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Division of Biochemistry 
School of Life Sciences 

JSS Academy of Higher Education & Research  
 

M.Sc. BIOCHEMISTRY 

AY 2021-22 

Foreword 

Division of Biochemistry was established in the year 2014 under the Faculty of Life 

Sciences. Currently, we offer Under-graduate (BSc- 3 Years/6 Semesters; Full Time; BSc 

Hons-4 Years/8 Semesters) and Post-graduate (MSc- 2 years/4 Semesters; Full Time) 

programs in Biochemistry.The course is empowered with Learning of Biochemistry from 

Basics to Advanced Applications. Research and Problem-Solving Mode of Learning provides 

niche for Creative Thinking and Analytical Approach with exposure to Real-Time Scientific 

Research through Summer Research Internships. Final Semester exclusively for Dissertation 

to undertake Research in their area of Interest. Funding for Post-Graduate Research. 

Nurturing Life Sciences Skill Sets for more Employability and Entrepreneurship.It is 

designed and upgraded based on suggestions / demands of the stakeholders including 

students, academic/ research/ industrial experts. We offer a range of specialized/ optional 

modules that foster their academic/ research/ career interest.Special interest is also taken 

to nurture Life Sciences Skill Sets for more Employability and Entrepreneurship. In addition, 

curricular (Science events) and co-curricular (cultural/ sports/ NSS) activities are organized 

time-to-time to facilitate the holistic growth of the students. 

 

 

 

 

M.SC. Biochemistry
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Course Overview 

Programme Objectives  

Biochemistry beginning from the synthesis of food all the way to its metabolism in human 

systems is covered. The role of plant and its organization is appreciated in greater detail. 

Students will perceive various aspects of assessing human health and management of 

disease. Along with these, the students also study proteomics, one of the most important 

upcoming areas of research. 

Post second semester, the students are encouraged to carry our summer research project 

wherein they can undergo incubation towards scientific thinking orienting themselves for 

their research in final semester as well for their PhD. 

The fourth semester exclusively involves project work for students to undertake research in 

their area of interest under the supervision of guide. In total, the students get a chance to 

shape his/her career in modern life science research though their biochemical approach. 

Salient Feature of the program:  

 Fundamental, yet diverse and fascinating discipline. 

 Enables the study of chemical processes that govern the life. 

 Focuses the molecular mechanisms of life involving growth, metabolism, heredity, 

and more.  

 Research oriented mode of learning. 

 Grooming the students for suitable jobs in Life Sciences. 

 To provide a deeper understanding of the principles and applications of biological 

sciences. 

 To demonstrate technical competence in the streams of plant, animal and microbial 

and medical biotechnology. 

 To provide research-oriented learning through interdisciplinary approaches and to 

impart skills to handle high throughput biological lab equipment. 

 To train the students to excel in life science sectors through continuous training, skill 

development and entrepreneurship activities. 

 To create strong research foundation and inculcate quality research ideas through in 

house /external dissertation. 
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 To make the students take up social responsibility to solve the real time problems in 

the field addition to career development. 

Programme Outcomes (PO) 

Upon successful completion of the programme, students will be able to: 
 Create interest in Biochemistry and appreciation for chemical basis of biological 

processes. 

 Inculcate the spirit of inquiry and value of systematic study of a discipline.  Provide a 

general understanding of the related disciplines with a holistic knowledge generation 

in biological sciences. 

 Provide an in-depth understanding of chemical reaction mechanisms in biological 

processes. 

 Provide a flavor of historical developments of enzymes and their applications in 

research, diagnostics, and various industries. 

 Demonstrate proficiency in basic laboratory techniques and be able to apply the 

scientific method to the processes of experimentation, hypothesis testing, data 

interpretation and logical conclusions. 

 Develop problem solving and analytical skills through case studies, research papers 

and hands-on-experience 

 Appreciate biochemical mechanistic basis of physiological processes, metabolism 

under   normal   and   pathological   conditions   importance   and   levels   of   

metabolic regulations. 

 Apply and effectively communicate scientific reasoning and data analysis in both 

written and oral forms. They will be able to communicate effectively with well-

designed posters and slides in talks aimed at scientific audiences as well as the public. 

 Bridge the knowledge and skill gap between academic out and industry requirements. 

 Give students experience in conducting independent, hypothesis-driven, biological 

research, project planning and management 

 Provide skills to publish research findings, and awareness of IP rights, and scientific 

publication ethics and problems of plagiarism. 

 Prepare competent human resource with better knowledge, hands-on-experience, 

and scientific attitude, at national and global levels for careers in Research and 
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Development, Academia and Pharma-, Biotech- and Agro-, and Food processing 

industries 

Eligibility 

A graduate in Science (B.Sc.) from an UGC Recognized Undergraduate Science Degree with 
Biochemistry or Chemistry as one of the subjects or its equivalent 

Career opportunities 

Opportunities in Academia:  A candidate with M.Sc. in Biochemistry can continue the studies 
for higher degrees such as M.Phil and Ph.D.  In addition, the candidate can also join a 
teaching institution as lecturer 

Opportunities in Industry:  M.Sc. Biochemistry students are highly rated as skilled 
individuals, therefore, they are more preferred when they appear for interviews in pharma, 
agri-based, clinical research, foodindustries for research staff positions. 

Opportunities Abroad:  Students with M.Sc. in Biochemistry can also join various academic 
and research institutes abroad. 
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M.Sc. BIOCHEMISTRY 

Semester I 

Sl. 
NO. 

Study 
components 

and code 
Title of the paper 

Hours of 
Instructi
on/week 

Examination 

Credit Duration 
in Hours CIA 

Theory/ 
Practical 

Exam 

Max. 
Marks 

1 DSC 01 Fundamentals of 
Biochemistry ∗ 

4 3 30 70 100 4 

2 DSC 02 Fundamentals of 
Molecular Biology∗∗ 

4 3 30 70 100 4 

3 DSC 03 Biochemical 
Techniques 

4 3 30 70 100 4 

4 AECC Principles of Statistics 2 2 - 50 50 2 

5 SEC 01 Protein Chemistry & 
Technology 

2 2 - 50 50 2 

6 Practical 01 Biomolecules  4 3 15 35 50 2 
7 Practical 02 Biochemical 

Techniques 
4 3 15 35 50 2 

  Total Marks and Credits 500 20 

∗ Common to MSc Biochemistry, Molecular biology, Nano science and technology,.  
∗∗ Common to MSc Biochemistry, Molecular biology  
 

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 

1 DSC 04 Human Anatomy & 
Physiology 

4 3 30 70 100 4 

2 DSC 05 Nutritional 
Biochemistry 

4 3 30 70 100 4 

3 DSC 06 Metabolism 4 3 30 70 100 4 
4 DSE 01# (a)Cell Signaling 

(Or) 
(b)Proteomics 

4 3 30 70 100 4 

5 DSE 02# (a)Genomics 
(Or) 

(b)Bioethics & IPR 

4 3 30 70 100 4 

6 SEC 02 Genetic Engineering 2 2 - 50 50 2 

7 Practical 03 Anatomy & Physiology 4 3 15 35 50 2 
8 Practical 04 Metabolism & 

Nutrition 
4 3 15 35 50 2 

  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.M
arks 

1 DSC 07 Enzymology  4 3 30 70 100 4 
2 DSC 08 Clinical Biochemistry 4 3 30 70 100 4 
3 DSC 09 Immunology 4 3 30 70 100 4 
4 DSE 03 # (a) Stem Cell Biology & 

Regenerative Medicine  
 

(Or) 
(b) Plant Biochemistry 

4  3 30 70 100 4 

5 SEC 03 Research Design & 
Methodology *** 

2 2 - 50 50 2 

6 Practical 05 Enzymology 4 3 15 35 50 2 

7 Practical 06 Clinical Biochemistry & 
Immunology 

4 3 15 35 50 2 

8  Internship - - - - 50 2 

  Total Marks and Credits 600 24 

 
***Common to Biochemistry, Biotechnology,  Molecular Biology and Bioinformatics 

 
 

 SEMESTERIV   

 Dissertation 300 12 

 Total (SemesterI to IV) 2050 82 

Abbreviations:  

 
DSC – Discipline Specific Core.  

DSE – Discipline Specific Elective.  

AECC – Ability Enhancement Compulsory Course.  

SEC – Skill Enhancement Course. 

 
# Students may choose any one elective course among the offered choice, specific to the 
discipline 

 
$ Students may choose any one elective course among the choices offered from other 
Divisions/Departments/Faculty 
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SEMESTER ONE 

 

DSC 01 -  FUNDAMENTALS OF BIOCHEMISTRY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
UNIT I 
Carbohydrates:Monosaccharides: Configuration and conformation of 
monosaccharides,Reducing and optical properties of sugars, Derived monosacharides; 
Amino sugars. Disaccharides: Stability of glycosidic bond. Polysaccharides: 
Homopolysaccharides and heteropolysaccharides, Structural polysaccharide; Storage 
polysaccharides; Stearic factors in polysaccharides folding, sugar code and lectins, 
Glycosaminoglycans, mucopolysaccharides; Blood group polysaccharides, Bacterial cell wall 
polysaccharides– proteoglycans and peptidoglycans. Glycoproteins. 
 

