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M.Sc., BIOCHEMISTRY – PROGRAMME STRUCTURE

	Sem
	Course
code
	Name of the Course
	Cr.
	Hrs./

Week
	Marks

	
	
	
	
	
	Int.
	Ext.
	Total

	I
	7MBC1C1
	Core– I – Chemistry of Biomolecules
	4
	5
	25
	75
	100

	
	7MBC1C2
	Core – II – Analytical Biochemistry
	4
	5
	25
	75
	100

	
	7MBC1C3
	Core – III – Enzyme Technology
	4
	5
	25
	75
	100

	
	7MBC1C4
	Core - IV- Plant Biochemistry
	4
	5
	25
	75
	100

	
	7MBC1P1
	Core–V–Lab –I–Biochemical Analysis                
	4
	5
	40
	60
	100

	
	7MBC1E1/
7MBC1E2
	Elective– I-A) Food Technology  (or)
B) Nutritional Biochemistry
	4
	5
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	II
	7MBC2C1
	Core – VI – Cell Biology
	4
	5
	25
	75
	100

	
	7MBC2C2
	Core – VII – Microbiology and Immunology
	4
	5
	25
	75
	100

	
	7MBC2C3
	Core – VIII – Biotechnology 
	4
	5
	25
	75
	100

	
	7MBC2P1
	Core – IX – Lab – II – Microbiology, Immunology and Biotechnology
	4
	5
	40
	60
	100

	
	7MBC2E1/
7MBC2E2
	Elective–II-

A) Bioprocess Technology (or)
B)  Bio Nanotechnology
	4
	5
	25
	75
	100

	
	7MBC2E3/
7MBC2E4
	Elective–III- A) Biostatistics and Bioinformatics (or) 
B) Molecular Genetics
	4
	5
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	III
	7MBC3C1
	Core –X – Gene Expression & Metabolic Regulation
	4
	5
	25
	75
	100

	
	7MBC3C2
	Core – XI – Medical Biochemistry
	4
	5
	25
	75
	100

	
	7MBC3C3
	Core – XII – Molecular Biology
	4
	5
	25
	75
	100

	
	7MBC3P1
	Core – XIII – Lab – III – Clinical Biochemistry and Molecular Biology
	4
	5
	40
	60
	100

	
	7MBC3E1/
7MBC3E2
	Elective–IV-A) Biopharmaceuticals  (or) B)Drug Modelling and Designing
	4
	5
	25
	75
	100

	
	7MBC3E3/
7MBC3E4
	Elective–V-A)Hormones and Cell Signaling (or) B) Diagnostic Biochemistry
	4
	5
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	IV
	7MBC4PR
	Core – XIV – Project Report & 

                        Viva-Voce
	18
	30
	50
	150
	200

	
	Total
	18
	30
	--
	--
	200

	
	Grand Total
	90
	120
	--
	--
	2000


  Project Work


Project Evaluation 

– 
150 Marks



Viva – voce 


– 
  50 Marks



♣♣♣♣♣♣♣♣♣♣

M.Sc. BIOCHEMISTRY

I YEAR – I SEMESTER

COURSE CODE: 7MBC1C1

CORE COURSE-I–CHEMISTRY OF BIOMOLECULES

Unit I:

Introduction to Biomolecules

Structure of the Atom, Mass number. Acids, Bases and Buffers- Definition and biological importance of pH, pKa,  pH indicators, Henderson-Hasselbach equation, buffering range and buffering capacity.Solutions: Concentration units- molarity, molality, normality and mole fraction; types- homogenous and heterogeneous; Hypo, hyper and isotonic solutions. Colligative properties

Bonding: Covalent bonding – types, bond angle and its importance. Non-Covalent bonding – Hydrogen bond, Ionic bond Vanderwaal’s bond and hydrophobic interactions. Energetics of bond. Thermodynamics: Laws and functions. Definition of free energy, free energy change, entrophy, chemical potential, standard free energy change of chemical reaction, exergonic and endergonic reactions

Unit II:
Carbohydrates

Structure of monosaccharides, sterioisomerism and optical isomerism of sugars, reactions of aldehydes and ketone groups, ring structure and anomeric forms, mutarotation. Chemical reactions of sugars, important derivatives of mono-, di- and tri-saccarides 

Structure, occurrence and biological importance of monosaccharides and oligosaccharides. 
Polysaccharides- introduction, storage polysaccharides (starch, glycogen, fructans like inulin and levan), structural polysaccharides (Pectins, Cellulose and Hemi Cellulose, Xylans,  glycosamino glycans), marine polysaccharides (agar, agarose, carrageenan), bacterial cell wall polysaccharides

Unit III:
Proteins

Chemistry of monomeric units of protein: Important functions of proteins. Structure: Hierarchical structure of protein – primary structure: peptide bond and its characteristics – Secondary structure: Limitation on folding, Ramachandran plot – examples of secondary structure – tertiary structure: influence of side chains – quaternary structure: forces stabilizing the structure of protein conformation and identification of functional groups. Protein fingerprinting.

Properties of proteins in aqueous solutions: acid – base properties, isoelectric point, ionic strength and charge – charge interaction of proteins. Denaturation and renaturation of proteins.

Chemical synthesis of polypeptides, amino acid sequencing of a protein, specific and enzymatic cleavage of polypeptide chain and separation of peptides. Metalloproteins, lipoproteins, nucleoprotein and glycoprotein. Conformation study on the structure of keratin, collagen and hemoglobin.

Unit IV:
Lipids

Fatty acids (saturated, unsaturated, trans, conjugated).  Triacylglycerols. Nomenclature, physical properties, chemical properties and characterization of fats – hydrolysis, saponification value, rancidity of fats, Reichert – Meissel number and reaction of glycerol. Glycerophospholipids (Lecithins, lysolecithins, cephalins, phosphatidyl serine phosphatidyl inositol, plasmologens), sphingomyelins, glycolipids – cerebrosides, gangliosides.  Properties and functions of phospholipids, isoprenoids and sterols. Biological importance of fats (membrane and storage lipids, lipid signaling).

Unit V:
Nucleic acids

Structure and properties of DNA: Hydration, viscosity, sedimentation behaviour, supercoiling, conformational variants of DNA, triplet, tetra strand and cruciform. Triplet repeat sequences, parallel stranded DNA duplex, denaturation and renaturation kinetics – Tm and its importance – hyperchromic effect, Chargaff’s rule. RNA: classification, structure, function, RNAs involved in replication and post-transcriptional processes. Forces stabilizing the structure of Nucleic acids.

Books for Reference:
1. Biochemistry – Debajyoti Das, 1978

2. Biophysical chemistry. Part I: The conformation of biological macromolecules – Cantor and Schimmel, 1980

3. Biochemistry (4th Edition) – Geoffrey Zubay, 1983

4. Biochemistry (6th edition) – Mary K. Champbell, Shawn O. Farrell, 1999
5. Introduction to Protein Structure – Carl Branden, John Tooze, 1999

6. Nucleic acids Structure, Functions and properties – Victor A, Bloomfield, 2000

7. Text Book of Biochemistry with clinical correlation(6th Edition)–Thomas M. Devlin, 2002
8. Principles of Biochemistry – Lehninger, 2005

9. Enzymes: Biochemistry,Biotechnology and Clinical Chemistry–Trevor Palmer, 2007
10. Biochemistry (5th edition) – Jeremy M. Berg, John L.Tymoczko, Lubert stryer, 2007 
11. Chemistry of biomolecules - S. Bhutani - CRC/Taylor & Francis – 2010

12. Fundamentals of Biochemistry – Voet & Voet, 2011

13. Biochemistry - Richard Harvey-Denise Ferrier - Wolters Kluwer Health/Lippincott Williams & Wilkins - 2011

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MBC1C2

CORE COURSE-II–ANALYTICAL BIOCHEMISTRY

Unit I:

Separation Techniques
Introduction to biochemical investigations, organ and tissue slice techniques, cell distribution and homogenization techniques, cell sorting – flow cytometry and cell counting of various tissue culture collections, cryopreservation methods.

