M.Sc. (Biochemistry) Semester – I

Paper: BCH – 01 (Structure and Function of Biomolecules)

Max. Marks: 80






Time allowed: 3 Hours

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION-A

Covalent and Non - Covalent Bonds important for the structure and stability of biomolecules

Water, pH and Buffers : Structure, hydrogen bonding, as a biological solvent, ionization and fitness of the aqueous environment for living organisms; pH; Buffers; Henderson-Hasselbalch equation; Physiological buffers

Carbohydrates: Structure, occurrence and biological importance of important monosaccharides, oligosaccharides and polysaccharides; Ring structures and anomeric forms; mutarotation; sugar derivatives; reactions of monosaccharides; Glycosaminoglycans; Heteropolysaccharides of  bacterial cell walls; Proteoglycans; Glycoproteins; Lectins; Blood group substances

SECTION- B

Amino acids and Proteins: Common structural features, classification by R group, Zwitter ion structures, acid-base properties; Non-Protein amino acids; Essential amino acids; Separation of amino acids; Peptides including biologically active peptides; Classification and different structural levels (Primary, secondary, tertiary & quaternary) of proteins; Reverse turns and Ramchandran plot; Determination of primary structure – Identification of N- and C-terminal amino acids of each polypeptide chain, determination of amino acid composition of each polypeptide chain, determination of amino acid sequence of each polypeptide chain, determination of the positions of disulfide bridges;   Chemical synthesis of polypeptides; Denaturation and folding of proteins

SECTION-C

Lipids:  Classification, structures, nomenclature and properties of fatty acids; Essential fatty acids; Acylglycerols;  Characterization of fats- Saponification value, iodine number, rancidity, acid value, acetyl value and Reichert-Meissel number; Structures and properties of different types of phospholipids and shingolipids (sphingomyelins, cerebrosides, & gangliosides); Structure and functions of prostaglandins, Prostacyclins, Thromboxanes, and Leukotrienes; Terpenes of biological significance; Sterols and bile acids 

SECTION- D

Nucleic Acids:  Structure and properties of purines and pyrimidine bases; Nucleosides and Nucleotides; Biologically important nucleotides; Nucleic acids as the genetic material - experimental evidences; Chargaff’s rules;  The covalent backbone of nucleic acids; Double helical model of DNA structure; Structural polymorphism of DNA (A, B and Z-DNA) and RNA; Denaturation & annealing of DNA; Biological functions of nucleotides; Chemical synthesis of oligonucleotides 

Porphyrins: Porphyrin nucleus and classification of porphyrins; Important metalloporphyrins occurring in nature; Detection of Porphyrins   spectrophotometrically and by Fluorescence

Suggested reading:

1. Lehninger: Principles of Biochemistry, 4th edition, by David L. Nelson and M.M. Cox (2005) Maxmillan/ Worth publishers/ W.H. Freeman & Company.

2. Biochemistry (2004) by J.David Rawn, Panima Publishing Corporation, New Delhi.

3. Biochemistry, 2nd edition, by R H.Garrett and C.M. Grisham (1999). Saunders College Publishing, N.Y. Sons, NY.

4. Biochemistry, 6th edition, by Jeremy M. Berg (2007). W. H. Freeman & Co., N.Y.

5. Fundamentals of Biochemistry, 2nd ed., by Donald Voet,  Judith  G. Voet  and Charlotte W. Pratt (2006) , John Wiley & Sons, INC.

6. Biochemistry: The chemical reactions of living cells, 2nd edition, Volumes I & II by David E. Metzler (2001), Harcourt Academic Press.

7.  Principles of Peptide synthesis (1984), Miklos, Bodansky, Springer-Verlag Berlin, 
Heidelberg.

M.Sc. (Biochemistry) Semester – I

Paper: BCH – 02 (Cell Biology & Physiology)

Max. Marks: 80






Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION - A

Cell Biology: Cellular and subcellular differences between prokaryotes and eukaryotes, detail description of structure and functions of cell membrane (like diffusion, osmosis, ion channels, active transport and membrane pump), endoplasmic reticulum, Golgi apparatus, lysosomes, vacuoles, microbodies, cytoskeleton (microtubles, microfilaments, intermediate filaments) cilia and flagella. Mitochondria and Chloroplast: structure, genomes, functions and biogeneses. 

SECTION - B

Nucleus: structure, karyotype, polytene and lampbrush chromosomes, structural and numerical rearrangement of chromosomes, cell cycle: interphase and M phases- mitosis and meiosis with special reference to spindle formation, movement of chromosomes, synaptosomal complex, regulation of cell cycle, the extracellular matrix, cell-cell interactions.

SECTION - C

Physiology: Digestive system: composition, functions and regulation of saliva, gastric, pancreatic, intestinal and bile secretions-digestion and absorption of carbohydrates, lipids, proteins. Blood: Blood components and their functions, plasma proteins, blood coagulation- mechanism and regulation. Respiratory system: components and their functions, transfers of blood gases- oxygen and carbon dioxide, role of 2,3 DPG,  Bohr’s effect and chloride shift, acid-base balance and its regulation,  acidosis and alkalosis. Excretory system: structure of nephron, formation of urine, tubular re-absorption of glucose, water and electrolytes, tubular secretion,  regulation of water and electrolyte balance, role of kidneys and hormones in their maintenance.

SECTION -D

Hormones: Classification, mechanism of action, second messengers, and functions of various endocrine hormones, mechanism of signal transduction, Biochemistry of muscle contraction, Biochemistry of Vision. Neuron and neurotransmission

Suggested readings:

1. Molecular Biology of the Cell, 4rd edition, Alberts et al, Garland Science.

2. Cell and Molecular Biology, 8th ed. E D P De Robertis & E MF De Robertis (2001), Lippincott Williams and Wilkins

3. Cell Biology: organelle structure and function by D E Sadava, (2004) Panima Publishing Corporation

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

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

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

7. Lehninger’s Principles of Biochemistry, 4nd edition, D L Nelson and M M Cox. (2005) W H Freeman & Co. N York.

8. Textbook of Medical Physiology, 11th ed., A C Guyton & J E Hall. (2005) Elsevier

M.Sc. (Biochemistry) Semester - I

Paper: BCH – 03 (Enzymology)

Max. Marks: 80






Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION – A

Introduction: Historical perspectives; General characteristics; Nomenclature and classification; Introduction to the following terms with examples – Holoenzyme, apoenzyme, cofactors, coenzymes, prosthetic groups, metalloenzymes, turnover number, enzyme activity units (I.U and Katal), and specific activity.

