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Molecular Modeling and virtual screening techniques

Introduction to Bioinformatics
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What is Bioinformatics?

¢ Bioinformatics is the use of computers, software tools, and mathematical techniques to
understand biological data.

e It mainly focuses on storing, analyzing, and interpreting biological information, such as DNA
seqguences, protein structures, and genetic information.

Why is Bioinformatics important in drug design?

¢ Indrugdesign, understanding the structure and function of biological molecules (like proteins,
DNA, enzymes, etc.) is essential.

¢ Bioinformatics helps scientists to:
o Predictthe structure of proteins using DNA sequences.
o Find genes related to certain diseases.
o Study how proteins interact with each other or with drugs.
o Analyze mutations and how they affect disease.

o Use databases to quickly retrieve biological information.

Main tasks in bioinformatics related to drug design:

e Sequence alignment: Comparing DNA, RNA, or protein sequences to find similarities or
differences.

Protein structure prediction: Trying to guess how a protein looks in 3D using its amino acid
sequence.

Gene expression analysis: Understanding which genes are turned on or off in different
diseases.




“FirstHope Pharmacy” YouTube for Video | Instagram@firsthope | Download Firsthope App

Target identification: Finding biological molecules (like proteins) that can be targeted by
drugs.

Docking studies (used later): Using 3D structures to study how a drug fits into a biological
molecule.

Tools and software used:

BLAST (Basic Local Alignment Search Tool): For comparing genetic sequences.
PDB (Protein Data Bank): A large database that stores 3D structures of biological molecules.
FASTA: Another tool for sequence alignment.

GenBank: A database of genetic sequences.

Introduction to Chemoinformatics

What is Chemoinformatics?

Chemoinformatics (also called cheminformatics) is the use of computer tools to store,
analyze, and visualize chemical information.

In drug design, this means studying different drug molecules—how they look, how they behave,
and how they interact with biological systems.

How is it Different from Bioinformatics?

¢ Bioinformatics deals with biological molecules like DNA, RNA, and proteins.

e Chemoinformatics focuses on small chemical molecules (like potential drug compounds).

Why is Chemoinformatics Important?

e There are millions of possible chemical compounds that could become drugs.
e Chemoinformatics helps in:
o Storing and searching huge libraries of chemical structures.
o Predicting which molecules might make good drugs.
o Calculating properties like solubility, toxicity, or how easily a drug will enter cells.

o Understanding the relationship between a drug’s structure and its activity (called SAR or
QSAR).

Tools and Techniques:

Chemical Structure Databases: Store structures and properties of molecules.
Molecular Descriptors: Numbers that describe a molecule’s shape, size, charge, etc.
QSAR Models: Predict drug activity based on structure.

Molecular Docking: Simulates how a drug binds to a target (used in both chemoinformatics
and bioinformatics).




Click here to visit our website

PHARMACY PREMIUM NOTES

Complete subject
and semesters are
available on
FirstHope app only.

Scan or click here

Click here to get the app >

Available on Google Play

JOIN THE FIRSTHOPE COMMUNITY

Join our Telegram channel ' X

Click here to join Telegram >
Scan or click here

@FirstHopeNotes

l Instagram | YouTube channel
@firsthope.official FirstHope-Pharmacy / Live streams
Click here to follow > Click here to watch >

l WhatsApp channel | FirstHope website
Follow FirstHope on WhatsApp firsthopenotes.com
Click here to join > Click here to visit >

B.Pharm / D.Pharm / M.Pharm / Pharm.D

Preview notes. Complete subjects and semesters in the FirstHope app.


https://firsthopenotes.com/
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://t.me/FirstHopeNotes
https://t.me/FirstHopeNotes
https://www.instagram.com/firsthope.official/
https://www.youtube.com/@FirstHope-Pharmacy/streams
https://www.whatsapp.com/channel/0029VaDR0TCCXC3J4yJ0Q722
https://firsthopenotes.com/

	Unit 04 preview
	FirstHope app and channels