Centrifugation: Types of rotors- swing bucket, fixed angle, vertical. Types of centrifuge - Micro centrifuge, High speed & Ultracentrifuges; Preparative centrifugation; Differential & density gradient centrifugation; Applications (Isolation of cell components); Analytical centrifugation; Determination of molecular weight by sedimentation velocity & sedimentation equilibrium methods 
Unit II:
Chromatography: Partition and adsorption Chromatography- paper, TLC (manual, instrumental, analytical and preparative), GLC, GCMS. Technique and applications of Gel filtration, Ion exchange, HPLC, HPTLC, affinity, super critical fluid and flash chromatography. Chromatography with Mass Spectral detection- GC MS, LC MS. MAK hydroxyl-apatite chromatography

Electrophoresis: General principles;Factors affecting electrophoresis; Moving boundary electrophoresis: IEF and Isotachophoresis and its application. Zone electrophoresis: SDS – PAGE, Agarose, Starch, Cellulose acetate (Paper and thin layer) electrophoresis and its application in determining molecular weight conformation. Disc gel electrophoresis. Two dimensional gel electrophoresis and pulse field gel electrophoresis. Blotting techniques – Southern, Northern, Western and Eastern blotting.

Unit III:
Spectroscopy

Introduction to principles and applications of Spectroscopic methods- UV, Vis, IR, Fluorescence, Circular Dicroism (CD) and Optical Rotational Dispersion (ORD). Brief outline on biological applications of Photoacoustic spectroscopy (PAS). Principle and application of NMR, ESR, Mass spectrometery and atomic absorption spectrophotometry in Biology


Unit IV:
Radio Isotopic Techniques

Biological hazards of radiation; safety measures in handling radioisotopes. Dosimetry. Types of radio isotopes used in biochemistry. Units of radio activity measurement. Techniques used to measure radioactivity: gas ionization and scintillation counting, Nuclear emulsion used in biological studies (premounted, liquid and stripping), isotopes commonly used in biochemical studies 32P, 35S, 14C, 3H. Radioactive tracer. Autoradiography and its applications. Radio Immuno Assay. 

Unit V:
Modern bioanalytical techniques

Protein crystallization-Theory and methods. API-electrospray and MALDI-TOF-TOF, MS/MS. X-ray fluorescence (XRF).  Fluorescence polarisation immunoassay (FPIA). DNA and Peptide- Synthesis and sequencing

Books for Reference:
1. Instrumental analysis using spectroscopy – Meloan, 1968
2. A biologist guide to principles and techniques of practical biochemistry – Wilson and Goulding, 1986.
3. Practical Biochemistry – Wilson and Walker, 1994

4. Biochemical methods – S. Sadasivam, 1996
5. Hand book of instrumental techniques for analytical chemist – Frank settle, 1997

6. Analytical Biochemistry and separation techniques (4th edition) – P.Palanivelu, 2000
7. Principles and practice of Bioanalysis – Richard F. Venn, 2000.

8. Analytical biochemistry - Syrawood Pub House, 2016.

9. Textbook of analytical biochemistry - Jessica Caro, 2016
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MBC1C3

CORE COURSE-III–ENZYME TECHNOLOGY

Unit I:

Basic concepts of Enzyme 

Enzyme classification, Active site, Specificity of enzymes, Turnover number, Models of enzyme action, Multienzyme complex and reactions. Bisubstrate reactions. Coenzymes.
Unit II:
Enzyme Kinetics

Factors affecting enzyme activity:  Enzyme concentration, Substrate concentration, pH and temperature.  Derivation of Michaelis – Menten equation for unisubstrate reactions.  Km and its significance.  Lineweaver – Burke plot and its inhibitors, Importance of Kcat/Km.  Kinetics of zero and first order reactions.  Significance and evaluation of energy of activation and free energy. Reversible and irreversible inhibition, competitive, non-competitive and uncompetitive inhibitions, determination of Km and Vmax in presence and absence of inhibitor.  Allosteric enzymes. 

Unit III:
Purification and Industrial Production of Enzymes

Sources of enzymes for industry- microbes, plant and animal cells, separation of intra cellular and extracellular enzymes. Extraction of enzymes-, Media for enzyme extraction, Downstream processing of enzymes, Purification of enzymes – Ion exchange chromatography, Affinity chromatography, gel filtration chromatography, Immunoadsorption chromatography. Basics of fractional precipitation of enzymes. Free drying of purified enzyme. Criteria for enzyme purity

Unit IV:
Immobilization of Enzyme 

Techniques of immobilization- (adsorption, matrix entrapment, encapsulation, cross-linking, covalent binding, affinity immobilisation). Supports for enzyme immobilization- natural (alginate, chitin, collagen, sepharose) and synthetic (amberlite, DEAE-cellulose)Applications of immobilized enzymes. Advantages and disadvantages of immobilization techniques, Immobilized enzyme bioreactors. Immobilized cells. Kinetics of immobilized enzyme reactions. Use of enzymes in recombinant DNA technology. 

Unit V:
Enzyme Biosensors 

Use of enzymes as catalytic biosensors-mono enzyme, bi-enzyme and multi enzyme electrodes. Criteria for selecting an ideal biosensors. Biosensors – principles, components, and operation of potentiometric, calorimetric, optical and immuno biosensors, Cell based biosensors. Biochips and biocomputers. Artificial enzymes, ribozymes and abzymes. 

Books for Reference:
1. Robert K, Scopes and protein purification, Springer verlag publication, 1982.

2. Alanwisheman – Hand book of Enzyme biotechnology, John wiley publication, 1985.

3. J.Tampion and M.D.Tampion, Immobilized cell, principles and applications, Cambridge university press publication, 1989.

4. Chaplin and Bucke,Enzyme technology,Cambridge University press publications, 1990.

5. M.J.C.Crabbe, Enzyme Biotechnoloyg, Ellis Horwood, New York, 1999. 

6. Nicholas C. Price and Lewis Stevens. Fundamentals of Enzymology: The cell and molecular biology of catalytic proteins (3rd ed.), Oxford university Press, 2000. 

7. Trevor Palmer, Enzymes: Biochemistry, Biotechnology, clinical chemistry, 2001.

8. Rober A. Copeland. Enzymes (2nd ed.) A Practical introduction to structure, mechanism and data analysis, Wiley, 2007.

9. Ashok Pandey, Enzyme technology, Springer, 2008. 

10. Enzyme Technology: Pacemaker of Biotechnology - Nooralabettu Prasad, 2011

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MBC1C4

CORE COURSE-IV–Plant Biochemistry
Unit I:

Plant Cell
Plant cell architecture: Primary and secondary cell wall, polysaccharides present in cell wall, Biosynthesis of cell wall. Structure, composition and functions of plant cell organelles. Cell division- Mitosis, meiosis, extension, differentiation and their controls

Transport mechanisms: Water movement, ascent of sap, mechanisms for movement of solutes. Translocation in xylem and phloem. 

