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COURSE TITLE: BIOINFORMATICS 
HOURS: 90 
CREDIT: 3 
COORDINATORS: DR. LOKESH RAVI AND DR. JAYARAMA REDDY 
CLASS TIMINGS: 2.00 p.m to 5.00 p.m. on Saturday and during holidays
COURSE FEE: Rs. 4000/- per student 
ELIGIBILITY: I, II and III Year Students of CBBT, CZBT, CEB, CBZ, MCB, MCZ  and also I
and II Year Post Graduate Students of Botany, Microbiology, Chemistry, and Computer Science.

OBJECTIVES: 
 The students will be able to describe the contents and properties of the most important

bioinformatics  databases,  perform text  and sequence based searches,  and analyze  and
discuss the results in the light of molecular biological knowledge. Thereby, they will be
able to review the literature on any given topic of research efficiently. 

 The students will be able to explain the major steps in pairwise and multiple sequence
alignment,  explain  the  principle  for,  and  execute  pairwise  sequence  alignment  by
dynamic programming 

 The students will be able to understand and predict the secondary and tertiary structures
of protein sequences.

 The students will be able to make phylogenetic analysis of sequences and also organisms

SCOPE: 
Bioinformatics is defined broadly as the study of the inherent structure of biological information.
It is a branch formed by the combination of biology and the information sciences. Examples of
current  bioinformatics  research  include the analysis  of  gene and protein sequences  to  reveal
protein evolution and alternative splicing, the development of computational approaches to study
and  predict  protein  structure  to  further  understanding  of  function,  the  analysis  of  mass
spectrometry  data  to  understand  the  connection  between  phosphorylation  and  cancer,  the
development  of  computational  methods  to  utilize  expression  data  to  reverse  engineer  gene
networks  in  order  to  more  completely  model  cellular  biology,  and  the  study  of  population
genetics and its connection to human disease. Knowledge in bioinformatics can make a student
to engage in any combination of research, teaching, clinical service, and consultation. 



Within universities and research centers there is a growing need for bioinformatics researchers
who can analyze new sources of high-throughput experimental data in biology, medicine, and
bioengineering.  Biotechnology  and  pharmaceutical  companies  also  seek  bioinformatics
graduates  for  applied  research  on  disease  and  drug  discovery.  Medical  centers  are  also
increasingly  hiring  bioinformatics  graduates  as  genomics  data  become  important  in  medical
research and clinical applications.

Course Includes: 
A: Theory classes 
B. Web interactive online practicals and 
C. Project work

A: Theory classes 
Syllabus:
Unit-1: Introduction  to  Bioinformatics  Definition  and  History  and  Applications  of
Bioinformatics, Internet resources, various databases and bioinformatics tools, organization of
databases.

Unit-2: Biological  Databases  Nucleic  acid  sequence  databases,  Protein  sequence  databases,
Repositories  for  high  throughput  genomic  sequences,  Genome  Databases,  3D  Structure
Database, Chemical Structure database, Gene Expression database, Derived Databases, Structure
classification database, Protein-Protein interaction database and Pathway database.

Unit-3: Sequence Analysis File formats, Basic concepts of sequence analysis, Scoring matrices,
Pair  wise  sequence  alignments,  multiple  sequence  alignment,  Database  Searches:  Keyword-
based  searches  and  Sequence-based  searches,  Profile-based  searches,  Markov  chains  and
applications.

Unit-4: Structure Prediction Overview and Introduction to Protein Structure, Sequence-Sequence
Alignment Methods, Sequence Based Secondary Structure Prediction. Visualization of structures
using  Rasmol  or  SPDBV.  Fundamentals  of  the  methods  for  3D  structure  prediction,
Homology/comparative Modeling, fold recognition, threading approaches, and ab initio structure
prediction methods. 

B. Web interactive online practicals
List of Experiments: 
1. Referencing in Scientific literature and their practical usage, PubMed 
2. Sequence retrieval 
3. Biological Databases: Study of different Biological databases, Sequence formats. 
4. Pair wise sequence alignment
5. Local and Global alignment methods



6. Databases search for homologous sequence using (BLAST) and (FASTA) 
7. MSA: (Clustal W and Clustal X)  
9. Protein structure prediction tools: JPred
10. Molecular Visualization using RasWin

C. Project Work: Based on the web interactive online practicals conducted


