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Abstract: In the process of new drug discovery, the application of virtual screening can enrich active

compounds, reduce the cost of drug screening, and increase the feasibility of drug screening. Therefore virtual

screening technology has become an important approach for new drug discovery. As virtual screening and

bioactivity screening possess different advantages, their combination can effectively promote new drug discovery.

In the present paper, the application and the trend of removal of non-drug compounds, removal of false positive

compounds, pharmacophore searching, molecular docking, and molecular similarity in the process of drug

discovery are introduced in order to obtain more benefit from virtual screening strategy for new drug discovery.
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Figure 1 The application of the combination of virtual
screening and bioactivity screening. 1: Removal of non-drug
compounds; 2: Removal of false positive compounds; 3:
Pharmacophore searching; 4: Molecular docking; 5: Molecular
similarity



SRR Rl UL 077328 ol B T 24 A LR B 9

+ 569 -

o 24 02 AL 2

S RHF ST 038 1) 1

WK DAy 24 R BE BT S 0, IR 1 Sl B 2y
[y PReide A L o

References

(1]

[2]

[3]

(4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Du GH. High Throughput Screening (il f& 2445 i) [M].
Beijing: Chemical Industry Publishers, 2002.

Langer T, Hoffmann RD. Virtual screening: an effective tool
for lead structure discovery? [J]. Curr Pharm Des, 2001, 7:
509-527.

Waszkowycz B. Towards improving compound selection in
structure-based virtual screening [J].

2008, 13: 219-226.
Liu AL, Du GH.

Drug Discov Today,

Studies on the predict methods of drug-like
properties of compounds [J]. Chin Pharm J ("' [¥ 252274 &),
2003, 38: 644—648.

Lipinski CA, Lombardo F, Dominy BW, et al. Experimental
and computational approaches to estimate solubility and
permeability in drug discovery [J]. Adv Drug Deliv Rev,
1997, 23: 3-26.

Rishton GM. Reactive compounds and in vitro false positives
in HTS [J]. Drug Discov Today, 1997, 2: 382—-384.

Sun H. Pharmacophore-based virtual screening [J]. Curr
Med Chem, 2008, 15: 1018—1024.

Liu AL, Du GH. Method research on virtual screening of
acetylcholinesterase inhibitors [J]. Comput Appl Chem (715
L5 N E2%), 2003, 20: 547-550.

von Korff M, Freyss J, Sander T. Flexophore, a new versatile
3D pharmacophore descriptor that considers molecular
flexibility [J]. J Chem Inf Model, 2008, 48: 797-810.

Steindl TM, Schuster D, Wolber G, et al. High-throughput
structure-based pharmacophore modelling as a basis for
successful parallel virtual screening [J].

Des, 2006, 20: 703=715.

J Comput Aided Mol
Yamazaki K, Kusunose N, Fujita K, et al. Identification of
phosphodiesterase-1 and 5 dual inhibitors by a ligand-based
virtual screening optimized for lead evolution [J].

Med Chem Lett, 2006, 16: 1371-1379.

Bioorg

Rizzi A, Fioni A. Virtual screening using PLS discriminant
analysis and ROC curve approach: an application study on
PDE4 inhibitors [J]. J Chem Inf Model, 2008, 48: 1686—1692.
Shoichet BK, Stroud RM, Santi DV, et al. Structure-based
discovery of inhibitors of thymidylate synthase [J]. Science,
1993, 259: 1445—-1450.

Shrestha AR, Ali HI, Ashida N, et al. Antitumor studies. Part
5: Synthesis, antitumor activity, and molecular docking study

of 5-(monosubstituted amino)-2-deoxo-2-phenyl-5-deazaflavins

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[J]. Bioorg Med Chem, 2008, 16: 9161-9170.
Price S, Bordogna W, Bull RJ, et al. Identification and
optimization of a series of substituted 5-(1H-pyrazol-3-yl)-
thiophene-2-hydroxamic acids as potent histone deacetylase
(HDAC) inhibitors [J].
370-375.

Cavasotto CN, Ortiz MA, Abagyan RA, et al.

Bioorg Med Chem Lett, 2007, 17:

In silico
identification of novel EGFR inhibitors with antiproliferative
activity against cancer cells [J]. Bioorg Med Chem Lett,
2006, 16: 1969—1974.

Kellenberger E, Springael JY, Parmentier M, et al. Identification
of nonpeptide CCRS5 receptor agonists by structure-based
virtual screening [J]. J Med Chem, 2007, 50: 1294—1303.
Sharma P, Ghoshal N. Exploration of a binding mode of
benzothiazol-2-yl acetonitrile pyrimidine core based derivatives
as potent c-Jun N-terminal kinase-3 inhibitors and 3D-QSAR
analyses [J]. J Chem Inf Model, 2006, 46: 1763—1774.
MclInnes C. Improved lead-finding for kinase targets using
high-throughput docking [J].

2006, 9: 339-347.

