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Session: 2024-25  

Part A – Introduction 

Name of Programme  M. Sc. Biochemistry 

Semester Semester- III 

Name of the Course Immunology2 

Course Code M24-BCH-301 

Course Type CC-9 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner 

will be able to: 

CLO1: Compare and contrast the different types of immunity 

and their correlation for effective immune response, overview of 

immune system (including its cells and organs). Design and 

model of different types of immunoglobulins and antigens. 

CLO 2: Conceptualize the molecular basis of antigen antibody 

interactions, immune cell interactions, recognition molecules 

and immunomodulatory molecules. 

CLO 3: Understand the genetic basis of diversity of immune 

response and also knowledge of immunization. 

CLO 4: Gain knowledge of immune response against 

infectious agents and tumors, adverse effects of immune 

response including autoimmune disorders, hypersensitivity and 

immunodeficiency disorders. 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. 
The compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. 
The examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Introduction to immune system: Innate and acquired immunity, self vs non-self-

discrimination, structure and functions of primary and secondary lymphoid organs.  

Cells involved in immune responses: Phagocytic cells and their killing 

mechanisms; T and B lymphocytes. Nature of antigen and antibody: Antigens vs 

immunogen, haptens, structure and functions of immunoglobulins; isotypic, 

allotypic and idiotypic variations. 

15 

II  Major Histocompatibility Complex (MHC) genes and products: polymorphism 

of MHC genes, role of MHC antigens in immune responses, MHC antigens in 

transplantation. 

Humoral and cell mediated immune responses: Kinetics of primary and 

secondary immune responses, complement activation and its biological 

consequences, antigen processing and presentation, cytokines and co-stimulatory 

molecules- role in immune responses, Immune cell interactions. 

15 

III Generation of diversity in immune system: Clonal selection theory- concept of 

antigen specific receptor, organization and expression of immunoglobulin genes- 

generation of antibody diversity, Organization and expression of T-cell receptor 

15 
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genes- generation of T cell receptor diversity, Immunization: Active & passive 

immunization. 
IV Tolerance vs activation of immune system: Immune tolerance, 

immunosuppression, hypersensitivity (Types I, II, III and IV).  

Immune responses in diseases: Immune responses to infectious diseases- viral, 

bacterial and protozoal, cancer and immune system, immunodeficiency disorders 

and autoimmunity. 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 
1. Immunology, 13th ed. by Roitt et al., Mosby Publications. 

2. Cellular and Molecular Immunology, 10thed. by Abbas and Litchman, Saunders Publication.    

3. Kuby Immunology, 7th ed. by R.A. Goldsby et al, W.H. Freeman & Co. 

4. Immunology: an introduction, 4th Edition by Ian R Tizard, Saunders College Publishing. 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M. Sc. Biochemistry 
Semester Semester – III 

Name of the Course Genetic and Protein Engineering 

Course Code M24-BCH-302 

Course Type CC-10 

Level of the course 400-499  

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Understand the basic of genetic engineering and 

steps involved in a gene cloning experiment. 

CLO 2: Know the various methods of gene transfer into 

E. coli, yeast, plant cells and animal cells and also know 

how to construct a genomic/cDNA library 

CLO 3: Gain knowledge of recombinant protein 

production in bacteria and eukaryotic cells. 

CLO 4: Learn the relationships between protein sequence,  

structure and functions of proteins and role of site directed 

mutagenesis in engineering proteins for industrial purpose 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact Hours 

I Gene cloning strategies: Isolation and purification of nucleic acid and its 

quantification and analysis; Molecular tools and their applications; Restriction 

endonucleases; DNA modification enzymes; Site directed mutagenesis; 

Cloning vectors; Ligation of DNA fragments: Linkers, adapters and 

homopolymeric tailing; Construction of genomic library: mRNA enrichment; 

Reverse transcription; Synthesis of cDNA and library construction, 

Oligonucleotide synthesis, purification, and its application in screening of 

libraries, Genome editing; CRISPR-Cas9 

15 

II  Expression vectors: Choice of expression system; Expression in bacterial, 

yeast, insect and mammalian cells; Baculovirus expression systems; Expression 

of heterologous genes; Factors affecting the expression of cloned genes; Codon 

bias; Vector engineering and codon optimization; Ti-plasmid 

Transgenic and gene knockout technologies: Transgenic methodology; 

Transgenic animals and plants; Targeted gene replacement; chromosome 

engineering 

15 

III Studying gene expression and function: Studying the transcript of a cloned 

gene; Identifying protein binding sites on a DNA molecule, identifying control 

sequences by deletion analysis, Identifying and studying the translation product 

of a cloned gene by HRT & HART, Studying protein-protein interactions 

(Phage display and the yeast two hybrid systems) 

15 
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Production of proteins from cloned genes: Expression in E. coli (Vectors for 

expression of foreign genes in E. coli, promoters used in expression vectors, 

general problems with the production of recombinant protein in E. coli); 

Production of recombinant protein by eukaryotic cells (Recombinant protein 

production in yeast, insect cells and mammalian cells, Pharming- recombinant 

protein production from live animals and plants), Recombinant protein 

purification using His-tag, Importance of gene cloning in medicine for the 

production of recombinant pharmaceuticals. 
IV Protein engineering:  

Directed mutagenesis procedures: Oligonucleotide-directed mutagenesis with 

M13 DNA, Oligonucleotide-directed mutagenesis with plasmid DNA, PCR-

amplified Oligonucleotide-directed mutagenesis, Error-prone PCR, random 

mutagenesis with degenerate oligonucleotide primers, random 

insertion/deletion mutagenesis, DNA shuffling, mutant proteins with unusual 

amino acids 

Protein Engineering: Adding disulfide bonds, changing asparagine to other 

amino acids, reducing the number of free sulfhydryl residues, increasing 

enzymatic activity, modifying metal cofactor requirements, decreasing protease 

sensitivity, modifying protein specificity, increasing enzyme stability and 

specificity, altering multiple properties 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS:  
1. Gene Cloning and DNA Analysis - An Introduction, 8th edition, by T. A. Brown (2018), Blackwell 

Publishing. 

2. Molecular Biotechnology - Principles & applications of Recombinant DNA, 4th ed., Bernard R. 

Glick, Cheryl L. Patten (2018), ASM Press. 

3. Principles of Gene Manipulation, 7th ed., Sandy B. Primrose, Richard Twyman (2006), Blackwell 

Scientific Publication. 

4. Analysis of Genes and Genomes, 9th ed. (2015) by Richard J Reece, John Wiley & Sons, Ltd. 

5. Beier F.K, Crespi R.S and Straus T. Biotechnology and Patent protection, Oxford and IBH 

Publishing Co. New Delhi. 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M. Sc. Biochemistry 

Semester 
 

Semester- III 

Name of the Course Human Physiology 

Course Code M24-BCH-303 

Course Type DEC-1 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner 

will be able to: 

CLO1: To understand the functions and regulation of 

digestive system including hormonal control. 

CLO 2: To understand the structure and functions of 

respiratory and excretory systems, gas exchange, acid-base 

homeostasis and their physiological significance. 

CLO 3: Learn the function of nervous system, role of different 

blood cells, mechanism of homeostasis and physiology. 

CLO 4: Learn the role of different hormones in physiology, 

regulation and mechanisms underlying vision and hearing. 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Gastrointestinal Physiology: Secretory functions of the alimentary 

tract: General principles of alimentary tract secretion; Basic mechanism 

of stimulation of alimentary tract glands; Basic mechanism of secretion 

by glandular cells; Lubricating and protective properties of mucus and 

importance of mucus in gastrointestinal tract, Composition, function and 

regulation of saliva, gastric, pancreatic, intestinal and bile secretions. 

