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Abstract: Glide protein-ligand docking algorithm often fails to find a correct binding mode because the
search easily falls into local minima, when the search target area widely distributes on a protein surface and
a large search grid is used. In this research, we propose a novel method to improve search efficiency in the

case by arranging multiple small search grids.
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Fig. 1 (A)The placement of a grid in the Glide standard,

(B)The placement of grids with our method
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Fig. 2 The algorithm of proposed method
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PDB Score[keal/mol]  RMSD[A] time[s] Score(kcal/mol]  RMSD[A] time[s] Score(keal/mol]  RMSD[A] time[s]

1A4G -7.34 239 6072 -8.09 21 14012 -780 228 47629
1AJ7 =733 18 10889 =71.74 23 4833 =179 1.7 8110
189V -6.16 229 759 -8.97 234 2019 -1.06 235 5737
10BB -B.74 0.5 1406 -5.26 0.6 4476 -B.72 0.5 1835
1EJM -6.72 123 817 -B.76 09 1264 —1.56 1.2 1507
1FAX =921 4.7 904 -5.46 8.9 1807 —-B.64 4.5 5067
1FRG -1.17 1.9 137 -7.80 1.6 6390 -8.05 1.9 1656
THDG -8.07 6.1 1046 =187 6.1 J661 -8.0% 6.1 4935
118G —B.66 23 6937 -B.88 11 23745 -B.64 23 26989
TMMG =788 95 207 -B.18 0.4 550 =145 0.4 1025
1GBR =71.91 106 1176 -10.18 18 2131 -14.24 1.2 4162
1RME -13.86 15 44045 —14.48 1.2 97028 =151%9 1.0 133134
1TPH —6.01 1.1 457 -6.57 09 1082 —6.01 1.1 4243
1XKB —787 8.9 1006 -11.54 21 2745 -11.44 2.1 3366
20BL -8.67 1.1 2421 -0.25 1.3 1235 -B.69 1.1 11228
2H4N -5.02 6.3 629 =545 6.3 1352 -507 6.2 2502
2TMN -5.16 26 817 -5.33 1.3 1264 -5.08 3.5 2180
2YPL -B.16 08 590 =1.85 11 1829 -B.07 0.8 3180
JERD -9.87 05 622 -8.91 05 1437 -887 05 3707
JCPA —B8.75 4.6 1089 -8.80 44 2096 -B8.5% 40 1705
Average —7.96 6.2 35873 -B.73 48 9053.3 -B.61 43 13996.75

B 3 EdE, RETFUE, IIRERICE T % Score(DockingScore), RMSD, FHRIRFH D5
Fig. 3 Comparison of the results of three methods.
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Fig. 4 The rate carve of RMSD for three methods.
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Fig. 5 The result of 2TMN : (A)The conformation that is ob-

tained by using our method, (B)The conformation that

is obtained by using the expanded explore. And the

gray conformation is getting by X-ray.
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5.3 RMSD Ic & BFHHEDFERICDOWVWT

RMSD # bl L 225 RICEB W, 41T &) ITRE
FIEX D BIRERD X DS E WELE 2 T
MTERLILEZRLTWE, ZOX)LRERELR>H
A, DockingScore ICBHfRLTW A EEZ NS, OF
D, DockingScore & RMSD DM+ Thd o7zl
2, KDRVWRaT7EZRERTE ZIREFIEIMEHED IR L
DO FHBBEIMEL o/ tEZLONE. SHBDOWET
i, LT — S DL L TEBRL AL L) T L
&, DockingScore & RMSD Oz 17§52 &%
HIE L, DockingScore % fifilEd % HR D EE L HUET
bH5.

6. ¥hm

AWZETid, Glide ZfHVWEFy ¥y Ial—va
VIZBWT, 27Uy FOYA A0SR E RRHIBEIIATE
%L, Glide DER 7L ITY XL TIXEEORERIED 3

