
 
 

 
 
 
 
 
 
 

 

 
 

 
 

 
 
 
 
 
 

 

 
 

 

 

 

 

 

   SINGHANIA UNIVERSITY 

             (Year I and II - choice based Credit system) 

                      Master of Science In Biochemistry  

 

                                             

  CURRICULUM AND SYLLABUS
  



Year I 

Subject Code  Subject Title 

MSCBC-101 Biomolecules 

MSCBC-102 Enzymology and 

Biophysical Techniques 

MSCBC-103 Microbiology and Cell 

Biology 

MSCBC-104 Bioenergetics and 

Metabolism 

Practical 

Subject Code Subject Title 

MSCBC-105 Analytical Biochemistry 
 

 

Year II 

Subject Code Subject Title 

MSCBC-201 Molecular Biology 

MSCBC-202 Medical Biochemistry and 
Immunology 

MSCBC-203 Physiological Biochemistry 
and   Endocrinology 

MSCBC-204 Genetic Engineering 

Practical 

Subject Code Subject Title 
MSCBC-205 Clinical Biochemistry 

 



4  

Biomolecules I: Carbohydrates and Lipids 
1 The  molecular  logic  of  life:  The  chemical  unity  of  diverse  living  organisms, 

composition of living matter. Macromolecules and their monomeric subunits. 

2 Properties of water:  With interactions in aqueous systems. Ionization of water, weak 

acid weak bases. 

3 Carbohydrates:  Classification,  basic  chemical   structure,  general  reactions  and 

properties, biological significance, Sugar derivatives, deoxy sugars, amino sugars, and 

sugar acids. 

4 Lipids: Classification, structure and function of major lipid subclasses-acylglycerols, 

Lipoproteins, chylomicrons, LDL, HDL and VLDL, rancidity. Formation of micelles, 

monolayers, bilayer, liposomes. 

5 Vitamins  and  Co-enzymes:  Classification,  watersoluble  and  fatsoluble  vitamins. 

Structure,  dietary  requirements,  deficiency  conditions,  coenzyme  forms  and  their 

mechanism. 

 

 

(2) 

(2) 

(10) 

 
(8) 

(8)

 

Biomolecules II: Proteins 
1 Amino acids: Classification, Properties, reactions, rare amino acids.                                     (4) 
2 Protein classification: Reactions, functions, properties and Solid phase synthesis,               (5)

3 Structural levels of protein: 
a.    Primary Structure: Peptide bond, importance of primary structure. 

b.    Secondary structure: X ray diffraction, alpha-helix, β - structure, β-helix, super 

secondary structure. 

c.    Tertiary  Structure:  Forces  stabilizing,  unfolding/  refolding  expt.  Prediction  of 

tertiary Structure 
d.    Quaternary structure – hemoglobin. 

(12)

4 End group analysis, sequencing and peptide synthesis                                                             (6) 

5 Ramachandran plot.                                                                                                                   (3) 

Reference Books: 

1.  Principles of Biochemistry, Lehninger C Rs. Publ. 7
th 

edition (2017). 

2.  Biochemistry, L. Stryer, W.H. Freeman, San Francisco (2008). 

3.  Schaum’s Outline Series of Theory and Problems of Biochemistry, Philip W. Kuchel and G.B. 

Ralston. Int. Ed., McGraw-Hill Book Co. 
4.  Problem Approaches in Biochemistry. Wood and Hood. 

5.  Biochemistry by Voet and voet, 4
th 

edition (2010). 

6.  Biochemistry by Zubay (1997). 

 

Enzymology 
1 Basic   aspects:   Remarkable   properties,   cofactors,   nomenclature,   classification, 

isoenzymes and multienzymes. 

2 Enzymes kinetics: One-substrate reactions, effect of pH, temperature, inhibitions, two 

substrate reactions: theory, order analysis, pre-steady state kinetics, stopped flow 

technique, relaxation methods. 