Multienzyme systems and multifunctional enzymes with specific examples and significance 

Enzyme specificity: Types of specificity; three-point attachment theory to explain stereospecificity; Lock-and-key hypothesis;  Induced- fit hypothesis; Hypothesis involving strain or transition-state stabilization

Enzyme Catalysis: Role of NAD+/NADP+, FMN/FAD, coenzyme A, thiamine pyrophosphate, pyridoxal phosphate, lipoic acid, biocytin, Vitamin B12 Coenzyme, and tetrahydrofolate coenzymes in enzyme catalysis; Common features of active sites; Reaction co-ordinate diagram; Proximity & orientation, acid-base catalysis, and covalent catalysis; Mechanism of action of chymotrypsin, ribonuclease, carboxypeptidase, and lysozyme

 SECTION – B

Enzyme assay: Introduction; Kinetic and coupled enzyme assays

Enzyme Purification: Methods for extraction and purification of enzymes; Criteria of homogeneity; Determination of molecular weight of enzymes

Enzyme Kinetics: Factors affecting enzyme activity; Arrhenius plot; Derivation of Michaelis-Menten equation for unisubstrate reactions; Km and its significance; Kcat/Km and its importance; Measurement of Km and Vmax by Lineweaver-Burk plot and other linear transformations of MM equation; Bi-substrate reactions: Sequential and ping-pong mechanisms with examples and determination of Km and Vmax for each substrate (derivations excluded); Use of initial velocity studies, product-inhibition studies and isotope exchange at equilibrium for determining the kinetic mechanism of a bisubstrate reaction.

SECTION - C

Methods of studying fast reactions: A brief account of rapid mixing techniques, flash photolysis and relaxation methods

Enzyme inhibition: Reversible (competitive, non- competitive, and uncompetitive) and irreversible (affinity labels and suicide inhibitors) enzyme inhibitors; Determination of Ki

Investigation of active site structure: Methods for identification of binding and catalytic sites- Trapping the enzyme-substrate complex, use of substrate analogues, chemical modification of amino acid side chains in enzymes, enzyme modification by proteases and effect of changing pH.

SECTION - D

Enzyme regulation: Coarse  and fine control of enzyme activity; Enzyme induction & Repression; Feed back inhibition; Allosteric enzymes with aspartate transcarbamoylase as an example; Concerted and sequential models for action of allosteric enzymes; Negative and Positive Cooperativity; Hill plot; Scatchard plot; Regulation by reversible and irreversible covalent modification of enzymes; Isoenzymes

Ribozyme and Abzyme

Enzyme Technology: Preparation, Properties and industrial applications of immobilized enzymes; Enzyme therapy; use of microorganisms in brewing, cheese making and production of organic chemicals; use of isolated enzymes in industrial processes

Suggested reading:

1. Enzymes: Biochemistry, Biotechnology and Clinical Chemistry by Trevor Palmer (2001). Horwood Publishing 

2. Fundamentals of Enzymology, 3rd edition, by Nicholas C. Price and Lewis Stevens (1999) Oxford University Press.

3. Principles of Enzymology for Food Science by J.R. Whitaker (1994).  Marcel Dekkar Publishers.

4. Structure and Mechanism in Protein Science, 2nd edition, by Alan Fersht (1999). W.H. Freeman and Co., NY

5. Enzyme Structure and Function by S. Blackburn (1976). Marcel Dekkar, Inc. NY

6. Enzymatic Reaction Mechanism by Christopher Walsh (1979). W. H. Freeman Pub, San Francisco.

7. Immobilised Biocatalysts by W. Hartmeier (1986). Springer- Verlag

M.Sc. (Biochemistry) Semester - I

Paper: BCH – 04 (Bioenergetics and Intermediary Metabolism)

Max. Marks: 80






Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION – A

Bioenergetics: Concept of Free energy; standard Free energy; Relationship between standard free-energy change and equilibrium constant; Coupled reactions; High-energy compounds

Biologic oxidation: Oxidation & reduction; Oxidation-reduction half reactions; Nernst equation, measurement of standard reduction potentials; Calculation of G from standard reduction potentials; Enzymes involved in oxidation and reduction  (oxidases, dehydrogenases, hydroperoxidases and oxygenases)

Approaches for studying metabolism

Carbohydrate Metabolism: Reactions, energetics and regulation of glycolysis; Feeder pathways for glycolysis; Fate of pyruvate under aerobic and anaerobic conditions; Pasteur effect; Pyruvate dehydrogenase complex and its regulation; Reactions, regulation and amphibolic nature of  TCA cycle; Anaplerotic reactions; Glyoxalate cycle; Pentose phosphate pathway; Gluconeogenesis; Cori cycle; Biosynthesis  of lactose, sucrose and starch; Glycogenesis and Glycogenolysis; Control of glycogen metabolism; Maintenance of blood glucose levels

SECTION – B

Mitochondrial Electron transport chain and oxidative phosphorylation: Structure of mitochondria; Nature, order and organization of electron carriers; Sites of ATP production; Inhibitors of electron transport chain; Coupling between oxidation and phosphorylation; Chemiosmotic hypothesis of oxidative phosphorylation; ATP synthase; Binding-change mechanism for proton-driven ATP synthesis; Uncoupling of oxidative phosphorylation; Regulation of oxidative phosphorylation; Transport of reducing equivalents into mitochondria; Mitochondrial transport systems

Lipid Metabolism: Fatty acid oxidation - Franz Knoop’s experiment; β-oxidation of saturated, unsaturated and odd carbon fatty acids; Peroxisomal β-oxidation; α- and ω- oxidations of fatty acids; Ketone bodies – Formation, utilization and ketosis; Biosynthesis of saturated fatty acids; Elongation and desaturation of fatty acids; Triacylglycerols – Biosynthesis, and mobilization from adipose tissue; Regulation of fatty acid metabolism; Cholesterol biosynthesis and its regulation; Biosynthesis and degradation of  phosphoglycerides and  sphingolipids.

SECTION – C

Amino acid metabolism: General reactions of amino acid metabolism - Transamination, Oxidative and non-oxidative deamination and decarboxylation; Role of glutamine in ammonia transport; Glucose-alanine cycle; Urea Cycle; Metabolic breakdown of individual amino acids.; Biosynthesis of essential and non-essential amino acids; Regulation of amino acid biosynthesis; Biosynthesis of phosphocreatine, glutathione, dopamine, epinephrin, GABA, histamine, serotonin, polyamines (spermine and spermidine), and indole-3-acetic acid from amino acids

SECTION – D

Nucleotide metabolism: De novo biosynthesis and regulation of purine and pyrimidine nucleotides; Salvage pathways of purines & pyrimidines; Formation of deoxyribonucleotides; Catabolism of purines and pyrimidines; Chemotherapeutic agents as inhibitors of enzymes in nucleotide biosynthetic pathways; Biosynthesis of nicotinamide coenzymes, flavin coenzymes and coenzyme A 

Porphyrins: Biosynthesis and degradation of heme; Bile pigments - chemical nature and their physiological significance

Suggested reading- 

1. Lehninger: Principles of Biochemistry, 4th edition, by David L. Nelson and M.M. Cox (2005) Maxmillan/ Worth publishers/ W. H. Freeman & Company.

2. Fundamentals of Biochemistry, 3rd edition ,by  Donald Voet and Judith  G Voet (2004) , John Wiley & Sons, NY 

3. Biochemistry, 2nd edition, by R .H. Garrett and C. M. Grisham (1999). Saunders College Publishing, NY.

4. Biochemistry, 6th edition, by Jeremy M. Berg (2007). W.H. Freeman & Co., NY.

5. Harper’s Biochemistry, 26th edition, by R.K. Murray, P.A.Hayes, D.K.Granner, P.A. Mayes and V. W. Rodwell (2003). Prentice Hall International.