Digestion and absorption of carbohydrates, lipids and proteins 

15 

II  Respiration: Components of respiratory system and their functions; 

transfer of blood gases- O2 and CO2, Bohr effect; role of chloride ions in 

oxygen transport, effect of 2,3-BPG on O2 affinity of Hb, Clinical 

importance of 2,3-BPG.  

Acid Base Balance: Role of blood buffers, respiratory and renal 

mechanism in the maintenance of blood pH 

Excretory System: Structure of nephron, formation of urine, tubular re-

absorption of glucose, water and electrolytes; tubular secretion, 

regulation of water and electrolyte balance, role of kidneys and 

hormones in their maintenance. 

15 

III General principles of nervous system: Neuron; types of synapses; role 

of Ca+2 in release of neurotransmitter from pre-synaptic membrane; 

15 
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function of receptor proteins and secondary messenger on the 

postsynaptic neuron; Characteristics of some important 

neurotransmitters (Dopamine, GABA, Glutamate, Acetylcholine, 

Serotonin, NO). Biochemistry of muscle contraction and Vision; 

Biochemical basis of obesity.  

Blood Cells and Blood Clotting: Blood components and their function; 

plasma proteins; blood coagulation.  
IV Hormones: Classification and mechanism of action. Physiological 

functions, regulation and abnormalities of growth hormones, ADH, 

oxytocin, thyroid hormones, mineralocorticoid, glucocorticoid, insulin, 

glucagon, parathyroid hormone, and male and female reproductive 

hormones 

Neurochemistry of vision and hearing 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 

1. Biochemistry, 2nd edition, Moran. Neil Patterson Publishing. 

2. Fundamentals of Biochemistry, 2nd edition, D Voet & G J Voet. John-Wiley & Sons. 

3. Biochemistry, 5th edition, JM Berg, L Stryer. W H Freeman & Co. N York. 

4. Lehninger’s Principles of Biochemistry, 4th edition, D L Nelson and M M Cox. (2005) W 

H 

Freeman & Co. New York. 

5. Textbook of Medical Physiology, 11th ed., A C Guyton & J E Hall. (2005) Elsevier. 
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                                                  Session: 2025-26 

Part A –  Introduction 

Name of Programme  M. Sc. Biochemistry 

Semester 
 

Semester- III 

Name of the Course Molecular Genetics 

Course Code M24-BCH-304 

Course Type DEC-1 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner 

will be able to: 

CLO1: Learn the basic principles of heredity, genetic 

variation and gene interaction and how genes influence the 

traits and contribute to biological functions 

CLO 2: Understand the types, causes and consequences of 

genetic mutations, abnormalities in chromosomes, structural 

changes and ploidy and their implications in health and disease 

CLO 3: Learn to understand the principles of gene linkage, 

recombination, chromosomal inheritance and application of 

pedigree analysis for studying human genetic traits and 

hereditary diseases 

CLO 4: Learn the genetic variations within the population, their 

evolution and mapping of genome to study genetic diversity, 

adaptation and inheritance patterns  

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. 
The compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. 
The examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Introduction to Genetics, Mendel’s laws of inheritance and its applications, 

monohybrid and dihybrid crosses, types of dominance, test cross and back 

cross  

Gene interactions: Concept of gene, allele (multiple and pseudo-), incomplete 

dominance, codominance, duplicate genes, complementary genes, 

supplementary genes, lethal genes, pleiotropic genes and multiple alleles, 

genomic imprinting, penetrance, expressivity and phenocopy; 

Extrachromosomal /cytoplasmic inheritance: Inheritance of mitochondrial and 

chloroplast genes, maternal inheritance 

15 

II  Abnormalities in genes and chromosomes: Mutations and its types, causes 

and detection of gene mutations, mutant types: Lethal, conditional, 

biochemical, loss of function, gain of function, germinal vs somatic mutants, 

insertional mutagenesis 

Chromosomal alterations: Structural: translocation, deletion, duplication, 

inversion and fragile sites 

Numerical: Ploidy (triploidy, trisomy and monosomy) and their genetic 

15 
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implications 
III Linkage and recombination 

Human karyotype: banding patterns and nomenclature of aberrant and 

banding karyotypes 

Chromosomal theory of inheritance: Sex determination and sex 

differentiation in animals, multiple sex chromosomes, sex linkage and its 

characteristics 

Human genetics and pedigree analysis: Disorders of autosomes (cystic 

fibrosis, galactosemia, albinism, phenylketonuria, Huntington’s disease and 

sickle cell disease), sex chromosomes (colour blindness, fragile X-disease and 

hemophilia), Non-dysjunction (Down syndrome, Turner syndrome and 

Klinefelter syndrome) 

15 

IV Population genetics: Definition and scope of population genetics, gene pool, 

gene frequency, Hardy-Weinberg-principle and its applications 

Evolutionary genetics: Speciation, allele and genetic variations, sources of 

variations, Molecular clock and relationship with evolutionary biology 

Genome mapping: Genetic maps (linkage maps, cytogenetic maps and its 

types with examples), Genetic markers and its types, protein based markers, 

Linkage mapping of DNA markers (AFLP and sequence tagged sites (STS), 

physical mapping of genomes 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 
1. Essential genes (2006), Benzamin Lewin, Pearson education international. 

2. Human Molecular Genetics (2004), 3rd ed., Tom Strachan and Andrew P Read, Garland Science. 

3. Molecular Biology of Gene (2008), 6th ed., Watson, Baker et al, Levine and Losick, Pearson 

education Inc. 

4. Principles of Genetics (2005), 8th ed., Gardener et al, John Wiley, New York. 

5. Essential Genetics: A Genomic Perspective (2002), 3rd ed., Hart and Jones, Jones and Bartlett. 

6. Genetics: Conceptual approach (2003), Benjamin A P, W H Freeman and Company, New York. 

7. Principles of Genetics (2006), 4th ed., Snustad and Simmons, Wiley 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M. Sc. Biochemistry 

Semester 
 

Semester- III 

Name of the Course Nutritional Biochemistry 

Course Code M24-BCH-305 

Course Type DEC-2 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner 

will be able to: 

CLO 1: Acquire detailed knowledge regarding biological 

basis of nutrition and how diet influences health. 

CLO 2: Focus on the health benefits of typical nutrients 

including macro and micro minerals and vitamins.  

CLO 3: Know the basic concepts of food toxicity and safety 

CLO 4: Help students understand the nutritive value of 

common Indian foods and nutritional disorders. 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Composition of human body, Energy content of foods, respiratory quotient of 

food stuffs, measurement of energy expenditure (direct and indirect 

calorimetry), BMR: measurement and significance of BMR, factors affecting 

BMR, Specific dynamic action (SDA)  

Carbohydrates: nutritional importance, sources of available carbohydrates, 

fibers in nutrition: beneficial effects, adverse effects and their sources, 

glycemic index, alternative sweetners 

Lipids: nutritional importance, major classes of dietary lipids, properties and 

composition of plasma lipoproteins, essential fatty acids and their physiological 

functions; 

Proteins: nutritional importance, nitrogen balance, assessment of nutritive 

value of proteins, concept of balanced diet. 

15 

II  Minerals: nutritional significance, dietary sources, deficiency symptoms and 

toxicity symptoms of major and trace minerals.  

