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M.Sc. MOLECULAR BIOLOGY 
 

Semester I 

 
Sl. 
NO. 

Study 
components 

and code 

 

Title of the paper 
Hours of 

Instruction 
/ week 

Examination  

Credit Duration 
in Hours 

 
CIA 

Theory/ 
Practical 

Exam 

Max. 
Marks 

  Total Marks and  Credits 500 20 
 
 

Semester II 

 
Sl 

NO. 

Study 
components 

and code 

 
Title of the paper Hours of 

Instruction 
/ week 

Examination  
Credit Duration 

 in 
Hours 

 
CIA 

Theory/ 
Practical 
Exam 

Max. 
Marks 

Or (or) 
      

 
Or (or) 

 
 

 
 

 
 

 
 

 
 

 
 

  Total Marks and  Credits 650 26 
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Semester III 

 
Sl 

NO. 

Study 
components 

and code 

 
Title of the paper 

Hours of 
Instruction 

/ week 

Examination  
Credit Duration 

in Hours 
 

CIA 

Theory/ 
Practical 

Exam 

Max. 
Marks 

 
Or (Or) 

      

 

  Total Marks and Credits 600 24 

    

 SEMESTER IV   

 Project 300 12 

 Total (Semester I to IV) 2050 82 
 

Abbreviations: 
 

DSC –
DSE –
AECC –
SEC –
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Semester One
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SEMESTER ONE 
 
 
 

DSC 01- FUNDAMENTALS OF BIOCHEMISTRY 
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Carbohydrates: 

–

Unit 2: 
Amino acids & Proteins: 

Anfinsen’s

Unit 3: 
Lipids –

No. of Hours / Week Credits 
4 4 
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13 

Unit 4: 
Nucleic Acids: Nitrogenous bases: Purines, Pyrimidines; Chargaff’s rule.

Recommended Textbooks and References: 
 
 
 
 

 
 
 
 



15
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SEMESTER ONE 

 
DSC 02 -FUNDAMENTALS OF MOLECULAR BIOLOGY 

 
Course Objectives: 

Course Outcomes: 

Unit 1: 
The central dogma of molecular biology: 

Stahl’s

Unit 2: 
DNA replication: –

–

Unit 3: 
Transcription: –

–
–

–
Translation

–

Unit 4: 
Concept of Gene: Fine structure of the gene, Beadle and Tatum’s One 

lac 

No. of Hours / Week Credits 
4 4 



1615 

Recommended Textbooks and References: 
 

 Molecular 

Biology of the Cell 

 Molecular Cell Biology 

 Lewin's Genes XI

 The Cell: A Molecular Approach 

 Becker's World of Cell

 Molecular Biology of the Gene 
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SEMESTER ONE 
 
 

DSC 0 3 - FUNDAMENTALS OF GENETICS & EVOLUTION 
 

Course Objectives: 

Course Outcomes: 

Unit 1:  
Mendelism Mendel’s

Unit 2: 
Chromosomal aberrations

–

–

–
–

–

No. of Hours / Week Credits 
4 4 
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17 

Unit 3: 
History of evolution of life on earth: 

Unit 4: 
Evolutionary change by mutation: 

Recommended Textbooks and References: 
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SEMESTER ONE 
 
 

AECC – PRINCIPLES OF STATISTICS 
Course Objectives: 

Course Outcomes: 

Unit 1: 
Descriptive statistics: 

Unit 2: 
Probability: 

Unit 3: 
Sampling Methods: 

–

Unit 4: 
Testing of Hypotheses: 

Student’s t

Pearson’s Spearman’s rank

Recommended Textbooks and References 
 

 

 

No. of Hours / Week Credits 
2 2 



2019 

 

 

 : 
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SEMESTER ONE 
 
 
 

SEC 01 - BIOLOGICAL TECHNIQUES 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Centrifugation and Cell Disintegration: 

Unit 2: 
Chromatography: 

Unit 3: 
Electrophoresis and Blotting

No. of Hours / Week Credits 
2 2 



2221 

Unit 4: 
Radio-Isotopic Techniques: 

Recommended Textbooks and References 
 

 “Instrumental Analysis”,

 “Instrumental Analysis”,

 “A
Biochemistry”,

 “Fundamentals Chemistry”,

 “Handbook Chemistry”,
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SEMESTER ONE 
 
 

PRACTICALS 01 - BASIC TECHNIQUES IN GENETICS 
List of Experiments 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 

No. of Hours / Week Credits 
4 2 

PRACTICALS 02 - BIOCHEMICAL & MOLECULAR TECHNIQUE 
 

List of Experiments 
 

 Lowry’s Method.
 