2014 Information Processing Society of Japan

Vol.2014-BIO-37 No.4
2014/3/5

AEUCTLEIMEIZOWT, NNEHTY vy FE2THIET
BLETE UL, RTfRICliis 2 &2 TE 22 1FRIT 5N,
FORELGMERRET 2LV TELDTIE RV EE
Afe, 22Ty FEOMIETHEIEL27LITY X
LG, BHEOFELE L D) BIRBIHRBRA Bt %
MR L 72, S BOIERTORKMROFHNE, L D H R
IR T & D B\ DockingScore 23S 5412 2> £ 9 5> TH|
Wil T3, 2070, BEHEQFEICEIL T, RETFIE
D LETERH» R &5 & 9 ICRLEREEICBR T %
NIA=FZHREL, RETFEZM TR ZNRTD L
DockingScore 23512 D2 MEEL 72, ZDFEHE, Fv
XU T ORNR L 2 PREHZ 2 TUET 5 X ) ITEHED
INE T 7 )y RS TRET 2 4575, FER LU
BePEPRER B % B 5 U 7o HEIR IR SR D F2AL 1T AR AR R
{2 2 HDPHERTE 2, —H T, RMSD D EIZEWTIX
R BDOFED T NR A o7, 213 DockingScore
& RMSD DM+ CThhro kB THL EEZ LN,
4113 DockingScore DffiIEICDWTEZ, Fy X v /D
TR _ LIS 72 0FE D HIRIGED 2 HPBRELEZEZ 5N
%,

AR RO, SGRREA B3R ) -7 v o
7077 ARTRRY: MEdEaitBmhe oxEz
ZFTUTbN b DTH %,

SEXH

[1] Laurie, Alasdair TR, and Richard M. Jackson. "Q-
SiteFinder: an energy-based method for the predic-
tion of protein?ligand binding sites.” Bioinformatics 21.9
(2005): 1908-1916.

[2] Halgren, T. A. : "New Method for Fast and Accurate
Binding-site Identification and Analysis”, Chem. Biol.
Drug Des., 2007, 69, 146.

[3] Goodsell, David S., Garrett M. Morris, and Arthur J.
Olson. ” Automated docking of flexible ligands: applica-
tions of AutoDock.” Journal of Molecular Recognition
9.1 (1996): 1-5.

[4]  Jones, Gareth, et al. ”Development and validation of a
genetic algorithm for flexible docking.” Journal of molec-
ular biology 267.3 (1997): 727-748.

[5] Rarey, Matthias, et al. ”A fast flexible docking method
using an incremental construction algorithm.” Journal of
molecular biology 261.3 (1996): 470-489.

[6]  Friesner, Richard A., et al. ”Glide: a new approach
for rapid, accurate docking and scoring. 1. Method and
assessment of docking accuracy.” Journal of medicinal
chemistry 47.7 (2004): 1739-1749.

[7]  von Korff, Modest, Joel Freyss, and Thomas Sander.
”?Comparison of ligand-and structure-based virtual
screening on the DUD data set.” Journal of chemical
information and modeling 49.2 (2009): 209-231.

[8]  Kellenberger, Esther, et al. ”Comparative evaluation of
eight docking tools for docking and virtual screening ac-
curacy.” Proteins: Structure, Function, and Bioinfor-
matics 57.2 (2004): 225-242.



BB ERE Vol.2014-BI0-37 No.4
2014/3/5
IPSJ SIG Technical Report

[9] Marcou, Gilles, and Didier Rognan. ”Optimizing frag-
ment and scaffold docking by use of molecular interac-
tion fingerprints.” Journal of chemical information and
modeling 47.1 (2007): 195-207.

[10] Eldridge, M. D.; Murray, C. W.; Auton, T. R.; Paolini,
G. V.; Mee, R. P. Empirical scoring functions: 1. The de-
velopment of a fast empirical scoring function to estimate
the binding affinity of ligands in receptor complexes. J.
Comput.-Aided Mol. Des. 1997, 11, 425-445.

[11] M.R.Garey and D.S. Johnson,
? ComputersandIntractability :
AGuidetotheTheoryof NP — Completeness”, W.H.
Freeman and Company (1979)

[12] V.V. 77YI7—= 3 &Y 2Lk F . "Gy R
Ly a YU A= 7 2T 7 — 7 HERREHE p15-p26

[13] http://www.schrodinger.com/scriptcenter /#Docking

[14] Nissink, J. Willem M., et al. ”A new test set for validat-
ing predictions of protein?ligand interaction.” Proteins:
Structure, Function, and Bioinformatics 49.4 (2002):
457-471.

[15] http://www.rcsb.org/pdb/home/home.do

[16] hitp : //helizweb.nih.gov/schrodinger — 2013.3 —
docs/glide/glide_user_manual.pdf, p58

[17]  http : | Jwww.schrodinger.com/kb/348

8] http://www.schrodinger.com/newsletter/12/68/

[19] Wilcoxon, Frank. "Individual comparisons by ranking
methods.” Biometrics bulletin 1.6 (1945): 80-83.

2014 Information Processing Society of Japan 7



