
Programme : M.Sc., Biomedical Science
Course Title : Bioinformatics

Course Code : BM35S1BI

Unit-V

TOPIC: CHEMOINFORMATICS  DRUG 
DATABASE 

Dr. P. JEGANATHAN
Guest Lecturer

Department of Biomedical Science

Tiruchirappalli- 620024, 
Tamil Nadu, India.

BHARATHIDASAN UNIVERSITY



CHEMOINFORMATICS  DRUG 
DATABASE 



INTRODUCTION
CHEMOINFORMATIcs 

• It is the combination of chemical synthesis, biological screening

and data mining approaches used to guide drug discovery and

development .

• CI 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.

• CI applies IT to chemical data and includes topics such as

chemical databases,combinatorial library design, structure-

activity relationships and structure based on drug design.





Chemoinfomatics

NEEDS OF 
CHEMOINFORMATICS 
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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 biological

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.



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.

7.Drug discovery .

8.Molecular Science , Materials Science , Food Science

(nutraceuticals), Atmospheric Chemistry, Polymer

Chemistry,Textile Industry, Combinational Organic

Synthesis (COS).





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 CI, which involves the creation,

retrieval, organisation, dissemination and processing of

chemical information.



• CI 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.

• CI companies are in great need of people with knowledge

of chemistry and computer skills to handle the data

generated by chemical researchers.

SCOPE FOR 
CHEMOINFORMATICS 



TOOLS USED FOR 
CHEMOINFORMATICS 

1.ISIS-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 is 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/



What is PubChem?

PubChe
m

• 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.

https://pubchem.ncbi.nlm.nih.gov/
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PubChem CONTAINS :
• >243.9 million substance description,

• >97.6 million unique chemical structure,

• >264.8 million biological activity test

results,

• >1.3 million biolog assays, covering

>10,000 unique protein sequence target.



uses of pubchem : 
• 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 on.



https://pubchem.ncbi.nlm.nih.gov/
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Disadvantages of 
PubChem

ADVANTAGES OF PubChem

• Popularity

• Sustainability

• zero-cost to students

• The context of the data is frequently ignored.

• Difficult to standardise chemical structure

representation.

• Ambigous / incorrect name- structure association.



ZIN
CWhat is 

ZINC?• ZINC is a research 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.

• 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 biologists or chemist)In

pharmaceutical companies, biotechnology

companies, and research universities.

• It is different from other chemical databases

because it aims to represent the biologically

relevant, three dimensional form of the molecule.



https://zinc.docking.org/

https://zinc.docking.org
https://zinc.docking.org




REFERENCE

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC102409/



THANK   
YOU  