 

 

(2) 

(8)

3 Mechanism  of  enzymes  action:  Theoretical  background,  factors  leading  to  rate      (8)

MSCBC-102: ENZYMOLOGY AND BIOPHYSICAL TECHNIQUES
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enhancement of enzyme catalyzed reactions,   acid-base catalysis, proximity and 

orientation effects, covalent catalysis, strain or distortion and change in environment. 

Experimental approaches of determination of enzymes mechanism: Kinetics studies, 

detection of intermediates, X-ray crystallographic studies, chemical modification of 

amino  acid  side  chain  and  affinity  labeling.  Examples  of  chymotrypsin,  triose 

phosphate isomerases, Lysozymes and Ribonuclease. 

4 Regulation  of  Enzyme  activity:    Control  of  activities  of  single  enzyme:  Inhibitor 

molecules, availability of substrate or cofactor and changes in covalent structure of 

enzymes. Zymogen activation and phosphorylation, dephosphorylation, ligand binding 

and induced changes, allosteric enzymes, theoretical models, Hill equation, Adair 

equation, M.W.C. and K.N.F. Models, usefulness of the models. Significance of 

allosteric and cooperative behavior in enzymes. 

5 Enzyme turnover: Kinetics of enzyme turnover, measurement of enzyme turnover, Ks 

and Kd, correlation between the rates of enzyme turnover and structure and function of 

enzymes, mechanism of enzyme degradation, significance of enzyme turnover 

 

 
 
 
 
 
 
 
 

(8) 
 
 
 
 
 
 
 

(4)

 

Reference Books: 
1.  Fundamentals of Enzymology by Price and Stevens, 3

rd 
edition (1999). 

2.  Enzymology by Dixon and Webb, 2
nd 

edition (1964). 

3.  Enzymes by Palmer 

 
Biophysical Techniques (Principle, methodology and biological applications) 
1 UV and visible Spectophotometry.                                                                                           (2)
2 Membrane  filtration  and  dialysis:  Nitrocellulose, fibre  glass,  Polycarbonate filters, 

dialysis and Concentration, reverse dialysis, freeze drying and lyophilization. 

3 Chromatography techniques: Partition and adsorption Chromatography- paper, TLC, 

GLC,  gel  filtration,  ion  exchange  chromatography:  properties  of  ion  exchangers, 

choice, HPLC, HPTLC, affinity chromatography, hydrophobic interaction 

chromatography, metal chelate chromatography, covalent chromatography. Special 

chromatographic techniques for nucleic acids: DNA cellulose chromatography, MAK 

hydroxyl-apatite chromatography, separation of DNA fragments according to their base 

composition. 

4 Electrophoretic techniques: Types of electrophoresis: moving boundary electrophoresis 

and zone electrophoresis (paper, celluse-acetate electrophoresis, gel Electrophoresis 

(starch gel, native PAGE, disc PAGE, gradient PAGE, SDS-PAGE, agarose gel 

electrophoresis, Isoelectric focusing, 2D gel electrophorosis) 

5 Isolation,  purification  and  criteria  of  purity  of  proteins  and  enzymes  &  other 

biomolecules. 

(3) 

(16) 

 
 
 
 
 
 
 

(6) 
 
 
 
 

(3)

 

Reference Books : 

1.  Physical biochemistry by D. Freifelder II
nd 

edition (1982) 

2.  Biochemical  techniques  by  Wilson  and  Walker,  Seventh  edition,  Cambridge 

University Press 2010. 

3.  Biophysical techniques by Upadhye and Upadhye, Himalaya Pub. House, (2009).
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Microbiology 
1 Cell structure and components, characterization and classification of microorganisms.      (2)
2 Microscopy: Theory, phase contrast microscopy, fluorescence microscopy and electron 

microscopy: Theory, specimen preparation, freeze  etching, freeze  fracture, shadow 

casting, electron microscopy of nucleic acids, TEM, SEM. 

3 Cultivation   of   Bacteria,   nutrition,   physiology  and   growth   of   microbial   cells, 

reproduction and growth, synchronous growth, continuous culture of microorganisms. 

(4) 
 

 
 

(4)

4 Pure cultures and their characteristics.                                                                                   (2)
5 Fundamentals of control of microbial growth control by physical agents and chemical 

agents. 

