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INTRODUCTION

CHEMOCINFCRMATICS

* |t Is the combination of chemical synthesis, biologicalﬁ‘SCreening
and data mining approaches used to guide drug discovery and
development.

« Cl Is the use of computer software to assist in the acquisition,
analysis and management of data and information relating to
chemical compounds and their properties.

» Cl_applies IT to chemical data and includes topics such as
chemical, databases,combinatorial library design, structure-
activity relationships and structure based on drug design.
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THREE MAJOR ASPECTS OF
CHEMOINFORMATICS

 INFORMATION ACQUISITION,is the process of generating
and collecting data empirically (experimentation) or from

theory (molecular simulation).
 INFORMATION MANAGEMENT deals with storage and

retrieval of information.

 INFORMATION USE, which includes data analysis, correct
And application to problems in the chemical and biolog'ilal
sciences.




APPLICATION OF CHEMOINFORMATICS

1.Storing data generated through experiments or from
molecular simulation retrieval of chemical database
(software libraries).

2.Prediction of physical, chemical and biological properties
of chemical compounds.

3.Elucidation of the structure of a compound based on "
spectroscopic data.

4.Structure, substructure, similarly and diversity searching
from chemical database.
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5. High Throughout Screening (HTS) is the integration of
technologies (laboratory automation, asssay
technology, microplate based instrumentation, etc.) to
quickly screen chemical compunds in search of a
desired activity.

6. DOCKING - Interaction between two macromolecule.
/.Drug discovery .
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RECENT DEVELOPMENT

Computational chemistry.

Morden combinational chemistry.

Drug design and discovery.

Data sequence, mining and visualisation.

Chemical database design and their management.
Chemical information sources.

Medicinal chemistry etc. has resulted in the emergence
of the discipline of Cl, which involves the creatf®n,
retrieval, organisation, dissemination and processing of
chemical information.




SCOPE FOR
CHEMOINFORMATICS

Cl is the latest area is now becoming a reality India too.
Till data advance countries like US, UK, Japan and few
European countries were working on this.

In India CI is making inroad in Indian software,
Department of Bio-tech Govt of India, R & D
organisations, pharmaceuticals and other industries too.
Cl companies are in great need of people with knowleage
of chemistry and computer skills to handle the data
generated by chemical researchers.
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TOOLS USED FOR
CHEMOINFORMATICS

1.I1SIS-DRAW is a chemical structure drawing program for Windows,
published by MDL Information Systems. ZIt is the interfacial
software to ISIS/ Base database.

2.ChemDoodle - chemical structure environment with a main focus
on 2D graphics and publisher to create media for structures,
reactions and spectra.

3.ChemOffice suit of programs and is available for Macintshand
Microsoft Windows.

4.ChemDraw s a molecular editor developed by the
chemoinformatics company CambridgeSoft, ChemDraw is along
with Chem3D .




5.LogCHEM, an Inductive Logic Programming (ILP) based tool for
discriminative interactive mining of chemical fragments.
6.AmberTools is used Bio molecular Simulation and analysis of
polymers, nucleotides, and synthethic Organic structures.
7.PubChem the worlds largest collection of freely available
chemical information. It contains close to 100M compounds and
more than 236M substances. The dataset seems to be well-
maintained including documentation and tutorials. Definitely worth
checking out' the link is https://pubchem.ncbi.nlm.nih.gov/

8. ZINC a free database of commercially - available compunds for
virtual screening. The link is https://zinc.docking.org/
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WHAT IS PUBCHEM?
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e PubChem is the world's largest colleCtion of freely accessible chemical
Information. Search chemicals by name, molecular formula, structure, and
other identifiers. Find chemical and physical properties, biological activities,
safety and toxicity information, patents, literature citations and more.

« PubChem is a database of chemical molecules and their activities against
biological assays. The system is maintained by the National Center for
Biotechnology Information, a component of the National Library of
Medicine, which is part of the United States National Institutes of Health.
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PubChem CONTAINS :

>243.9 million substance description,
>97.6 million unique chemical structure,
>264.8 million Dbiological activity test
results,

>1.3 million Dbiolog assays, covering
>10,000 unique protein sequence target.



 PubChem supports drug discovery in many aspects such as lead identification and
optimization, compound-target profiling, polypharmacology studies, and unknown
chemical identity elucidation.

 PubChem archives and organizes information about the biological activities of
chemical compounds into a comprehensive database and is the informatics
backbone for the Molecular Libraries and Imaging Initiative, which is part of the
NIH Roadmap.

