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Course description: 

The course is designed to provide students with basic concepts, principles and applications of molecular 

microbiology and immunology. The course aims to introduce microbial systems to the students and 

molecular basis of microbial pathogenicity and resistance. Various mechanisms employed by microbes 

against host immune responses will be covered at a molecular level. The course will provide information 

on microbial growth patterns and pathogens. Further, basic concepts in immunological responses 

including adaptive T cell and B cell responses will be described including T cell receptor/MHC 

interactions and antigen-antibody interactions. The section on molecular assays and techniques will 

comprehensively provide concepts and principles of major microbiological and immunological methods 

employed regularly in research laboratories. Finally, through this course, actual concepts and insights 

within cancer biology and potential anti-cancer therapies are provided.  

 

Course objectives: 

1. To introduce students to pathogens and microbial systems that have commercial applications. 

2. Providing students with fundamentals of microbial growth and kinetics. 

3. Familiarizing students with concepts of microbial drug resistance and the underlying molecular basis. 

4. Acquainting students with basic concepts of immunology, with a focus on the molecular bases 

underlying TCR/pMHC and antibody/antigen interactions 

5. Familiarizing students with various molecular techniques employed in microbiology and immunology. 

6. Acquainting students with molecular mechanisms underlying cancer development and anti-cancer 

therapies. 

 

Course contents 

Module  Topic L T P 

Module 1: Microbes and Microbial applications 

Pathogens (classification/structure and function), Infection life cycles of viruses 

and bacteria, Pathogen host interactions, Viral vectors in gene and cancer therapy, 

Molecular compounds of microbial origin for agriculture, industry, and 

pharmaceuticals 

2 0 0 

Module 2: Microbial Kinetics 

Microbial growth and kinetics, batch, and continuous process, Microbial strain 

improvement for pharmacologically active agents 

 

3 0 0 

Module 3: Microbial Pathogenicity and Resistance 

Molecular basis of pathogenicity and resistance of bacteria against host immune 

responses, Drug resistance: Mycobacterium tuberculosis (MDR-TB and XDR-TB) 

and Streptococcus pneumoniae, Mechanisms employed by bacterial toxins 

(cholera, diphtheria, and tetanus), Microbial transformation of antibiotics 

 

 

 

 

 

4 0 0 



 

Module 4: Antibodies and Antigens 

Immunoglobulins- structure and function, Antigenic Determinants (isotype, 

allotype, idiotype), Antigens (types of antigens, characteristics of an antigen), 

Adjuvants, Cellular and Humoral immunity, Antigen presentation, TCR, pMHC, 

Monoclonal antibodies (mAbs), Hybridoma technology, characterization of mAbs 

through epitope mapping, Immune evasion mechanisms of virulent pathogens, 

raising antibodies in an animal system, Antibody and Vaccine engineering, 

Complement system. 

 

4 0 0 

Module 5: Molecular Assays and Techniques 

5.1: Antibody Titration Techniques: Immuno assay systems, Immuno precipitin 

reactions, ELISA, RIA, RID, 
3 0 0 

5.2: Immunotechniques: Yeast one hybrid, Yeast two hybrid, TAP- TAG 

Technology, Synthetic lethal screens, Pull down assays, expression library 

screening, AFM 

2   

5.3: Fluorescent antibody techniques: Bimolecular fluorescence complementation 

(BiFC), Fluorescence resonance energy transfer (FRET) and Fluorescence 

correlation spectroscopy, Label transfer, Quantitative immunoprecipitation 

combined with knock-down (QUICK), 

3   

5.4: Protein-Protein Interaction studies: PPI maps, Protein Chips for diagnostics, 

SPR, MST, ITC and nanoDSF, Static Light Scattering (SLS) 
3   

5.5: Immunocytochemistry (cryo-sectioning, resin embedding, freeze-shattering 

and freeze fracture), Negative Staining, Immunogold labelling, Electron 

Microscopy 

 

2   

Module 6: Cancer Biology 

Tumorigenesis, Invasion and Metastasis, Immunosuppressive mechanisms, Anti-

cancer agents and Therapies 4   

Total 30 0 0 

 

Evaluation criteria: 

1. Minor test 1                   30%  

2. Minor test 2                              30%  

3. Major test (end semester)     40% 

 

Learning outcomes: 

1. Acquaintance of basic microbial structure and microbial diversity. Grasp of various microbial 

systems and applications of microbial compounds of commercial interest (Minor test 1, Minor test 2 

and Major test) 

1. An insight into the growth patterns of microbes (Minor test 1, Minor test 2). 

2. An understanding of mechanisms behind microbial pathogenicity and resistance. Students will be 

able to outline key aspects of immune reactions and host responses against pathogens. 

 (Minor test 2). 

3. Grasp of basic concepts of immunology: a. Able to define molecular machinations of cellular and 

humoral immune responses, roles played by diverse immune cells. b. Understanding of molecular 

basis of immunological tolerance and autoimmunity. (Minor test 2). 

 



4. Knowledge of principles underlying the assays and techniques employed in immunology and 

microbiology (Major test). 

5. A detailed understanding of mechanistics of cancer biology (Major test). 

Pedagogical Approach: 

1. Classroom lectures. 

2. Providing case studies to support the concepts. 

3. Peer-reviewed research articles to discuss various modules in the course. 

4. Peer-review reading 

Skill Set: 

1. Analytical skills based on case studies provided. 

2. Knowledge of immunological and microbiological applications in various sectors. 

3. Knowledge of techniques employed. 

 

Employability: 

The course will provide skillsets and knowledge that may play key role to get employed in Universities, 

R & D industry, Medical centres/Colleges, Research Institutes and Diagnostic centres apart from 

specialized units like pharma, breweries, dairy and agri sectors. 
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Note: Further updated reference and review articles will be provided during the lectures 

 

Additional information (if any): Not Applicable 

 

Student responsibilities: 

1. Study of course material as specified by the instructor. 

2. Proactive involvement in studying, reviewing and analysing the accessible scientific literature in 

online/offline modes. 

 

 

Course reviewers:  

 

1. Prof. Adnane Achour, Structural and Biophysical Immunology, Department of Medicine, Solna, 

Karolinska Institute, Stockholm, Sweden 

 

2. Dr. Rajakumara Eerappa, Associate Professor, Department of Biotechnology, Indian Institute of 

Technology, Hyderabad, India 

 

 