(4)

6 Production of mutants by chemical and physical agents and their characterizations.           (2)
7 Host microbe interactions, endotoxins, exotoxins, enzymatic and other factors, tissue 

affinity, resistance and immunity. 

8 Viruses of bacteria, plant and animal cells: Structure, classification and life cycle, 

mycoplasma and viriods, diseases. 

9 Industrial microbiology: production of lysine, glutamic acid, alcohol, vinegar, citric 

acid 

(4) 

(4) 

(2)

1 Nitrogen fixation: Historical background, nitrogen cycle in nature, symbiotic nitrogen 
0 fixation, nitrogenase system, nitrate reductase. 

(2)

 

 
 

Reference Books : 

1.  Microbiology, M.S. Pelczar, R.D. Reid, E.C.S. Chan, Mc Graw Hill, New York, 5
th

 

edition (2001). 
2.  General Microbiology (Vth Edition), R.Y. Stanier, Prentice Hall (1986) 

3.  Biology of Microorganisms by Brocks, 12
th 

edition (2009) 

4.  Introductory Microbiology, F.C. Ross, Charles Merril Publication (1983). 

 
Cell Biology 
1 Cell classification, cell variability, size, shape and complexity, function                                (2)
2 Animal  cell  :  Structure,  sub  cellular  components:  Nucleus,  chromosomes,  plasma 

membrane, endoplasmic reticulum, lysosomes, peroxisomes, Golgi apparatus, 

mitochondria, cytoskeleton, sub-cellular fractionation: Differential and density gradient 

centrifugation, specific staining of organelles and marker enzymes. 

(12)

3 Cell division: mitosis, meiosis and cell cycle                                                                           (2)
4 Plant cells: Cell wall and its function, chloroplast, xylem, phloem and epidermal cells. 

The interaction and communication between the cells, cell-cell reorganization in plants. 
(5)

5 Fungi: Cell structure, classification and biological importance.                                               (2)
6 Cell-cell adhesion and the extracellular matrix, intercellular recognization, specific cell 

aggregation in sponges, cell junctions, extracellular matrix and role of collagen, elastin 

and fibronectin. 

7 Germ cells and fertilization, stem cells, cell differentiation, organogenesis, functional 

and biochemical maturation of tissues. 

(4) 
 

 
 

(3)

 

Reference Books: 
1.  Molecular Biology of the cell– Bruce Alberts – J.D. Watson et al Garland publishing 

Inc., N.Y., 4
th 

edition (2002) and recent edition. 

2.  Cell and Molecular Biology – DeRobertis and Saunders, 8
th 

edition (2017).

MSCBC-103:  MICROBIOLOGY AND CELL BIOLOGY  
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3.  The cell – C.P. Swanson, Prentice Hall (1989) 
4.  Cell Biology – C.J. Avers, Addision Wesley Co. (1986). 

5.  Molecular biology by Lodish and Baltimore, 4
th 

edition (2000). 
 

 
 

Bioenergetics and Metabolism-I 
1   Introduction of metabolism and overview.                                                                             (2)
2 Bioenergetics:  Basic  low  of  thermodynamic,  internal  energy,  enthalpy,  entropy, 

concept of free energy, standard free energy change of a chemical reaction, redox 

potentials, high energy compounds, structure and significance of ATP 

(3)

3   Glycolysis: Detailed study, energetics, regulation and significance.                                     (3) 

4   Citric acid cycle: Detailed study, energetics, regulation and significance.                            (2) 
5   Electron transport and oxidative phosphorylation ,AIP synthase and mechanism              (5)
6 Alternate  pathways  of  carbohydrate  metabolism:  Pentose  phosphate  pathway, 

glyoxalate  cycle,  glucuronic  acid  pathway,  inter  conversion  of  hexoses,  Pasteur 

effect. 

7 Polysaccharide    metabolism:    Biosynthesis,    degradation    and    regulation    of 

glycogen,metabolism starch and cellulose, inborn error of carbohydrate metabolism. 