UNIT II 
Aminoacids& Proteins: Nomenclature, classification, and buffering properties of amino 
acids, zwitterionic structure, reactions of amino acids, unusual amino acids, non-protein 
amino acids. Peptides: Features of the peptide bond, Naturally occurring peptides; Hierarchy 
of protein structure. primary, secondary, tertiary, and quaternary structures: Protein 
folding: Anfinsen’s experiment. Bonds in protein folding. Chaperones in protein folding and 
Levinthal paradox. Denaturation and renaturation of proteins. Protein-protein interactions. 
Structures of myoglobin hemoglobin, immunoglobulin, collagen, chymotrypsin and keratin. 
 
UNIT III 

No. of hours/week Credits 
4 4 

 
Course Objectives 
The course aims to highlight the role of biomolecules in structure and function of life.It 
spans over the significance and methodology involved in characterizing major 
biomolecules 
Course Outcomes 
After successful completion of the course, students will be able to: 

 Students will be exposed to the history of Biochemistry and key contributions 
of scientists  

 They will study the properties of carbohydrates, proteins, lipids, cholesterol, 
DNA, RNA, glycoproteins and glycolipids and their importance in biological 
systems. 

 They will understand the process of fermentation and manufacture of 
Biodiesel. They will understand the methods of determination of amino acid 
and nucleotide sequence of proteins and DNA respectively.   
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Lipids: Classification and biological role. Fatty acids – Nomenclature of saturated and 
unsaturated fatty acids. Physiological properties of fatty acids. Acylglycerols: Mono, di, and 
triglycerols. Saponification value, iodine value, peroxide value, acid value and their 
significance.  Phosphoglycerides: Structure and roles of lecithin, cephalins, 
phosphotidylinosital, plasmalogens, and cardiolipin. Sphingolipids: Structure and 
importance of sphingomyelin. Glycosphingolipids: Structure and importance of gangliosides 
and cerebrosides. Lipid mediators, Eicosanoids: Structures and Biological roles. 
 
UNIT IV 
Nucleic Acids: Nitrogenous bases: Purines, Pyrimidines; Chargaff’s rule.  nucleosides, 
nucleotides, unusual bases. Physiochemical properties of nucleic acids. Difference between 
RNA and DNA.  Chemical reactions of DNA and RNA. Secondary structure of DNA. Watson 
and Crick model; B and Z DNA, other models of DNA structure. Supercoiling of DNA. 
Denaturation and renaturation of Nucleic acids. Melting of DNA, Tm; factors affecting Tm, 
Cot curve, classification of DNA based on Cot curve.  DNA protein interactions. Genetic Code, 
Types and roles of RNA, Secondary structure of tRNA: cloverleaf model. rRNA-types 
 

Recommended Textbooks and References: 
1. Nelson, D.L., Cox, M.M. Lehninger. (2004). Principles of Biochemistry 4th edition Pub WH 

Freeman Co. 
2. Elliott, W.H., Elliott, D.C. Biochemistry and Molecular Biology 3rd Indian edition, Pub. 

Oxford.    
3. Mathews, Van Holde and Ahern, Biochemistry by 3rd edition, Pub Pearson education  
4. Stryer, L. Biochemistry 4th Ed. W.H. Freeman and Co. NY. 
5. Kuchel, P.W., Ralston Schaums, G.B. Outlines of Biochemistry 2nd edition Pub: Tata. 
6. Voet, D., Voet J.G. (2004). Biochemistry 2nd Ed. 
7. Devlin, T.M. (1997). Biochemistry with clinical correlations, Wiley-Liss Inc. NY. 
8. Zubey, G.L. Parson, W.W., Vance, D.E. (1994). Principles of Biochemistry WmC Brown 

publishers, Oxford. 
9. Biochemistry by U. Sathyanarayana Books and Allied (P) Ltd. Kolkata, (2014). 
10. Textbook of Biochemistry by J.L Jain (2016) 
11. Medical Biochemistry by Ramakrishnan (2012) 
12. Textbook of Biochemistry by D.M. Vasudevan (2018) 
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SEMESTER ONE 

 

DSC 02 - FUNDAMENTALS OF MOLECULAR BIOLOGY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT-I 
Central dogma of molecular biology: Historical perspectives- Hammerling (Nuclear control), 
Griffith (DNA, the genetic material), Avery et al. (DNA as the genetic material), Hershe & 
Chase (DNA as the genetic material in bacteriophage), Frankel Conrat (RNA as the genetic 
material in TMV) and Meselson and Stahl’s experiment (DNA replication by Semi 
conservative mechanism). 
 
UNIT-II 
DNA replication: Molecular mechanisms of DNA replication: Enzymes of replication – DNA 
polymerases, Helicases, Binding proteins, Nucleases, Topoisomerases, and DNA Ligases, DNA 
replication models – conservative, semi-conservative and dispersive, Prokaryotic and 
Eukaryotic replication mechanisms.  
 
Unit-III 
Transcription: Transcription – initiation, elongation and termination, Prokaryotic and 
eukaryotic RNA polymerases; Transcriptional regulation–promoters, enhancers, 

No. of hours/week Credits 
4 4 

Course Objectives 
The objectives of this course are to impart knowledge and understanding of various 
biological processes as we go down the scale of magnitude from basic principles of 
biochemistry, genetics, molecular biology, and cells to organelles to molecules. It is also 
to impart the concepts of genetic materials, central dogma, mutations, and DNA repair. 
 
Course Outcomes 
After successful completion of the course students will be able to: 

• Understand the structure and function of DNA, RNA and proteins 
• Understand the concepts of central dogma of life 
• Understand the basics of DNA and RNA replication, transcription, translation 

and DNA- repair systems 
• Understand how genetic switches work, the basics of gene regulation in 

prokaryotes and eukaryotes. 
• Understand biochemical synthesis and molecular processes that occur during 

cell   growth. 
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SEMESTER ONE 

 

DSC 02 - FUNDAMENTALS OF MOLECULAR BIOLOGY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT-I 
Central dogma of molecular biology: Historical perspectives- Hammerling (Nuclear control), 
Griffith (DNA, the genetic material), Avery et al. (DNA as the genetic material), Hershe & 
Chase (DNA as the genetic material in bacteriophage), Frankel Conrat (RNA as the genetic 
material in TMV) and Meselson and Stahl’s experiment (DNA replication by Semi 
conservative mechanism). 
 
UNIT-II 
DNA replication: Molecular mechanisms of DNA replication: Enzymes of replication – DNA 
polymerases, Helicases, Binding proteins, Nucleases, Topoisomerases, and DNA Ligases, DNA 
replication models – conservative, semi-conservative and dispersive, Prokaryotic and 
Eukaryotic replication mechanisms.  
 
Unit-III 
Transcription: Transcription – initiation, elongation and termination, Prokaryotic and 
eukaryotic RNA polymerases; Transcriptional regulation–promoters, enhancers, 

No. of hours/week Credits 
4 4 

Course Objectives 
The objectives of this course are to impart knowledge and understanding of various 
biological processes as we go down the scale of magnitude from basic principles of 
biochemistry, genetics, molecular biology, and cells to organelles to molecules. It is also 
to impart the concepts of genetic materials, central dogma, mutations, and DNA repair. 
 
Course Outcomes 
After successful completion of the course students will be able to: 

• Understand the structure and function of DNA, RNA and proteins 
• Understand the concepts of central dogma of life 
• Understand the basics of DNA and RNA replication, transcription, translation 

and DNA- repair systems 
• Understand how genetic switches work, the basics of gene regulation in 

prokaryotes and eukaryotes. 
• Understand biochemical synthesis and molecular processes that occur during 

cell   growth. 
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Transcription factors; post-transcriptional modifications – mRNA, tRNA and rRNA 
processing; RNA interference – siRNA, miRNA and shRNA.  
Translation: Universal genetic code, codon degeneracy, wobble hypothesis; Mechanism of 
translation – initiation, elongation, and termination; post-translational modifications. 
 
UNIT-IV 
Concept of Gene: Fine structure of gene, Beadle and Tatum’s One gene one enzyme concept, 
one gene one polypeptide concept, Complementation test, Intragenic complementation, 
Cistron, Recon and Muton, Split gene, jumping gene, Overlapping gene & multiple genes. 
Operon concept- lac operon, Arabinos and tryptophan operon. 
 
Recommended Textbooks and References: 

1. Alberts, B., Johnson, A., Lewis, J., Raff, M., Roberts, K., & Walter, P. (2008). Molecular 
Biology of the Cell (5th Ed.). New York: Garland Science.  

2. Lodish, H. F. (2016). Molecular Cell Biology (8th Ed.). New York: W.H. Freeman.  
3. Krebs, J. E., Lewin, B., Kilpatrick, S. T., & Goldstein, E. S. (2014). Lewin's Genes XI. 

Burlington, MA: Jones & Bartlett Learning.  
4. Cooper, G. M., & Hausman, R. E. (2013). The Cell: A Molecular Approach (6th Ed.). 

Washington: ASM; Sunderland.  
5. Hardin, J., Bertoni, G., Kleinsmith, L. J., & Becker, W. M. (2012). Becker's World of the 

Cell. Boston (8th Ed.). Benjamin Cummings.  
6. Watson, J. D. (2008). Molecular Biology of the Gene (5th Ed.) Menlo Park, CA: 

Benjamin/Cumming 
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SEMESTER ONE 
 
 

DSC 03 - BIOCHEMICAL TECHNIQUES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNIT I 
Principles of Chromatography- adsorption and partition, methods, and applications of 
chromatography – Paper-–Ascending, descending and circular, 2D – chromatography, thin 
layer, column chromatography- ion exchange, gel filtration, hydrophobic, and affinity 
chromatography, GLC, HPLC, UPLC, FPLC, and chromatofocussing. 
 
