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Background
Large-scale High-throughput Virtual Screening

in Silico
The computational analysis of chemical databases to 
identify compounds appropriate for a given biological 
receptor

in Vitro
the progressive optimization of these leads to yield a 
compound with improved potency and physicochemical 
properties in vitro

in Vivo
eventually, improved efficacy, pharmacokinetics, and 
toxicological profiles in vivo.
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General Process of Drug Discovery and Design
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Drug discovery in SIMM
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Virtual screening
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DDGrid Architecture
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DDGrid Architecture
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Comp. resources aggregated
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Data resources on DDGrid
Commerical CDB
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Application softwares

DDGrid Apps.

1. Docking pre-process software
Combimark

2. Docking software
1) Dock UCSF
2) gsDock SIMM

3. CDB build and maintain S/W
Combilib

4. AutoDock
5. AutoGrid
6. Visualisation & structure search
7. Security-related tools

Fixed CDB
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CDB example：CNPD-China Natural Products Database
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CDB example：TCMD-Traditional Chinese Medicine Database



Drug Discovery Grid Second Grid@Asia Workshop, Shanghai, China, Feb. 20-22, 2006 14

3D Model of SARS-CoV 3CL Proteinase

(A) Structure superposition of the modeled structure of SARS 3CL proteinase
(yellow) with the X-ray crystal structure of the Mpro of TGEV (transmissible 
gastroenteritis virus )(red). Only backbones are shown in this picture. (B) The 
solid ribbon representation of the structure model of SARS 3CL proteinase. 
The substrate-binding site is located at the deep cleft between domains I and 
II, and the active site is situated at the center of the cleft, the catalytic 
residues H41 and C145 are represented by ball-and-stick.

identity: 43%, 
similirity: 60%, 
gap: 1%. 
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Active site of the SARS 3cl proteinase
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Virtual screening for SARS 3cl proteinase

ACDACD--SCSC
MDDRMDDR
CNPDCNPD
SPECSSPECS
NCDSNCDS
CMCCMC

Databases
Docking Biacore 3000

Binding Assay
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CMC Virtual Screening Result

MDLNUMBER Dock
(kcal/mol)

Autodock
(kcal/mol) Cscore

1 DDDCS001 -30.99 -9.68 5

2 DDDC001 -37.06 -8.79 4

3 DDDCS002 -35.09 -8.60 5

4 DDDCS003 -35.52 -8.76 5

5 DDDCS004 -32.52 -9.55 5

6 DDDCS005 -34.60 -7.57 5

7 DDDCS006 -31.98 -9.27 5

8 DDDCS007 -33.72 -8.69 4

9 DDDCS008 -37.45 -8.07 4

10 DDDCS009 -36.06 -7.08 4
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Result visualization
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Selected users of DDGrid
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Future work

New application and upgrade
Screening considering Protein flexibility,
Target Fishing Dock ( TarFishDock)

Architecture refactoring
adopt to recent common standards,
publishing services to remote consumer,
swappable screening methods and software,
workflow-oriented resource composition

Chemical database increment
more self-made CDB
more commercial CDB
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Further Cooperation Contact info

Dr. Kunqian YU, SIMM, CAS
kqyu@mail.shcnc.ac.cn
http://www.dddc.ac.cn

Mr. Wenju ZHANG, SJTU
zwj03@sjtu.edu.cn

http://www.ddgrid.ac.cn
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Drug Discovery Grid

Q & A
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Drug Discovery Grid

Thank you very much!
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