6. Biochemistry, 3rd edition, by C.K. Mathews, K.E. vans Holde and K.G. Ahern (2000). Addison-Wesley Publishing Company.

7. Biochemistry (2004) by J. David Rawn, Panima Publishing Corporation, New Delhi.

M.Sc. (Biochemistry) Semester - I

Paper: BCH – 05 (Lab Course –01)

Max. Marks: 120

Internal Assessment: 30









Time allowed: 8 hrs (Two sessions on the same day)

1. Preparation of normal, molar & percent solutions

2. Preparation of buffers

3. Determination of pKa value of acetic acid and glycine

4. Qualitative tests for carbohydrates, amino acids, proteins and cholesterol

5. Estimation of crude protein by micro-Kjeldahl method

6. Verification of Beer-Lambert law

7. Estimation of proteins by biuret, Lowry and Bradford’s methods

8. Extraction and estimation of carbohydrates (total and reducing sugars, sucrose and starch)

9. Estimation of DNA by diphenylamine reaction

10. Estimation of RNA by orcinol reaction

11. Extraction of total lipids 

12. Estimation of total lipids, glycolipids and phospholipids

13. Determination of acid value, saponification number and iodine value of a fat

14. Assay of acid phosphatase from plant or animal tissue and calculation of specific activity

15. Assay of alkaline phosphatase from plant or animal tissue and calculation of specific activity

16. Effect of enzyme concentration on the activity of acid/ alkaline phosphatase

17. Effect of substrate concentration on the activity of acid/ alkaline phosphatase and determination of Km 

18. Determination of pH optima of an enzyme

19. Effect of temperature on the activity of acid/ alkaline phosphatase

20. Demonstration of enzyme immobilization

21. Partial purification of an enzyme by ammonium sulphate fractionation

22. Concentration of a protein sample by ultrafiltration (using stirred cells)

23. Concentration of a protein sample by lyophilization

24. Sub -cellular fractionation of organelles from liver cells/plant tissue

M. Sc. (Biochemistry) Semester - II

Paper: BCH -06 (Molecular Biology-1)

Max. Marks: 80







Time: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions and covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION A

Basic Concepts of Genetic Information: Structure of DNA, various forces responsible for stability of DNA, various forms of DNA, DNA topology, topological and geometric properties, DNA supercoiling, Topoisomerases in prokaryotes and eukaryotes, DNA organization in prokaryotes and eukaryotes, C-value paradox, denaturation: different ways for carrying out denaturation, renaturation: requirements, kinetics, significance, various classes of DNA: highly repetitive, moderately repetitive and unique sequence, RNA: structure and types.

SECTION B

DNA replication, mutations and DNA repair: Possible modes of DNA replication, Meselson-Stahl experiment, DNA polymerases and other enzymes involved in DNA replication, Okazaki fragments, Mechanism of replication in prokaryotes and eukaryotes, inhibitors of DNA replication, molecular basis of mutations, DNA repair mechanisms like direct, base-excision, nucleotide-excision, mismatch, SOS and recombinational repair. 

SECTION C

Transcription and post-transcriptional modifications: RNA polymerase/s in prokaryotes and eukaryotes, DNA footprinting technique, initiation, elongation and termination of transcription in prokaryotes and eukaryotes, inhibitors of transcription, RNA replicase, reverse transcriptase, post-transcriptional modifications: different types of introns and their splicing mechanisms, processing of mRNA, rRNA and tRNA precursors, overlapping genes and split genes.

SECTION D

 Protein synthesis, targeting and degradation: Characteristics of the genetic code, biological significance of degeneracy, decoding the code, Wobble hypothesis, ribosomes structure and function in prokaryotes and eukaryotes, Aminoacyl tRNA-synthetases various factors and steps involved in protein synthesis in prokaryotes and eukaryotes, polyribosomes, post-translational processing, signal hypothesis and protein targeting to lysosomes, Plasma membrane, extracellular matrix and different compartment of  mitochondria and chloroplast, protein degradation.

Suggested readings:

1. Molecular Cell Biology, 5th edition H Lodish et al. (2004) W H Freeman and Company.

2. Genes VIII, B Lewin (2004) Pearson Education International.

3. Freifelder’s Essentials of Molecular Biology, 4rd edition, D Freifelder. (2005) Narosa publishing house

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

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

6. Biochemistry, 5th edition, JM Berg et al. W H Freeman & Co. N York.

7. Lehninger’s Principles of Biochemistry, 4nd edition, D L Nelson and M M Cox. (2005) W H Freeman & Co. N York.

8. The Biochemistry of Nucleic acid, 11th edition, R L Adams et al, Chapman and Hall.  

9. Molecular Biology of the Gene, 5th Edition, Watson et al (2004) Pearson Education International. 

M. Sc. (Biochemistry) Semester - II

Paper: BCH – 07 (Nutritional and Clinical Biochemistry)

Max. Marks: 80






Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION-A

Composition of human body; Energy content of foods; Measurement of energy expenditure (Direct & indirect calorimetry); BMR; SDA; Dietary fiber; Nitrogen balance; Concept of protein quality 

Vitamins: Dietary sources, structure, functions, and deficiency diseases associated with fat and water soluble vitamins; Hypervitaminosis symptoms of fat soluble vitamins  

SECTION- B

Minerals: Nutritional significance and deficiency manifestations of mineral elements 

Antinutrients: Naturally occurring food born toxicants: Protease inhibitors, Hemagglutin, hepatotoxins, allergens, oxalates, toxin from mushrooms, animal food stuffs and sea foods

Obesity: Definition and classification; Genetic and environmental factors leading to obesity; Biochemical basis of obesity

Starvation: Protein, carbohydrate and lipid metabolism in prolonged fasting; Role of ketone bodies during starvation. Inter-organ relationship during starvation

Lipoproteins: Structure, classification, metabolism and disorders

Plasma proteins: components; general characteristics; albumin & globulins as the major plasma proteins

SECTION- C

Role of enzymes and isoenzymes in clinical diagnosis

Evaluation of organ function tests: Assessment of liver, kidney, pancreas and G.I. tract functions 

Detoxification mechanism of the body: Phase I and phase II pathways of detoxification

SECTION- D

Metabolic disorders: Metabolic Disorders of carbohydrate, lipid, amino acid and nucleotide metabolism; Fatty liver; Lipotropic factors; Atherosclerosis; Thalassemias; Anaemias; Porphyrias; Diabetes Mellitus: classification, glucose tolerance test, glycosuria, metabolic changes in diabetes and management of diabetes 

Disturbances related to endocrine hormones

Neuropsychiatric disorders: Biochemical basis of Alzheimers & Parkinson’s disease

Suggested reading:

· Biochemistry by U. Satyanarayana (2002). Books and allied (P) Ltd.

· Harper’s Biochemistry, 26th edition, by R.K.Murray, P.A.Hayes, D.K.Granner, P.A. Mayes and V.W.Rodwell (2003) Prentice Hall International.