(3) 
 

 
 

(4)

8   Gluconeogenesis                                                                                                                     (1)
9 Lipid metabolism: Beta oxidation of even and odd number carbon atoms fatty acids, 

energetics  and  regulation. Formation of  ketone  bodies, other  types  of  fatty acid 

oxidation. 

(3)

1   Biosynthesis of lipids: Requirements of carbon dioxide and citrate for biosynthesis, 

0 fatty acid synthase complex, regulation of biosynthesis. Biosynthesis of triglycerides, 

cholesterol and phospholipids. 

(4)

Bioenergetics and Metabolism-II 
1 Oxidative   degradation   of   amino   acids:   Proteolysis,   transamination,   oxidative 

deamination, acetyl CoA, alpha ketoglutarate, acetoacetyl CoA, succinate, fumarate 

and oxaloacetate pathway. Decarboxylation, urea cycle, ammonia excretion. 

2 Biosynthesis of amino acids: Amino acid biosynthesis, precursor functions of amino 

acids, biosynthesis of aromatic amino acids, Histidine, one carbon atom transfer by 

folic acid (Biosynthesis of glycine, serine, cysteine, methionine, threonine.) 

 

 

(6) 

(9)

3 Inborn errors of amino acid metabolism                                                                                   (2)
4 Peptides, polyamines, porphyrins, gamma  glutamyl cycle,  glutathione biosynthesis, 

nonribosomal protein biosynthesis. 

(4)

5 Purine and pyrimidine degradation.                                                                                          (1)
6 Biosynthesis of  purine  and  pyrimidine  nucleotides,  regulation  and  biosynthesis of 

nucleotide coenzymes. 

(2)

 

Reference Books 

1.  Biochemistry – Lehninger, 7
th 

edition (2017) 

2.  Metabolic Pathways – Greenberg, 3
rd 

edition (1970). 

3.  Biochemistry – G. Zubay, Addision Wesley Publ. (1983). 
4.  Biochemistry – Stryer (2002) 5th Edition W.H. Freeman and Co. 

5.   Harper’s Biochemistry- 30
th 

edition, (2015)

MSCBC-104: BIOENERGETICS AND METABOLISM 
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Cl, voltage and ligand gated ion channels. 
5  Molecular   mechanisms,   ionophores,   ion   translocating   antibiotics,   valinomycin, 

gramicidin, group translocation. 

 

 

(3)

Genetics 
1 Molecules of Heredity: Structure of DNA and RNA, DNA as genetic material, double 

helix,   semi   conservative  mechanism   of   replication,   nearest   neighbor   analysis, 

denaturation and renaturation, A, B, and Z forms of DNA. 

 

 

(6)

2 Laws of Heredity: Genotype, Phenotype and Mendelian Laws of inheritance.                        (4)
3 Basis of Biochemical genetics: Concept of gene by Benzer, One gene one cistron, 

complementation tests and Co-linearity. 

4 Auxotroph,   prototroph,   conditional   mutants,   mutant   isolation   and   selection. 

Transformation, conjugation and transduction. 

5 Sex  factors  and  Plasmids:  Fertility  factor,  Hfr,  mapping  of  E.  coli  chromosome, 

Cloning vectors: Plasmids, phases, cosmids. Introduction to Operon. 

(3) 

(6) 

(6)

6 Genetic Code: Biochemical and genetic analysis of the genetic code.                                     (2) 

7 Genetic disorders: Chromosomal origin, gene origin –mutation, human teratogenesis.          (3) 

 
Reference Books: 
1.  Biochemistry of antimicrobial action- 4th edition, Chapman and Hall , TJ Franklin 

and GA Show, 1989. 

2.  Biochemistry-G Zubay , Addison Wesley, 1983 
3.  Biochemistry, L Stryer, 3rd/4th/5th ed, 1989 , Freeman and Co. NY 

4.  Principles of Biochemistry –Lehninger, 7
th 

edition (2017) 

5.  Biochemistry with clinical correlation- Thomas Devlin, 7th ed, John Wiley and sons 

(2010). 

