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Bioinformatics

Introduction to Bioinformatics

What is Bioinformatics?

e Bioinformatics is a branch of science that combines:
o Biology
o Computer science
Information technology
Mathematics
o Statistics
e |tuses computers to store, organize, analyze, and interpret biological data.
¢ Inpharmacy, bioinformatics plays a very important role in:
o Drugdiscovery
o Vaccine development
Disease research
o Genetic studies

o Personalized medicine

Why Bioinformatics is Needed
e Modern biology produces huge amounts of data such as:
o DNA sequences
o RNA sequences
o Protein structures
o Gene expression data
o Clinicaltrial data
e ltisimpossible to analyze such large data manually.
e Computers are used to:
o Store large datasets
o Compare genetic sequences
o Predict protein structures

o ldentify disease-causing genes

Basic Biological Concepts in Bioinformatics
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To understand bioinformatics, we need basic knowledge of:

A. DNA (Deoxyribonucleic Acid)
» Contains genetic information.
» Made of four bases: A, T, G, C.
> Sequence of these bases determines genetic code.
> Example: ATGCGTACGTA

» This sequence can be stored in computer database.

B. RNA (Ribonucleic Acid)

> Helpsin protein synthesis.
» Hasbases: A, U, G, C.
C. Proteins
» Made of amino acids.
> Structure determines function.

> Importantin drug targeting.

Role of Bioinformatics in Pharmacy

e Inpharmacy field, bioinformatics is used for:
1. ldentifying drug targets
. Studying disease genes
. Designing new drugs
. Predicting drug interactions
. Studying protein structure
. Vaccine design

. Pharmacogenomics (drug response based on genes)

How Bioinformatics Works

Step 1: Biological data collected (DNA, protein etc.)
Step 2: Data stored in database
Step 3: Software tools analyze data

Step 4: Results interpreted for medical use

Example in Pharmacy

e [fanewvirusis discovered:

o Scientists sequence its genome.
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Genome stored in database.
Bioinformatics tools compare it with known viruses.
Identify unique proteins.

These proteins become drug or vaccine targets.

Objective of Bioinformatics

¢ Bioinformatics has several important objectives in pharmaceutical and medical research.

Main Objectives

1. Storage of Biological Data

> Huge biological information must be stored properly.
> Example:

o Human genome has billions of base pairs.

o Storing this requires powerful databases.

2. Data Retrieval

» Researchers should be able to:
o ‘Search gene sequences
o Retrieve protein structures
o Compare species
> Fastretrievalis necessary for research.
3. Sequence Analysis
» Compare DNA or protein sequences to:
o ldentify mutations
o Detect disease-causing genes
o Study evolution
4. Structure Prediction
> Predict 3D structure of proteins.
> Protein structure helps in:
o Drugdesign
o Understanding enzyme activity

5. Drug Target Identification

> Bioinformatics helps to:
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