UNIT II 
Polyacrylamide gel electrophoresis, SDS-PAGE, 2D-electrophoresis, agarose gel 
electrophoresis, isoelectric focusing, pulsed field gel electrophoresis, high voltage 
electrophoresis, capillary electrophoresis, isotachophoresis. Separation of proteins, 
lipoproteins, and nucleic acids. Visualizing separated components: staining, fluorescence, 
PAS staining, zymogram and reverse zymogram. 
 
UNIT III 
Radiochemistry: Natural and artificial radioactivity, characteristics of radioactive elements, 
units of radioactivity, disintegration constant, half-life, α, β and γ radiation. Detection of 
radioactivity by GM counter, Scintillation counter, Applications of radioisotopes – 3H, 14C, 
131I, 60Co and 32P. Autoradiography and its applications, Biological effects of radiations. 
Safety measures in handling radio isotopes. 
 
UNIT IV 
Staining: Dyes and stains, Importance, Definitions of terms: Stain, Chromogen, Acidic stain, 
Basic stain, Neutral and Amphoteric stain, Smear, Fixation, Mordant, Intensifier, Compound 
stain, Leuco compounds, Dyes used as pH indicators. Physical and Chemical theory of 
staining Monochrome staining, Negative staining, differential staining: Gram staining, Acid 
fast staining, Structural staining techniques: Capsule, Metachromatic, spore staining. 

No. of hours/week Credits 
4 4 

 
Course Objectives  
In this paper students will be able to demonstrate methods for purifying proteins, and 
analyzing biological molecules by electrophoresis, Western blotting, and enzyme activity 
assays.  
 

Course Outcomes: 
 The units of this paper are crucial for implementation of research ideas at molecular 

level.   
 It trains the students in adopting various techniques in biological research. This 

significantly enhances the employability of the candidates in Biotechnological, 
Pharmaceutical Industries and Analytical Laboratories and research institutes. 
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Recommended Textbooks and References: 

1. Biophysical Chemistry, Principles & Techniques – Upadhyay, Upadhyay and Nath – 
Himalaya Publ. House. 

2. Principles & Techniques of Practical Biochemistry – Wilson, Walker- Cambridge Univ. 
Press. Chromatography – G. Abbot. 

3. AUpadhyay, K. Upadhyay and N. Nath Biophysical Chemistry (2000) Himalaya 
Publishing House.  

4. Principles and Techniques of Biochemistry and Molecular Biology: - Ed. K. Wilson and 
J. Walker, Cambridge University Press. 
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EMESTER ONE 
 

AECC–PRINCIPLES OF STATISTICS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
UNIT-I 
Descriptive statistics 
Importance and Scope of Statistics, Data Types, Variables, Frequency Distribution, Graphical 
Representation Methods (Histogram, Bar Charts, Pie Charts), Measures of Center Tendency 
(Mean, Median, Mode,) and Dispersion (Standard Deviation, Variance) Advantages and 
Disadvantages. 
 
UNIT-II 
Probability 
Basic Terminology: Trial, Events, Sample Space and Sample Points, Basic Laws of Probability, 
Types of Probability, Normal probability curve, Standard Normal Distribution, Bayes theorem 
- simple problems. 
 
UNIT-III 
Sampling Methods 
Concept of Population, Sample, Sampling, Sample Size, Sampling Error, Advantages and 
Disadvantages of Sampling Method, Types of Random Sampling Methods – SRS, Stratified 
Random Sampling, Systematic Random Sampling and Cluster Sampling.  
 
UNIT-IV 
Testing of Hypotheses 
Statistical Hypotheses-Null and Alternative, Level of Significance, Type I and Type II Error, P 
Value, Degrees of Freedom, Chi-Square Test, Student’s t Test: One Sample t Test and Paired 
and unpaired t Test, Analysis of Variance. Correlation-Karl Pearson’s and Spearman’s rank 
correlation.  Regression Analysis. 
Recommended Textbooks and References: 

No. of hours/week Credits 
2 2 

 
Course Objectives:  
 To train the students intensively in both theoretical and practical aspects of 

statistics, to bring them in contact with basic concepts and methods  
 To create a problem-solving attitude with the aid of statistical methodology. 

 
Course Outcomes:   
 
 Apply to construct frequency distribution and graphical methods.  
 To calculate and apply measures of location and measures of dispersion. 
 Perform Test of Hypothesis and understand the concept of p-values 
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1. Fundamentals of Biostatistics. Veer Bala Rastogi. Publisher: ANE Books. 2nd Edition, 
2009. 

2. Fundamentals of Mathematical Statistics, S.C. Gupta and V. K. Kapoor, 
Publisher: Sultan Chand & Sons (2014). 

3. Fundamentals of Statistics. S.C. Gupta. Publisher: Himalaya Publishing House Pvt. 
Ltd.Edition.7th Edition, 2012 

4. Introductory Statistics for Biology. R. E. Parker. Publisher: Cambridge University 
Press 2nd Edition, 1991. 

5. Statistics for behavioral science. Chintamani Kar. Publisher: Dominant Publishers & 
Distributors (P) Ltd. (2015). 
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SEMESTER ONE 

 

SEC 01 - PROTEIN CHEMISTRY & TECHNOLOGY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT I 
Localization, isolation, purification, and characterization of proteins. Criteria of purity of 
proteins, fold purity. Protein digestion techniques; Mass Spectrometers for protein and 
peptide analysis. Protein identification by peptide mass fingerprinting, X-ray 
crystallography. 
 
UNIT II 
Determination of amino acid composition. N- and C- terminal sequencing, Automated 
sequanators, Determination of type of linkage (o-glycosyl and n-glycosyl). Determination of 
s-s-bond position. Secondary structure prediction methods: Ramachandran plot; Chou 
Fasman Algorithm 
 
UNIT III 
Strategies in protein engineering (Directed evolution, Comparative design, Rational design). 
Applications and case studies. Physical basis for protein denaturation/ stability; Preferential 
binding and preferential hydration models; Various stabilizers and their applications. 
Artificial peptide synthesis and their applications.  
 
UNIT IV 
Protein engineering strategies to improve enzyme stability, specificity and activity, 
engineering thermostable and cryostable enzymes. Protein engineering of antibody and 
catalytic antibodies (abzymes), Engineering of peptide-based therapeutics and antibiotics. 

No. of hours/week Credits 
2 2 

 
Course Objectives 
The course provides the study of methods in protein extraction, isolation, purification 
of proteins, Protein analysis, protein sequencing, structure determination, recombinant 
protein production.. 

 
Course Outcomes:  
Upon successful completion of this course, the student will be able to 

• Students will gain in-depth knowledge of the structure-function relationship of 
proteins  

• Know the techniques used to produce and characterize them. 
• Get insights into Protein engineering strategies to improve enzyme applications 
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Process of making protein isolates and concentrates; Factors affecting quality of isolates and 
concentrates. 
 
Recommended Textbooks and References: 

1. Biophysical Chemistry, Principles & Techniques – Upadhyay, Upadhyay and Nath – 
Himalaya Publ. House. 

2. Principles & Techniques of Practical Biochemistry – Wilson, Walker- Cambridge Univ. 
Press. Chromatography – G. Abbot. 

3. AUpadhyay, K. Upadhyay and N. Nath Biophysical Chemistry (2000) Himalaya 
Publishing House.  

4. Principles and Techniques of Biochemistry and Molecular Biology: - Ed. K. Wilson and 
J. Walker, Cambridge University Press. 
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SEMESTER ONE 
 
 

Practical 01 

 
1. Qualitative analysis of Carbohydrates. 

2. Qualitative analysis of Amino acids and Proteins  

3. Qualitative analysis of Lipids. 

4. Qualitative analysis of Nucleic acids. 

5. Determination of total carbohydrates by Phenol-Sulfuric Acid method. 

6. Estimation of proteins by Biuret’s method. 

7. Determination of saponification value of oil or fat. 

8. Estimation of DNA by Diphenylamine method 

9. Estimation of RNA by Orcinol method. 

 

Practical 02 

 
1. Determination of molar extinction coefficient. 

2. Determination of absorption maxima (λmax) of proteins and nucleic acids 

3. Separation & Identification of amino acids  

a. Circular paper chromatography. 

b. Ascending paper chromatography. 

4. Separation of plant pigments 

a. Paper chromatography. 

b. Silica gel column chromatography. 

5. Polyacrylamide gel electrophoresis of proteins. 

a. Native: Acidic and Basic 

b. SDS: Reducing and Non-reducing 

6. Separation of lipids by TLC. 

7. Isolation of genomic DNA and Agarose gel electrophoresis. 

8. Determination of purity of nucleic acids. 

No. of hours/week Credits 
4 2 

No. of hours/week Credits 
4 2 
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SEMESTER TWO 

 

DSC 04 - HUMAN ANATOMY & PHYSIOLOGY 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
UNIT-I 
Introduction to Human Anatomy and Physiology. Basic Anatomical and Physiological terms; 
levels of structural organization and organ system; Homeostasis and control mechanisms 
(negative and positive feedback mechanisms). Nervous system: central and peripheral 
nervous system; types of neurons; Blood brain barrier; cerebrospinal fluid; 
neurotransmission; membrane potentials; synapses; neurotransmitters; neuromodulators. 
 