6.  Membranes and their cellular functions- IB Filnean, R.Coleman and RH Michell, 
1984, Blackwell scientific publishers, Oxford, 3rd ed. 

7.  Genetics – Strickberger M.W., Macmillan Pub;. Inc., 3
rd 

edition (1995). 

8.  36 Lectures in Biology – S.E. Luria, M.I.T. Press, Cambridge (1975). 
9.  The Genetics of Bacterial viruses – William Hayes, PBS Publ. (1984). 

10. Molecular Biology of the Gene- Watson Benjamin / Cummings Publ. Company 6
th

 

edition(2008). 

11. Genetics Analysis and Principles: R.J. Brooker Addison-Wesley, 4
th 

edition (2012). 
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PRACTICAL COURSES FOR YEAR-I 

MSCBC-105: ANALYTICAL BIOCHEMISTRY 

1.  Separation of amino acid mixture by Paper chromatography

 2.  Estimation of amino acid by Ninhydrin method 

3.  Estimation of protein by Biuret method 

4.  Estimation of protein by Lowry et.al method. 

5.  Estimation of protein by Bradford method 

6.  Specific reactions for Carbohydrate 

7.  Estimation of sugar by Folin-wu method 

8.  Estimation of sugar by Ferricyanide method
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9.  Estimation of sugar by DNSA method 

10. Identification of carbohydrate mixture with suitable tests. 

11. Isolation of amino acid cystine from hair hydrolysate. 

12. Isolation of Egg albumin and globulin. 

13. Isolation of milk casein by Isoelectric pH precipitation. 

14. Isolation of Starch and characterization. 

15. Alpha and Beta amylolysis. 

16. Isolation of Cholesterol and lecithin from egg. 

17. Estimation of Vitamin C from lemon fruits. 

18. Determination on alpha amino nitrogen of amino acid. 

19. Estimation of inorganic phosphorus by Fiske-Subbarow method. 

20. Determination of saponification value of fat 

21. Determination of acid value of fat 

22. Determination of iodine number of fat 

 
Reference Books 
1.  Practical Biochemistry: Principles and techniques: K. Wilson and J. Walker. (2006) 

5
th 

Edition 

2.  Practical Biochemistry by David Plummer (2015) 3
rd 

Edition 

3.  Introductory Practical Biochemistry by S.K. Sawhney and R.Singh. 

 

 



14
14 

 

 

 

 
1.  DNA Replication: Enzymes involved in DNA synthesis e.g. topoisomerase, helicase, 

ligase and others. DNA polymerase I, II, III, origin of locus, Okazaki fragments, 

replication fork. Mechanism in Prokaryotes and Eukaryotes. 
2.  DNA Repair: DNA damages, detection and repair systems.  Pyrimidine dimer formation 

and its repair. Defective repair system and diseases, Ames test. 
3.  Gene rearrangements: Recombination pathways, Holliday structures, rec A, B, C, D. 

SOS response, mobile genetic elements. 

4. Transcription and splicing: RNA polymerases, promoters, sigma and Rho factors, 

initiation, elongation and termination of transcription (Prokaryotes), Inhibitors of 

transcription. Transcription in Eukaryotes, RNA pol I, II, III, enhancers. Post 

transcriptional modifications of t,r and m-RNA , 5’ capping, 3’ poly A tailing, RNA 

editing. 

5.  Splicing: Splicing phenomenon. Mechanism, spliceosomes, alternative splicing, self- 

splicing, ribozyme (catalytic RNA). 

6.  Translation:     Role  of  t-RNA  and  Ribosome  in  protein  synthesis.  Mechanism  in 

Prokaryotes and Eukaryotes. Inhibitors of protein synthesis. 

7.  Protein targeting: Intracellular protein targeting. Signal hypothesis, signal sequences, 

glycosylation, Targeting of protein to mitochondria, lysosomes, ER, plasma membrane, 

Peroxisomes, chloroplast, protein degradation. 

8.  Eukaryotic chromosome and gene expression: Chromatin structure, transcription factors, 

chromatin remodeling, control of gene expression at post transcription level. 

