16 0. 07 73 0.07 40 0.07 32 0.07 36 0.07
“See foot note of table 2.
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A New Method to Select the Near-native Conformations from the Docked Structures*
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Abstract

discriminate the near-native conformations in protein-protein docking. The analysis results of the docked struc-

A scoring function that contains the electrostatic, desolvation and van der Waals energy was used to

tures for seventeen protein complexes showed that the scoring function including van der Waals energy (A E.. +
A Gace + A Evaw) had much more potentiality in distinguishing the near-native conformations from the incorrect
ones compared with other scoring functions, such as A Eee, A Gace, A Eeie + A Gace, AEee + A Evew and A Gace +
A E.. It was found that energy minimization could improve the discrimination results for all the scoring func-
tions mentioned above to some extent, especially for A Ea. + A Gace + A Evaw. Finally, to further determinate the
near-native structure, we performed the molecular dynamics(MD) simulations for the candidate structures of
4INSXX. According to the variations of the mean square deviation(MSD) of the structures in MD trajectories
relative to the initial structures, the false structures could be excluded.

Keywords:  Scoring function, Molecular dynamics (MD)

van der Waals energy,  Energy minimization,

simulation, = Near-native conformation
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