· Tietz Fundamental of Clinical Chemistry, 5th ed, by Carl A. Burtis and E.R. Ashwood (2006). W.B. Saunders Company.

· Textbook of Biochemistry with Clinical Correlations, 5th edition, by Thomas M. Devlin (2002). Wiley-liss, Inc.

· Foundations and Clinical Applications of Nutrition by M.Grodner, S.L.Anderson and S. DeYoung (1996) MOSBY

· Modern Nutrition in Health & Disease, 9th edition, by Maurice E. Shils, James A. Oslon, M. Shihe and A. Catherine Ross (1999) Lippincott Williams & Wilkins, New York

· Medical Biochemistry, 4th ed, by N.V.Bhagwan (2004) Indian Reprint, Harcourt Academic Press

· Essentials of Nutrition and Diet Therapy, 6th edition, by S.R. Williams (1994) MOSBY 

· Text Book of Biochemistry & Human Biology by G.P. Talwar (1989) Prentice Hall, New Delhi

· Text Book of Human Nutrition by M.S. Bamji, N.P. Rao and V.Reddy (1996) Oxford & IBH

· Nutritional Biochemistry & Metabolism with clinical correlations by M.C. Linder (1985) Elsevier.

· Harrison’s Principles of Internal Medicine, 14th ed, by Anthony S. Fauci et al. (1998) McGraw-Hill

· Text Book of Medical physiology, 11th edition, by Guyton (2006)

· Krause’s Food, Nutrition & Diet Therapy, 11th ed, by Mahan and Stump (2000) Elsevier (U.S.A.) 

· Food Chemistry, 3rd edition, by Owen R Fennema (1996), Indian Reprint

M.Sc. (Biochemistry) Semester - II

Paper: BCH – 08 (Plant Biochemistry)

Max. Marks: 80






Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION – A

Photosynthesis: Introduction; Photosynthetic pigments (chlorophylls, carotenoids & phycobilins), Requirement of an antenna to capture light; absorption of sunlight and transfer of the excitation energy of the photons to the reaction canters; Scheme of the photosynthetic apparatus in purple bacteria, green sulfur bacteria and cyanobacteria and plants;  van Niel’s equation; Hill equation; Structure and scheme of electron transport in photosynthetic reaction center of purple bacterium; Involvement of two reaction centers in photosynthesis of algae and plants; Non-cyclic, cyclic and pseudocyclic photosynthetic electron transport chain; Reagents affecting photosynthetic electron flow- electron acceptors, electron donors, inhibitors of electron flow, herbicides as inhibitors of photosynthesis; Regulation of energy distribution between PS I and PS II; Photophosphorylation - coupling between electron transport and ATP synthesis, chemiosmotic mechanism, chloroplast ATP synthase, binding change mechanism of ATP synthesis, uncouplers of photophosphorylation; Transport of light-generated ATP from the chloroplast into the cytosol; Pathway and regulation of CO2 fixation in C3, C4, & CAM plants;  Photorespiration- pathway and its role; C3-C4 intermediates 

SECTION – B

Sucrose and starch: Biosynthesis and regulation of Starch in chloroplasts; Biosynthesis and degradation of sucrose; Role of fructose 2, 6- bisphosphate in carbon partitioning between sucrose and starch

Plant mitochondrial electron transport chain: Electron transport complexes and pathway of electron flow in plant mitochondria; Cyanide - resistant respiratory pathway

Biological N2-fixation: N2 - fixing organisms; Structure and mechanism of action of nitrogenase; A brief account of legume-Rhizobium symbiosis; Leghaemoglobin; Strategies for protection of nitrogenase against the inhibitory effect of oxygen; Hydrogen evolution and uptake; Ammonia assimilation; nif genes of Klebsiella pneumoniae including their regulation; Synthesis of amides and ureides

SECTION – C

Nitrate Assimilation: Nitrate uptake; Nitrate reductase; Nitrite reductase; Regulation of nitrate assimilation

Sulphate assimilation: Sulphate uptake; Assimilation of sulphate into cysteine

Secondary plant metabolism: Primary and secondary metabolites; Biosynthesis of chlorophyll and its regulation; Isoprenoids- introduction, biosynthesis of carotenoids; Alkaloids-definition, physiologically active alkaloids used in medicine, and participating in plant chemical defense and Biosynthesis of berberine; Phenylpropanoids- Introduction and  Biosynthesis of phenols, lignans, lignins, stilbenes, flavonoids, and tannins;  Biosynthesis and functions of cyanogenic glycosides and glucosinolates.

SECTION – D

Plant Cell wall: Chemical and physical composition of higher plant cell wall

Biochemical defense mechanisms in plants

Plant hormones: Biosynthesis, storage, Physiological effects and mechanism of action of auxins, gibberellins, cytokinins, ABA and ethylene

Suggested Reading

1. Biochemistry and Molecular Biology of Plants by Bob, B. Buchanan, W. Gruissen and R.L.Jones  (2000). Published by American Society of Plant Physiologists and distributed by Panima Educational Book Agency, New Delhi.

2. Plant Biochemistry and Molecular Biology, 2nd edition, by Peter J. Lea and Richard C. Leegood (1999). John Wiley and Sons.

3. Plant Biochemistry & Molecular Biology, 3rd ed., by Hans –Walter Heldt (2005), Academic Press

4. Plant Biochemistry edited by P. M. Dey and J.B. Harborne (2000), Harcourt Asia PTE Ltd. Singapore

5. Introduction to Plant Biochemistry, T.W. Goodwin and E.I. Mercer (1983).  Pergamon Press, Oxford

6. Plant physiology, 2nd edition, by L. Taiz and E-Zeigler (1998), Sinauer Associates, Inc., Publishers

M.Sc. (Biochemistry) Semester - II

Paper: BCH –09 (Biophysical and Biochemical Techniques)

Max. Marks: 80







Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION A

Radioisotopic techniques: Types of radioactive decay; Rate of radioactive decay; Radioactive isotopes and their half-lives; Units of radioactivity; Measurement of radioactivity- methods based upon gas ionization & excitation; Autoradiography; Specific activity of a radioisotope; Safety aspects; Radiation dosimetry ; Applications of radioisotopes in biological sciences 

Centrifugation: Basic principles of sedimentation; types of centrifuge; types of rotor; Preparative & analytical centrifugation. 

Subcellular fractionation- Disruption of cells, isolation of subcellular organelles from liver & plant cells and marker enzymes

SECTION B

Electrophoretic techniques: General principles; Electrophoresis of proteins- Native-PAGE, SDS-PAGE, Gradient gels, isoelectric focusing gels, Two dimensional PAGE; Detection, estimation & recovery of proteins in gels; Western blotting; Electrophoresis of nucleic acids- Agarose gel electrophoresis, Pulse field electrophoresis, Capillary electrophoresis; Microchip electrophoresis

SECTION C

Chromatography: Principles and applications of paper, thin layer Chromatography, adsorption, ion-exchange, gel-filtration, affinity, gas chromatography, and HPLC.