 
Reference Books 
1.  Biochemistry (III/IV/V/VI edition, 2008) L. Stryer, WH Freeman and Co. 

2.  Molecular biology of the gene (VII edition, 2014) J D Watson, Person education Inc. 
3.  Molecular Cell Biology (8th edition.2016) by Harvey Lodish et al. 

4.  Molecular biology of the cell 6
th 

edition (2014) B. Alberts, Garland Pub. In., NY 

5.  Genes X (2010), B. Lewin, John Wiley and sons, NY. 

Medical Biochemistry: 
1.  Mechanism of action at molecular level of selected antibiotics: inhibitors of cell wall, 

plasma membrane, nucleic acids and protein synthesis. Mechanism of action of anti 

metabolites,  analgesics,  hallucinogens, antiviral,  antifungal, antiprotozoal and 

mechanism of resistance to antibiotics and other drugs. 

2.  Lysosomes and their physiological role: Structure and function of lysosomes, role in 

animal and plant cells. Physiological role in various types of digestive phenomenon 

disturbances to lysosomes (lysosomal pathology), lysosomal storage disease. 

3.  Molecular  basis  of  hemoglobinopathies:  concept  of  hemoglobinopathies,  β  and  α 

thalassemia’s, sickle cell anemia, pathophysiology, biochemistry, types of mutations. 

4.  Ischemic  heart  disease/CHD:  myocardial  infarction  and  coronary  heart  diseases 

(pathophysiology); laboratory findings, enzymes involved.

M. SC. BIOCHEMISTRY YEAR-II SYLLABUS

  

 
MSCBC-201: MOLECULAR BIOLOGY 

MSCBC-202: MEDICAL BIOCHEMISTRY AND IMMUNOLOGY 
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5.  Cancer: carcinogenesis, microevolution process, molecular genetics of cancer, causative 

agents, role of viruses, control of cancer –basic approaches by WHO. 

6.  Biochemistry of diseases: Influenza: life cycle, transmission, biochemical mechanism, 

Malaria: epidemiology, life cycle, biochemical mechanism; Alzheimer: dementia, 

biochemical mechanism, formation and tangles and plaques. 

7.  Apoptosis: extrinsic and intrinsic mechanism, role in diseases and physiology. 

 
Reference Books 
1.  Biochemistry of antimicrobial action (4th ed) TJ Franklin, Chapman hall (1989) 

2.  Mechanism of microbial diseases, M Schaechter et al,Williams and Wilkino Int. 5
th

 

Ed.(2012) 
3.  Microbiology an application based approach, M.J Pelczar, ECS Chan, N.R.Krieg (2009). 

4.  Biochemistry, L Stryer (3rd ed), Freeman and Co, 8
th 

edition (2015). 

5.  Biochemical  aspects  of  human  diseases  (1983),  RL  Elkeles,  Slackwell  scientific 

publishers, Oxford 

6.  Biochemistry and diseases, Robert Cohn Carl S Roth (1996). 
7.  Hereditary, Genetics and Genetic diseases, RN roy, 2011 

8.  Text book of Medical Physiology- Guyton 12
th 

edition (2010) 
9.  Molecular biology of the cell, third edition, Bruce Alberts, Dennis Bray, Julian Lewis, 

Martin Raff, JD Watson, 6
th 

edition (2014). 
10. General Microbiology, Pelczar, Rard and Chan, 5

th 
edition (1993). 

 
Immunology: 

1. Cellular  basis  of  immunity:  immunological  memory,  specificity,  diversity, 

discrimination between self and non self, primary and secondary lymphoid organs, cell 

mediated and humoral immune responses, T and B lymphocytes, autoimmune reactions. 

2.  Clonal selection theory of antibody production, monoclonal and polyclonal antibodies, 

catalytic antibodies (abzymes). 

3. Antigen and antibody: antigen, antigenic determinant, immunopotency, structure of 

antibody, constant and variable regions, Fab, F(ab2) and Fc fragments, different classes 

of antibodies and their functions, fine structures of antibodies, X ray diffraction studies, 

isotypes, allotypes and idiotypes. 