UNIT-II 
Organization of systematic and pulmonary circulation; cardiac cycle; Blood composition, 
Hemostasis, blood pressure- regulation; Anatomy and functions of respiratory system; site of 
gas exchange; lung mechanics; Transport of oxygen and carbon dioxide; Haldane and Bohr’s 
effect; acid-base balance; Control of respiration. Endocrine system: Endocrine organs; 
classification and roles of hormones. Hypo and hyper production of hormones; Mechanism of 
hormone action and its regulation; Reproductive system: Overview, Gametogenesis, 
Menstrual cycle. 
 
UNIT-III 
Skeletal System: Skeleton; Functions of skeleton; Classification of bones; Long bone: 
Composition, growth, remodelling, and structure; Factors affecting its growth; Muscular 
System: Characteristics, structure, and functions of Skeletal, Smooth and Cardiac muscles; 
Sliding filament model of skeletal muscle contraction. Sense Organs: Mechanism of vision, 
olfaction, taste, touch, and hearing. 
 
 

No. of hours/week Credits 
4 4 

 
Course Objectives 
The objective of the course is to highlight the structural and functional aspects of the 
organ systems of the human body. 
Course Outcomes 
On successful completion of this course, students will be able to 

 The students will be able to appreciate the biochemistry behind the anatomical 
and physiological aspects of the human body. 

 Students will gain insights into the functioning of heart, lungs, brain, digestive 
system, kidneys, liver, muscles, reproductive system. 

 Students will get to understand hormones and their regulation.   
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UNIT-IV 
Anatomy and functions of gastrointestinal tract; Enteric reflexes; Physiology of digestion; 
assimilation & peristalsis; Gastric and digestive juices; Glands associated with digestive 
system; regurgitation. Hepatic System: Structure of hepatic lobule; liver functions– metabolic, 
storage and detoxification; Formation and secretion of bile; Excretory system: Kidney and the 
nephron; formation of urine. 

 
Recommended Textbooks and References 

1. Human Physiology, Vol. I & II, - C. C. Chatterjee – Medical Allied Agency – Calcutta. 
2. Concise Medical Physiology – Choudhary – New Central Book Agency – Calcutta. 
3. TextBook of Medical Physiology – Guyton – Prism Books Pvt. Ltd. – Bangalore. 
4. Harper’s Biochemistry – Murray, Granner, Mayes, and Rodwell – Prentice Hall 

International Inc. 
5. Textbook of medical physiology: A. C. Gyton, and J. E Hall Saunders. Elsevier 

Publications, A division of Reed Elsevier India Pvt .Ltd.New Delhi ISBN 81-8147-084-2 
6. Evelyn C Peace : Anatomy and Physiology for Nurses (Jaypee Brothers, New Delhi, 

India, 1997) 
7. Daniel Mclaughlin, Jonathan Stamford, David White. Instant Notes Human Physiology. 

2013. Taylor & Francis/Spon Press 
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SEMESTER TWO 

 

DSC 05 - NUTRITIONAL BIOCHEMISTRY 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT-I 
Introduction: Concept of nutrition, essential nutrients and their classification, calorific value 
of foods and its determination (Bomb calorimeter) different components of energy 
expenditure, respiratory quotient, basal metabolic rate (BMR), determination of BMR, 
factors affecting BMR. Specific dynamic action of foods. Energy expenditure at rest and work. 
Water metabolism & Regulation. Electrolytes - Concept, balance, and acid-base balance. 
Balanced diet-- recommended dietary allowances for different categories of the human 
beings.     
UNIT-II 
Carbohydrates: Dietary types, dietary sources, requirements, utilization and functions, 
nutritional importance, sources, glycemic index and its uses, essentiality and adverse effects 
of dietary fibers, protein sparing action of carbohydrates. Proteins: Dietary sources, 
nutritional classification and role of proteins in growth and development. nutritive value of 
proteins – Protein Efficiency Ratio (PER), Net protein utilization (NPU) and biological value 
(BV) of proteins. Essential amino acids, nitrogen balance, mutual supplementation of 
proteins, supplementary value of proteins, Malnutrition- Kwashiorkar and Marasmus.  
  
UNIT-III 
Fats: Dietary types, dietary sources, requirements, utilization and functions, invisible fat, 
essential fatty acids, and their biological importance. Saturated, unsaturated, MUFA, PUFA, 

No. of hours/week Credits 
4 4 

 
Course Objectives 
 
The course aims to provide general theoretical information on micronutrients, water 

and electrolytes in nutritional biochemistry and their functions in metabolism. Also, 

explains how nutrients are delivered to the body and describes the function of various 

nutrients including how they are metabolized to form energy used by the human body. 

Course Outcomes:  
Upon successful completion of this course, the student will be able to 

 Nutritional essentiality of biomolecules 
 Insights gained help the students to apply it into research or in their day to day 

life.  
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cis and trans fatty acids. Role of lipoproteins, cholesterol, and triglycerides in health and 
disease. Dietary sources, requirements, deficiency symptoms and biological role of fat-
soluble vitamins (vitamin A, D, E and K). Hypovitaminosis and hypervitaminosis. Vitamin 
like compounds. 
 
UNIT-IV 
Dietary sources, requirements, deficiency symptoms and biological role of water-soluble 
vitamins (thiamine, riboflavin, niacin, pantothenic acid, pyridoxine, biotin, folic acid, vitamin 
B12, vitamin C). Minerals: Macro and micronutrients, dietary sources, requirements, 
functions, and deficiency symptoms. Recommended dietary allowances and factors affecting 
it. Antinutritional factors: sources and harmful effects of anti-vitamins (avidin, dicoumarol), 
Natural toxicants (Lathyrus sativa) and adulterants (butter yellow, lead chromate, malachite 
green). 
 
Recommended Textbooks and References 

1. Tom Brody, 1998, Nutritional Biochemistry, Academic Press, Second Edition. 
2. M. Swaminathan, 2015,  Food& Nutrition Volume I and II, Bappco 
3. Joan Webster-Gandy, Angela Madden, and Michelle Holdsworth, 2011; Oxford 

Handbook of Nutrition and Dietetics by Oxford Medical Handbooks. 
4. Food science by B. Sreelakshmi (2010)  
5. Nutrition and Dietetics by Davidson S and Pasmor JR (2001)  
6. Food facts and principles –SakunthalaManay, Sadhakshara Swami. (2008). 
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SEMESTER TWO 

 

DSC 06 – METABOLISM 

 
 
 
 
 
 
 
 
 
 
 
 
 

UNIT-I 
Metabolism: Definition, phases of metabolism, Anabolism, Catabolism, and Amphibolic 
pathway. Glycolysis, TCA: pathway, energetics, and regulation. Substrate level 
phosphorylation reactions of glycolysis. Fates of pyruvate-aerobic and anerobic conditions. 
Anaplerosis, Glyoxylate Cycle, HMP shunt, Uronic acid pathway, Gluconeogenesis, 
Glycogenesis, Glycogenolysis, Cori cycle, Glucose–alanine cycle, Glucose paradox, Utilization of 
lactose and fructose. 
 
UNIT-II 
Lipids and fate of dietary lipids. Oxidation of fatty acid – α, β and ω types, Knoop’s 
experiment, β-oxidation of even number saturated fatty acids, energetics, Carnitine cycle, 
Biosynthesis of fatty acids and cholesterol, - their regulation. Chain elongation and 
Desaturation, Formation and degradation of ketone bodies. Biosynthesis and degradation: 
Lecithin, cephalin, phosphatidyl inositol and phosphatidyl serine. Plasma lipoproteins 
(Composition). Biosynthesis of glycolipids. 
 
UNIT-III 
Mitochondrial electron transport: Organization of respiratory chain complexes, structure and 
function of the components; Fe-S proteins, cytochromes, Malate-aspartate shuttle, glycerol 
phosphate shuttle. Q cycle, proton transfer, P/O ratio, respiratory control, oxidative 
phosphorylation, ATP synthase complex, binding change mechanism, proton motive force, 
Mitchell’s hypothesis. Futile cycles and their application. Uncouplers and inhibitors. 
 
UNIT-IV 
Fate of dietary proteins, ubiquitin-proteosome pathway, lysosomal pathway. Degradation and 
biosynthesis of glycoproteins and proteoglycans. Transamination, deamination and 

No. of hours/week Credits 
4 4 

 
Course Objectives 

 
To study the basic metabolic pathways of carbohydrates, lipids, proteins and 
mechanism of respiratory chain. 
 

Course Outcomes:  
After successful completion of the course, student able to 
 understand different steps involved in the pathways of carbohydrates, lipids, 

proteins, and nucleic acids.  
 Mechanism of energy generation mechanism in respiratory chain.  
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decarboxylation. Ketogenic and glucogenic amino acids. Urea cycle and its significance. 
Metabolism of individual amino acids – glycine, phenyl alanine and tyrosine. Biosynthesis and 
degradation of purine and pyrimidines, de novo and salvage pathway, Biosynthesis and 
degradation of heme. 
 