 
 
 Zak’s
 
 
 –
 

 
 
 
 
 

No. of Hours / Week Credits 
4 2 
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Semester Two
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SEMESTER TWO 
 
 

DSC 04 - MOLECULAR DEVELOPMENTAL BIOLOGY  
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Introduction to developmental biology

Unit 2: 
Molecular basis of early development and differentiation: 

–

Unit 3: 
Molecular basis of later development: 

No. of Hours / Week Credits 
4 4 



28
25 

Unit 4: 
Sex Determination

–

Recommended Textbooks and References 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
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26 

SEMESTER TWO 
 
 

DSC 05 - MOLECULAR CELL SIGNALING AND CELLULAR RECEPTORS 
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Introduction to molecular cell signaling: 

Unit 2: 
Signaling in Bacteria: 

Unit 3: 
Signaling in animal systems

Unit 4: 
Signaling Pathway: 

No. of Hours / Week Credits 
4 4 
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Recommended Textbooks and References 

1. 

2. 

3. 

4. 
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SEMESTER TWO 
 
 

DSC 06 – GENE MANIPULATION 
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Introduction to genetic engineering: 

Unit 2: 
Vectors and their types: 

Unit 3: 
Isolation of mRNA: 

– –

No. of Hours / Week Credits 
4 4 
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29 

Unit 4: 
Functional Characterization of genes

Recommended Textbooks and References 
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SEMESTER TWO 
 
 

DSE 01a - ADVANCES IN MOLECULAR BIOLOGY 
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Plasma membrane: 

– –

Unit 2: 
Membrane dynamics

Unit 3: 
Structural framework of eukaryotic cell: 

–

No. of Hours / Week Credits 
4 4 
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Unit 4: 
Cell cycle regulation
genes, cyclins (D, E, A, and B), cdk’s role, phase transition regulation (G1

cdk’s & MCM proteins, the role of microtubule

Recommended Textbooks and References 
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SEMESTER TWO 
 
 

DSE 01b - IMMUNOLOGY AND VACCINE DEVELOPMENT 
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Introduction

–

–

–

Unit 2: 
Immunological techniques

–

TNFα β

No. of Hours / Week Credits 
4 4 



36

33 

Unit 3: 
Introduction to vaccinology

Unit 4: 
Live antigen delivery system: 

Recommended Textbooks and References 
 

1. 

2. 

3. 

4. 
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SEMESTER TWO 
 
 

DSE 02a - TISSUE ENGINEERING & REGENERATIVE MEDICINE 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Tissue Engineering: 

–
–

–

Unit 2: 
Tissue architecture

–

Unit 3: 
Biomaterials

Unit 4: 
Stem cells: 

–

31 

No. of Hours / Week Credits 
4 4 
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35 

 
 

In-vitro 

–

Recommended Textbooks and References 
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SEMESTER TWO 
 
 
 

DSE 2b – IPR, BIOETHICS & BIOSAFETY 
Course Objectives: 

Course Outcomes: 

Unit 1: 
Introduction to Intellectual Property: 
– –

Unit 2: 
Intellectual Property Rights (IPRs

Unit 3: 
Bioethics –

–
– IP’s

–

Unit 4: 
Biosafety

–

No. of Hours / Week Credits 
4 4 
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Recommended Textbooks and References 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
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SEMESTER TWO  
 
 

SEC 02 – CELL AND TISSUE CULTURE TECHNIQUES 
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Types of Plant Cultures: 

Unit 2: 
Applications of Plant Tissue Culture: 

Unit 3: 
Study of laboratory equipment’s: 

in plants, Study of β –

Unit 4: 
Introduction to Animal cell culture: 

No. of Hours / Week Credits 
2 2 
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Recommended Textbooks and References 
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SEMESTER TWO 
 
 

PRACTICALS 03 - Immunology & Developmental Biology 
List of Experiments 

1. 
2. 
3. 
4. 

5. 
6. 
7. 

8. 
9. 

10. 
11. 
12. 
13. Ouchterlony’s
14. 
15. 

PRACTICALS 04 - Cell and Tissue culture Techniques & IPR, Biosafety 

List of Experiments 
 
 
 
 
 

 
 
 
 
 
 –

–
 
 
 
 

No. of Hours / Week Credits 
4 2 

No. of Hours / Week Credits 
4 2 
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Semester Three
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42 

 
 

SEMESTER THREE 
 
 
 

DSC 07 - CANCER AND STEM CELL BIOLOGY 
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Cancer Biology

Unit 2: 
Hallmarks of cancer

Unit 3: 
Animal models of cancer: 

No. of Hours / Week Credits 
4 4 
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43 

Unit 4: 
Stem Cells: –

Recommended Textbooks and References 

1. –

2. –

3. 

4. 

5. 

6. 

7. 

