Course title: Essentials of Bioinformatics

Course code: UBT 102 ‘ No. of credits: 2 ‘ L-T-P: 30-0-0 Learning hours: 30

Pre-requisite course code and title (if any): Class 12 or equivalent in Science

Department: Department of Biotechnology

Course coordinator: Dr. Hari O.S. Yadav ‘ Course instructor: Dr. Hari O.S. Yadav

Contact details:

Course type: Major ‘ Course offered in: Semester 2 of FYUP/FYIPP

Course description: This course provides an introduction to the fundamental principles and applications of
bioinformatics. It covers the use of computational tools and biological databases for analyzing molecular data
such as DNA, RNA, and proteins. The course aims to develop basic understanding of data retrieval, sequence
analysis, and structural visualization, thereby equipping students with essential analytical skills in modern
biology.

Course objectives:
1. Tointroduce students to the basic concepts and scope of bioinformatics.
2. To familiarize students with biological databases and sequence data formats.
3. To develop skills in sequence alignment and molecular data interpretation

Course contents

Module | Topic L T
1 Introduction to Bioinformatics — definition, scope, and applications; types of 10
biological data; overview of major biological databases (NCBI, EMBL, UniProt,
PDB).
2 Sequence Analysis — nucleotide and protein sequence formats; sequence 12

similarity, identity, and homology; pairwise and multiple sequence alignment;
BLAST and Clustal Omega tools, RASMOL, KEGG database, data visualization
tools.

3 Structural Bioinformatics and Applications — protein structure visualization 8
(PyMOL, Jmol); molecular modeling concepts; role of bioinformatics in genomics,
proteomics, and biotechnology.

Total 30 0

Evaluation criteria:
1. Minor test: Mid-semester (40%)
2. Major exam: End-Semester (60%)

Learning outcomes:

1. Understand the basic principles and importance of bioinformatics.

2. Retrieve biological data from online databases and perform basic analyses.

3. Conduct sequence alignments and interpret similarity results.

4. Visualize biomolecular structures and understand their significance in biological functions.

Pedagogical Approach:
1. Online/classroom lectures and demonstrations.
2. Hands-on sessions using open-access bioinformatics tools.
3. Case studies using real biological data examples.




Skill Set:

1. Basic computational data handling and sequence analysis.
2. Use of biological databases (NCBI, UniProt, PDB).
3. Sequence alignment and molecular visualization

Employability:
1. Research institutions working in genomics and proteomics.

2. Pharmaceutical and biotechnology industries.
3. Bioinformatics data analysis and computational biology roles.

Materials:
Suggested Readings
1. Lesk, A. M. (2019). Introduction to Bioinformatics, 5th Ed. Oxford University Press.
2. Mount, D. W. (2004). Bioinformatics: Sequence and Genome Analysis. Cold Spring Harbor Laboratory
Press.
3. Attwood, T. K., & Parry-Smith, D. J. (2021). Introduction to Bioinformatics. Pearson Education.
4. Baxevanis, A. D., & Ouellette, B. F. F. Bioinformatics: A Practical Guide to the Analysis of Genes and
Proteins. Wiley.

Additional information (if any):

Students will be encouraged to explore biological databases and web-based bioinformatics tools for independent
analysis projects.

Student responsibilities:

1. Class attendance.
2. Study of reading materials as specified by course instructor
3. Self-study

Course reviewers:
1. Dr Santosh Kumar Magadum, Scientist-C, Regional Sericultural Research Station, Jammu
2. Dr Sangeeta Singh, Senior Scientist, ICAR-IGFRI, Jhansi