Recommended Textbooks and References 
 

1. Essentials of Biochemistry- U. Sathyanarayanan, Books and Allied (P) Ltd. 8/1, 
Chintamani Das lane, Kolkata, 2004. 

2. Principles of Biochemistry – 7th edition, Lehninger, Nelson & Cox, Macmillan    
worth Publishers, 2013. 

3. Biochemistry 29th edition Robert Harper’s, McGraw Hill, 2012.  
4. Biochemistry, 5th edition, Stryer W.H Freeman. Donald Voet, J.G. Voet, John   

Wiley, J O H N WI VP & Publisher Kaye Pace, 2005. 
5. General Biochemistry – Weil (Wiley Eastern, India).  
6. Essentials of Biochemistry – A.I. Jain.2nd edition. S.Chand publications, 2004.  
7. Primer for the Exercise and Nutrition Sciences: Thermodynamics, Bioenergetics,   

Metabolism, Christopher B. Scott. 2010.   
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SEMESTER TWO 
 

DSE 1 (a) – CELL SIGNALING 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT-I 
Cell-cell communication- autocrine, paracrine, endocrine, intracrine, and neuroendocrine. 
Concept of cell signaling- reception, amplification, and response; Extracellular and 
intracellular signaling. Ligands and receptors. Types of receptors: membrane bound, cytosolic, 
and nuclear. Hormones as chemical messengers: peptide/protein hormones, steroid 
hormones, and amino acid derived hormones. Mechanism of action of secondary messengers- 
cAMP, cGMP, IP3, DAG, Ca2+,NO. 
 
UNIT-II 
G Protein coupled receptors (GPCRs), - structure and mechanism, regulatory GTPases, 
heterotrimeric G proteins and effector molecules of G Proteins. Ser/Thr-specific protein 
kinases and phosphatases. Receptor tyrosine kinases (RTKs), MAP kinase pathway, Cell 
survival pathway, p53 pathway. Extrinsic and Intrinsic apoptotic pathways; Insulin receptor 
signaling; vascular endothelial growth factor and platelet derived growth factor signaling 
pathways. 
 
UNIT-III 
Signaling by nuclear receptors: ligands, structure and functions of nuclear receptors, nuclear 
functions for hormones/metabolites - orphan receptors; cytoplasmic functions and crosstalk 
with signaling molecules, signaling pathway of the steroid hormone receptors. Cytokine 

No. of hours/week Credits 
4 4 

 
Course Objectives 
To enable the students to understand the cellular networks involved in maintenance 
of living organism. The students will appreciate the role of multiple biomolecules in 
bringing physiological changes with a systematic approach. 
Course Outcomes:  
 
Upon successful completion of this course, the student will be able to 

• describe the mechanisms by which different receptors may be activated by 
their respective ligands 

 describe and give examples of the structure and properties of the 
majorcomponents of signal transduction pathways. 
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receptors- structure and activation of cytokine receptors, JAK-STAT pathway, Janus kinases, 
STAT proteins.  
 
UNIT-IV 
Cell culture and in vivo model to study cell signaling pathways. Applications of siRNA, shRNA, 
adenoviral RNAs. Gene and Protein expression studies. Single and multiple gene expression 
analysis. Microarray and Super array technologies. Implications of cell-specific and tissue-
specific gene overexpression and deletion in cell signaling, health and diseases 
 
Recommended Textbooks and References 

1. Lodish, H, et al., 2016, Molecular Cell Biology. 5th Edn. W. H. Freeman; 8th edition.  
2. Alberts et al. 2008, Molecular biology of the Cell –Garland Science; 5th edition.  
3. Karp, 2013, Cell and Molecular Biology. J.JohnWiey and Sons In. Wiley; 7th edition. 
4. Geoffrey M Cooper and Robert E Hausman, 2006, The Cell-Molecular approach. 

Sinauer Associates, Inc.; 4th edition.   
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SEMESTER TWO 

 

DSE 1 (b)– PROTEOMICS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNIT-I 
Protein sequence analysis using software: Emboss, Data mining proteomes, Motif mapping 
using Prosite, Prodom, protein expression profiling, protein - protein interactions, protein 
complexes. Mapping protein modifications. Protein secondary structure analysis, Molecular 
visualization protein 3D structure using Rasmol, pdb file format. 
 
UNIT-II 
Molecular modeling, Concepts of Molecular Modeling, Molecular structure and internal 
energy, Energy minimization of small molecules, Ab initio, DFT and semi-empirical methods, 
Construction of initial model, Refining the Model, Manipulating the model, Rotomer libraries, 
Three- Dimensional structure prediction, comparative modeling, Homology modeling, 
Threading, Energy based prediction of protein structures, Modeling software SPDBV. SWISS - 
Model.   
 
UNIT-III 
Introduction to basic concepts, Molecular recognition by receptor and ligand design, 
Generation of Rational Approaches in Drug design, Introduction to drug designing, 
discovering a drug, Target identification and validation, Identifying the lead compound, 
Optimization of lead compound. 
 
UNIT-IV 
Docking methods introduction, three dimensional descriptions of binding site environment 
and Energy calculation, Automatic Docking Method, Three-Dimensional database search 

No. of hours/week Credits 
4 4 

 
Course Objectives: 
 
This course aims to provide the students with an introduction to current 
methodologies and trends in the field of proteomics.To give an overview and 
awareness of typical proteomics applications both from lectures and an introduction to 
proteomics lab work. 
 
Course Outcomes: 
 
Upon successful completion of this course, students will be able to 
 understand the advantages and disadvantages of proteomics over wet lab 

experimental methods with emerging technologies.  
 participate in scientific discussions regarding proteomics technologies critically 
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Approaches, Design of ligands, Drug-receptor interactions automated structure Construction 
methods, AUTODOCK.     
 

Recommended Textbooks and References 

1. Creighton TE (1993) Proteins: structures and molecular properties: Macmillan. 
2. Bioinformatics – 2008. Principles and Applications, 1st ed. Ghosh, Z. and Mallick, B., 

Oxford University Press (India),  
3. M. Michael Gromiha, 2010. Protein Bioinformatics: From Sequence to Function, 

Academic Press.  
4. Bioinformatics: Sequence and Genome Analysis (2001), 1st ed., Mount, D.W. Cold 

Spring HarborLaborator Press (New York)  
5. Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins (2005), 3rd ed., 

Baxevanis, A.D. and Ouellette, B.F., John Wiley & Sons, Inc. (New Jersey).Sharma, P.D. 
1990. Ecologyandenvironment. Rastogi publications, Meerut. 
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SEMESTER TWO 

 

DSE  02(a)– GENOMICS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT-I 
Strategies for sequencing genomes, DNA sequencing methods: Maxam–Gilbert and Sanger’s 
Dideoxy Method, Next Generation Sequencing, Genetic and physical map, DNA segment 
nomenclature, Human genome diversity, Genome project: History, organization, goals, and 
outcomes of human genome project. 
 
UNIT-II 
Organization of human genome: Mitochondrial genome, Gene density, CpG islands, RNA-
encoding genes, functionally identical/similar genes, Diversity in size and organization of 
genes, Annotation. Human Microbiome Project, 16S rRNA analysis, Synthetic Genomes. 
 
UNIT-III 
Functional genomics -of microbes, plants and animals; transcriptome analysis methods, 
microarrays and serial analysis of gene expression. Basic concepts of identification of 
disease genes, gene silencing, role of bioinformatics-OMIM database, reference genome 
sequence, integrated genomic maps, gene expression profiling, identification of SNPs.. 
 
UNIT-IV 
Molecular markers in genome analysis- for disease monitoring, Tools for genome analysis- 
RFLP, RAPD, AFLP, SSLPs, STR, EST and SNPs, Linkage and Pedigree, disease prognosis, 
genetic counseling.  Metagenomics and its applications. 

 

No. of hours/week Credits 
4 4 

 
Course Objectives: 
 
It is aimed to develop skills in experimental design within the context of learning about 

biology including regulation of transcription and translation 

Course Outcomes:  
 

 The students will learn vital concepts of technologies pertinent to Genomics 
and their applications 

 The students will be able to demonstrate skills to apply the knowledge in 
scientific queries. 
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Recommended Textbooks and References 

1. Understanding the Human Genome Project, Michael A. Palladino, Benjamin
 Cummings, 2nd ed. 2005.  

2. Concepts in Pharmacogenomics, Martin M. Zadanowicz, ASHP, 1st ed. 2010.  
3. From Genes to Genomes. Dale &Schartz, Wiley. 2003. 
4. Creighton TE (1993) Proteins: structures and molecular properties: Macmillan. 
5. Gupta, P.K. (2012). Biotechnology and Genomics, First Edition, Sixth reprint, Rastogi 

Publications, Meerut.  
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SEMESTER TWO 

 

DSE 2b – BIOETHICS & IPR   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNIT I 
Bioethics; Consent; Human vulnerability and personal integrity; Privacy and confidentiality; 
Equality, justice and equity; Social responsibility and health; World Medical Association 
(WMA), Declaration of Helsinki. Use of animals for research and testing and Alternatives for 
Animals in Research; Three Rs tenets, Animal welfare needs 
 
UNIT-II 
Stem cell ethics: ethical issues related to transgenic crops, biosafety and management. Ethical 
issues related to biomedical research; Ethical issues associated with consumptions of 
genetically modified foods and other products, Ethical implications of human genome project, 
Social and ethical implications of biological weapons, Bioremediations and environmental 
impacts of using GMOs. 
 
UNIT-III 
Overview of Intellectual Property- Introduction and the Need for Intellectual Property Right 
(IPR), IPR in India – Genesis and Development, IPR In Abroad, Some important examples of 
IPR. Role of Intellectual Property Rights (IPR) in Research and development, Infringement of 
intellectual property rights, Enforcement Measures. World intellectual property (WIPO), 
Patent Cooperation Treaty (PCT) 
 
UNIT-IV 
India as a Receiving Office (RO), National Phase Patent applications and conventional 
applications. Inventions which are patentable in India (Section 3 of Indian Patents Act), 

No. of hours/week Credits 
4 4 

 
Course Objectives: 
 
This course helps to always adhere to the ethical practices appropriate to the discipline and 
to adopt safe working practices relevant to the bioindustries & field of research 
Course Outcomes:  
 

• Students will gain awareness about Intellectual Property Rights (IPRs) to take 
measure for the protecting their ideas  

• They will be able to devise business strategies by taking account of IPRs  
• They will be able to assists in technology upgradation and enhancing 

competitiveness. 
• They will acquire adequate knowledge in the use of genetically modified organisms 

and its effect on human health 
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novelty and inventive step requirements (Section 2 of Indian Patents Act), Compulsory 
licensing in India, Overview of US patent practise:  statutes 35 USC 101, 112, 102 and 103. 
 
