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Computer-aided Drug Discovery, Design and Development:
The Crucial Tool for Pharmaceutical Research
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Abstract

At the present time, computer has an extremely vital role in the scientific study and research in
all fields including medicine and pharmacy. Moreover, currently, the emerging and reemerging disease
being more intense are global health medicine problem. The government of each country realizes the
importance and accelerates the development of drugs to treat and control those diseases. However, the
research process so as to obtain the approval drug by the FDA has to use for long time with a budget
of many hundred million US dollars. Therefore, this article aims to present the role of computers for
assistance in the design, discovery and development of drugs in order to increase the chance of success

to get an effective drug within short time and with lower cost.
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Note. from “A virtual space odyssey”, 2012, Retrieved from
http://www.nature.com/horizon/chemicalspace/background odyssey.html

Note. from “Novartis drug development process”, 2012, Retrieved from
http://www.novartis.co.uk/flash/research_development/drug-discovery.swf

Note. from “SWITCH BIOTECH drug discovery process”, 2012, Retrieved from

http://www.switch- biotech.com/Drug%?20Discovery.html

UNNNYBINBUNI Lﬂﬂ%‘ﬁ')ﬂﬂ'ﬁﬁu‘l"lﬂ nsgantuy

WASNITHAUIAIY

(HB9NATTUIUMTAUNY MITOBNULVUAES
miﬁ@umﬁaﬂﬂuﬁﬁlqﬁutﬂmmu Rational Drug
. < o & Y v Y A a ' v
Design $aduiludedlgdoyameauainsiudie
anflandannlasamsdlunnywd (Human Genome
Project) Yszauanudiia shldlddeyamazinn

I o o e Y 1 3&/ ad
Wudnwnn mammafiudeyamaiiaigisms
tufinuuuadanszilimsdumvseduaudeya
duldldendinavazl¥nanu 39ldmalulad
asdumALazAeNIIMeIINTIsLIMITansTeya
X I B v X
wal Tagdativlilugdvesgiudena uenainil
o Yy o . X v A ¢
galaumsiannldsunsuere q Iumnlsienaulong

o 1

Aw A v v Ao o o &
NUIYDNAN maﬂngmﬂlauﬂawmﬂﬂgua:ﬂuﬂu
TUATLLIUMIAUNY AMTODAULY LATMITWAUIHIN
o A v vy = o o
LAAIAINIGI 1 Luamaamﬂﬁwaaﬂa IMTAUNN
FUMNTZUULATN BB UMD LU Favhldogradzain

< P QY A v A a ¥
0137 wazal¥eiiuulinnzgnas anNaLaY

v o Y A a v 1 [~ < o A
Yoyadalvinsmsniandre egalsienu (unthiives
v A s v aw A 4 A 4 4
uﬂ]VlfJ'lﬁ'lﬁ@]iLLﬁﬁuﬂJfﬂfﬂﬂ‘ﬂ$ﬂENLﬂE)ﬂclelfi'lu‘UﬂN“ﬁ

1
=2 A L4 ¥V

Fadleg i udrrvannlulanleswesligndesuas

Y

a A

Y a o A VY d‘
mzanfunuITe wnzmaaenl¥veyanianse
Timanzay fAenvazilvaadeanmarfilula
Fatiu vAFNININYBIADNNILADS

1 Y Y 4! 1 U
wazasaumaIslumsaumeie Faldinegaues
zansaaanal, Useudaarlgare, wulend
Uszauanudise deaanmslydainaasidnaie
(Kapetanovic, 2008) wanand Fallsrea1uIn

a I'4 I 1 Y

aanNmasanxsalsevdaailsanglunszurums
2 s LY Vv =

AUNY MIPBAULVVUATMIHANAI187 11NN Da 50%
(Taftetal., 2008) wazuudliuveamshnoNiIAeS
nyIgluanddTemandyassudaiuui Ty
211 10% W1 2008 1Tu 20% 1il 2016 (Kapetanovic,
2008) TagnAiAMIAaNNILADS =M THUNLIN

Tuduneuusn fe msszyluanadhminellauds

2
Tupounaaodludninaasy UaAIFININ 2

EAU Heritage Journal

49

9158153AMNISURIINAIG DAL NS ULaLie




Computer-aided Drug Dis% Design and Development

*Bioinformatics ~ * Target *Library design  « QSAR * In silico ADMET
*Reverse docking  druggability ~ *Docking scoring  « 3D-QSAR prediction
* Protein structure  * Tool compound  * De novo design  » Structure-based  » Physiologically-based
Prediction design * Pharmacophore  gptimization pharmacokinetic (PBPK)
* Target flexibility simulations

