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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

Leads and Opt.
\ 2-3 years
Random Screening N
10, 000 ~ 20, 000 Drug Candidate Pre-clinic
Compounds
l 2-3 years

2-3 years

Computer- -~
Aid Drug inic
Design (phase I, 11, 111)

l3-4 years
Time: 10-12 years

Money: several billion dollars
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Drug discovery in SIMM

AFM-EGO I _
NWChem Accurate Evaluation

High Throughput
Screening in Silico

Chemistry and
Bioassay

Ligand-Receptor Binding
Simulation with MD and QM
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Virtual screening

EMsh = 0.89 Angstrom
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DDGrid Architecture

Application Application Administrators
Users Developers
Web Portal C°m‘;‘:(‘)‘i Line | | cit/lava API | Web Services |

Resources Management (users, data, applications, job, workflow, sites)

Data (meta-data, data sources, data integration)

Services (authentication, authorization, data movement, job scheduling,

resource monitoring, result collection) DOCK and gsDock Application
Dawning Toolkits for Drug Discovery DDGrid
4000A (Visualization, de-encryption, preprocess, etc) foalkdts
Alpha
Cluster User Components Layer Middleware

(Web Portal, CDB Management, etc)

Core Components Layer (Job Scheduling, User Management, Resources
Management, etc) BOINC-based

FABRIC
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DDGrid Architecture
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Comp. resources aggregated
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Beijing
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Kong Univ, HEL Gideon Cluster

Shanghai
Shanghai | Institute of SIMM_PC Surnway 324
Materia Medica
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EIET] University of
Technology
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Data resources on DDGrid

Dzcabase Mame Status MNurnbers Cescription

Specs &y allable 230,000+ Chemical available compounds' structure database

MOL Comprehensive

Vieelidne | ety 20 &y allable 2,400+ Pharmaceutical compownds (1900- present)

MOL &vailable Chemicals
Directory 30

Cormrmercially available chemical's 30 structure

Awvailable 200,000+ database

Mational Cancer Institute

Datahases NCI-30 &vailable 213,000+ Structures with corresponding 20 models

China Matural Products
Database

Chemical, structural and bibliographic data are provided

Available L2 LD for natural products first isolated in China,

Traditiona Chinese Medicinal
Database TCMD

9127 chemical structures, 3922 medicinal herbs or

&y ailable -

ZIMC - ChemBridge &y allable 562,624 Chemical structures, web site: www chembridge.com

ZIMC - MayBridge &y allable 53,042 Chemical structures, web site: www . maybrdge.com

A free database for virtual screening
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Application softwares

DDGrid Apps.

1. Docking pre-process software
Combimark

2. Docking software . 'Eﬁ‘ét

1) Dock UCSF

uels
A

Fixed CDB

2) gsDock SIMM
3. CDB build and maintain S/W
Combilib
4. AutoDock
5. AutoGrid
6. Visualisation & structure search
7. Security-related tools
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CDB example: CNPD- hina atural roducts atabase

f ) :j.f shalacular stroeture

) 30 molecular structure
Phyto chemistry M B

Ealation “ i o =t - «CASregister number
T b -Bioactivities
b ~ «Categony

Fhyzical propertias
R eferences

%ﬂm‘ Databases

Fre-indexed Traditional
Chinese Medicine application

*Analysis

o . . Provide a powerful source of
" information for pharmacophore
analysis and lead determination
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CDB example: TCMD- raditional hinese edicine atabase
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3D Model of SARS-CoV 3CL Proteinase

identity: 43%,
similirity: 60%,
gap: 1%.

Domain II1

Active Site

(A) Structure superposition of the modeled structure of SARS 3CL proteinase
(yellow) with the X-ray crystal structure of the Mprre 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 | 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.
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Active site of the SARS 3cl proteinase
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Virtual screening for SARS 3cl proteinase

Databases Docking Biacore 3000

Binding Assay
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CMC Virtual Screening Result

MDLNUMBER (kcg‘l)/f:]‘ol) (Ak‘éflfn?gg Cscore
1 DDDCS001 -30.99 0.68 5
2 DDDC001 -37.06 8.79 4
3 DDDCS002 -35.09 8.60 5
4 DDDCS003 3552 8.76 5
5 DDDCS004 3252 955 5
6 DDDCS005 -34.60 757 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

‘ s AT EVRHRBIRBEAT

Shenzhen Chipscreen Biosciences Ltd.

LifEvags (TEM) 47 B w]

SHANGHAI PHARMACEUTICAL GROUP CO..LTD.

ANRLEE
Nt/ L6 % ah 3875 65
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¢ New application and upgrade
e Screening considering Protein flexibility,
e Target Fishing Dock ( TarFishDock)

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

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

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

Mr. Wenju ZHANG, SJTU
Zwj03@sjtu.edu.cn
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Drug Discovery Grid

0&A
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Drug Discovery Grid
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