Recommended Textbooks and References 

1. Thomas, J. A. and Fuch, R. L. Biotechnology and Safety Assessment. Academic Press. 
(2002). 

2. Fleming, D. A., Hunt, D. L., Biological safety Principles and practices. ASM Press. (2000). 
3. Sateesh, M. K. Bioethics & Biosafety, IK Publishers. (2008). 
4. Goel and Prashar, IPR, Biosafety and Bioethics, Pearson education, India (2013) 
5. Dr. G.B. Reddy (2016) Intellectual Property Rights and the Law, Gogia Law Agency. 
6. B.L.Wadehra (2016); Law relating to Intellectual Property, Universal Law Publishing 

Co.  
7. P. Narayanan (2008); Intellectual Property Law, Eastern Law House 
8. Dr.S.R. Myneni (2003); Law of Intellectual Property, Asian Law House. 
9. Sheetal Chopra (2010); Patent Agent Examination, Lexis Nexis 
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SEMESTER TWO 

 

SEC 02 - GENETIC ENGINEERING 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT-I 
Aim and scope of genetic engineering. Isolation of nucleic acids. Purity and integrity of DNA 
and RNA. cDNA. Gene and cDNA cloning. Restriction endonucleases– staggered cut and blunt 
end, linkers, and adapters, homopolymer tailing, synthetic oligonucleotides. isoschizomers. 
Separation of fragments. Allocating genes to chromosomes -chromosome walking, RFLP and 
RAPD. 
 
UNIT-II 
Gene cloning, Genomic cloning, cDNA cloning. Vectors-plasmids, phage, cosmids and 
phagemid, Transfections of vectors into host cells: micro-injection, electroporation, and 
lipofection. Colony and plaque hybridization. Yeast cloning vectors, plant vectors, bacterial 
artificial chromosome, SV40, shuttle vectors. Construction of expression vectors. 
 
UNIT-III 
Transformation: Micro injection, electroporation, lipofection, calcium phosphate method, 
protoplast fusion/somatic cell hybridization and biolistic methods. Transgenic plants and 
animals, Knock-in and knock-out technology; Gene therapy. GM foods and Biosafety. 
Applications in agriculture, medicine, and industry. DNA sequencing Automated sequencing. 
Human genome project. Next Generation Sequencing.  
 
UNIT-IV 
Blotting techniques: Principle, procedure, and applications of dot blot, Southern, northern 
and western blot, DNA footprint assay, DNA fingerprint assay, gel-retardation assay, 
nuclease protection assay. Polymerase chain reaction: types; hot start, multiplex, RT-PCR 
and Nested PCR, quantitative PCR, primer designing and cloning PCR products.  

No. of hours/week Credits 
2 2 

Course Objectives: 
This course aims to educate the students in strategizing research methodologies 
employing recombinant DNA techniques. 
 
Course Outcomes:  
 
Upon successful completion of this course,  
 The students would be able to demonstrate the innovative utilization of 

manipulating enzymes 
 And understand various cloning and expression vectors and analysis of genomic 

sequences; 
 to interpret the applications of genetic engineering in biotechnological research 
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Recommended Textbooks and References 

1. Molecular Cell Biology-Darnell, Lodish Baltimore, 4th Ed. W.H. Freemen and 
Company, New York. 

2. Gene Structure and Expression-Hawkins 
3. Microbiology- Prescott, L., Harley, J.P. and Klein, D.A. 7th Ed. 2008, McGraw Hill 

Publication. 
4. Genetic Engineering: Prim rose, S.B.  
5. Molecular Bio-technology- Principles and application of Recombinant DNA. GLicks, R. 

Bernard and Pasternak, J.Jack. Panima Publishing Corporation. Bacterial Plasmids. 
Breda, P. 
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SEMESTER TWO 
 

Practical 03 

1. Sectioning and processing tissues of vital organs 

2. Haematoxylin and Eosin staining of sections of vital organs. 

3. Specimen identification: anatomy and physiology. (Visit to Museum) 

4. Plasma and Serum Sample Preparation 

5. Preparation of blood smear and differential leucocyte count.  

6. Determination of Blood group. 

7. Estimation of hemoglobin 

8. Determination of A/G ratio in serum 

9. Estimation of Vitamin C 

10. Estimation of Iron by Wong’s method. 

11. Determination of Phosphorous by Fiske and Subbarow’s method. 
 

Practical 04 

 
1. Determination of reducing sugars by DNS method  

2. Estimation of reducing sugars by Hedgedon and Jensen method. 

3. Determination of pKa and PI values of an amino acid by titrimetric method  

4. Estimation of amino acid by formal titration. 

5. Estimation of proteins by Lowry’s method  

6. Estimation of proteins by Bradford method.  

7. Determination of acid value of oil or fat. 

8. Determination of peroxide value of oil or fat. 

9. Determination of iodine value of oil or fat. 

10. Determination of 

a. Moisture content of foods 

b. Adulterants in food 

c. Calcium in grains 

d. Iron in vegetables 

 

No. of hours/week Credits 
4 2 

No. of hours/week Credits 
4 2 

No. of hours/week Credits 
4 2 
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SEMESTER THREE 

 

DSC 07 -  ENZYMOLOGY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNIT-I 
Classification of enzymes, properties of enzymes – catalytic activity and specificity. Enzyme 
localization and assay of enzymes, Units of enzyme activity, Active site – Fisher and 
Koshland models, formation of enzyme – substrate complex and experimental evidences. 
Nature of active site, mapping of enzyme active site through chemical procedures and site 
directed mutagenesis, Factors affecting enzyme activity, Modern concepts of evolution of 
catalysis, ribozymes, abzyme and synzymes. 
 
UNIT-II 
Kinetics of single substrate enzyme catalyzed reactions, Michaelis – Menten equation, 
Lineweaver - Burk, Eadie – Hofstee and Hanes plots: Primary and secondary plots. 
Significance of Vmax, Km, Kcat, specificity constant (Kcat/Km). Kinetics of multisubstate 
reaction. Non-sequential (ping-pong) and sequential (ordered and random) mechanisms. 
Use of initial velocity, inhibition, and exchange studies to differentiate between multi 
substrate reaction mechanisms. Enzyme Inhibition: Reversible inhibition – competitive, non-
competitive, uncompetitive, mixed inhibition; Irreversible inhibition, Determination of Ki 
values. 
 
UNIT-III 
Types of reaction catalysis – General acid – base, electrostatic, covalent, intermolecular, 
metal – ion catalysis, Proximity and orientation. Mechanism of reaction catalyzed by serine 

No. of hours/week Credits 
4 4 

 
Course Objectives: 
 
This course is aims in enlightening the students with the process of molecular 
catalysis carried out by the enzymes by involving the methodology involved in 
assessing the enzyme activity and mechanism of enzyme action. It aims in 
illustrating the enzyme catalysis, kinetics, and regulatory aspects. 
 
 

Course Outcomes:  
 

 It helps the students to learn the significant features of the biochemical 
catalysts  

 The students would be able to apply this knowledge gained in the 
pharmacological aspects in evaluating the effectiveness of a drug for 
enzyme inhibition studies.   
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proteases – trypsin and chymotrypsin, carboxypeptidase, lysozyme, ribonuclease. Rotational 
catalysis – ATPase. Mechanism of catalysis with coenzymes – pyridoxal phosphate, flavin 
nucleotides, thiamine lpyrophosphate, biotin, tetrahydrofolate, lipoic acid. 
 
UNIT-IV 
Enzyme regulation – general mechanisms. Allosteric enzymes (ATCase). Cooperativity 
phenomenon. Hill and Scatchard plots. Sigmodal kinetics and their physiological significance, 
Symmetric and sequential models of action of allosteric enzymes and their significance. 
Feedback inhibition and feed forward stimulation., Reversible and irreversible activation. 
Isoenzymes, Multifunctional enzymes, Multi – enzyme systems – properties, mechanism of 
action and regulation of Pyruvate dehydrogenase and Fatty acid synthase complex. 
 

Recommended Textbooks and References 
1. Palmer T. Understanding Enzymes. 1995. Ellis Horwood Ltd , Publisher 
2. Nelson, D. L., Lehninger, A. L., & Cox, M. M. 2008, Lehninger principles of 

Biochemistry. Macmillan. 
3. Berg, J. M., Tymoczko, J. L., &Stryer, L, 2002, Biochemistry – 5th edition. 
4. Price NC, Frey PA (2001) Fundamentals of enzymology. Biochemistry and Molecular 

Biology Education 29: 34-35. 
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SEMESTER THREE 

 

DSC 08 -  CLINICAL BIOCHEMISTRY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT-I 
Specimen collection, processing, and analyses (Blood, urine, faeces, other body fluids); 
Metabolite profiling. Organ Function Tests- Endocrine, Lung, Cardiac, Gastric, Pancreatic, 
Liver, Renal. Enzymes of diagnostic importance- LDH, Creatinine kinase, transaminase (AST- 
SGOT, ALT-SGPT), alkaline phosphatase, pancreatic lipase, amylase, choline esterase. 
 