Curr Opin Drug Discov Dev,
Zhang S, Kumar K, Jiang X, et al. DOVIS: an implementation
for high-throughput virtual screening using AutoDock [J].
BMC Bioinformatics, 2008, 9: 126.

Corbeil CR, Englebienne P, Yannopoulos CG, et al. Docking

ligands into flexible and solvated macromolecules. 2.
Development and application of fitted 1.5 to the virtual
screening of potential HCV polymerase inhibitors [J]. J
Chem Inf Model, 2008, 48: 902—909.

Lengauer T, Lemmen C, Rarey M, et al.
for virtual screening [J]. Drug Discov Today, 2004, 9: 27.

Lushington GH, Guo JX, Wang JL, et al. Whither combine?

Curr Med

Novel technologies

New opportunities for receptor-based QSAR [J].
Chem, 2007, 14: 1863—1877.

Feher M. Consensus scoring for protein-ligand interactions
[J]. Drug Discov Today, 2006, 11: 421-428.

Jain AN. Scoring functions for protein-ligand docking [J].
Curr Protein Pept Sci, 2006, 7: 407—420.

Tirado-Rives J, Jorgensen WL. Contribution of conformer
focusing to the uncertainty in predicting free energies for
protein-ligand binding [J]. J Med Chem, 2006, 49: 5880—5884.
Rockey WM, Elcock AH. Structure selection for protein
kinase docking and virtual screening: homology models or
crystal structures? [J]. Curr Protein Pept Sci, 2006, 7: 437-457.
Cheeseright TJ, Mackey MD, Melville JL, et al. FieldScreen:
virtual screening using molecular fields. Application to the
J Chem Inf Model, 2008, 48: 2108-2117.

Wale N, Karypis G, Watson IA. Method for effective virtual

DUD Data Set [J].



+ 570 -

2y 44k Acta Pharmaceutica Sinica 2009, 44 (6): 566—570

[30]

[31]

[32]

[33]

[34]

screening and scaffold-hopping in chemical compounds [J]. [35] Neres J, Brewer ML, Ratier L, et al. Discovery of novel
Comput Syst Bioinformatics Conf, 2007, 6: 403—414. inhibitors of Trypanosoma cruzitrans-sialidase from in silico
Kortagere S, Krasowski MD, Ekins S. The importance of screening [J]. Bioorg Med Chem Lett, 2009, 19: 589-596.
discerning shape in molecular pharmacology [J]. Trends [36] Liu H, Gao ZB, Yao Z, et al. Discovering potassium channel
Pharmacol Sci, 2009, 30:138—147. blockers from synthetic compound database by using structure-
Talevi A, Prieto JJ, Bruno-Blanch LE, et al. New similarity- based virtual screening in conjunction with electrophysiological
based algorithm and its application to classification of assay [J]. J Med Chem, 2007, 50: 83-93.

anticonvulsant compounds [J]. J Enzyme Inhib Med Chem, [37] Golub AG, Yakovenko OY, Bdzhola VG, et al. Evaluation of
2007, 22: 253-265. 3-carboxy-4(1H)-quinolones as inhibitors of human protein
Guido RV, Oliva G, Andricopulo AD. Virtual screening and kinase CK2 [J]. J Med Chem, 2006, 49: 6443—-6450.

its integration with modern drug design technologies [J]. [38] ZhuJ, Chen T, Liu J, etal. 2-(3,4-Dihydro-4-oxothieno[2,3-d]
Curr Med Chem, 2008, 15: 37-46. pyrimidin- 2-ylthio) acetamides as a new class of falcipain-2
Geromichalos GD. Importance of molecular computer inhibitors. 3. Design, synthesis and biological evaluation [J].
modeling in anticancer drug development [J]. J BUON, 2007, Molecules, 2009, 14: 785-797.

Suppl 1: S101-118. [39] Engel S, Skoumbourdis AP, Childress J, et al. A virtual

Liu AL, Cao HP, Du GH. Drug screening for influenza
neuraminidase inhibitors [J]. Sci Sin C (‘FEEIZ C i),

2005, 48: 1-5.

screen for diverse ligands: discovery of selective G protein-
coupled receptor antagonists [J]. J Am Chem Soc, 2008, 130:

5115-5123.

(HZFZFHR) R3K 2009 F 5 HERDFEREHATITRETE B 23558

50 8 H, FEBHNAA T AT 2009 4 L R i RS 5 YEI0H A0 SRR Y] 1 B HE
JUIH M A, AT 145 MRS R RS R e, et A SRIH 5 A, BRI
BEHh 25 JIo0/AE, B RIUH 40 A, RRIBTH) 15 oo/, ARBEEIIH 100 4. (225240 RSP
AR E RS SR T REIUH C 588, —4F3RTT B KRBT AAEAt B, ARG T B K
o

R AL AR T, S AR D RO S AU, B R R YR AR
LIEGT), SRR T AR RROTR, HERERHEOY T M 25 40 5 807 8L, KR s
K BT (%2300 BRI, RS0, G QDR s T R, BRI 255 b
A DR -

AT