Unit II: 
Plant Nutrition
Importance of plant nutrition. Essential nutrients- Functions in the plant and deficiency symptoms of Macro and Micronutrients. Nitrate, ammonia and sulphur assimilation. Nutritional adaptations of plants (nitrogen fixing bacteria, mycorrhiza). Effect of pH and soil type on nutrient availability.

Unit III: 
Photosynthesis
Structure and composition of photosynthetic apparatus. Light and dark reactions – photophosphorylation; carbondioxide fixation, C3, C4 and Crassulacean acid metabolism. Biosynthesis of sucrose and starch, factors affecting the rate of photosynthesis.  Photorespiration – photosynthesis and plant productivity. 

Unit IV:
Growth Regulators and Phytochemistry
Plant growth regulators- hormones, endogenous growth substances and synthetic chemicals. Plant hormones: Biosynthesis, structure and biochemical mode of action of auxins, gibberellins, cytokinins, abscisic acid, ethylene – metabolism and mechanisms of action. Plant growth inhibitors. 

Phytochemistry: Plant chemicals and their significance, storage carbohydrates, proteins and fats. Secondary plant products and their economic importance – waxes, essential oils, phenolic glycosides, flavanones, anthocyanins and alkaloids. Biosynthesis of alkaloids, terpenoids, phenolics and pigments. Hairy root induced phytopharmaceuticals.
Unit V:
Biochemistry of Plant Diseases
Plant pathogenesis – initial stages of pathogenesis, mechanism of pathogenesis – mechanism of attack. Responses of plant to pathogens – pathologicaleffects of respiration, photosynthesis, cell wall enzymes and water uptake. Disease resistance mechanism: phytoalexins, biochemistry of pathogen specificity. 

.

Books for Reference:
1. Plant Biochemistry – Bonner, Varner, 1965
2. Plant Physiology (2nd Edition) – Bidwell G.S, 1974

3. Pathogenesis – Harry Wheeler, 1977
4. Chloroplast metabolism – Halliwell, 1984

5. Photosynthesis – D.W. Lawlor, 1989

6. Introduction of Plant Biochemistry – Goodwin and Mfrcer, 2003

7. Plant biochemistry - Hans-Walter Heldt-Fiona Heldt, 2005

8. Plant Biochemistry – Conn & Stumpf, 2009

9. Plant biochemistry - Florence Gleason-Raymond Chollet, 2012

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MBC1P1

CORE COURSE-V–LAB–I–BIOCHEMICAL ANALYSIS

1. Estimation of Carbohydrate from any one of the grain

2. Estimation of Methionine from food grain

3. Estimation of Free Fatty Acid from Oil or Seeds

4. Estimation of Crude Fibre

5. Estimation of ash from Bengal gram powder

6. Estimation of pyruvic acid from plant sources

7. Estimation of phenol from plant sources

8. Separation  of amino acids by Thin layer Chromatography

9. Isolation of phospholipids from egg yolk

10. Sub-cellular fractionation of organelles from liver cells and identification by the use of marker enzymes

11. Enzyme kinetics:-

1. Determination of Total activity of Alkaline Phosphatase enzyme.

2. Determination of specific activity Alanine transaminase enzyme.

3. Determine the effect of pH, temperature, enzyme concentration and substrate concentration (Km and LB plot) of Urease and Amylase.

4. Effect of activator on the activity of any one of the enzyme.

5. Effect of inhibitor on the activity of any one of the enzyme.

Books for Reference:
1. A manual of selected biochemical methods as applied to urine, blood and gastric   

analysis - Frank Underhill, John Wiley & Sons, 1921.
2. Culture and biochemical analysis of cells - David Spector, 1998.
3. Basic methods in protein purification and analysis: a laboratory manual - Richard 
Simpson, 2009.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MBC1E1

ELECTIVE COURSE-I (A)–FOOD TECHNOLOGY

Unit I:

Microorganisms in Food

Biotechnology in relation to the food industry. Nutritive value of food. Types and sources of microorganisms associated with food. Conditions that influence microbial growth in food –intrinsic and extrinsic factors. Estimating the number of microorganisms in food. 

Unit II:
Food Preservation

Methods of food preservation. Control of microorganisms by retarding growth – low temperature, dying, intermediate moisture foods, chemicals. Control of microorganisms by destruction gas treatments, heat, ionization, radiation, ultraviolet radiation. Elementary idea of canning and packing. 

Unit III:
Food Spoilage

Composition and spoilage of food, meat, fish, cereals, pulses, nuts and oil seeds, fruits and fruit products, vegetable and vegetable products.

Unit IV:
Food Borne Diseases

Food borne illness. Food hazards, bacterial diseases Staphylococcal intoxication, botulism, C. perfringens food poisoning, Salmonellosis, Shigellosis, fungal illness, mycotoxins, aflatoxins.  Food borne viruses. Detection of disease causing microorganisms. 

Unit V:
Fermented Foods

Basic principles of food fermentation. Fermentedfoods – fermented milk – yoghurt, cheese, bread, fermented vegetables – sauerkraut, olives. Fermented meats and fish production of beer and wine, vinegar, mushroom farming.

Books for Reference:
1. Frazier and Westoff.  Food microbiology 4th ed. Mc Grew Hill 1988

2. Ward.  Fermentation Biotechnology.  Prentice Hall, 1989. 

3. Brain J.B.Wood. Microbiology of fermented foods (2nd edition),Thomas science,1998.

4. Peter F. Stanburry et al., Priniciples of fermentation technology, (2nd ed.) Applied Science Publishers, London, 1999.

5. Adams and Moss.  Food microbiology 2nd ed. Royal society of chemistry 2000

6. James M. Jay. Modern Food microbiology 6th ed. Aspen Publishers 2000

7. Borem et al., Understanding Biotechnology. Prentice Hall, 2003

8. Hans P. Riemann et al.,Foodborne infections and intoxications,Academic press, 2006.

9. Shafiur Rahman. Handbook of food preservation. CRC Press, 2007.

10. Food technology - Ian Graham, 2009.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MBC1E2

ELECTIVE COURSE-I (B)–NUTRITIONAL BIOCHEMISTRY

Unit I:

Basic Concepts
Composition of human body. Energy content of foods. Measurement of energy expenditure: direct and indirect colorimetry. Definition of BMR,  SDA and factors affecting these.  Carbohydrates – Dietary requirements and sources of available and unavailable carbohydrates. Physico-chemical properties and physiological actions of unavailable carbohydrates (dietary fibre). Lipids – Major classes of dietary lipids. Properties and composition of plasma lipoproteins. Dietary needs of lipids. Essential fattyacids and their physiological functions.  

Unit II:
Proteins and Malnutrition
Protein reserves of human body. Nitrogen balance studies and factors influencing nitrogen balance. Essential aminoacids for men and concept of protein quality. Cereals proteins and their limiting aminoacids. Protein requirements at different stages of requirement. 

Protein energy malnutrition, clinical features, metabolic disorders and management of marasmus and Kwashiorkar diseases: starvation – Techniques for the study of starvation. Protein metabolism in prolonged fasting. Proteins baring treatments during fasting. Basic concepts of high protein and low calorific weight reduction diets.