Vitamins: dietary sources, physiological functions and specific deficiency 

diseases associated with fat and water soluble vitamins, hypervitaminosis of fat 

soluble vitamins 

15 

III Food toxicity and safety: Microbial contamination, Environmental 

contamination, Natural food toxins and Antinutrients: naturally occurring food 

borne toxicants, protease inhibitors, Hemagglutinin, hepatotoxins, allergens, 

oxalates, toxin from mushrooms, animal food stuffs and sea foods; Agricultural 

15 
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residues, Intentional food additives: types of food additives-attributes and 

related health concerns 

Phytochemicals: Classification and their physiological effects; 

Nutraceuticals: different types of Dietary supplements and typical ingredients 

of Functional foods 
IV Nutritive value of common Indian food: cereals and millets, sugar and starch 

foods, pulses and legumes, oil seeds and nuts, food of animal origin. 

Nutritional disorders: Lipoproteins and cardiovascular disease: ‘good’ and 

‘bad’ cholesterol, development of cardiovascular disease and risk factors for 

cardiovascular disease.  

Protein energy malnutrition: etiology, clinical features, metabolic disorders 

and management of Marasmus and Kwashiorkar diseases. Nutrition and 

Cancer: Associations between nutritional factors and common cancer sites; 

effect of different foods, beverages, physical parameters and other additional 

factors on cancer.  

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 
1. Biochemistry by U. Satyanarayana (2002). Books and allied (P) Ltd. 

2. Essentials of Human Nutrition by J. Mann and A.S. Truswell (2008) 3rd ed. Oxford University 

Press Inc., New York. 

3. Contemporary Nutrition by Wardlaw Smith (1996) 6th ed. Mc Graw Hill Inc., New York. 

4. Nutritional Biochemistry by S. Ramakrishnan and S. Venkat Rao (1995) T. R. Publications. 

5. Food Chemistry by Owen Fennema (1996) 3rd ed. CRC Press. 

6. Food Science Chemistry and Experimental Foods by M. Swaminathan (1990). The Bangalore 

Printing and Publishing Co. Ltd. 
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Session: 2024-25 

Part A – Introduction 

Name of Programme  M.Sc. Biochemistry 

Semester Semester – III 

Name of the Course Developmental and Cancer Biology 

Course Code M24-BCH-306 

Course Type DEC-2 

Level of the course 400-499  

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Learn about gene expression and its regulation at 

different levels. 

CLO 2: Learn about jumping genes and interactions of 

molecules with nucleic acids. 

CLO 3: Explain how molecular defects can lead to 

development of cancer.  
CLO 4: Know about development of Drosophila and 

concepts of genomics. 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Regulation of Gene Expression: Different levels of regulating gene 

expression in prokaryotes and eukaryotes, operon concept, Regulation of 

expression of lac, galactose, araBAD, trp operons and lambda phages, 

regulation of ribosome synthesis, motifs involved in DNA-protein, protein-

protein interactions, different regulatory sequences in eukaryotes, Molecular 

basis of regulation of gene expression at transcription level i.e. repression by 

nucleosomes,  DNA sensitivity and hypersensitivity, Modification of histones; 

post-transcriptional level- Regulation of RNA splicing, RNA transport, RNA 

stability, translational, post -translational, and protein degradation level. 

15 

II  Transposable genetic elements: Non-replicative and replicative transposition, 

transposable genetic elements in bacteria, yeast, maize, drosophila and 

significance of transposable elements. 

Interaction of nucleic acids with small molecules: Reactions of nucleic acids 

with non-carbon electrophiles, nitrogen electrophiles, carbon electrophiles, 

anticancer drugs, photochemical modifications of nucleic acids, effects of 

ionizing radiations on nucleic acids. 

15 

III Molecular biology of cancer: Hallmarks of cancer: Benign and malignant 

tumors, types of cancers, cancer causing agents- radiations, chemical 

compounds, DNA and RNA viruses, mechanism of carcinogenesis, important 

15 
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characteristics of cancerous cells, proto-oncogenes and oncogenes, oncogenes 

and tumor suppressor genes, gain of function mutations of proto-oncogenes-

growth factors, growth factor receptors, intracellular signal transducers, nuclear 

transcription factors, cell cycle control proteins, apoptotic proteins, DNA repair 

proteins into oncogenes;  Rb and  P53 as tumor suppressor genes, telomerase 

expression and immortalization of cells. 

Angiogenesis in cancer 

IV Developmental Biology: Basic concepts and principles; cell fate determination 

and differentiation; stem cells and their role in development and cancer 

Epigenetics in development and cancer: DNA methylation, histone 

modifications and chromatin modelling, Role of non-coding RNAs in 

development and cancer - miRNA, lncRNAs, circRNAs 

Major signaling pathways in development and their dysregulation in cancer, 

Drosophila development and its regulation: Various stages of oogenesis, 

blastulation, gastrulation to form three cell layers, morphogen gradient, details of 

three classes of pattern control genes like egg-polarity genes, segmentation 

genes, homeotic selector genes and imaginal discs. 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS:  
1. Principles of Gene Manipulation, R.W. Old, S B Primose & R Twyman, 7th edition. 

2. Principles of Genetics, Snustadet. al., 8th edition. 

3. Molecular Cell Biology, Lodish et al, 9th edition. 

4. Molecular Biology of the Gene, Watson et al, 7th Edition. 

5. Nucleic acids in Chemistry and Biology, G M Blackburn & M.J. Gait, 3rd edition. 
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Session: 2024-25  

Part A –  Introduction 

Name of the Programme M.Sc. Biochemistry 

Semester Semester – III 

Name of the Course PC-5  

Course Code M24-BCH-307 

Course Type  PC-5 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Learn about the antigen- antibody reactions. 

CLO 2: Quantify the clinically important ions and ESR which are 

used as diagnostic tests for various diseases 

CLO 3: Learn about the linkage dis-equilibrium and Hardy 

Weinberg equilibrium 

CLO4: Understand the basic principles of immunology and genetics 

Credits  Theory Practical Total 

0 4 4 

Teaching Hours per week 0 8 8 

Internal Assessment Marks 0 30 30 
End Term Exam Marks 0 70 70 
Max. Marks 0 100 100 
Examination Time 0 4 hours 

Part B- Contents of the Course 

Practicals Contact 
Hours 

 1. Antigen-antibody reactions 

2. Purification of IgG from serum 

3. ELISA 

4. Immunoprecipitation 

5. Immunoblotting 

6. Immunodiffusion 

7. Determination of ESR by Westergen method 

8. Determination of chloride in the given serum sample 

9. Determination of phosphorus in the given serum sample 

10. To understand the linkage dis-equilibrium between genes  

11. To understand the Hardy Weinberg equilibrium in a population 
 

*As per feasibility of practical(s), teacher concerned may conduct additional practical(s) in 

addition to the present list, which will also be the part of syllabus for evaluation. 

120 

Suggested Evaluation Methods 
Internal Assessment: 30 End Term Examination: 70 

 Practicum 30  Practicum 70 

 Class Participation: 5 Lab record, Viva-Voce, write-up and 
execution of the practical  Seminar/Demonstration/Viva-voce/Lab records etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

       Recommended Books/e-resources/LMS:  
1. Introductory Practical Biochemistry by Sawhney, S.K. and Singh, R. (2000), Narosa Publishing House, India 
2. Principles and Techniques of Practical Biochemistry, 6th edition by Keith Wilson and John Walker (2000), 

Cambridge University Press. 
3. Practical Manual of Biochemistry (2022) (For medical, Dental and Medical Lab. Technology Studies by 

Sadhna Sharma and Reema Sharma. MedhTech Science Press 
4. Principles of Genetics (2005), 8th ed., Gardener et al, John Wiley, New York. 