UNIT-II 
Hypoglycemia and Hyperglycemia. Diabetes Mellitus- Type I & II, glucose tolerance test 
(GTT), HbA1c, diabetic ketoacidosis, diabetic retinopathy, diabetic nephropathy, Glaucoma, 
diabetic coma, gestational diabetes, juvenile diabetes. Inborn errors of carbohydrate 
metabolism. Glycosuria, fructosuria, pentosuria, galactosemia, Glucose-6-phosphate 
dehydrogenase (G6PD) deficiency and glycogen storage diseases. Hyperglucagonemia, 
Lactose intolerance.  Advanced glycation end products. 
 
UNIT-III 
Lipid profile., fatty liver, atherosclerosis, arteriosclerosis, lipid storage diseases, 
hypolipoproteinemia and hyperlipoproteinemia, Niemann-Pick disease, Gaucher’s disease, 
Tay-Sach’s disease, LCAT deficiency, Fabry's disease, Jaundice, hepatitis, cholestasis, 
cirrhosis, and gallstones. Cysteinuria, Phenylketonuria, Maple syrup disease, Alkaptonuria, 
Albinism and Hartnup disease, Lesch-Nyhan syndrome, Hyperuricemia, Gout, 
Hypourecemia- Xanthinuria and liathiasis, Orotic aciduria, renal calculi, uremia 

No. of hours/week Credits 
4 4 

 
Course Objectives 
Aim of this course are to demonstrate, through lectures and other learning environments, 
how basic biochemistry and analytical chemistry can be applied to medical diagnosis, 
treatment and management. The student will be able to learn about different clinical 
disorders, the biochemical consequences of particular disease process and the response 
to therapy. 
Course Outcomes: 

• It trains the students to gain concepts of assessing the human physiology using 
biological fluid.  

• It illustrates the mechanism of metabolic disorders at molecular level.  
• It facilitates in employability in diagnostic and research institutes. 
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UNIT-IV 
Hypo and hyper acidity, gastric ulcers, malabsorption syndrome, steatorrhea, diarrhoea. 
Haemophilia A & B. Thalassemia, Sickle cell anemia; Microcytic-, normocytic- and macrocytic 
–anemia. Porphyria and porphyrinuria. Hypo- and Hyper secretion of hormones, 
Acromegaly, Gigantism, Dwarfism, Cushing’s syndrome, Grave’s disease, Hashimoto disease, 
Addison’s disease, Diabetes insipidus, Hypertension and cardiovascular complications. 
 
Recommended Textbooks and References 
 

1. Varley, H., Gowenlock, A. H., McMurray, J. R., & McLauchlan, D. M, 1988, Varley's 
practical clinical biochemistry. Heinemann Medical. 

2. Oser, B. L., & Hawk, P. B, 1965, Hawk's physiological chemistry.McGraw-Hill. 
3. Vasudevan, D. M., Sreekumari, S., &Vaidyanathan, K, 2013, Textbook of 

biochemistry for medical students. JP Medical Ltd. 
4. Geoffrey Beckett, Simon Walker, PeterRae. Clinical Biochemistry. 2013. Wiley-

Blackwell; 8th edition 
  



51

43 
 

 
SEMESTER THREE 

 

DSC 09 -  IMMUNOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT I: 

Introduction: Historical development and milestones in immunology. Antigenicity, 
immunogenicity, innate and acquired immunity. Primary and secondary lymphoid organs. 
Antigens and  antibodies; haptens and  determinants: epitopes  and paratopes. Biomolecules 
and cells as antigens. Classes and subclasses of immunogloblins, structure of 
immunoglobulins, hyper variable region isotypic, allotypic, and idiotypic variation. 
 

UNIT II: 

Cellular Basis of Immunity: Primary and secondary immune response. Development of B and 
T cells and their sub sets. T-helper cells, T-killer cells, T-suppressor cells. B and T cell 
receptors, antigen processing and presentation. Cytokines and co-stimulatory molecules; 
lymphokines, interleukins, structure and function of IL-l, IL-2, TNF-alpha. Suppression of 
immune response, Generation of immunoglobulin diversity, gene rearrangement and other 
mechanisms, clonal selection theory of Burnet.  
 

UNIT III: 

MHC: MHC gene and its polymorphism, role of MHC in immune response and transplantation.  
Transplantation: Autograft, isograft, allograft and xenograft. Graft rejection, graft vs. host 
reaction. Immunosuppressive drugs. Tumour immunology: Tumour associated antigens, 

No. of hours/week Credits 
4 4 

 
Course Objectives: 
To give the cellular and molecular basis of immune responsiveness. To understand the 
roles of the immune system in both maintaining health and contributing to disease.Trains 
students with essentiality of molecules, cells, tissues, and organs involved in the defense 
mechanism.  
Course Outcomes: 

 Upon successful completion of this course, students will be able to 
1. Understand the immune system, its components and their functions  
2. Know about various immunology-based techniques for analyzing antigen-antibody 

interaction. 
3. Gain insight into informatics-based approaches for prediction of allergen epitopes,  
4. Predict immunologically reactive epitopes and computational vaccine design using 

immunoinformatic tools. 
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factors favoring tumour growth, immune surveillance. Tumour necrosis factors, Antitumour 
drugs and Immunotherapy.    
 

UNIT IV: 

Disorders of immunity: Immunological tolerance, Autoimmunity.  Immunodeficiency 
disorders, SCID, AIDS. Production & applications of Monoclonal & Polyclonal antibodies, 
Immunological techniques:  agglutinations, complement fixation, Immunodiffusion, 
Immunoelectrophoresis, RIA & ELISA, Western blotting. Systemic Lupus Erythomatosus. 
Vaccines: Adjuvants, vaccines and their preparations. 
 

Recommended Textbooks and References 
 

1. Roitt I M, Brostoff J and Male D K, 1993. Immunology Mosby – Yearbook Europe Ltd., 
London -3rd edition 

2. Roitt I M Delves P J.2001. Essential Immunology, Blackwell Scientific Publications – 
10th edition. 

3. Boyd W C,1964.Fundamentals of Immunology, Toppan Co. Ltd., Tokyo.  
4. Kimball J W, 1983. Introduction to Immunology, Macmillan Publishing Co. Inc. New. 

York.  
5. Kubay J. 2001.Immunology,W H Frecman& Company NewYork–2nd edition.  
6. Abbas A K Lichtman A H, 2007. Cellular and Molecular Immunology. Oxford University 

Press, Oxford  3rd edition. 
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SEMESTER THREE 

 

DSE 03 (a)-  STEM CELL BIOLOGY & REGENERATIVE MEDICINE 

 
 

 

 

 

 

 

 

 

 
 

Unit -I 

Introduction to stem cells Definition, properties, proliferation, culture of stem cells, medical 
applications of stem cells, ethical and legal issues in use of stem cells. Different types of stem 
cells, process and mechanism of stem cell subset development and their spatial organization 
during human development. 
 

Unit -II 

Types of stem cells. Stem Cell biology and therapy, types embryonic stem cell, Adult stem 
cell, Stem Cell Biology and Therapy, Embryonic Stem Cells, culture and the potential benefits 
of stem cell technology. Ectoderm, mesoderm and endoderm development and process of 
organogenesis during humandevelopment. Organoids and Spheroids 
 

Unit - III 

Therapeutic applications of stem cells Gene Therapy: Introduction, History and evolution of 
Gene therapy, optimal disease targets, Failures and successes with gene therapy and future 
prospects, Genetic Perspectives for Gene Therapy, Gene Delivery methods: Viral vectors and 
Non-viral Vectors 

 

Unit - IV 

Ethical Issues associated with stem cell-based regenerative medicine field Regulatory and 
Ethical Considerations of stem cell and Gene Therapy, Assessing Human Stem Cell Safety, Use of 
Genetically Modified Stem Cells in Experimental Gene Therapies. 

No. of hours/week Credits 
4 4 

 
Course Objectives 
 
The objective of this paper is to familiarize the students with stem cell technology and 

its applications for betterment of the society. The course is designed to give a broad 

view of mammalian stem cells, reviewing where they are found in the body, the different 

types and how they are cultured 

Course Outcomes:  
 understand basic biology of these stem cells 
 bioengineering and application of these stem cells to potential treatments of human 

diseases. 



54

46 
 

 

Recommended Textbooks and References 

1. Stem Cell Biology, Daniel Marshak, Richard L. Gardener and David Gottlieb, Cold Spring 
Harbour Laboratory Press 

2. Stem cell biology and gene therapy, Booth C., Cell Biology International, Academic Press 
3. Stem Cell and Gene-Based Therapy: Frontiers in Regenerative Medicine, Alexander Battler, 

Jonathan Leo, Springer,  
4. Stem Cell Biology and Gene Therapy. Quesenberry PJ, Stein GS, eds. Wiley, 1998. 
5. Progress in gene therapy, Volume 2, Pioneering stem cell/gene therapy trials, Roger 

Bertolotti, Keiya 
6. Ozawa and H. Kirk Hammond, VSP international science publishers Stem Cells Handbook: 

Stewart Sell, Humana Press; Totowa NJ, USA; Oct. 2003. 
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SEMESTER THREE 

 

DSE 03 (b)-  PLANT BIOCHEMISTRY 

 
 
 
 

 
 
 
 
 
 
 
 
Unit -I 
Photosynthesis – Photosynthetic apparatus, photosystems I and II; Hill reaction, light harvesting 
complexes, photosynthetic electron transport and generation of NADPH & ATP, cyclic and non-
cyclic photophosphorylations, C3 and C4 pathway and its regulation, RUBISCO, PEP 
carboxylase. Photorespiration. Bacterial photosynthesis Electron transport system in plants: 
oxidative phosphorylation, mitochondrial respiratory complexes, order and organization of 
electron carriers, electrochemical gradient, chemiosmotic theory, ATP synthase and mechanism 
of ATP synthesis.  
 