Unit III:
Vitamins and Minerals 

Dietary sources, biochemical functions and specific deficiency diseases associated with fat and water soluble vitamins. Hyper vitaminosis, Symptoms of fat-soluble vitamins deficiency. Nutrition requirements during pregnancy, lactation and of infants and children. Nutritional significance of dietary calcium, phosphorus, magnesium, iron, iodine, zinc and copper. 

Unit IV:
Clinical Nutrition
Role of diet and nutrition in the prevention and treatment of diseases: Dental carries, Fluorosis, Renal failure, Hyperlipidemia, Atherosclerosis & Rheumatic disorders, Inherited metabolic disorders: Phenylketonuria, Maple syrup diseases, Hemocystinuria, Galactosemia, Gout, Diabetes Insipidus and Diabetes Mellitus. 

Unit V:
Food Allergy and Antinutrients
Definition, role of antigen, host environment. Types of hypersensitivities. Diagnosis and management of allergy. Naturally occurring food borne toxicants: protease inhibitors, haemoagglutinins, Hepatotoxins, Allergens, Oxalates, Toxins from mushrooms, animal food stuffs and sea foods.

Books for Reference:
1. Antinutrients and natural toxicants in foods.Robert L.Ory, Food&Nutrition Press,1981

2. Human Nutrition and Dietetics (8th Ed. 1982) by Davidson and Passmore ELBS

3. Nutrition: An integrated approach (3rd edition 1984) R.L. Pike and M.L. Brown, Wiley & Sons Inc., NY

4. Modern Nutrition in Health and Diseases (7th Ed. 1988) by Maurice E Skills and V. R. Young K.M. Varghese Co. Bombay.

5. Nutritional Biochemistry and metabolism. Maria C. Linder, 1992

6. Nutritional Biochemistry.S.Ramakrishnan and S.Venkat Rao, T.R. Publications, 1995.

7. Mechanism and Theory in Food chemistry (1996) DWS Wong, CBS, New Delhi

8. Text Book of Human nutrition (1996) M.S. Bamji N. Pralhad Rao and V. Reddy, Oxford &IBH publishers 

9. Principles of Food Science – I (Food Chemistry) Fennemona D.R., 2003

10. Text Book f Biochemistry and Human Biology G.P. Talwar Prentice Hall, 2004

11. Understanding Food: Principles and Preparation nutrition (3rd ed.) Amy Brown, Thomsan Wardsworth, 2008.  

12. Nutritional biochemistry: nutritional biochemisry and inorganic metabolism Hany Elsawy, 2010

13. Nutritional biochemistry: a practical approach - Anita Dua-Vinti Davar, Anmol Publications, 2013
14. Nutritional biochemistry - DC Sharma-Devanshi Sharma, 2015

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MBC2C1

CORE COURSE-VI–CELL BIOLOGY

Unit I:

Cell Architecture

Structure and function of cells – prokaryotes and eukaryotes; Structure and organization of membrane – Model membranes (Liposomes), Glycoconjugates and proteins in membrane systems, Response to stress – active and passive transport, transport channels and pumps. Neurotransmission, neuromuscular junction, cytoskeleton and structural components, extra cellular matrix – cell to cell and cell matrix adhesion, gap junctions. 

Unit II:
Cellular Energetics 

Mitochondria – structure, biogenesis, chloroplast – structure, biogenesis, molecular events of electron transport chain, ATP Synthesis, photosynthesis, and photorespiration. Protein Transport: Structure of Endoplasmic reticulum, Golgi complex, Lysosomes, protein synthesis and modification, vesicular transport and import into cell organelles.

Unit III:
Chromosomes

Oxidative reactions in microbodies, Nucleus, Gross structure of chromosomes, some specific gene sequences in chromosomes, chemical composition of chromosomes, chromosome banding. The nucleosome, the supranucleosomal structures, specialized chromosomes, polytene and lamp  brush chromosomes. 

Unit IV:
Cell cycle and Membrane structure

Mechanism of cell division, Mitosis, meiosis regulation of cell cycle, factors and genes regulating cell cycle, Cell cycle checkpoints. Membrane structure and function (Structure of model membrane, lipid bilayer, membrane proteins and glycoproteins). Nuclear-Cytoplasm interactions. Cell fusion and its applications. Proteasome – structural organization and function. 

Unit V:
Signaling pathways 

Signal transduction pathways – G-protein coupled receptor, TGF beta receptors, cytokines, JAK – STAT, Tyrosine kinase and MAP kinase pathways. Cancer: Tumor cells and onset of Cancer – Transformation of cultured cells to tumour cells, chemical carcinogens and radiation, Apoptosis and Necrosis. 

Books for Reference:
1. Molecular cell biology,Darnell,Lodish,Baltimore,Scientific AmericanBooks,Inc, 1994

2. Molecular biology of cell – Albert Bruce et al.,1994 3rd Ed

3. Cell in Developmental inheritance, EB Wilson, Mac Millan New york, 1999. 

4. Cell biology - Melissa Stewart, 2008.

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MBC2C2

CORE COURSE-VII–MICROBIOLOGY AND IMMUNOLOGY

Unit I:

Bacteria
Major group of prokaryotes – bacteria, Eubacteria, cyanobacteria, Archaebacteria. Bacterial morphology and fine structure; cell wall, cell membrane, intra cytoplasmic structures and external structures – bacterial growth curve, synchronous growth, continuous culture, chemostats. Cultivation of bacteria – nutritional requirements, types and preparation of media, physical conditions required for growth, isolation and maintenance of pure culture.
Unit II :
Fungi, Protozoa and Viruses
Fungi – classification and morphology of yeast and moulds. Control of fungal growth, algae –occurrence, characteristics, classification, biologic and economic importance.

Protozoa – occurrence, morphology characteristics of some major groups of protozoa –flagellation amoeboid and ciliate protozoa. 

Viruses – bacteriophages – structure, classification – general characteristics – lysogeny and lytic cycle. RNA viruses. DNA viruses SV40, retroviruses – HIV.

Unit III:
Organs and Cells of Immune System
Central and peripheral lymphoid organs. Bone marrow, thymus. Lymphnode, spleen and mucosal associated lymphoid tissue. Cells of the lymphoreticular system. Antigens definitions– antigenicity, antigenic determinants, haptens and epitopes. Antibodies – structure, classification, functions, allotypes and idiotypes. 

Complement system – components, nomenclature, activation of complement, complement receptors and alternative pathway.

Unit IV:
Immunity
Types of immunity – innate and acquired immunity – antitoxic, antibacterial and antiviral immunity. Immune response – primary and secondary – humoral and cell mediated immunity. Antigens recognisation – T-Cell and B-Cell receptor complexes, antigen processing and presentation. Interaction of T and B Cells, cytokines, immunological memory, cytotoxicity –immunotolerance, immunosuppression. 

Unit V:
Clinical Aspects of Immunology
MHC complex – gene organization – HLA genes class I and II antigens. Structure and function histocompatibility testing – lymphocytotoxicity test – cross matching. MHC and disease association. Transplantation – types, genetics of transplantation – graft Vs host rejection. Tissue matching and immunosuppressive agents.