SECTION D

Spectroscopy: Nature of electromagnetic radiations; Principles of biophysical methods used for analysis of biopolymer structure - UV, Visible, Infrared, Raman, Fluorescence and NMR spectroscopy; ORD & CD; Mass spectrometry; X-ray diffraction; Atomic absorption spectroscopy

Microscopy: Light, electron (scanning and transmission), phase contrast, fluorescence and confocal microscopy

 Suggested reading:

1. Principles & Techniques of Practical Biochemistry, 6th edition by Keith Wilson and John Walker (2000). Cambridge University Press.

2. Introductory Practical Biochemistry by S.K.Sawhney and Randhir Singh (2000). Narosa Publishing House. New Delhi.

3. Physical Biochemistry, 2nd edition, by D Friefelder (1983). W.H. Freeman & Co., U.S.A.

4. Biophysical Chemistry: Principles and Techniques, 2nd edition by A. Upadhyay, K. Upadhyay and N.Nath. (1998). Himalaya Publishing House, Delhi.

5. Physical Biochemistry, 2nd edition, by K. E.VanHolde (1985), Prentice Hall Inc, New Jersey.

6. Instrumental Methods of Analysis, 7th edition by H.H.Willard, L.L Merritt Jr., J.A.Dean and F.A.Settle Jr.   (1996), CBS Publishers and Distributors, New Delhi.

7. Chromatography: A laboratory handbook of Chromatographic & electrophoretic methods, IIIrd ed (1975) by Erich Heftman, Van Nostrand Reinhold, NY

M.Sc. (Biochemistry) Semester - II

Paper: BCH – 10 (Lab Course – 02)

Max. Marks: 120

Internal Assessment: 30

Time: 8 hrs (Two sessions on the same day)

1. Separation of amino acids/ sugars by paper chromatography TLC

2. Separation of lipids/amino acids by TLC

3. Purification of an enzyme by ion-exchange chromatography

4. Determination of Purification of an enzyme by gel filtration chromatography

5. Determination of void volume of a gel filtration column

6. Determination of molecular weight of an enzyme by gel filtration

7. Separation of proteins by NATIVE PAGE and SDS-PAGE

8. Separation of proteins by SDS-PAGE

9. Determination of molecular weight of a protein by SDS-PAGE

10. Western blotting

11. Two dimensional gel electrophoresis

12. Electrophoretic separation of isoenzymes

13. Preparation of starch from potato tubers and its hydrolysis by salivary amylase

14. Estimation of titratable acidity

15. Estimation of Vitamin C 

16. Estimation of -carotene/carotenoids in Carrots

17. Estimation of Lactose and calcium in milk

18. Estimation of chlorophyll in leaves

19. Estimation of phenols in plant tissues

20. Estimation of free proline in stressed plant tissues

21. Extraction and estimation of free amino acid content in germinating seeds

22. Determination of amylase activity in germinating seeds

23. Assay of nitrate reductase activity from plant tissue

24. Assay of malate dehydrogenase activity from plant tissue

25. Assay of polyphenoloxidase activity from plant tissue

26. Fractionation of seed storage proteins into albumins & globulins

M. Sc. (Biochemistry) Semester - III

Paper: BCH – 12 (Molecular Biology – II)

Max. Marks: 80







Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION - A

Gene regulation in prokaryotes: Inducer, repressor, co-repressor and activator concept, +vely and –vely regulated genes, description of various levels of control of gene expression in prokaryotes, operon concept, lac operon: regulation by +ve and –ve mechanisms, trp operon:  regulation by -ve and attenuation mechanisms, regulon, regulation of gene expression in lambda phages, motifs involved in interaction between DNA-binding proteins and between proteins and DNA in prokaryotes.

Gene regulation in eukaryotes: Regulatory sequences in eukaryotes like promoter, enhancers, response elements, insulators and silencers, short-term and long term regulation of gene expression,  molecular aspects of regulation of gene expression at transcription level like transcription repression by nucleosomes, DNase sensitivity and hypersensitivity, histone modification by ubiquitination, acetylation, and phosphorylation etc., at post-transcriptional level like regulation of RNA splicing, RNA transport, RNA stability, at translational, post-translational and protein degradation level in eukaryotes, motifs involved in interaction between DNA-binding proteins and between proteins and DNA in eukaryotes, regulation of development in Drosophila- various stages of oogenesis, blastulation, gastrulation to form three cell layers, morphogen gradient, details of three classes of pattern control genes like egg-polarity genes, segmentation genes, homeotic selector genes and imaginal discs.  

SECTION - B

Transposable genetic elements: Discovery, mechanism of nonreplicative and replicative transposition, bacterial transposable genetic elements: simple transposons, complex transposons- the composite family and Tn3 transposon family and mechanisms of transposition, bacteriophage Mu elements. Eukaryotic transposable genetic elements- Ty elements of yeast, various autonomous and non autonomous elements of  maize and mechanism of transposition, copia, copia like, foldback and P elements of  drosophila, hybrid dysgenesis,  mechanism to regulate the P element movement and significance of transposable elements.

Interaction of nucleic acids with small molecules and proteins: Reactions of nucleic acids with with non-carbon electrophiles-halogenation of nucleic acids, reactions with nitrogen electrophiles, reactions with simplest carbon electrophiles-formaldehyde, bis-(2-chloroethyl) sulphide, chloroacetaldehyde, metallation reaction, reactions with complex carbon electrophiles-reactions with aromatic nitrogen compounds, aromatic nitro compounds, N-nitroso compounds, polycyclic aromatic hydrocarbons, reactions with anticancer drugs-aziridine antibiotics, carzinophilin A, pyrrolo[1,4] benzodiazepines, spirocyclopropane antibiotics,  photochemical modifications of nucleic acids-pyrimidine photoproducts, cyclobutane photodimers, psoralen-DNA photoproducts, purine photoproducts, effects of ionizing radiations on nucleic acids- deoxyribose products in aerobic solutions, pyrimidine and purine base products in aerobic and anaerobic solutions,  non-specific interactions of proteins with DNA.

SECTION - C

Degradation and modification of nucleic acids: Non-specific endonucleases and exonucleases, ribonucleases (RNases) - endonucleases which form 3’-phosphate groups and 5’-phosphate groups.  ribonuclease inhibitors, polynucleotide phosphorylase, deoxyribonucleases- various types of endonucleases and exonucleases; Restriction endonucleases - types, nomenclature and applications; DNA methylases; Nucleic acid kinases and phosphatases; DNA ligases; Isolation and preparation of  DNA and RNA; Labeling of DNA; Sequencing of DNA & RNA;  Large scale sequencing strategies; Cell-free systems for transcription and translation

Molecular Biology of Cancer: Benign and malignant tumors, types of cancers, cancer causing agents- radiations, chemical compounds,    DNA and RNA viruses, mechanism of carcinogenesis, important characteristics of cancerous cells, protooncogenes and oncogenes, promoter insertion, enhancer insertion, chromosomal translocation, gene amplification and point mutation as mechanism for activation of proto-oncogenes, mechanisms of cell growth through involvement of proto-oncogenic products like growth factors, growth factor receptors, intracellular signal transducers, nuclear transcription factors, cell cycle control proteins, anti-apoptotic proteins and DNA repair proteins and Rb anf P53 as tumor suppressor genes, induced cell suicide, telomerase expression and immortalization of cells.