Unit- II 
Nitrogen metabolism: assimilation of nitrate, structural features of nitrate reductase and 
nitrite reductase, incorporation of ammonia into organic compounds, regulation of nitrate 
assimilation. Biological nitrogen fixation by free living and in symbiotic association; 
structure, function, and regulation of the enzyme nitrogenase. nitrogen cycle. 
 
Unit-III 
Responses of plants to biotic (pathogen and insects) and abiotic (water, temperature and salt) 
stresses; mechanisms of resistance to biotic stress and tolerance to abiotic stress. Stress 
avoidance. Relationship between stress and adaptation. Antioxidative defense system in 
plants – reactive oxygen species and their generation, enzymic and non-enzymic components 
of antioxidative defense mechanism. 
 
Unit- IV  
Plant hormones: Biosynthesis, storage, breakdown and transport. Physiological effects and 
mechanisms of action of auxins, gibberlines, cytokinins, ethylene, abscisic acid, jasmonic acid. 
Toxins of plant origin – mycotoxins, phytohemagglutinins, lathyrogens, nitriles, protease 

No. of hours/week Credits 
4 4 

Course Objectives 
The paper aims to provide information on the physiological processes of plant at 
molecular level. It explains the biochemical and cellular aspects of photosynthesis, 
respiration, and other special functions of plants. 
Course Outcomes 
 It enables the students to appreciate the functioning of plants by specialized 

molecular processes.  
 The knowledge can be extrapolated during their research work. 
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inhibitors, protein toxins. Secondary metabolites and their roles in plant physiology and as 
alternative medicine. Phytochemical studies: Extraction, fractionation and characterization. 
 

Recommended Textbooks and References 

1. AC. Deb, 2001.Fundamentals of Biochemistry, New Central Book Agency (P) 
Limited.  

2. Dey, P. M., &Harborne, J. B. 1997, Plant Biochemistry. Academic Press. 
3. Hans-Walter Heldt and Birgit Piechulla. 2010, Plant Biochemistry. London 

Academic. 
4. Alberts, B., Bray, D., Hopkin, K., Johnson, A., Lewis, J., Raff, M., & Walter, P. 2013, 

Essential cell biology. Garland Science. 
5. T W Goodwin; E I Mercer. Introduction to plant biochemistry. 2005.  CBS publishers 
6. Birgit Piechulla Hans-Walter Heldt. Plant Biochemistry, Fourth Edition. Academic 

Press. 
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SEMESTER THREE 
 

SEC 03 – RESEARCH DESIGN  and  METHODOLOGY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIT - I 
RESEARCH FORMULATION AND DESIGN: Motivation and objectives – Research methods vs. 
Methodology. Types of research – Descriptive vs. Analytical, Applied vs. Fundamental, 
Quantitative vs. Qualitative, Conceptual vs. Empirical, concept of applied and basic research 
process, criteria of good research. Defining and formulating the research problem, selecting 
the problem, necessity of defining the problem, importance of literature review in defining a 
problem, literature review-primary and secondary sources, reviews, monograph, patents, 
research databases, web as a source, searching the web, critical literature review, identifying 
gap areas from literature and research database, development of working hypothesis. 
 
UNIT - II 
Research design: Meaning, Need, Features of Good Design, Concepts, Types. Basic principles of 
Experimental Design, various methods of Research. Survey, Philosophical, Historical, 
Experimental, Causal Comparative, Genetic, Case Studies. Tools for Data Collection: 

No. of hours/week Credits 
2 2 

 
Course Objectives 

1. This course offers "An overview of research methodology including basic concepts 
employed in quantitative and qualitative research methods.  

2. This course introduces research methods as they apply to the higher education field 
of study. 

3.  This course provides a macro perspective of the methods associated with 
conducting scholarly research in all follow-on core, elective, quantitative and 
qualitative courses; and the PG dissertation. 

Course Outcomes 
On successful completion of this course, students will be able to 

 demonstrate knowledge of research processes (reading, evaluating, and 
developing);  

 perform literature reviews using print and online databases; 
 identify, explain, compare, and prepare the key elements of a research 

proposal/report;  
 define and develop a possible HIED research interest area using specific research 

designs;  
 compare and contrast quantitative and qualitative research paradigms,  
 describe sampling methods, measurement scales and instruments, and appropriate 

uses of each;  
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Collections of Primary Data, Collection of Data through questionnaire and Schedules, other 
Observation Interview Methods, Collection of Secondary Data, Selection of appropriate 
method for data collection, Case Study, Focus Group Discussion, Techniques of developing 
research tools, viz. Questionnaire and rating scales etc. Reliability and validity of research 
tools. Accepts of method validation, observation and collection of data, methods of data 
collection, sampling methods, data processing and analysis strategies and tools,data analysis 
with static package (Sigma STAT,SPSS for student t-test, ANOVA, etc.), hypothesis testing. 
 
UNIT - III 
Introduction, overview and research misconduct, rules and regulations in India, data 
management, mentoring, mentor-mentee responsibilities, authorship guidelines, publication 
and peer review, intellectual property, plagiarism, patents, collaboration, reporting and 
representation research, representing images, bias, conflicts of interest, ethical use of animal 
subjects, protection of human subjects, stem cell ethics, Eco sourcing code of practice, 
radioactive, chemical and biohazard safety, waste management and disposal, social 
responsibility. 
 
UNIT - IV 
Meaning of Interpretation, Technique of Interpretation, Precaution in Interpretation, 
Significance of Report Writing, Different Steps in Writing Report, Layout of the Research 
Report, Types of Reports, Oral Presentation, Mechanics of Writing a Research Report, 
Precautions for Writing Research Reports, Conclusions. 
 
Recommended Textbooks and References 

1. Anthony, M., Graziano, A.M. and Raulin, M.L., 2009. Research Methods: A Process of 
Inquiry, Allyn and Bacon.  

2. Carlos, C.M., 2000. Intellectual property rights, the WTO and developing countries: the 
TRIPS agreement and policy options. Zed Books, New York.  

3. Coley, S.M. and Scheinberg, C. A., 1990, "Proposal Writing", Sage Publications.  
4. Day, R.A., 1992.How to Write and Publish a Scientific Paper, Cambridge University 

Press.  
5. Fink, A., 2009. Conducting Research Literature Reviews: From the Internet to Paper. 

Sage Publications  
6. Leedy, P.D. and Ormrod, J.E., 2004 Practical Research: Planning and Design, Prentice 

Hall.  
7. Satarkar, S.V., 2000. Intellectual property rights and Copy right. EssEss Publications. 
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SEMESTER THREE 

Practical 05 

 
1. Determination of specific activity of salivary amylase by DNS 

2. Effect of pH on the rate of salivary amylase. 

3. Effect of Temperature on the rate of salivary amylase. 

4. Determination of Km and Vmax of salivary amylase 

5. Time kinetics of salivary amylase. 

6. Effect of activators and inhibitors on salivary amylase. 

7. Demonstration of urease activity. 

8. Isolation of acid/ alkaline phosphatase and demonstration of its activity 

9. Isolation of protease and demonstration of its activity. 

10. Demonstration of Zymogram. 

 

Practical 06 

 
1. Qualitative analysis of abnormal constituents in urine. 

2. Estimation of Uric acid. 

3. Urea by DAMO method. 

4. Creatinine by Jaffe’s method. 

5. Isolation and estimation of serum cholesterol 

6. Serum enzyme assays:  

a. alkaline phosphatase,  

b. SGOT 

c. SGPT 

7. Glucose tolerance test (GTT) by GOD and POD method. 

8. Isolation of IgY from chicken egg yolk. 

9. Antigen Antibody reaction: Ouchterlony Double Diffusion method 

10. ELISA. Enzyme-Linked Immunosorbent Assay. 

11. Western Blotting 

No. of hours/week Credits 
4 2 

No. of hours/week Credits 
4 2 
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Semester Four



62



63

53 

Unit 3: 
Introduction, overview and research: 

Unit 4: 
Meaning of Interpretation: 

Recommended Textbooks and References 
 

 

 

 

 

 

 

 

 

 D’Angelo.

DISSERTATION

Course Type Marks
Credits

L T P C
Project 300 12

The student shall carryout, a semester long project work under the supervision/mentorship of 
identified guide (internal or external or both). The project work shall be compiled and submitted in 
the form of dissertation as per the format. The project work shall be original research work related to 
the programme or case studies that provide an analysis of specific research questions/socio-economic 
issues, etc. leading to a dissertation as partial fulfilment of the degree. 
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Question Paper Pattern
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I. LONG ESSAYS (Answer any TWO of the following)  2x15=30 Marks 

1.   

2.   

3.   

   

   

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

4.   

5.  

6.   

7.   

8.   

9.   

10.   

  

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

11.   

12.   

13.   

14.   

15.   

 
*****  

 
  

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

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

1.   

2.   

3.   

   

   

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

4.   

5.  

6.   

7.   

8.   

9.   

10.   

 
  

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

11.   

12.   

13.   

14.   

15.   

 
*****  

 
 
 

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

(Deemed to be University) 
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 