Hypersensitivity – definition and classification – immediate and delayed hypersensitivity. Auto immunity and auto immune disease, mechanism of development, diagnosis and treatment.

Immunodeficiency disorders – B Cell deficiencies – T cell deficiencies, secondary immuno deficiency diseases – pathogenesis, diagnosis and treatment of AIDS. Tumor immunology –immune surveillance, tumor antigens, immune response to tumors–immunotherapy of tumors. 

Books for Reference:
1. Bier et al., Fundamentals of immunology. Springer Verlag, 1986.

2. Stainer et al., General Microbiology 5th Ed. Prentice Hall 1986

3. Frazier and Westhoff.  Food Microbiology. 4th Ed. Tata McGrew Hill 1998.

4. Presscott et al., Microbiology Mc Grew Hill , 1999

5. Pelczar et al., Microbiology 5th Ed. Mc Grew Hill, 2000

6. Abbas et al., Cellular and Molecular Immunology. W.B. Saunders Company, 2000. 

7. Davis et al Microbiology 4th Ed.  Lippincott Williams and Wilkins, 2001
8. Roitt et al., Roitt’s Essential Immunology. 10th Ed. Blackwell Sci. 2001.

9. Madigan et al., Brock Biology of microorganisms, 10th Ed. Prentice Hall, 2002. 

10. NMS series in Immunology. 3rd Lippincott Williams and Wilkins, 2002
11. microbiology and immunology - Eric Chen, Sanjay Katsuri, McGraw, 2007

12. Rapid review microbiology and immunology, Ken Rosenthal, Michael Tan, Ken Rosenthal, 2011

13. Microbiology and Immunology - Louise Hawley, Richard Ziegler, Benjamin Clarke, Arthur Johnson, Wolters Kluwe, 2014

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MBC2C3

CORE COURSE-VIII–Biotechnology 

Unit I:

Cloning 

Overview of Cloning. Gene cloning vectors: plasmids, bacteriophages, phagemids, cosmids, expression vectors, YACs and BACs. Cloning of foreign DNA, klenow filling, ligation (blunt end and cohesive end), transformation and screening of recombinant vectors. Confirmation of the insert size and validation of orientation. 

Unit II: 
Basic Techniques in Biotechnology
Principle and Application of Agarose gel electrophoresis, Pulse Field Electrophoresis, Polyacrylamide gel Electrophoresis, Blotting Techniques – Southern, Northern, western blotting and Autoradiography.

Polymerase Chain Reaction – Principle, Nested PCR, Inverse, Reverse Transcription, Realtime quantitative, Asymmetric, Application of PCR in Clinical significance. 

Unit III: 
Gene Therapy and Molecular Diagnosis
Gene therapy: Approaches for gene therapy, vectors in gene therapy, Therapy for Adenosine Deaminase deficiency, familial hypercholesterolemia, hemophilia, gene therapy for AIDS, Ribozymes as therapeutic agents.

Molecular Diagnosis of Diseases – Tuberculosis, malaria, AIDS, Cystic fibrosis, sickled cell anemia, Alzheimers disease, diabetes and obesity.

Unit IV:
Commercial Biotechnology
Pharmaceutical products of DNA technology – Production and applications of insulin, human growth hormone, interferons, recombinant vaccines, hepatitis B Vaccine, RNA vaccines, plant edible vaccines.

Monoclonal antibodies (MAbs) – Principles for creation of hybridoma cells, production of monoclonal antibodies, strategies for the production of human mouse monoclonal antibodies, Advantages and limitations of monoclonal antibodies.  Applications – in diagnosis, therapeutic applications, in diagnostic imaging, in protein purification, Catalytic MAbs (abzymes)

Unit V:
Industrial Biotechnology
Fermentation – types of bioreactors, operation of bioreactors – sterilization, inoculation and sampling, aeration, control system, culture system – batch culture and continuous culture. Industrial production of alcohol (ethanol),  solvents (acetone, butanol and glycerol), organic acids (citric acid, lactic acid), amino acids (glutamic acid, lysine, threonine,  phenylalanine), vitamins (vitamin B12, riboflavin and β Carotene). Introduction to synthetic biology.
Books for Reference:
1. Principles of Gene Manipulation by R.W.Old and S.B.Primrose, 1980

2. Concepts in Biotechnology by D.Balasubramaniam, 1996

3. Microbial Biotechnology by Glazier and Alexander, 2007.

4. Biotechnology - Darbeshwar Roy, 2010

5. Biotechnology - Brenda Lerner, K. Lerner, 2012

6. Biotechnology - Brenda Lerner, K. Lerner, 2012

7. Fundamental of Biotechnology by U.Sathyanarayanan. (Revised Edition), 2014
8. Gene Cloning by T.A.Brown, 2015
♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MBC2P1

CORE COURSE-IX–LAB–II–MICROBIOLOGY, IMMUNOLOGY AND BIOTECHNOLOGY

1. Determination of  kinetics of bacterial growth curve

a) Effect of pH, temperature, salinity on bacterial growth curve.

2. Biochemical reaction for the isolation of bacteria

a) Indole test 

b) Methyl red test 

c) Citrate utilization test 

d) Triple sugar iron test 

e) Catalase test 

f) Urease test 

g) Carbohydrate fermentation test.

             3.  Assessment of Minimum Inhibitory Concentration (MIC)

             4.  Antigen Antibody reactions:-

a) WIDAL Test 

b) RPR Test 

c) Precipitation

              5.  Radial immuno diffusion test

              6.  Double diffusion test

              7.  Immuno electrophoresis

              8.  Antibody titre determination

              9.  Mushroom cultivation

             10. Alcohol fermentation from fruit juice

             11. Protease production

             12. Preparation of media for plant tissue culture

             13. Immobilization of yeast cell by using sodium alginate.

      Books for Reference:
1. Lab manual in biochemistry, immunology and biotechnology - Arti Nigam, Archana Ayyagari, 2007

2. Immunology: manual of technical research lab - W. Luttman, 2009

3. Microbiology lab manual - Robert Bauman, 2010

4. Introduction to biotechnology lab manual - Diane Kiernan, 2011

5. Microbiology Lab Manual – Kendall, 2016

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MBC2E1

ELECTIVE COURSE-II (A)–Bioprocess technology

Unit I:

Reactor Technology

Parameters affecting fermentation process like temperature, pH and Nutrients. Knowledge of high yielding strains, Cell lines used on commercial scale operation. Types of fermentors and components of fermentors. Various downstream processes applied in isolation and purification of products.

Unit II
:
Bioreactor Design
Media formulation, Sterilization, growth and kinetics, Immobilization of enzymes and cells, Extra cellular enzymes. Aerobic and Anaerobic fermentation. Batch and continuous process of harvesting, Airflow, Agitation, Foam control, Aseptic maintenance and inoculums preparation.

Unit III:
Genetic Engineering 

Identification of microorganism, GMO, Preparation of high yielding strains, Gene transfer technology, Hybridoma technology, Protoplast fusion, mutation for single cell protein production. Antibody engineering and monoclonal antibody.

Unit IV:
Industrial Applications
Process involving synthesis of peptides, Hormones (Insulin and growth hormones), Vaccine (Hepatitis B), Vitamins, Antibiotics (Penicillin, streptomycin), Serum albumins, Erythropoitin, , Alcohols, biofuels, Biomass and Monoclonal antibodies.