8. 
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SEMESTER THREE 
 
 

DSC 08 – MEDICAL GENETICS AND RARE DISEASES 
Course Objectives: 

Course Outcomes: 

Unit 1: 
Molecular Medicine: 

– –
–

Unit 2: 
Molecular basis of genetics: 

Unit 3: 
Bioimaging and cell analysis: 

in situ
. 

 
Unit 4: 
Genomic and Epigenomic Medicine: 

immunoprecipitation (ChIP), assessing a cancer drug’s effect on the

No. of Hours / Week Credits 
4 4 
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45 

in situ

Recommended Textbooks and References 

1. 

2. 

3. 

4. 

5. 

6. et. al

7. 

8. 

9. 

10. 
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SEMESTER THREE 
 
 
 

DSC 09 – CONCEPTS OF RADIOBIOLOGY  
Course Objectives: 

Course Outcomes: 

Unit 1: 
Introduction to Radiation Biology –

Unit 2: 
Radiation lesions: 

Unit 3: 
Cellular hyper-radio sensitivity: 

No. of Hours / Week Credits 
4 4 



5247 

Unit 4: 
Epidemiological studies: 

Recommended Textbooks and References 
 

1. 

2. 

3. 

4. 
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SEMESTER THREE 
 
 

DSE 03a - SEQUENCE ANALYSIS & PHARMACOGENOMICS 
 

Course Objectives: 

Course Outcomes: 

Unit 1: 
Biological Literature Information access

Unit 2: 
Data-alignment and applications

Unit 3: 
Nucleic acid sequence analysis

–

No. of Hours / Week Credits 
4 4 



5449 

Unit 4: 
Multiple Sequence alignment and applications: 

– –

Recommended Textbooks and References 
 

 et al
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SEMESTER THREE 
 
 

DSE 03b – APPLICATIONS OF GENOMICS AND PROTEOMICS 
Course Objectives: 

Course Outcomes: 

Unit 1: 
Genomics: 

–

Unit 2: 
Phylogenetic Analysis

Software’s:

No. of Hours / Week Credits 
4 4 
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Unit 3: 
Protein sequence analysis: using software’s: Emboss, Data mining proteomes, Motif

Unit 4: 
Docking methods: 

Recommended Textbooks and References 

1. 

2. 

3. –

4. 
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SEMESTER THREE 
 
 

SEC 03 – RESEARCH DESIGN AND METHODOLOGY 
 

Course Objectives: 

Course Outcomes: 

error, ‘t

Unit 1: 
Research Formulation and Design –

–

Unit 2: 
Research design

No. of Hours / Week Credits 
2 2 
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Unit 3: 
Introduction, overview and research: 

Unit 4: 
Meaning of Interpretation: 

Recommended Textbooks and References 
 

 

 

 

 

 

 

 

 

 D’Angelo.
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SEMESTER THREE 
 
 

PRACTICALS 05 - Applications of Genomics & Proteomics 

List of Experiments 

 
 
 
 
 
 
 
 
 
 
 
 
 

No. of Hours / Week Credits 
4 2 

PRACTICALS 06 - Advanced Molecular Techniques 

List of Experiments 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No. of Hours / Week Credits 
4 2 
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Semester Four
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56 

 
  

SEMESTER FOUR 
 
 
 

 
DISSERTATION 

 
 

Course Type Marks Credits L T  P C 

Project 300    12 
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Question Paper Pattern
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MODEL QUESTION PAPER QP CODE: 

JSS Academy of Higher Education & Research, Mysuru 

First Semester M.Sc., (Program) (RS-1) Examination - Year 
Subject: 

Note: Draw neat, labeled diagrams wherever necessary. 
Your answers should be specific to the questions asked. 

Time: 03 Hours Max Marks: 70 
 

I. LONG ESSAYS (Answer any TWO of the following) 2x15=30 Marks 

II. SHORT ESSAYS (Answer any FIVE of the following) 5x6=30 Marks 

  

  

  

  

  

  

III. SHORT ANSWERS (Answer all the following) 5x2=10 Marks 
  

  

  

  

  

 *****  
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MODEL QUESTION PAPER QP CODE: 
JSS Academy of Higher Education & Research, Mysuru 

First Semester M.Sc., (Program) (RS-1) Examination - Year 
Subject: 

Note: Draw neat, labeled diagrams wherever necessary. 
Your answers should be specific to the questions asked. 

Time: 02 Hours Max Marks: 50 
 

I LONG ESSAYS (Answer any TWO of the following) 2x10=20 Marks 

II SHORT ESSAYS (Answer any FIVE of the following) 5x4=20 Marks 

  

  

  

  

  

  

III SHORT ANSWERS (Answer all the following) 5x2=10 Marks 

  

  

  

  

 *****  