5. Essential Genetics: A Genomic Perspective (2002), 3rd ed., Hart and Jones, Jones and Bartlett. 
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6. Kuby Immunology, 4rd ed. by R.A. Goldsby et al, W.H. Freeman & Co. 

7. Immunology: an introduction, 4th Edition by Ian R Tizard, (1995), Saunders College Publishing. 

 

Session: 2024-25  

Part A –  Introduction 

Name of the Programme M.Sc. Biochemistry 

Semester Semester – III 

Name of the Course PC-6 

Course Code M24-BCH-308 

Course Type  PC-6 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Detect the adulterants in food  

CLO 2: Learn and practice the techniques like isolation of plasmid 

DNA, ligation of vector, colony PCR, RT-PCR   

CLO 3: Understand the basics of gene expression  

CLO 4: Learn His-tag expression systems as they are extensively 

used in Protein Engineering 

Credits  Theory Practical Total 

0 4 4 

Teaching Hours per week 0 8 8 

Internal Assessment Marks 0 30 30 
End Term Exam Marks 0 70 70 
Max. Marks 0 100 100 
Examination Time 0 4 hours 

Part B- Contents of the Course 

Practicals Contact 
Hours 

 1. Estimation of lactose from milk 

2. Biochemical testing of food additives 

3. Isolation of Plasmid DNA 

4. Digestion of vector using restriction enzymes 

5. Ligation of vector and insert 

6. Screening of recombinant colonies using Colony PCR. 

7. To demonstrate cDNA synthesis and Transcript expression by RT-PCR 

8. Construction of restriction map of plasmid DNA 

9. Gene Expression in E. coli  

10. Purification of protein using His-Tag 

 
*As per feasibility of practical(s), teacher concerned may conduct additional practical(s) in 

addition to the present list, which will also be the part of syllabus for evaluation. 

120 

Suggested Evaluation Methods 
Internal Assessment: 30 End Term Examination: 70 

 Practicum 30  Practicum 70 

 Class Participation: 5 Lab record, Viva-Voce, write-up and 
execution of the practical  Seminar/Demonstration/Viva-voce/Lab records etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

       Recommended Books/e-resources/LMS:  
1. Introductory Practical Biochemistry by Sawhney, S.K. and Singh, R. (2000), Narosa Publishing House, India 

2. Principles and Techniques of Practical Biochemistry, 6th edition by Keith Wilson and John Walker (2000), 

Cambridge University Press. 

3. Biophysical Chemistry: Principles and Techniques, 2nd edition by A Upadhyay, K Upadhyay and N Nath 

(1998), Himalaya Publishing House, Delhi. 

4. Modern Experimental Biochemistry, 3rd edition by Boyer, R. (2002), Pearson India 
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5. Principles of Gene Manipulation, R.W. Old, S B Primose & R Twyman, 7th edition. 
6. Molecular Biotechnology - Principles & applications of Recombinant DNA, 4th ed., Bernard R. 

Glick, Cheryl L. Patten (2018), ASM Press. 

  

https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3ABernard+R.+Glick
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3ABernard+R.+Glick
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3ACheryl+L.+Patten
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M. Sc. Biochemistry 

Semester 
 

Semester- III 

Name of the Course Food Biochemistry 

Course Code M24-OEC-302 

Course Type OEC 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner 

will be able to: 

CLO 1: Acquire basic knowledge regarding biological basis 

of nutrition and how diet influences health. 

CLO 2: Focus on the health benefits of typical nutrients 

including macro and micro minerals and vitamins.  

CLO 3: Know the basic concepts of food toxicity and safety 

and various applications of major enzymes in food industry 

CLO 4: Understand the relationship between nutrition and 

cardiovascular diseases and cancer 

Credits  Theory Practical Total 

2 0 2 

Teaching Hours per week 2 0 2 

Internal Assessment Marks 15 0 15 
End Term Exam Marks 35 0 35 
Max. Marks 50 0 50 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Classes and sources of nutrients (overview), energy value of foods, Basal 

metabolic rate, specific dynamic action, nutritional importance of 

carbohydrates, Glycemic index, fibers in nutrition, nutritional importance 

of lipids, essential fatty acids, nutritional importance of proteins, nitrogen 

balance, mutual supplementation of proteins, concept of balanced diet 

8 

II  Vitamins: major functions, dietary sources, deficiency symptoms of fat soluble 

and water soluble vitamins, hypervitaminosis of fat soluble vitamins 

Minerals: major functions, dietary sources, deficiency symptoms and toxicity 

symptoms of major and trace minerals 

7 

III Food toxicity and safety: Microbial contamination, environmental 

contamination, natural food toxins and antinutrients, agricultural residues, 

intentional food additives 

Food borne infections and intoxications 

8 

IV Nutritional disorders: Lipoproteins and cardiovascular disease: ‘good’ and 

‘bad’ cholesterol, risk factors for cardiovascular disease. 

Nutrition and Cancer: Associations between nutritional factors and common 

cancer sites; effect of different foods, beverages, physical parameters and other 

additional factors on cancer. 

7 

Total Contact Hours 30 
Suggested Evaluation Methods 

Internal Assessment: 15 End Term Examination: 35 
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 Theory 15  Theory: 35 

 Class Participation:  4 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 4 

 Mid-Term Exam: 7 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 
1. Biochemistry by U. Satyanarayana (2017). Books and allied (P) Ltd. 

2. Essentials of Human Nutrition by J. Mann and A.S. Truswell (2015) 5th ed. Oxford University 

Press Inc., New York. 

3. Contemporary Nutrition by Wardlaw Smith (2016) 9th ed. McGraw Hill Inc., New York. 

4. Nutritional Biochemistry by S. Ramakrishnan and S. Venkat Rao (1995) T. R. Publications. 

5. Food Chemistry by Owen Fennema (2017) 5thed. CRC Press. 

6. Food Science Chemistry and Experimental Foods by M. Swaminathan (1990). The Bangalore 

Printing and Publishing Co. Ltd. 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M. Sc. Biochemistry 

Semester 
 

Semester- IV 

Name of the Course Omics in Biology 

Course Code M24-BCH-401 

Course Type CC-11 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner 

will be able to: 

CLO1: Understand the structure, function and evolution of 

genomes, technologies and applications of genomic research 

in different fields like medicine, biotechnology and 

evolutionary studies. 

CLO 2: Understand the study of RNA transcripts, their regulation, 

patterns of expression and functional significance in various 

biological processes. 

CLO 3: Proteomics will help in understanding the structure, 

function and interactions of proteins in biological system and also 

techniques for analysis of proteins and their applications in 

research 

CLO 4: Learn the comprehensive analysis of metabolites, role in 

cellular processes and application in disease research and 

biomarker selection. 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Introduction to Omics: Overview of omics: Definition and scope of 

genomics, transcriptomics, proteomics, metabolomics 

Genomics: Structural genomics-construction of cytological maps based on 

banding pattern, physical maps based upon contigs, sequence-tagged sites 

(STSs), expressed-sequence tags (ESTs), genetic maps based upon RFLP, 

microsatellites, variable number tandem repeats, Map position- based 

cloning of genes, The human genome project, Annotation of genome, 

functional genomics, DNA microarray, serial analysis of gene expression 

(SAGE), comparative genomics- prokaryotic, chloroplast, mitochondria and 

eukaryotic genomes, evolutionary insights 

Application of genomics in genome wide association studies (GWAS) and 

personalized medicine. 