SECTION - D

Genomics and Proteomics

Genomics-structural, functional and comparative genomics, construction of  cytological maps based on banding pattern, physical mapping based upon contigs, , sequence-tagged sites (STSs), expressed-sequence tags (ESTs), restriction maps, genetic mapping based upon restriction fragment length polymorphism, microsatellites, variable number tandem repeats,  map position- based cloning of genes- chromosome walks and chromosomal jumps, The human genome project- mapping the human genome, sequencing the human genome,  proteomics and proteome, RNA and protein assays of genome function- expressed sequences, array hybridizations and gene chips, use of green fluorescent protein as a reporter of protein synthesis, serial analysis of gene expression (SAGE),  evolution of genomes in the cereal grasses and mammals

Suggested Readings:

1. The Biochemistry of the Nucleic Acids, 10th ed., R L P Adams, J T Knowler and D P Leader, Chapman and Hall.

2. Genetics, 5th edition, Peter J Russell and Scot, Benjamin/Cummings Pub Company.

3. Principles of Genetics, 2nd edition, 2001, D P Snustad and M J Simmons. John Wiley & Sons, Weinheim

4. Genes and Genomes by Maxine Singer and Paul Berg (1991), Blackwell Scientific Publisher, London.

5. Nucleic acids in Chemistry and Biology, 1st edition by G M Blackburn & M.J. Gait. IRL Press, New York.

6. Molecular Biology and Biotechnology, 1st edition by Smith & wood. Chapman and Hall.

7. Recombinant DNA, 2nd edition by J.D. Watson, T Tooze, D T Kurtz, Scientific American Books.

8. Principles of Gene Manipulation 4th edition, Vol 2 by R.W. Old & S B Primose. Blackwell Scientific Publication.

9. Molecular Biotechnology, 2nd edition by Glick and Pasternack (1998), ASM press.

10. Molecular Biology-understanding the genetic revolution. David P. Clark (2005) Elsevier Academic Press.

M. Sc. (Biochemistry) Semester - III

Paper: BCH – 13 (Basic Biotechnology)

Max. Marks: 80







Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION – A

Recombinant DNA Technology: Introduction, steps of gene cloning, Cloning vectors: Features of an ideal cloning vector, shuttle vector, expression vector; Plasmids as cloning vector: properties of an ideal plasmid cloning vector, use of pBR322 and pUC plasmids as vectors; Phages (lambda and M13)as cloning vector; Cosmids

Ligation of insert DNA with vector: Ligation of sticky ended fragments, blunt end ligation using synthetic linkers, adapters and homopolymer tailing

Introduction of recombinant DNA into host cells: Transformation; Transfection and in vitro packaging

Construction of gene library and cDNA library

Selection and screening of recombinants: Genetic, nucleic acid hybridization and immunological methods

Studying gene expression and function: Studying the transcription of a cloned gene; Identifying  protein binding sites on a DNA molecule; Identifying control sequences by deletion analysis; Identifying and studying the translation product of a cloned gene (HRT & HART)

SECTION- B

Gene cloning and DNA analysis in medicine and in Forensic science

Cloning vectors for yeast:  Plasmid vectors and YACs

In vitro mutagenesis; Blotting techniques - Southern, Northern, Western, Southwestern and Dot blotting; Polymerase Chain Reaction (PCR); RAPD; Antisense -RNA technology

SECTION C

Animal cell culture: Laboratory facilities for tissue culture, different substrates for the cell growth, media for mammalian cell culture, importance of serum in the culture media, designing serum free media, problems and solution to contamination in tissue culture work, disintegration of tissues by mechanical and enzymatic method, primary culture, passaging, primary cell lines, established cell lines, applications of animal cell culture 

Cloning vectors for animal cells: Transfection methods for animal cells; Viral vectors; Methods for developing Trangenic animals

Production of Proteins from cloned genes: Expression in E. coli; General problems with the production of recombinant protein in E. coli; Production of recombinant protein by eukaryotic cells.

SECTION D

Plant Cell & Tissue Culture: Plant cell culture: preparation of explants, Initiation and maintenance of  callus & suspension cultures,and plant regeneration from callus; Somatic hybridization; Cybrids; Somaclonal variations; Cryopreservation; Micropropagation; Haploid production through anther, pollen and ovary culture; Embryo culture

Plant Genetic Engineering: Genetic markers used in plant transformation, physical DNA delivery methods, Agrobacterium -mediated gene transfer and applications of plant genetic engineering

Suggested Reading:

1. Gene Cloning and DNA analysis- an Introduction by T. A. Brown, Blackwell Science

2. Molecular Biotechnology-Principles & applications of recombinant DNA by Glick and Pasternak, ASM press (Indian print available)

3. Principles of Gene Manipulation by Old & Primose, Blackwell Scientific Publication 

4. Analysis of Genes and Genomes, 2004 by Richard Reese, John Wiley & Sons

5. From Genes to Genomes- Concepts and applications of DNA Technology, 2002by Dale & Von Schantz, John Wiley & Sons

6. Culture of Animal Cells- A manual of Basic Technique, 5th Ed., 2005, R. Ian Freshney, John Wiley & Sons

7. Plant Tissue Culture: Theory & Practice by S.S. Bhojwani & M.K. Razdan, Elsevier Science

M. Sc. (Biochemistry) Semester - III

Paper: BCH-14 (Immunology)

Max. Marks: 80







Time allowed: 3 hours

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION A

Introduction to immune system: Memory, specificity, diversity, innate and acquired immunity, self vs non-self discrimination, structure and functions of primary and secondary lymphoid organs 

Cells involved in immune responses: Phagocytic cells and their killing mechanisms; T and B lymphocytes, differentiation of stem cells and idiotypic variations

Nature of antigen and antibody: Antigens vs immunogen, haptens, structure and functions of immunoglobulins; isotypic, allotypic and idiotypic variations

SECTION B

Humoral and cell mediated immune responses: kinetics of primary and secondary immune responses, complement activation and its biological consequences, antigen processing and presentation, cytokines and costimulatory molecules- role in immune responses, T and B cell interactions.

Major Histocompatibility Complex (MHC) genes and products: polymorphism of MHC genes, role of MHC antigens in immune responses, MHC antigens in transplantation

SECTION C

Generation of diversity in immune system: Clonal selection theory- concept of antigen specific receptor, organization and expression of immunoglobulin genes- generation of antibody diversity, T cell receptor diversity. 

Measurement of antigen –antibody interaction: Production of polyclonal and monoclonal antibodies- principles, techniques and applications; Agglutination and precipitation techniques; Radio immunoassay; ELISA; Immunofluorescence assays- Fluorescence activated cell sorter (FACS) technique.

Immunization: Active & passive immunization, vaccines and their types, role of vaccines in the prevention of diseases

SECTION D

Tolerance vs activation of immune system: Immune tolerance, immunosuppression, hypersensitivity (Types I, II, III and IV).