Unit V:
Industrially Important Enzymes 

Production and applications of enzymes used in Research industry- Endonucleases, Phosphatases, Ligases, Transferases, Aminotransferases. Medical industry- Streptokinases, Urokinases, Chymotrypsin, Trypsin and Collagenases. Food industry-Amylases, Cellulases, Pectinase, Chitinases, Proteases and Lipases.

Books for Reference:
1. A.T. Jackson, "Process Engineering in Biotechnology", Prentice Hall, 19916. Industrial Microbiology (1992) 4th edition, Prescott & Dunn

2. Principles of Fermentation Technology (1997), Stanebury P.F, and Whitaker

3. Fermentation Biotechnology – Principles, Process and Products (1998), Ward, O.P 

4. A Text Book of Industrial Microbiology, 2nds edition (2002), Cruger and Cruger 

5. Internet search should be made for journals for the latest information

6. Bioprocess technology - P. Kalaichelvan, 2007

7. Bioprocess technology - H. Modi, 2009

8. Bioprocess technology - Anton Moser, 2012

♣♣♣♣♣♣♣♣♣♣
I YEAR – II SEMESTER

COURSE CODE: 7MBC2E2

ELECTIVE COURSE-II (B)–BIO NANOTECHNOLOGY

Unit I

Biotechnology to Bionanotechnology: Bionanomachines – Modern bionano materials – protein, nucleic acid, lipids used for carrying information – polysaccharides use in special structural roles – Present status of bionanotechnology.

Unit II


Molecular design for nanotechnology: Recombinant DNA technology – X-ray crystallography, NMR spectroscopy and electron microscopy, use in nanotechnology – Computer modelling to bionanomachines and computer assisted molecular design.

Unit III

Structural principles of Bionanotechnology: Natural bionanotechnology design for specific environment – Biomolecular structure as low materials – Hierarchical strategy in construction of nanomachines – protein folding – self organization – molecular recognition – flexibility.

Unit IV
Functional principles of Bionanotechnology: Information driven nano assembly – chemical transformation – biomolecular sensing – self application – machine phase bio-nanotechnology.

Unit V

Future of Bionanotechnology: Problems in bionanotechnology – Abide finger problem – Sticky finger problem – role of enzyme to solve these problems – Core studies – nanotuble synthesis,  nanoscale assembler, nanozurveillance – ethical consideration – respect for life, potential dangers, fuel 

Books for Reference:
1. ‘Protein cystellography’(1976)–Academic,New York–Blundell T.L.and Johnson L. N.

2. ‘Physical Chemistry with applications to the life sciences’ (1979), Benjamin / Gummings, Menio Park, CA – Eisenberg, D. and Gothers, D.

3.  ‘Biomolecules and Nanotechnology’ (1996), Ancient Scientist, 88, 230 – 237 – David S. Goodsell.

4.  ‘Short protocols in Molecular Biology’ (1999), 4th Ed. Wiley, New York (1999) – Ausubel, F. M., Breut R. Kingston R. E., Moore, D. D., Siedman, J. G., Smith, J. A. and Struhl K.

5. Bionanotechnology’ (2004) – Lessons from nature, John Wiley & Sons Inc. publication, – David S. Goosell 

6. Bio-nanotechnology: concepts and applications - Madhuri Sharon, Ane Books, 2012

7. Bio-nanotechnology: a revolution in food, biomedical, and health sciences, Debasis Bagchi, Wiley-Blackwell, 2013

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MBC2E3

ELECTIVE COURSE-III (A)–BIOSTATISTICS AND BIOINFORMATICS

Unit I:

Descriptive Statistics and Relationship of Quantitative Variables

Significance of statistics, statistical procedures – Tabulation of data, Diagrammatic and Graphical presentation of data. Frequency distribution. Measurement of central value – Mean, Median, Mode. Measurement of variation – standard deviation and co-efficient of variation.  Skewness and kurtosis (measurement only). Simple correlation, scatter diagram method. Karl Pearsons co-efficient of correlation, rank correlation co-efficient, concurrent deviation method. Simple, linear, regression equation and regression lines

Unit II:
Probabilities

Events – probability – addition rule, multiplication rule and conditional rule. Counting methods, permutation and combination. Binomial distribution – random variables – properties constant and importance of binomial distribution. Poisson distribution – the form of the constant and role of poisson distribution, fitting a poisson distribution – normal distribution, importance, properties, constant of normal distribution area under normal curve. 

Unit III:
Interference, Estimation and Hypothesis Testing

Sampling statistics and parameters – sampling distribution of the sample mean, standard error.  Confidence interval for the population mean. One and two tail test – level of significance – two group comparisons – students ‘t’ method – paired data.  

Analysis of frequencies and analysis of variance: X2-test and association of attributes, goodness of it. Analysis of variance. One way classification and two way classification. 

Design and experiments: completely randomized design, randomized blocks, latin square, factorial design, confounding 

Research methodology: Concept of research, prerequisites of research; layout of thesis, stages of research, Format of thesis: Charts and graphs, use of statistics, Articles for publication.

Unit IV

Introduction to central dogma and structure of nucleic acids. Comparing DNA sequences: DNA sequencing and their assembly. Alignments and similarity. Substitution matrices for amino acids: Homology, substitution matrix from alignments, PAM matrices, Sequence Databases: FASTA and Gene Bank Format, GenBank’s feature locations. 

Unit V

Local Alignment: BLAST database searches for random DNA, Random residues, interpreting BLAST output. Multiple sequence alignment: Needleman-Wunsch algorithm, phylogeny reconstruction: Parsimonious phylogenies, Assigning sequence to branch nodes, proving the trees. Applications: Drug discovery and development, combinatorial chemistry and docking –pharmacogenomics. Pharmacogenetics – toxicogenomics – E-cell. Metabolic pathways – KEGG and Primer design microfluidics. 

Books for Reference:
1. Biostatistics – A foundation analysis in Health Science-Daniel, 1929
2. Form and Style in Thesis writing – Cambhell, 1969
3. Research Methodology – R.C. Kothari, 1996
4. Bioinformatics methods and protocols – Stephen Misener, 1999
5. Fundamental concepts of Bioinformatics – Krane et al., Benjamin Cummins, 2002.

6. Bioinformatics (2nd Edition) – Baxe Vanis, 2002
7. Bioninformatics sequence and genome analyses – David W. Mount, 2004

8. Thesis and Assignment writing – Anderson, 2008

9. Fundamentals of Biostatistics – Rosner, 2010

10. Statistical Method – S.P. Gupta, 2014

11. Genomic Perl – From Bioinformatics basics to working code – Rex A. Doyer, 2015

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MBC2E4

ELECTIVE COURSE-III (B)–MOLECULAR GENETICS
Unit I
DNA: The genetic material - Genetic significance of nucleic acids, structural properties of DNA and RNA – Types. DNA synthesis - Overview of DNA replication in prokaryotes and eukaryotes, Universality of semi-conservative replication, proteins involved in DNA replication, replication forks. RNA synthesis and processing – Mechanism of transcription (Initiation, elongation and termination), difference between prokaryotic and eukaryotic transcription, post-transcriptional modifications, nucleases and RNA turnover. Protein synthesis – Components of translational apparatus, protein biosynthesis - maturation and transport, post translational modification, protein degradation and turnover.