 PubChem has been widely used as a ‘big data’ source in machine learning and data
science studies for virtual screening, drug repurposing, chemical toxicity
prediction, drug side effect prediction and metabolite identification, and so.en:



https://pubchem.ncbi.nlm.nih.gov/

pubchem ot ! ™ Q
ﬁ Meyword dificully” | _- (for googie com database) — View il report for this keyword
QA Al ElImages ) Shopping [»] Videos [E News : More Tools

Abcut 4,38,00,000 results (0.30 seconds) /

@ National Institutes of Health (.gow)

hitps_fpubchem. mcbi. ndme nihe gow :
). Aubthem PubChem <
PubChem is the world's largest collection of freely accessible chemical information. Search Pub @ hem
Web site

chemicals by name, molecular formuia, structure, and other ...
You've visited this page 3 times. Last visit: 200323
C) AS O Visits: 0 PagesWVist 0 Awg Visit 0 Bounce rate 0
Gef domain authority, visits 2nd engagement data with a free Semiush account - Connect @ pubchem.ncti.nim.nih.gow
O Lwait. OLDwait. b L4625 12 whos b sowrce (O Rank wait _

PubChem is a database of chemical molecules and

Structure Search their activities against biological assays. The system
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ADVANTAGES OF PUBCHEM

» Popularity
» Sustainability
e 7ero-cost to students

DISADVANTAGES OF
. The coRPBkEE

otthe data is frequently ignored.
« Difficult to standardise chemical structure

representation.
 Ambigous / incorrect name- structure association.
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C i#MN&Zearch tool for Investigators seeking chemical matter
for their biological targets. It incorporates purchasable
compounds from over one hundred vendors and annotated
compounds from over twenty databases.

o
.'J.
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« Welcome to ZINC, a free database of commercially-available
compounds for virtual screening. ZINC contains over 230 million
purchasable compounds in ready-to-dock, 3D formats. ZINC
also contains over 750 million purchasable compounds you can
search for analogs in under a minute.


https://pubchem.ncbi.nlm.nih.gov/

USES OF ZINC DATABASE

« ZINC Is used by investigators (generally people
with  training as Dbiologists or chemist)in
pharmaceutical companies, biotechnology
companies, and research universities.

different from other chemical databases

/It aims to represent the biologically

three dimensional form of the molecule.
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The ZINC database is a curated collection of
commercially avaliable chemical compounds prepared
especially for virtual screening. ZINC is used by
investigators in phamaceutical companies,
biotechnology companies, and research universities.
Wikipedia

Release date: 2004

License: ZINC is free to use for everyone.
Redistribution of significant subsets requires written
pemmission from the authors

Data release frequency: continuously updated; static
subsefs regenerated quarterly or better

Data types captured: Commercially available and
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ZINC is provided by the Irwin and Shoichet Laboratories in the Department
2 I N ‘ 2 O of Pharmaceutical Chemisiry at the University of California, San Francisco
(UCSF). We thank NIGMS for financial support (GM718396).
Welcome to ZINC, a free database of commercially-available compounds To cite ZINC, please reference: Irwin, Tang, Young, Dandarchuluun, Wong,
for virtual screening. ZINC contains over 230 million purchasable Khurelbaatar, Moroz, Mayfield, Sayle, J. Chem. inf. Model 2020, in press.

compounds in ready-to-dock, 3D formats. ZINC also contains over 750 hitp: -acs.org/doi/10.1021/acs.jcim.0c00675. You may also wish to
million purchasable compounds you can search for analogs in under a cite our prewous papers: Sterling and Irwin, J. Chem. Inf. Model, 2015

minute. hitp-//lpubs.acs.org/doi/abs/10.1021/acs._jcim.5b00559. Irwin, Sterling,
Mysmger Boistad and Coleman, J. Chem. Inf. Model, 2012 DOI:
10.1021/c3001277 or Irwin and Shoichet, J. Chem. Inf. Model.

2005;45(1):177-82 PDF, DOI.
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Getting Started Ask Questions ZINC20 News

» Getfing Started You can use ZINC for general questons such as « ZINC20 has been released
o What's Ne
S » How many substances in current ciinical trials have PAINS

s f‘ﬁ"“.“ i natterns? (150 Caveat Emptor: We do not guarantee the quality of

i e p o i « How many natural products have names in ZINC and are not for any molecule for any purpose and take no

e A i sale? (9296} get them as SMILES. names and calculated loaP responsibiity for errors arising from the use of this

» How many endogenous human meiabolites are there? (47319) and database. ZINC s provided in the hope that it will be
E r e how manv of these can 1 buv? (8271) Bow many are FDA useful, but you must use it at your own risk.
Xplore Resources ™"’ i |
Chemistry » How many compounds known to aggregate are in current clinica
ranches, Substances, 3D als? (60
Representations. Rinas. Pattermns » How many epigenetic targets have compounds known? (53} and
And More Vhich of these substances can | buy? {278
Catalogs, Genes, ATC Codes » How many ligands are there for the NMDA 1 ion channei GRIN17?
) 62) and How many of these are for sale? (60
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