Immune responses in diseases: Immune responses to infectious diseases- viral, bacterial and protozonal; cancer and immune system, immunodeficiency disorders and autoimmunity

Suggested Reading: 

1. Immunology, 4th ed. by Roitt et al., Mosby Publications

2. Cellular and Molecular Immunology, 5th ed. by Abbas and Litchman (2003), Saunders Publication.   

3. Kuby Immunology, 4rd ed. by R.A. Goldsby et al, W.H. Freeman & Co.

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

M. Sc. (Biochemistry) Semester - III

Paper: BCH – 15 (Introductory Microbiology)

Max. Marks: 80







Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION – A

Histroy, Scope & development of microbiology; General characterstics and economic importance of different microorganisms i.e. algae, fungi, protozoa, viruses & bacteria (with special reference to cyanobacteria, photosynthetic bacteria, actinomycetes, mycoplasma, spirochetes, archaebacteria & endosperm forming bacteria); Morphology & structure of bacterial cells; Differences between Gram +ve and Gram –ve bacteria

SECTION – B

Control of microorganisms by physical & chemical agents; Nutritional types; Culture media; Pure culture techniques; Microbial Growth: growth curve, measurement of growth, generation time, a brief account of influence of environmental factors on growth; Synchronous, Batch & Continuous cultures; Bacterial Genetics: Transformation, Transduction & Conjugation

SECTION – C

Principles of fermentation; Principle types of fermentor; Fermentation Process for the production of alcohol, organic compounds (citric acid) and antibiotics (penicillin); Single cell proteins; Bioinsecticides, Biopolymers, Biosurfactants; Biofertilizers; Biosensors (brief account); Microbial analysis of water purity; Methods of food preservation

SECTION – D

Antimicrobial chemotherapy: General Characteristics of  antimicrobial drugs, determining the microbial activity (Dilution susceptibility & Disc diffusion tests), Mechanism of action  of antibacterial drugs (sulphonamides, quinolones, penicillins, cephalosporins, tetracyclines, aminoglycosides, erythromycin & chloramphenicol ); Antifungal drugs (Amphoterisin B, Griseofulvin, Nystatin); Antiviral drugs (Azidothymidine, Acyclovir, Adenine arabinoside, Amantidine); Sources of infection  and transmission of infection; Food born infection and intoxications (Salmonella & Staphylococcus); Virus: Structure and general characteristics; Viriods & Prions

Suggested Reading: 

1. Microbiology by L.M. Prescott. J. P. Harley and D.A. Klein (1990), W M.C. Brown Publishers.

2. The Microbial World, 5th ed. by R.Y. Stainer, J. L. Ingraham, M.L. Wheelis and P.R. Painter, Prentice-Hall of India, New Delhi.

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

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

M.Sc. (Biochemistry) Semester - III

Paper: BCH – 16 (Lab Course – 03)

Max. Marks: 120

Internal Assessment: 30








Time: 8 hrs (Two sessions on the same day)

1. Preparation of liquid & solid media for growth of microorganisms.

2. Isolation bacteria from soil sample and maintenance of microorganisms by plating, streaking and serial dilution methods.

3. Gram staining of bacteria.

4. Slants and stab cultures.

5. Storage of microorganisms.

6. ELISA

7. Immunodiffusion

8. Purification of IgG from serum.

9. Collection and preservation of urine sample

10. Qualitative analysis of urine

11. Separation of blood plasma and serum

12. Estimation of blood hemoglobin, TLC and DLC 

13. A, B, & O Blood group typing

14. Determination of erythrocyte sedimentation rate and clotting time of blood

15. Estimation of blood sugar 

16. Estimation of bilirubin

17. Estimation of blood urea 

18. Estimation of uric acid in serum

19. Estimation of serum creatinine

20. Estimation of serum cholesterol 

21. Estimation of calcium, chloride, sodium, potassium and phosphorus in serum 

22. Estimation of total proteins & albumin/ globulin ratio in serum

23. Estimation of LDH, SGOT and SGPT

24. Estimation of acid and alkaline phosphatases

M. Sc. (Biochemistry) Semester - IV

Paper: BCH – 18 (Biostatistics and Research Documentation)

Max. Marks: 80







Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION – A

Samples and populations; measures of central tendency (mean, mode, median), statistics of dispersion, coefficient of variation; concepts of moments, skewness and kurtosis; simple correlation and regression

SECTION – B

Probability distributions (binomial, poisson and normal); Tests of statistical significance (t –Test, chi-square test); Analysis of variance

SECTION – C

Computer fundamentals:  Binary, Octal, Hexadecimal number system, compliment number representation; components of a digital computer, I/O devices, storage devices, MS -Office (MS-Word, MS-excel, MS-power point) 

SECTION – D

Abstract and abstracting as technique, parts of an abstract, presentation of research results, writing of a scientific paper- its different parts and their significance, oral and written presentation of paper in conferences and symposia, style, proper words, proper places, clarity, brevity, variety, significance and coherence and completeness  of the words and sentences abbreviation as used in standard writing techniques for compiling bibliographies, terminology and symbols used by printers, including proof reading, abbreviation as  standard used in scientific writing.

Suggested Readings:

1. Fundamentals of computers (Second Edition) by V.Rajarama, PHI (P) Ltd., New Delhi

2. MS-Office-2000 BPB Publications

3. Elementary Statistical Methods by S.P.Gupta, Sultan Chand & Sons

4. Introduction to computers (Fourth Edition), Peter Norton’s Tata McGraw Hill Edition

5. Research and Documentation in the Electronic Age by Diana Hacker and Barbara Fister, 2006, Bedford/St. Martin's publisher.

6. Little, Brown Guide to Research & Documentation by Aaron, 2004,  McGraw Hill

M. Sc. (Biochemistry) Semester - IV

Paper: BCH – 19 (Bioinformatics)

Max. Marks: 80







Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION-A

Bioinformatics: Introduction, goal, scope, applications, limitations, and new themes

Biological Databases: Introduction, types of Databases, Biological Databases, Pitfalls of Biological Databases, Information Retrieval from Biological Databases

Pairwise Sequence Alignment: Evolutionary Basis, Sequence Homology versus Sequence Similarity, Sequence Similarity versus Sequence Identity, Methods, Scoring Matrices, Statistical Significance of Sequence Alignment

Database Similarity Searching: Unique Requirements of Database Searching, Heuristic Database Searching, Basic Local Alignment Search Tool (BLAST), FASTA, Comparison of FASTA and BLAST, Database Searching with the Smith–Waterman Method

Multiple Sequence Alignment: Scoring Function, Exhaustive Algorithms, Heuristic Algorithms, Practical Issues

Profiles and Hidden Markov Models: Position-Specific Scoring Matrices, Profiles, Markov Model and Hidden Markov Model

Protein Motifs and Domain Prediction: Identification of Motifs and Domains in Multiple Sequence Alignment, Motif and Domain Databases Using Regular Expressions, Motif and Domain Databases Using Statistical Models, Protein Family Databases, Motif Discovery in Unaligned Sequences, Sequence Logos

SECTION-B

Gene Prediction: Categories of Gene Prediction Programs, Gene Prediction in Prokaryotes, Gene Prediction in Eukaryotes

Promoter and Regulatory Element Prediction: Promoter and Regulatory Elements in Prokaryotes, Promoter and Regulatory Elements in Eukaryotes, Prediction Algorithms