15 

II  Transcriptomics: Transcriptome analysis, search of transcription factor 

binding site, RNA sequencing techniques, Analysis of data, Mapping, 

quantification and differential expression analysis, Transcriptomics of a 

15 
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single cell, Microarrays, characterization and analysis of small RNA like 

microRNAs and phasiRNAs, Analysis of long non-coding RNAs, Target 

production and functional production for small RNAs, Applications of 

transcriptomics in understanding gene expression and regulatory networks 
III Proteomics: Overview and tools, Two-dimensional PAGE, Protein spot 

detection, Mass spectrometry: matrix assisted laser desorption ionization 

MS, Electrospray ionization MS, and tandem MS for protein identification 

Quantitative proteomics and multiplexing, Identification and quantification 

of proteins, post-translational modifications, Identification of protein-

protein interactions, Protein complexes, X-ray crystallography, 

Transmembrane domains, Functional proteomics, Applications of 

proteomics in biomarker discovery and drug development  

15 

IV Metabolomics: Fundamental concepts of metabolomics, metabolite 

profiling and flux analysis, techniques of metabolomics, mass spectroscopy, 

NMR spectroscopy, data analysis and interpretation, applications of 

metabolomics 

Degradomics: Basic concepts of degradomics, approaches to identify 

protease and protease-substrate repertoires 

Integrative omics: Integrating genomics, transcriptomics, proteomics, 

metabolomics and degradomics 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 
1. Molecular Biology of Gene (2008), 6th ed., Watson, Baker et al, Levine and Losick, Pearson education 

Inc. 

2. Genome 4 (2018), 4th ed. T.A. Brown, Taylor and Francis Group  
3. Proteomics in Practice: A Laboratory Manual of Proteome Analysis by Reiner Westermeier and Tom 

Naven 
4. Metabolomics: From Fundamentals to Clinical Applications by Ute Roessner 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M.Sc. Biochemistry  

Semester Semester – IV 

Name of the Course Biotechniques and Bioinformatics 

Course Code M24-BCH-402 

Course Type CC-12 

Level of the course 400-499  

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Understand the basic statistical techniques and 

various techniques of molecular biology and relate modern 

DNA technology for disease diagnosis and therapy. 
CLO 2: Know the antigen antibody interactions, experimental 

methods of monoclonal antibody synthesis and types of 

vaccines. 
CLO 3: Understand the fundamentals of bioinformatics. 

CLO 4: Know how to use biological databases, retrieve 

information and link the wet and dry lab knowledge for better 

understanding of biological phenomenon. To learn about 

Genome data-high throughput sequencing (NGS Platform). 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Statistical techniques: Arithmetic mean, median, mode: measures of 

variation: standard deviation, variance, coefficient of variation; properties; 

correlation: types and methods; simple, multiple, linear and non-linear 

correlation, spearman’s correlation, rank correlation; regression: linear and 

curvilinear regression (for X and Y only), regression lines by least square 

method, regression equations of X on Y and Y on X only; sample size; 

power of study 

Molecular biology techniques: DNA sequence analysis methods: Sanger 

dideoxy method, Maxam Gilbert chemical method and Fluorescence 

method; Polymerase chain reaction: principles, process, design and 

optimization; different types of PCR: allele specific, nested, multiplex and   

real-time PCR; ligase chain reaction; SNP and application in molecular 

diagnostics; DNA fingerprinting: applications and prospects; restriction 

fragment length polymorphism (RFLP) and its uses. 

15 

II  Immunotechniques: Preparation of antigens and antibodies, purifications 

of antibodies, preparation and uses of various types of vaccines - role of 

vaccines in prevention of diseases, Immunoprecipitation, agglutination, 

15 
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RIA, ELISA, ELISPOT, Immunofluorescence, Immunoblotting, 

Immunohistochemistry, flow cytometry and data analysis, FACS analysis, 

hybridoma technology for monoclonal antibody production- principle, 

techniques, application, catalytic antibodies, antibody immunotherapy’, 

antibody engineering-designing chimeric and humanised antibodies. 
III Fundamentals of Bioinformatics: Definition, scope, and applications of 

bioinformatics, Concept of databases; Biological databases: Nucleotide 

(GenBank, EMBL, DDBJ) and Protein databases (Unit Prot, PDB), 

Sequence-based database retrieval tools: BLAST, FASTA, ENTREZ and 

SRS. Different version of BLAST and FASTA 

Applications of Bioinformatics: Pairwise and multiple sequence alignment 

of DNA and RNA, Cluster W, Phylogenetic analysis (Neighbour- Joining, 

Maximum Likelihood, Phylogenetic trees and various types of trees. 

15 

IV Gene and Genome Characterization: Computational approaches for 

gene identification for finding open reading frame (ORFs) 

Genome high-throughput sequencing (NGS): Genome sequencing and 

assembly, mapping of reads. Annotation with functional features, 

identification of origin of replication, tRNA, rRNA and protein-coding 

genes. Identification and annotation of COGs (lusters of Orthologous 

Groups) 

Protein structure prediction: Protein secondary structure prediction, 

homology modelling (principle and procedure) and structure analysis, 

Protein-ligand interactions and docking studies 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 

1. Kuby Immunology, 10th Edition 

2. Principles and Techniques of Practical Biochemistry, 8th edition by Keith Wilson and John Walker. 

3. Physical Biochemistry, 2nd edition, by D Friefelder. 

4. Statistical Methods by S P Gupta 46th ed. (2017), Sultan Chand and Sons. New Delhi 

5. Fundamentals of Mathematical Statistics, S C Gupta and V K Kapoor (2014), Sultan Chand and 

Sons. 

6. Essential Bioinformatics, JinXiong (2007), Cambridge University Press. 

7. Introduction to Bioinformatics, 5th ed., Arthur M. Lesk (2019) Oxford University Press. 

8. Fundamental Concepts of Bioinformatics (2003), Dan E. Krane, Michael L Raymer.  
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M.Sc. Biochemistry 

Semester Semester- IV 

Name of the Course Industrial Biochemistry 

Course Code M24-BCH-403 

Course Type DEC-3 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Understand the principles of enzyme function, production 

and their industrial and biomedical use in different biochemical and 

biotechnological processes. 

CLO 2: Understand the use of microbes in industrial processes, 

genetic engineering of microbial strain for improving productivity, 

and also plant cell, tissue and organ culture for plant propagation, 

genetic improvement and biochemical applications 

CLO 3: Understand the processes and applications of microbial 

fermentation for producing bio-based goods, scaling up of biological 

processes for industrial applications, bioreactor operations and 

downstream processing 

CLO 4: Understand the production of biopolymers and bioplastics, 

biochemical processes in food system and commercial consideration 

in industries 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact Hours 

I Enzyme Technology: Applications of enzymes in different industries. Enzyme 

engineering for improved industrial applications. Approaches for identification 

and screening of novel enzymes for industrial applications (by employing 

homology-based and structure-guided strategies, advanced screening 

techniques, and targeted mutagenesis). Large-scale production and formulation 

of enzymes. 

15 

II  Microbial Technology 
Immobilization of enzymes: Techniques of immobilization and applications of 

immobilized enzymes. Screening and isolation of industrially important 

microorganisms. Aerobic and anaerobic microbial fermentation. Improvement 

of microbial strains and genetic engineering for enhanced productivity. 

Plant Tissue Culture: General principles, techniques, and applications of plant 

and animal tissue culture. Micropropagation, protoplast fusion, and use of 

plant tissue culture in the production of useful tree products and transgenics. 

Transformation using eggs, production of various compounds using animal cell 

culture. 

15 

III Fermentation Technology: Principles of fermentation. Types of fermenters: 

Batch, fed-batch, and continuous. Downstream processing for product recovery 

15 
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and purification. Large-scale production of antibiotics, organic acids, and 

vitamins. Economics of fermentation and scale-up challenges. 