AN 2 Lﬂﬂﬁﬂﬂ1\1ﬂﬂﬂﬁ3Lﬂﬂ%ﬂult@iﬂz‘ﬁuﬂﬂi‘m'ﬁﬁuWU MIOINULY UarMINnMUAIY
Note. from Drug discovery pipeline vs. computer-aided drug design (CADD) tools. by Tang et al.,

Amsterdam: Elsevier Ltd.
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Uszangiuvoya Segudoya wraian

DNA sequences GenBank http://www.ncbi.nlm.nih.gov/Genbank/
DDBIJ http://www.ddbj.nig.ac.jp/
EMBL http://www.embl-heidelberg.de/

Protein sequences Swiss-Prot http://www.expasy.ch/sprot/
PIR http://pir.georgetown.edu/

Protein structures PDB http://www.rcsb.org/pdb

Gene expression ArrayExpress http://www.ebi.ac.uk/microarray-as/ae/
GEO http://www.ncbi.nlm.nih.gov/geo/
CIBEX http://cibex.nig.ac.jp/index.jsp

Metabolomics HMDB http://www.metabolomics.ca

MDL Metabolite database
METLIN

http://www.mdl.com/
http://metlin.scripps.edu/

Protein-protein interactions BIND www.bind.ca/
HPRD http://www.hprd.org/
IntAct www.ebi.ac.uk/intact/
Post-translational modifications dbPTM dbptm.mbc.nctu.edu.tw/
RESID www.ebi.ac.uk/RESID/
Biological pathways KEGG www.genome.jp/kegg/
BioCarta http://www.biocarta.com/

Note. from “Some biological databases reviewed in this article” by Song et al., UK: Oxford University

Press.
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Amsterdam: Elsevier Science Ltd.
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Note. from Depiction of high-throughput virtual
screening: multiple ligands are docked to a
receptor and ranked by energy estimate. by

Jacob et al., UK: PLoS Publishing.
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Note. from Some small molecule databases reviewed in this article. by Song et al., UK: Oxford

University Press.
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Note. from Principles of structure-based ligand assembly: Link/Grow Strategy. by Schneider and

Fechner., UK: Nature Publishing group.
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lsunsu de novo Drug Design sduail 1989

aunzialagii
il solilsunsa/fuds Tiiand

1 HSITE/2D Skeletons 1989

2 3D Skeletons 1990

3 Diamond Lattice 1990

4 LEGEND 1991

5 BUILDER vl 1992

6 LUDI 1992

7 NEWLEAD 1993

8 SPLICE 1993

9 GenStar 1993
10 GroupBuild 1993
11 CONCEPTS 1993
12 SPROUT 1993
13 MCSS & HOOK 1994
14 GrowMol 1994
15 MCDNLG 1995
16 Chemical Genesis 1995
17 DLD 1995
18 PRO_LIGAND 1995
19 BUILDER v2 1995
20 SMoG 1996
21 CONCERTS 1996
22 RASSE 1996
23 PRO_SELECT 1997
24 SkelGen 1997
25 Nachbar 1998
26 Globus 1999
27 DycoBlock 1999
28 LEA 2000
29 LigBuilder v1 2000
30 TOPAS 2000
31 F-DycoBlock 2001
32 ADAPT 2001
33 Pellegrini & Field 2003
34 SYNOPSIS 2003
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S %a‘[ﬂmnm/éum Pt
35 CoG 2004
36 BREED 2004
37 Nikitin et al. 2005
38 LEA3D 2005
39 Flux 2006
40 FlexNovo 2006
41 Feher et al. 2008
42 GANDI 2008
43 SQUIRRELnovo 2009
44 Hecht & Fogel 2009
45 FOG 2009
46 Med-Hybridise 2009
47 MEGA 2009
48 Fragment Shuffling 2009
49 AutoGrow 2009
50 IVGA3D 2010
51 NovoFLAP 2010
52 PhDD 2010
53 LigBuilder v2 2012
54 DOGS 2012

Note. from Computer-based de novo design of
drug-like molecules. by Schneider and Fechner,
UK: Nature Publishing group, Tdsunsuit 1-36.
Note. from De novo drug design. by Hartenfeller
and Schneider, New York: Humana press, lilsunsu
17; 37-49. Note. from IVGA3D: De novo ligand
design using a variable sized tree representation.
by Bandyopadhyay and Sengupta, Sharjah:Bentham
Science Publishers, T‘}Jil,miu‘ﬁ 50.
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