Unit II
Organization of genome and gene expression regulation in prokaryotes and eukaryotes: Chromosome structure, organization of genes within the eukaryotic chromosomes, DNA duplex and helical structures, DNA denaturation and renaturation kinetics. Transcriptional unit in bacteria (Operons), Bacterial transposons, Interaction between DNA and DNA-binding proteins, RNA as repressors. Gene regulation in multicellular eukaryotes, control of transcription by translation. Phage biology: Structure and functions of T4 bacteriophage, Infection of bacteria by phages (Lytic and Lysogenic cycle).

Unit III 
Linkage, gene mapping and DNA repair: Linked genes and linkage group, Crossing over and recombination, Crossing over with linked genes, recombination frequency, gene mapping, construction of genetic maps with two point test cross and three point test cross, multiple crossovers, deletion mapping. Gene mutations – Types, importance, phenotypic effects, spontaneous chemical changes, replication errors, effect of radiation. DNA repair – Types (Direct, mismatch and excision repair), repair of double strand breaks, genetic diseases involved in faulty DNA repair.

Unit IV
Exchange of genes in bacteria – Mechanism of conjugation, mapping bacterial genes with interrupted conjugation, transformation, gene mapping with transformation, horizontal gene transfer, transduction (Generalized and specialized). Transposons – Insertion sequences, transposition (replicative and non-replicative mechanisms), role of transposons in hybrid dysgenesis, P elements, TnA and Tn10 transposition.

Unit V
Human Genetics – Sex determination and sex-linked characteristics of genes, use of Pedigree analysis in inheritance studies, chromosome rearrangements (Duplications, deletions, inversions, translocations), copy-number variations (Aneuploidy and polyploidy), Karyotyping, Genetic counseling, Genetic testing, role of chromosomal variations in evolution.  

Books for Reference:
1. Biochemistry, Fourth Edition (1998) by Geoffrey Zubay

2. Genetics- Analysis of genes & genome, Fifth Edition (2000) by D.L. Hartl and E.W. Jones EW 

3. Molecular Biology of the Gene, Fifth Edition (2004) by James D Watson, Tania A. Baker, Stephen P. Bell, Alexander Gann, Michael Levine and Richard Losick, Benjamin Cummings 

4. Genes VIII (2004) by Benjamin Lewin

5. Textbook of Biochemistry with clinical correlations , Sixth Edition (2006) by Thomas M. Devlin.

6. Molecular genetics - A. Sambamurty, 2007

7. Genetics – A conceptual approach, Fourth Edition (2012) by Benjamin A. Pierce

8. Introduction to genetic analysis, Tenth Edition (2012) by Anthony J.F. Griffiths, Susan R. Wessler, Sean B. Carroll and John Doebley.

9. Molecular genetics - Harshvardhan Bhaskar, 2012

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MBC3C1

CORE COURSE-X–Gene expression & metabolic regulation

Unit I:

Regulation of Gene Expression
Operons, Chaperones, RNAi, Oncogenes, Promotor genes, Supressor and Repressor proteins, Analogs, Agonist and Antagonist, Stimulators and signals.

Unit II:
Signal Mechanism and Hormone Action
Signal transduction, Secondary messengers, role of Cyclic AMP, Ca2+, Phospho kinases and Receptors. Role of hormones in water and electrolyte metabolism, calcium and phosphorus, Angiotension mechanism in blood pressure regulation.

Unit III:
Regulation of Carbohydrate Metabolism
Carbohydrate metabolism - general view of glycolysis,  Gluconeogenesis, glycogenesis and glycogenolysis, uronic acid pathway, metabolism of galactose, fructose and aminosugars. Key enzymes of carbohydrate metabolism, NADH + H + / NAD+ ratio, NADPH+/ NADP+ ratio, ATP/ ADP ratio. Rate limiting factors, Feed back regulation, Oxido-reductases reaction process and coupled reactions.

Unit IV:
Regulation of Amino acid and Fatty acid Metabolism
Protein, amino acid and fat metabolism- general view and pathways involved. Regulation of FA synthesis, Amino acid synthesis, Urea cycle, Ketogenesis, PH and Temperature control of human body. Altered mechanism in starvation and diabetes

Unit V:
Regulation of Nucleic acid Metabolism
Metabolism of nucleotides – synthesis and catabolism of purines and pyrimidines ; metabolic disorders (gout, Lesh-Nyhan syndrome, hyper- and hypo- uricemias, urolithiasis). Regulation of nucleotide production. Factors that affect level of purine and pyrimidine rate. Role of acetyl CoA,  interconversion of metabolites. 

Books for Reference:
1. Regulation in metabolism – Newsholme Wiley [1973]
2. Principles of Biochemistry: Mammalian Biochemistry, Seventh Edition – Smith et al (1983)

3. Principles of Biochemistry – Voet and Voet  3rd Edition (2008)
4. Textbook of Biochemistry With Clinical Correlations (6th edition) – Devlin. John Wiley & Sons, 2010
5. Alpha lipoic acid: energy production, antioxidant activity, and health effects - Mulchand Patel, Lester Packer, 2008

6. Internet search should be made for journals for the latest information

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MBC3C2

CORE COURSE-XI–MEDICAL BIOCHEMISTRY

Unit I:

Basics of Clinical Chemistry

Definition and scope of clinical biochemistry in diagnosis, a brief review of units used in expressing clinical values and standard solutions. Quality control. Manual Vs Automation in clinical laboratory.  

Clinical enzymology – Definition of functional and non-functional plasma enzymes. Isozymes and diagnostic tests. Enzyme pattern in health and disease with special mention of plasma lipase, amylase, cholinesterase, ALP, ACP, SGOT, SGPT, LDH and CPK.

Unit II:
Disorders of amino acid, protein and nucleic acid metabolism 

Disorders of amino acid metabolism pertaining to tyrosine, phenyl alanine, Tryptophan and cysteine-Fanconi syndrome. Disorders of protein metabolism – protein deficiency, plasma proteins, significance and variation in diseases – seromycoproteins, γ-globulinemia, multiple myeloma, proteinuria.  Disorders of nucleic acid metabolism: Gout – primary and secondary.

Unit III:
Disorders of Carbohydrate and Lipid Metabolism

Blood sugar in normal blood, renal threshold, hyper and hypo glycemia, and glycosuria –modified glucose tolerance test – laboratory diagnosis of early and lateral diabetics, diabetic coma, and secondary degenerative changes associated with diabetes mellitus, glycogen storage diseases. Galactosemia, Fructosuria, pentosuria, Lactose intolerance, hypoglycemia agents. 

Disorders in Lipid Metabolism: Lipid metabolism in liver and adipose tissue, plasma lipoproteins and hypolipoproteinemia, hyper cholesterolemia and experimental production in animals, lipidemia associated with ketosis, nephritic syndrome, Thyroid disease and liver disease – fatty liver, atherosclerosis and obesity. 