Bioprocess Engineering: Designs and operation of bioreactors. Solid-state 

fermentation vs. Submerged fermentation 
IV Biopolymer and Bioplastic production, Food Biochemistry: Factors causing 

food spoilage during food ripening. Fruit and vegetable maturation and their 

control. Post-slaughter changes in meat and their control. Control of 

microorganisms in food using different methods: High and low-temperature 

dehydration, Freezing, Freeze-drying, Irradiation, Use of preservatives 

Industrial Biochemistry and Business Aspects: Intellectual Property Rights 

(IPR) and its types (Patents, Trademark, Copyright, and related rights). 

Patentable and non-patentable IPR. 

Introduction to ethics and bioethics. Startups and entrepreneurship in industrial 

biochemistry. 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 

1. Fermentation Technology (2nd ed.) Standury (Pergman Press) 
2. Biotechnolgy: Textbook of Industrial microbiology 2nd ed. by Creuger and Creuger (2000) 

3. Principles of Gene Manipulation: An introduction to Genetic Engineering (5th) R.V. Old and S.B. 

Primrose (Blackwell Scientific Publications) 

4. Principles of Biotechnology (1985) Alen Weisman (Surrey University Press) 

5. Industrial Enzymology 2nd edition by Godfrey and West (1996) (Nature Publishing Group) 

6. Concepts in Biotechnology (1996) by D. Balasubramaniam, K. Djarmalingam, J. Green and K. Jayaraman 

(University Press) 

7. Enzyme Technology by M.F. Chaplin and D.C. Bucks (1990) (Cambridge University Press) 

8. Enzymes in Industry: Production and applications, Edited by Wolfgang Aehle, (2007) 3rd Completely 

Revised Edition (Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim) 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M.Sc. Biochemistry 

Semester Semester- IV 

Name of the Course Clinical Biochemistry 

Course Code M24-BCH-404 

Course Type DEC-3 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Know the principles and practice of quality control, 

handling of biological fluids and their significance in maintaining 

good health; understand clinical significance of plasma proteins 

and blood disorders. 

CLO 2: Explain the role of enzymes and other biochemical 

markers in clinical diagnostics and organ function tests; use the 

knowledge of metabolism of xenobiotics in various 

interdisciplinary courses.  

CLO 3: Learn the etiology of disorders associated with 

carbohydrates, amino acids, lipids, nucleic acids, vitamins & 

minerals metabolism.  

CLO 4: Understand and explain disorders associated with various 

hormones, disorders of acid-base and electrolytes balance in the 

body and neuropsychiatric disorders.   

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact Hours 

I Clinical biochemistry and quality assurance: biological samples (blood, 

urine and cerebrospinal fluid): chemical composition, collection, processing, 

stability and storage; serum separation; quality assurance; accuracy and 

precision; factors influencing the accuracy of results.  

Blood and its disorders:  functions of plasma proteins (albumin and 

globulins); Disorders of hemoglobin: thalassemia, anemia (different types), 

porphyrias, thrombosis 

15 

II  Disorders of Carbohydrate Metabolism: Glycohemoglobins, Diabetes 

mellitus, various types of glucose tolerance tests, diabetic ketoacidosis, 

hypoglycemia, glycogen storage diseases, galactosemia 

Disorders of lipid metabolism: Refsum’s disease, fatty liver and lipotrophic 

factors, hypo- and hyperlipoproteinemia, Atherosclerosis: pathogenesis and 

risk factors, Tay-Sachs disease (Gangliosidosis), Gaucher’s disease, ketone 

bodies, Dyslipidosis and multiple sclerosis 

Disorders of nucleic acid metabolism: Gout, Lesch- Nyhan syndrome, 

hypouricemia and orotic aciduria 

15 

III Disorders of amino acid metabolism: Maple syrup urine disease, 

phenylketonuria, alkaptonuria, cystinuria, homocystinuria, tyrosinemia, 

15 
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albinism and aminoaciduria, disorders in urea biosynthesis  

Electrolyte and acid base balance: disorders of electrolytes 

(hypernatremia, hyponatremia, hypokalemia, hyperkalemia, 

hyperchloremia, hypochloremia); water and acid base balance (metabolic 

and respiratory acidosis, metabolic and respiratory alkalosis) 

Neuropsychiatric disorders: Alzheimer’s & Parkinson’s disease. 
IV Clinical enzymology: Enzymes as diagnostic tool, enzymes of clinical 

significance: acid phosphatase, alkaline phosphatase, creatine kinase, aldolase, 

LDH, AST, ALT, Lipase, amylase and 5’-nucleotidase, Isoenzymes of clinical 

significance 

Organ function tests: Liver function tests, kidney function tests, exocrine 

pancreas, GI tract function test, myocardial function 

Markers of clinical significance: Hormones (T3, T4, TSH), Cancer markers 

(Carcinoembryonic antigen, α-fetoprotein, total and free prostate specific 

antigen, CA 19-9, CA-125), normal values of important biochemical 

constituents of blood, urine, cerebrospinal fluid (CSF) 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 

1. Textbook of Biochemistry for Medical student by Vasudevan DM (2019), 9th edition, Jaypee Brothers 

Medical Publishers 

2. Teitztext book of clinical Chemistry (2016), 6thedition, Carl A. Burtis and Edward R. Ashwood, W. B. 

Saunders Company. 

3. Harper’s Biochemistry, 31st edition, by R.K.Murray, P.A.Hayes, D.K.Granner, P.A. Mayes and 

V.W.Rodwell (2018) Prentice Hall International. 

4. Textbook of Biochemistry with Clinical Correlations, 6th edition by T.M. Devlin (2005).Wiley-liss. 

5. Biochemistry by U. Satyanarayana (2019). Books and allied (P) Ltd. 

6. Text Book of Biochemistry & Human Biology by G.P. Talwar (1989) Prentice Hall, New Delhi 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M.Sc. Biochemistry 

Semester Semester- IV 

Name of the Course Microbial Biochemistry 

Course Code M24-BCH-405 

Course Type DEC-4 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Understand the general characteristics of different microbial 

groups (bacteria, algae, fungi, protozoa, viruses, viroids, and prions) 

CLO 2: Learn about the pure culture techniques, quantification and 

influence of various environmental factors on growth and their 

control methods 

CLO 3: know the basics of pathogenicity and antimicrobial 

chemotherapy and various types of antibacterial, antifungal and 

antiviral drugs. 

CLO 4: Get an insight about microbial genomics and diagnostic 

microbiology 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact Hours 

I Microbial diversity: Physiological diversity of microorganisms, prokaryotic 

and eukaryotic diversity, Major fields in microbiology; Major cell 

morphologies, Cell wall of Gram +ve and Gram –ve bacteria; cells with no 

walls, Extracellular vesicles, Capsules and slime layers, S-layers, endospore 

formation and resistance 

Viruses and other acellular infectious agents: Virus: general structural 

properties, viral envelope and enzymes, viral genome, viral life cycle: 

attachment, entry into the host, synthesis, assembly and virion release, types 

of viral infections, virus cultivation and enumeration, viroids, satellites and 

prions 

Bacterial Genetics: Transformation, Transduction & Conjugation  

15 

II  Microbial growth: Microbial growth curve, growth arrest, biofilms: 