Phylogenetics Basics: Molecular Evolution and Molecular Phylogenetics, Terminology, Gene Phylogeny versus Species Phylogeny, Forms of Tree Representation, Why Finding a True Tree is difficult, Procedure

Phylogenetic Tree Construction Methods and Programs: Distance-Based Methods, Character-Based Methods, Phylogenetic Tree Evaluation, Phylogenetic Programs

SECTION-C

Protein Structure Basics: Amino Acids, Peptide Formation, Dihedral Angles, Hierarchy, Secondary Structures, Tertiary Structures, Determination of Protein Three-Dimensional Structure, Protein Structure Database

Protein Structure Visualization, Comparison, and Classification: Protein Structural Visualization, Protein Structure Comparison, Protein Structure Classification

Protein Secondary Structure Prediction: Secondary Structure Prediction for Globular Proteins, Secondary Structure Prediction for Transmembrane Proteins, Coiled Coil Prediction

Protein Tertiary Structure Prediction: Methods, Homology Modeling, Threading and Fold Recognition, Ab Initio Protein Structural Prediction, CASP

RNA Structure Prediction: Introduction, Types of RNA Structures, RNA Secondary Structure Prediction Methods, Ab Initio Approach, Comparative Approach, Performance Evaluation

SECTION-D

Molecular modeling, drug designing & chemoinformatics: Acquisition of chemical information including molecular structures from data bases, visualization of molecules, simulation of molecular interactions, Structure based drug designing, locating binding sites in protein structure, immunoinformatics- epitope prediction

Suggested Reading:

1. Bioinformatics for Dummies, Jean-Michel Claverie, Cedric Notredame (2003) John Wiley & Sons 

2. Bioinformatics Computing, Bryan P. Bergeron (2002) Prentice Hall 

3. Introduction to Bioinformatics, Arthur M. Lesk (2002) Oxford University Press 

4. Instant Notes in Bioinformatics, D.R. Westhead, J. H. Parish, R.M. Twyman (2002) Bios Scientific Pub 

5. Fundamental Concepts of Bioinformatics, Dan E. Krane, Michael L. Raymer, Michaeel L. Raymer, Elaine Nicpon Marieb (2002) Benjamin/Cummings 

6. Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, Second Edition, Andreas D. Baxevanis, B. F. Francis Ouellette (2001) Wiley-Interscience 

7. Introduction to Bioinformatics, T eresa Attwood, David Parry-Smith (2001)  Prentice Hall 

8. Bioinformatics: A Primer, Charles Staben (2001) Jones & Bartlett Pub 

9. Bioinformatics: Sequence and Genome Analysis, David W. Mount (2001) Cold Spring Harbor Laboratory Press 

10. Bioinformatics: Sequence, Structure and Databanks: A Practical Approach (The Practical Approach Series, 236), Des Higgins (Editor), Willie Taylor (Editor), 2000, Oxford Univ Press 

M. Sc. (Biochemistry) Semester - IV

Paper: BCH – 20 (Stem cell and Reproduction)

Max. Marks: 80







Time allowed: 3 hrs

Internal Assessment: 20

Note:  The examiner will set nine questions in all with two questions from each section. Q. No. 1 consisting of very short answer type questions covering the entire syllabus will be compulsory. Each question will be divided into parts and the distribution of marks will be indicated part-wise. The candidates will be required to attempt Q. No. 1 & four others, selecting one from each section. 

SECTION-A

 Introduction to concepts in cell biology (renewal, potency etc), definition of terms, adult stem cells, embroyonic stem cells, germ line stem cells, cells differentiation.  Molecular/chromosome mechanism: chromatin, telomeres and RNA. Muscle and bone stem cells, hematopoetic stem cells, epithelial stem cells (skin, intestine, breast), prostate and breast stem cells, stem cells and cancer, stem cells and therapeutics, ethical issues associated with stem cell biology.

SECTION-B

Transgenics, knock out and knock down, gene therapy for inherited disorders, neoplastic disorders and infectious diseases, ethics of gene therapy. Human cloning and bioethics: reproductive and therapeutic cloning, ethical and policy issues of human cloning, aging and degenerative diseases, regenerative medicine: Bone Marrow transplantation.

SECTION-C

Sperm ultrastrucure and function, Biochemistry of spermatogenesis, maturation in epididymis, ejaculation, capacitation, acrosome reaction and fertilization and surface receptor changes and remodelling of plasma membrane, sperm surface antigens, acrosomal hydrolases and zona reactions, regulation and gene expression during mitotic and meiotic phases of spermatogenesis

SECTION-D

Structure of ovum, ovum development, growth and maturation of oocytes, structure regulatory and biochemical aspects, expression of genes during oogenesis, cortical reactions and block to polyspermy, molecular and immunological aspects of oocytes interactions, embroyonic endometrial cross talk of hormones.  

Suggested Reading:

1. Trends in Stem Cell Biology and Technology, Baharvand, Hossein (Ed.) 2009, Humana Press.

2. Text Book of Assisted Reproductive Techniques. David K. Gardner, et. al

3. Human Embryonic Stem Cells: An Introduction to the Science and Therapeutic Potential. Ann A. Kiessling, Scott C. Andorson.

4. Stem Cells: Scientific Progress and Future Research Directions. Prepared by National Institute of Health, 2001, Edited by Ruth Kirschstein and Lana R. Skirboll.

5. Essential of Stem Cell Biology, Robert Lanza, Donnall E. Thomas, Brigid Hogan, James A. Thomson, Michael West.

6. Laboratory Production of Cattle Embryos. Second Edition. I. Gordon. 

7. Stem Cells in Reproduction and in The Brain ( Series - Ernst Schering Research Foundation Workshop )

8. Human Reproductive physiology Richard E Jones, Academic Press

9. Reproductive physiology for medical students, Philip Rhodes, Churchil, London

M.Sc. (Biochemistry) Semester - IV

Paper: BCH – 21 (Lab Course – 4)

Max. Marks: 120

Internal Assessment: 30








Time: 8 hrs (Two sessions on the same day)

1. Extraction of DNA from plant tissue or blood and checking its purity 

2. Preparation of plasmid DNA

3. Agarose gel electrophoresis of DNA 

4. Isolation of cytoplasmic RNA

5. Electrophoresis of RNA on denaturing gels

6. Separation of poly A RNA on oligo dT columns.

7. Restriction digestion of DNA by restriction endonucleases

8. Construction of restriction map of plasmid DNA

9. Ligation of DNA fragments 

10. Preparation of competent cells

11. Bacterial transformation

12. Southern and Northern blotting

13. PCR

14. cDNA synthesis and cloning in plasmid/phagemid vectors

15. Gene expression in E.coli and analysis of gene product

16. Designing primers using bioinformatics 

17. Sequence alignment using ALIGN and multiple sequence alignment using bioinformatics

18. 3D- structure determination of proteins

19. Retrieval of sequences using ENTREZ

20. To draw phylogenetic tree and its analysis

21. Writing of the abstract 

22. Writing a research paper

23. Proof reading of scientific documents

27

