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Theoretical approaches to the prediction of the biological targets of small-

molecular compounds based on chemogenomic information

LI Yan, WANG Ren-xiao*
(State Key Laboratory of Bioorganic Chemistry, Shanghai Institute of Organic Chemistry,
Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: In this post—genomic era, chemogenomics can be applied in target elucidation, understanding of the
effects of small-molecular compounds on biological pathways, and discovery of novel active compounds.
These new techniques collectively play an important role in modern drug discovery. This article reviews the
existing theoretical approaches to the prediction of biological targets of small-molecular compounds based on
chemogenomic information, including chemical similarity searching, reverse docking, datamining, and bioactivity

spectrum, and depicts the strength and shortcomings of these methods as well as their perspectives in the future.
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Databases Companies and their web links

Contents

GVKBio: http://gvkbio. com/informatics. html
GVKBio: http://gvkbio. com/informatics. html

Target inhibi tordatabase
MedChem (GVK Bio)

AurSCOPE (Aureus) Aureus: http://www. aureus—pharma. com/

stARLITe Inpharmatica:http://www. inpharmatica. co. uk/

ChemBioBase Suite JubilantBioSys: http://www. jubilantbiosys. com/

1.8 M entries, 500K compound records, 1.5K targets

750K compound records, 607K unique compounds,
4900 targets

GPCR: 152K compounds, 635K activities; Kinases:
51. 8K compounds, 163. 7K activities; Ion channel:
58. 4K compounds, 217. 6K activities

300K compounds, ~5000 targets, 1.3M data

“1020 targets. Kinases: 319K compounds; GPCR:
400K compounds; Nuclear receptor: 150K compounds;
Ton Channel : 100K compounds; Protease: 400K compounds

BioPrint Cerep:http://www. cerep. fr/ 180 diverse targets, 2500 drugs, >1 Mrecords, invivo
data, adverseeffects
WOMBAT SunsetMolecular: http://sunsetmolecular. com/ 154K entries, 136K unique compounds, 308K total
activitydata, 1320proteintargets
MDDR MDL: http://www. mdl. com/ “160K entries, 123. 7K unique compounds, ~700 targets,
bioactivitydata, chemical classes
F2 —LESWY-ERERERNAFEIREE
Database Web links Content
DrugBank http://www. drugbank. ca/ “1000 FDA-approved drugs; ~3000 experimental
drugs; 6000drug—targetsrelationships; chemical,
pharmacological and pharmaceutical data
Matador http://matador. embl. de/ ~770 drugs; ~7000 direct and ~5000 indirect drug—
targetrelationships; linkstoliterature sources
forinteractions
SuperTarget http://insilico. charite. de/supertarget/ ~1500drugs; 7300 drug—target relations
Therapeutic Target Database  http://bidd. nus. edu. sg/group/cjttd/TTD ns.asp 2100 drugs; Drug-target relationships with 1535
(TTD) targets
PDSP K, http://pdsp. med. unc. edu/pdsp. php “6800 chemicals; ~46000 K. values
Binding DB http://www. bindingdb. org/ ~18000 chemicals; ~30000 records with K, IC, or

PubChem BioAssay http://pubchem nchi. nlm. nih. gov/

ChemBank http://chembank. broad. harvard. edu/

http://dtp. nci. nih. gov/webdata. html

NCI tumor cell line database

PDBbind-CN http://www. pdbbind. org. cn

thermodynamic data

“560000 chemicals; ~600 single compound and
high—throughput screening assays

1. 2million chemicals; 2500 high—throughput
biological assays from188 screening projects

~43000 compounds with screening data on 60
tumor cell lines, mRNA expression data

3600 protein—1igand complexes with known binding
data; ~720 protein-proteinand protein-nucleic
acid complexes with known binding data; ~8700

small-moleculeligands
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BIOLOGICAL STATE REFERENCE DATABASE CONNECTIONS
OF INTEREST (PROFILES)
(SIGNATURE)
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positive

output

negative
null strong
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