formation and heterogeneity, quorum sensing, culture media, types of media, 

cultivation of anaerobes, enrichment and isolation of pure cultures, direct 

measurement of cell numbers, viable counting methods, measurement of cell 

mass, influence of environmental factors on microbial growth: osmolarity, 

temperature, pH, oxygen concentration  

Control of microorganisms by physical and chemical methods  

15 

III Antimicrobial chemotherapy: General characteristics of antimicrobial 

drugs, Factors affecting effectiveness of antimicrobial drugs, 

Measurement of antimicrobial activity: dilution susceptibility test, disc 

diffusion test, Etest, Mechanism of action of antibacterial drugs: inhibitors 

15 
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of cell wall synthesis, protein synthesis inhibitors, metabolic antagonists, 

nucleic acid synthesis inhibitors; Mechanism of action of Antifungal drugs 

and Antiviral drugs. Mechanisms of resistance to antimicrobial agents 

Pathogenicity: virulence factors involved in bacterial pathogen invasion and 

dissemination, pathogenicity islands, toxins: exotoxins, endotoxins and 

mycotoxins 
IV Microbial genomics: DNA sequencing methods: Sanger DNA sequencing, 

reversible chain termination sequencing, Genome sequencing methods: Whole 

genome shotgun sequencing, next generation genomic sequencing and single 

cell genomic sequencing, Shotgun metagenomics 

Diagnostic microbiology: Isolation of pathogens from clinical specimens: 

blood, urine, feces, wounds and abscesses, genital specimens, Growth 

dependent identification methods, various clinical diagnostic tests for bacteria, 

antimicrobial drug susceptibility testing 

Food borne infection and food intoxication 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 
1. Microbiology by L.M. Prescott. J. P. Harley and D.A. Klein (1990), W M.C. Brown Publishers. 

2. Brock Biology of Microorganisms 9TH ed. by M.T. Madigan, J.M. Martinko, J. Parker (2000) 

Prentice Hall International, Inc. 

3. The Microbial World, 5th ed. by R.Y. Stainer, J. L. Ingraham, M.L. Wheelis and P.R. Painter 

Prentice-Hall of India, New Delhi. 

4. Microbiology, 5th ed. by M.J. Pelczar, E.C.S. Chan et al. Mcgraw-Hill Book Company. 

5. Microbiology: Fundamental and Applications, 2nd ed. by R.M. Atlas, Maxwell Macmillan 

International Edition. 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme  M.Sc. Biochemistry 

Semester Semester – IV 

Name of the Course Pharmacovigilance 

Course Code M24-BCH-406 

Course Type DEC-4 

Level of the course 400-499  

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Understand the Basics and Terminology of Adverse 

drug reactions and importance of Clinical Therapeutics. 

CLO 2: Learn about Pharmacovigilance and Clinical Trials. 

CLO 3: Understand the Pharmacovigilance System & 

Regulations and Pharmacovigilance-Sources of ADRs 

(ICSRs). 

CLO 4: Learn about MedDRA and Pharmacovigilance Risk 

Management. 

Credits  Theory Practical Total 

4 0 4 

Teaching Hours per week 4 0 4 

Internal Assessment Marks 30 0 30 
End Term Exam Marks 70 0 70 
Max. Marks 100 0 100 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Adverse Drug Reactions (ADRs) and Clinical Therapeutics: Basics and 

Terminology representing Adverse drug reactions, Types of ADRs, Seriousness and 

severity in ADR, Causality assessment of ADR, Difference in Expectedness and 

labelledness, PV plans-National, EMA, FDA, Significance and Importance of ADR 

reporting, Clinical Therapeutics: Basics and Its Importance. 

15 

II  Pharmacovigilance and Clinical Trials: Overview of Pharmacovigilance, Standard 

Terms and Terminology in Pharmacovigilance, Introduction of Clinical Research, 

Clinical trials: bioethics of drug safety, pharmacovigilance in trial design, 

applications for marketing authorization, Clinical Trial Phases, Drug Development 

and Launch, Importance of pharmacovigilance in Clinical Trials-Outcome and 

clinical implications, Pharmacological Principal of Clinical Research 

15 

III Pharmacovigilance System & Regulations: ICH: Basics and its ImportanceGVP 

Guidelines, ICMR, 21 CFR, CIOMS and its importance, NPP (National 

Pharmacovigilance Program) programmes in India, Awareness regarding NPP 

programmes 

Pharmacovigilance-Sources of ADRs (ICSRs): Adverse Event Reporting System 

and Form, Adverse event reporting-Globally, Adverse event reporting in India, 

Sources of ADRs: Clinical trial, spontaneous, literature and NIP/NIS, Current status 

and knowledge about ADR reporting, Carrier opportunities as Affiliates 

15 
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IV MedDRA: History and Structure, MedDRA browser, versioning and updating, 

terminologies used in MedDRA, MedDRA coding, MedDRA baskets, Use of 

MedDRA in PV databases, Importance of having Global MedDRA terminologies 

Pharmacovigilance Risk Management: Introduction, Aim of the RMP, Risk 

management cycle, Characterization of risks, RMP content and contributors, RMP 

review process, EU RMP versus Core RMP 

15 

Total Contact Hours 60 
Suggested Evaluation Methods 

Internal Assessment: 30 End Term Examination: 70 

 Theory 30  Theory: 70 

 Class Participation:  5 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 

Recommended Books/e-resources/LMS:  
1. Textbook of Pharmacoepidemiology, Edited by Brian L. Storm and Stephen K. Kimmel;Wiley 

Blackwell;5th Edition  

2. Pharmacovigilance by Ronald D. Mann, Elizabeth Andrews; Wiley Blackwell;3rd Edition 

3. Principles and practice of Clinical Research by John. I Gallin.; Academic Press;3rd Edition  

4. Principles and practice of clinical trial medicine by Richard Cin and Bruce Y. Lee; Academic Press; Ist 

Edition 
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Session: 2024-25  

Part A –  Introduction 

  

Name of the Programme M.Sc. Biochemistry 

Semester Semester – IV 

Name of the Course PC-7 

Course Code M24-BCH-407 

Course Type  PC-7 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will be 

able to: 

CLO 1: Learn techniques of immunological relevance 

CLO 2: Use various bioinformatics tools related to primer 

designing and sequence alignment 

CLO 3: Understand Homology modelling and 3D- structure 

determination of proteins 

Credits  Theory Practical Total 

0 4 4 

Teaching Hours per week 0 8 8 

Internal Assessment Marks 0 30 30 
End Term Exam Marks 0 70 70 
Max. Marks 0 100 100 
Examination Time 0 4 hours 

Part B- Contents of the Course 

Practicals Contact 
Hours 

 1. Cytotoxicity assay  

2. To demonstrate Flow cytometery and Data analysis 

3. Separation of poly RNA on oligodT column 

4. Two dimensional gel electrophoresis 

5. To perform RFLP using restriction enzymes 

6. Preparation of Master Mix for PCR analysis 

7. To perform amplification of genes by PCR 

8. Nucleotides and protein sequence alignment 

9. Construction of phylogenetic tree and its analysis 

10. Homology based modelling and structure prediction of a protein 

11. Finding ORF for a gene 

12. Primer design using bioinformatic tools 

13. Molecular docking 

14. Analysis of gene expression using bioinformatics tools 
*As per feasibility of practical(s), teacher concerned may conduct additional practical(s) in 

addition to the present list, which will also be the part of syllabus for evaluation. 