4.  Multi-gene  Organization  of  Ig  Genes:  variable  gene  rearrangement,  generation  of 

antibody diversity and class switching among constant region genes. 

5. Measurement  of  antigen-  antibody  interaction:  immuno-diffusion,  immuno- 

electrophoresis, radioimmunoassay, immunofluorescence, ELISA, Western blotting 

6.  Complement system: classical, alternate and lectin pathway 

7.  T lymphocytes and cell mediated immunity, T cell sub populations, immune response 

genes, MHC gene complex, polymorphism, graft rejection, graft versus host response 

8.  Hypersensitivity and allergy, immunodeficiency diseases (AIDS) 

9.  Vaccines 

10. Blood antigens: blood group substances and Rh factor 

 
Reference books 

1.  Immunology 8
th 

ed Janis Kuby (2012). 

2.  Fundamental Immunology 5th edition (August 2003): by William E., Md. Paul 
3.  (Editor) By Lippincott Williams & Wilkins Publishers 
4.  Essential Immunology, Ivan M. Roit 12

th  
edition (2011) – Blackwell Scientific Pub, 

Oxford. 
5.  Cellular and Molecular Immunology, 9

h 
edition (2017), Abbas
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6.  Introduction to Plant Biochemistry- T.W. Goodwin and E.L. Mercer 

7.  Plant Physiology- Devlin (1966) 

8.  Plant Biochemistry- Dey (1997) 
 

 
 
 
 
 

Physiological biochemistry 
1.  Liver: anatomy, physiological functions, Liver function tests, Liver disorders:- hepatitis, 

oxygen and carbon dioxide in the blood, regulation of respiration. 

4.  Digestion and Absorption of food: Generalized structure of digestive tract and associated 

digestive gland. Function of different parts- peristalsis, regulation of saliva, gastric, 

pancreatic, Intestinal and bile secretion (i.e. digestion), Absorption – (carbohydrate, 

protein, lipid, minerals and vitamin) transport and excretion of nutrients. 

5. Biochemistry of blood clotting ,clotting factors, intrinsic and extrinsic pathways, 

mechanism of formation of thrombin, fibrin, fibrin clot, role of vitamin K clotting 

process, lysis of fibrin clot. Conditions that cause excessive bleeding in humans. 

6. Regulation of acid-base balance, types and functions of acid-base buffers, clinical 

abnormalities associated with acid-base imbalance. 

7.  Water and Mineral metabolism. 

 
Reference Books 
1.  Biochemistry, L Stryer, Freeman and Co, NY, VI edition (2008). 
2.  Biochemistry, Zubay, Addison Wesley and Co. (1983). 
3.  Textbook of Physiology, Guyton, 12

th 
edition (2010). 

4.  Physiology, Berne and Levy, 7
th 

edition (2017). 

5.  Harper’s Biochemistry- 30th edition (2015). 

6.  Text book of Biochemistry and Human Biology - Ed. G. P. Talwar (2002). 

 
Endocrinology 
1.  General characteristics of hormones: chemistry, structure, synthesis, secretion, transport, 

metabolism & mechanism of action of hormones of the thyroid, hypothalamus, pituitary, 

pancreas, adrenals, glands, prostaglandins and gastro intestinal hormones, secondary 

messengers and their mode of action, calcium signaling, zinc fingers 

2.  Disorders related to hormones. 

3.  Cell membranes and intracellular receptors for hormones 

4.  Hormonal inter relationship 

5.  Biosynthesis of steroid hormones, cholera toxin, adenylate cyclase and TP, hormone 

overproduction and target cell insensitivity 

6.  EGF, NGF, PDGF, Enkephalin

MSCBC203: PHYSIOLOGICAL BIOCHEMISTRY AND ENDOCRINOLOGY 

cirrhosis, Jaundice: etiology and symptoms 

2.  Kidney: anatomy, physiological functions, diseases/disorder, diagnostic tests 

3.  Respiration: Principles of gaseous exchange during respiration, Bohr effect, transport of 
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Reference books: 
1.  Vertebrate endocrinology- Noris DO 5th ed (2013). 