120 

Suggested Evaluation Methods 
Internal Assessment: 30 End Term Examination: 70 

 Practicum 30  Practicum 70 

 Class Participation: 5 Lab record, Viva-Voce, write-up and 
execution of the practical  Seminar/Demonstration/Viva-voce/Lab records etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 
Recommended Books/e-resources/LMS: 
1. Introductory Practical Biochemistry by Sawhney, S.K. and Singh, R. (2000), Narosa Publishing House, India 
2. Principles and Techniques of Practical Biochemistry, 6th edition by Keith Wilson and John Walker (2000), Cambridge 

University Press. 
3. Physical Biochemistry, 2nd edition, by D Friefelder (1983), W H Freeman and Co., USA. 
4. Biophysical Chemistry: Principles and Techniques, 2nd edition by A Upadhyay, K Upadhyay and N Nath (1998), 
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Himalaya Publishing House, Delhi. 
5. Modern Experimental Biochemistry, 3rd edition by Boyer, R. (2002), Pearson India 
6. Fundamentals of Mathematical Statistics, S C Gupta and V K Kapoor, Sultan Chand and Sons. 

7. Essential Bioinformatics, Jin Xiong (2007), Cambridge University Press. 

Session: 2024-25  

Part A –  Introduction 

Name of the Programme M.Sc. Biochemistry 

Semester Semester – IV 

Name of the Course PC-8 

Course Code M24-BCH-408 

Course Type  PC-8 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Know the guidelines and equipments for the 

microbiology laboratory. 

the pure culture techniques 

CLO 2: Get acquainted with the various microbiological 

methods including pure culture techniques and antimicrobial 

testing 

CLO 3: Quantitatively estimate several metabolites and 

enzymes of clinical relevance 

Credits  Theory Practical Total 

0 4 4 

Teaching Hours per week 0 8 8 

Internal Assessment Marks 0 30 30 
End Term Exam Marks 0 70 70 
Max. Marks 0 100 100 
Examination Time 0 4 hours 

Part B- Contents of the Course 

Practicals Contact 
Hours 

 1. To study Microbiology laboratory safety rules and guidelines 

2. To study some of the routinely used equipments in microbiology laboratory 

3. Storage of microorganisms and Maintenance of pure culture. 

4. Preparation of solid and liquid media for growth of microorganisms 

5. Isolation of bacteria from soil and maintenance of microorganisms by plating, 

streaking and serial dilution method 

6. To perform slant and stab culture 

7. To perform Gram staining  

8. Antimicrobial susceptibility testing and MICs determination. 

9. To demonstrate preparation of E. coli competent cells and bacterial transformation 

10. Collection, preservation and physical examination of urine sample 

11. Tests for analysis of abnormal urine constituents 

12. To determine the blood group and Rh factor of the blood sample 

13. Collection, preservation and separation of blood plasma and serum 

14. Estimation blood sugar by o-toluidine method 

15. To estimate urea in the given blood sample 

16. To estimate creatinine in the given serum sample 

17. To estimate uric acid in the given serum sample 

18. To determine albumin-globulin ratio in blood. 

19. Quantitative estimation of SGPT and SGOT in the given serum sample 

20. Quantitative estimation of LDH in the given serum sample 
*As per feasibility of practical(s), teacher concerned may conduct additional practical(s) in 

addition to the present list, which will also be the part of syllabus for evaluation. 

120 

Suggested Evaluation Methods 
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Internal Assessment: 30 End Term Examination: 70 
 Practicum 30  Practicum 70 

 Class Participation: 5 Lab record, Viva-Voce, write-up and 
execution of the practical  Seminar/Demonstration/Viva-voce/Lab records etc.: 10 

 Mid-Term Exam: 15 

Part C-Learning Resources 
Recommended Books/e-resources/LMS: 

1. MicrobiologybyL.M.Prescott.J.P.Harleyand. D.A.Klein7th ed.WM.C.BrownPublishers. 

2. Brock Biology of Microorganisms 15thed. by M.T. Madigan, J.M. Martinko, J. Parker (2015) Prentice Hall 

International,Inc. 

3. Laboratory Manual of Microbiology and Biotechnology 2nd ed by K.R.Aneja. Scientific International Pvt. Ltd. 

4. Manual of Industrial Microbiology and Biotechnology 2nd ed. by Demain and Davies (2004) Panima 

5. Practical Manual of Biochemistry (2022) (For medical, Dental and Medical Lab. Technology Studies by 

Sadhna Sharma and Reema Sharma. MedhTech Science Press 

6. Microbiology, A laboratory manual 7th ed. Cappuccino and Sherman (2005) Pearson Education Inc. 
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Session: 2024-25  

Part A –  Introduction 

Name of Programme M. Sc. Biochemistry 

Semester Semester- IV 

Name of the Course Entrepreneurship skills in Biochemistry 

Course Code M24-EEC-409 

Course Type EEC 

Level of the course 400-499 

Pre-requisite for the course (if any)  
Course Learning Outcomes (CLO) 
After completing this course, the learner will 

be able to: 

CLO 1: Learn the basics of Entrepreneurship and their types 

CLO 2: Understand the business models and mapping of key 

components of biochemistry business 

CLO 3: Learn the types of funding and product development 

CLO 4: Know about the regulatory considerations and regulatory 

bodies 

Credits  Theory Practical Total 

2 0 2 

Teaching Hours per week 2 0 2 

Internal Assessment Marks 15 0 15 
End Term Exam Marks 35 0 35 
Max. Marks 50 0 50 
Examination Time 3 hours   

Part B- Contents of the Course 

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each 
unit and one compulsory question by taking course learning outcomes (CLOs) into consideration. The 
compulsory question (Question No. 1) will consist of at least 4 parts covering entire syllabus. The 
examinee will be required to attempt 5 questions, selecting one question from each unit and the 
compulsory question. All questions will carry equal marks. 
Unit Topics Contact 

Hours 
I Introduction: Definition and importance of entrepreneurship in biochemical/ life 

sciences and technological fields. 

Types of entrepreneurships: Academic, social, corporate and small business 

entrepreneurship 

Identification of needs and market gaps in biochemistry related fields by 

competitive analysis and customer identification in different segments of society. 

Checking and evaluating the feasibility of any potent business idea. 

8 

II  Business models: B2B, B2C, Licensing and partnerships, Customer value creation 

Mapping of key components of biochemistry business, Vision and mission for any 

business idea, SWOT analysis 

7 

III Funding: types of funding and financial plan, preparing financial statements, 

budgets, income statement, balance sheet and cash flow 

Product development: from idea to market product, role of research and 

development in biochemistry start-ups, quality control of product(s), marketing, 

distribution and scaling of the business, Networking and leveraging with industries 

8 

IV Regulatory considerations and regulatory bodies: FDA, EMA, FSSAI and 

others 

IPR and ethics: Licensing and technology transfer agreements, sustainability, 

green technologies and start-ups 

7 

Total Contact Hours 30 
Suggested Evaluation Methods 

Internal Assessment: 15 End Term Examination: 35 
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 Theory 15  Theory: 35 

 Class Participation:  4 Written Examination 

 Seminar/presentation/assignment/quiz/class test etc.: 4 

 Mid-Term Exam: 7 

Part C-Learning Resources 

Recommended Books/e-resources/LMS: 
1. Practical Skills in Biochemistry by Ghalaut and Dahiya (2014) (Saurabh Medical Publishers) 

2. Zero to One: Notes on Startups, or How to Build the Future by Peter Thiel & Blake Masters  

3. Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers by 

Alexander Osterwalder 

4. Entrepreneurial mindset by Uma Sinha (2022) JTS Publications 

 

https://www.amazon.com/Zero-One-Notes-Startups-Future/dp/0804139296?tag=bisafetynet-20
https://www.amazon.com/gp/product/0470876417/ref=as_li_qf_sp_asin_il_tl?ie=UTF8&camp=1789&creative=9325&creativeASIN=0470876417&linkCode=as2&tag=writin08-20&linkId=6KBCREHJXL6EQFCR