2.  Endocrine physiology- Martin, CR (1985(O xford Univ press (NY) 

3.  Physiological chemistry –Harper 17ed Lange medical 
4.  Biochemistry- Zubay (1983) Addison, Wesley publ. Co. 

5.  Text book of endocrinology –Williams, 13
th 

edition Saundes Co (2016). 

6.  Biochemical endocrinology E. Frieden (1983) 
 

 
 

 

1.  Genetic engineering concepts: early development in genetics, concept of gene cloning 

and its importance. 

2. Manipulation of DNA: Enzymes in genetic engineering, Restriction endonucleases, 

restriction map, Ligase, polymerase modifying enzymes, ligation; putting sticky ends to 

blunt ended molecules. 

3. Cloning vectors: Vectors for E. coli:   Plasmids, M 13 bacteriophage vectors, λ 

bacteriophage, Cosmid. Eukaryotic cloning vectors: Cloning vectors for yeast, other 

fungi, YAC, cloning vectors for higher plants, Ti plasmid, Ri plasmid, plant viruses for 

cloning, cloning vectors for insects, viruses as cloning vectors for mammals. 

4.  Introduction of DNA in living cells: Transformation, identification of recombinants, 

introduction of phage DNA into bacterial cells (transfection), identification of 

recombinant phage. 

5.    Expression of foreign gene: gene expression in E coli, production of recombinant 

proteins in Eukaryotes, fungi, yeast, mammalian and insect cells systems. 

6.  Selection of recombinant DNA clones: construction of genomic and c DNA library, 

colony and plaque hybridization probing, Southern blotting, 

7. Sequencing genes and genomes: chain termination using ddNTPs, pyrosequencing, 

shotgun and clone contig approaches, chromosome walking, and genetic maps. 

8.  Characterization of recombinant gene: studying RNA transcript of a gene S1 nuclease 

mapping, studying regulation of gene expression, foot printing using DNase 1, reporter 

genes. 

 
Section II: 
1.  Polymerase chain reaction: concept, types, methods and applications. 

2.  Genetic engineering of plants: Gene transfer methods, vectors; Transgenic plants: Pest 

resistant, herbicide resistant, antisense RNA and other applications. 

3.  Transgenic animals: Gene transfer strategies, production of recombinant proteins and 

other applications. 

4.  Recombinant  DNA  technology applications in  medicine  and  industry:  Recombinant 

hormones, recombinant vaccines. Human proteins (antibodies, clotting factors, antibody 

engineering) RFLP and application in forensic science. 

5. Protein Engineering: In vitro mutagenesis, Oligonucleotide directed, PCR based, 

applications of protein engineering 

6.  Study of genomes: genome annotations, study of transcriptome, proteome. 

7.  RNA interference and its applications 

8.  DNA Microarray 

 
Reference Books 

1.  Gene cloning- An introduction, T.A Brown, 7
th 

ed, Chapman &Hall (2016).

MSCBC-204: GENETIC 
ENGINEERINGSection I: 
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2.  Recombinant  DNA-  genes  and  genomes  a  short  course  JD  Watson,  R.M.Myers, 

A.M.Caudy, J.A.Witkowski, WH Freeman &Co. 2007 (II/ III rd ed) 

3.  Principles of gene manipulation, SB Primrose (7th ed) 2009. 

4.  Principles and Techniques of Biochemistry and Molecular Biology, K Wilson and J 
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1.  Estimation of Lipoproteins 

2.  Glucose tolerance test 

3.  Estimation of bilirubin 

4.  Estimation of blood urea and uric acid 

5.  Blood sugar determination by Folin-Wu method 

6.  Estimation of creatine phosphokinase 

7.  Normal and abnormal constituents of urine 

8.  Determination of blood cholesterol 

9.  Determination of glucose by glucose oxidase method 

10. Estimation of glycosylated hemoglobin 

11. Estimation of LDH and its isozymes 

12. Estimation of alkaline and acid phosphatase from serum 

13. Estimation of total protein and albumin from serum 

14. Determination of SGPT and SGOT 

15. Estimation of serum amylase 
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