Unit IV:
Kidney and Urine 

Diabetes insipidus and renal functions in the infant, kidneys and relation to blood pressure, routine qualitative analyses of urine and urinary sediments – renal functions tests – free water clearances, renal function in acute and chronic glomerularnephritis, acute and chronic renal failure. Laboratory tests for peritoneal and haemodialysis, renal calculi, analysis of stress, Biochemical findings in recurrence of stones abnormal constituents of urine of diagnostic significance (blood, bilirubin, ketones bodies, bile salts, porphyrin, uric acid and protein)

Unit V: 
Clinical tests

Clinical tests in blood (HbA1c test, E.S.R. Screening for sickle cell anemia, immunologic test, prothrombin time), body fluids (C-reactive protein test, rheumatoid arthritis (RA), immunologic test for pregnancy); amniotic fluid (Origin, composition, analysis of amniotic fluid); Cerebro spinal fluid (meningitis, convulsive stages, cerebral haemorrhage and thrombosis)

Liver Diseases: Liver function test, laboratory findings in jaundice and types of jaundice, Crigler-Najjar syndrome, cirrhosis, hepatic coma.Hematology:
Books for Reference:
1. Practical clinical biochemistry – Herald Varley, 1954

2. Hawk’s Physiological chemistry, 1966
3. Practical clinical Biochemistry Methods and Interpretations – Chawla, 2003

4. Clinical Chemistry – Lawrence A. Kaplan, 2004

5. Biotechnology, B.D. Singh, Kalyani publications, 2008

6. Medical biochemistry - A. Aroor, 2011

7. The big picture: medical biochemistry - Lee Janson, Marc Tischle, 2012

8. Text Book of Clinical Biochemistry – Burtis, 2012

9. Clinical Biochemistry – Tietz, 2015
10. Biochemistry – Devlin, 2016
11. Biochemistry – Chatterjee, 2016
12. Text Book of Medical lab Technology – Praful B. Godkar, 2016
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MBC3C3

CORE COURSE-XII–MOLECULAR BIOLOGy

Unit I:

Molecular Biology basics

Molecular definition of gene – Gene family and protein family, Pseudogenes, Satellite DNA, Mobile DNA – Bacterial insertion sequences, mechanism of transposition. Structure and organization of eukaryotic chromosomes – Chromatin and Chromatin condensation; Eukaryotic DNA transposons – mobile elements in Drosophila, Genome Organization in Prokaryotes, regulation of gene expression Chloroplast and mitochondrial genes 

Unit II:
Central Dogma of Molecular Biology
DNA as the genetic material, Structure and Types, Replication – Mechanism of DNA replication in Prokaryotic and eukaryotic systems, Enzymes involved replication origin and replication fork, fidelity of replication, extra-chromosomal replicons, Inhibitors of DNA replication. Structure and function of different types of RNA. Transcription – Transcription factors and machinery, formation of initiation complex, transcription activator and repressor, RNA polymerases, elongation and termination, RNA processing (capping, polyadenylation, RNA editing, and splicing), RNA transport and Transcription inhibitors. Genetic code, Translation – Prokaryotic and eukaryotic translation machinery, aminoacylation of tRNA, initiation factors, formation of initiation complex, elongation and elongation factors, termination, translational proof-reading, Translational inhibitors. Post-translational modification of proteins

Unit III:
Mutants 

Genetic nomenclature – Types of mutants, Isolation and characterization of mutants and revertants. Genetic analysis of mutants, genetic recombination (Homologous, non-homologous and site specific recombination), Genetic mapping, Linkage and multifactor crosses, Deletion mapping, Complementation and Intragenic complementation; The need for isogenic strains for genetic analysis. 

Unit IV:
Genetic Transfer and Transposons

Methods of genetic transfers – transformation, conjugation – (Hfr, triparental mating, self transmissible and mobilizable plasmids), transduction (general and specialized), mapping genes by interrupted mating. Introduction to Transposable elements – Discovery and types, Nomenclature – Insertion sequences – Mechanism.

Unit V:
Developmental genetics

Genetics of pattern formation in Drosophila – Egg polarity genes, Segmentation genes, homeotic genes, Development control and sex determination in Drosophila. Homeotics genes in various organism, Caenorhabditis elegans – development and genetic control on fate determination. Population genetics – gene pool, gene frequency, genetic drift – Hardy Weinberg’s law and application.

Books for Reference:
1. Genetics – Analysis of genes & genome (2000) (5th ed) by Hartl DL and Jones EW.
2. Essentials of Molecular Biology, Fourth Edition (2002) by G. M. Malacinski, Jones & Bartlett Publishers. 

3. Molecular Biology of the Gene, Fifth Edition (2004) by James D Watson, Tania A. Baker, Stephen P. Bell, Alexander Gann, Michael Levine and Richard Losick, Benjamin Cummings. 

4. Microbial Genetics (2006) by S.R. Maloy, J. E. Cronan Jr., and D. Freifelder, Jones and Bartlett Publishers, Sudbury, Massachusetts. 

5. Genetics – A Molecular Approach, 2nd Edition (2006) by Peter J. Russel. 

6. Gene IX Benjamin Lewin, Jones & Bartlett Learning (2007).
7. Genomes 3 (2007) by T. A. Brown, Garland Science Publishing. 

8. Human Molecular Genetics 2 by Tom Strachan and Andrew Read, 2010.
9. Molecular biology: academic cell update - David Clark, 2010.
10. Molecular biology - Robert Weaver, 2012.
11. Molecular biology - S. Flint, 2015.
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MBC3P1

CORE COURSE-XIII–LAB–III–CLINICAL BIOCHEMISTRY AND MOLECULAR BIOLOGY

1. Collection and preservation of biological fluids (blood, plasma serum, urine and CSF)

2. Qualitative analysis of Urinary calculi.
3. Estimation of the following blood constituents

i) Blood sugar

ii) Blood  urea

iii) Lipid profile

iv) Serum phospholipids

v) Serum calcium

vi) Serum iron

vii) Serum inorganic phosphorous

viii) Estimation of vitamin  A  in serum

ix) Estimation of  vitamin  E in serum

x) Estimation of serum fibrinogen.

xi) Estimation of serum magnesium

xii) Estimation serum  chloride

4.  Isolation of genomic DNA from goat liver.
5.  Isolation of plasmid  DNA.
6.  Isolation of RNA from yeast cells.
7.  SDS-PAGE.
8.  Native –PAGE.
9.  Agarose  gel electrophoresis.
10.  PCR-Demonstration.
11.  ELISA- Demonstration.
Books for Reference:
1. Basic methods for the biochemical lab - M. Holtzhauer, 2006.
2. Lab manual in biochemistry, immunology and biotechnology - Arti Nigam-Archana Ayyagari, 2007.
3. Molecular biology & biochemistry: a lab manual - H. Puttaraju, Puttaraju, Prakash, Keshava Murthy, 2008.
4. Investigating biology: laboratory manual - Judith Morgan-M. Carter, 2011.
5. Cell and molecular biology: a lab manual - K. Chaitanya, 2013.
♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MBC3E1

ELECTIVE COURSE-IV (A)–BIOPHARMACEUTICALS

Unit I:

Drug discovery and development

Need for developing new drugs, sources of drugs, procedure followed in drug design, role of molecular recognition in drug design, enzymes and receptors as drug targets, prodrug design and applications, computer aided drug design. Molecular modification of lead compounds. Physiochemical parameters in drug design, QSAR. Preclinical and clinical trials.
Unit II:
Drug Metabolism

Routes of administration, adsorption, enhancement, solubility factors, bioavailability, site specific delivery. Phases of drug metabolism (Phase I, II and III). Effect of pathological factors (liver, kidney and heart diseases) in drug metabolism. Brief outline on Cytochrome P450 polymorphism and drug metabolism.  

Unit III:
Pharmacodynamics 

Introduction, concept of drug receptors interactions. Theories of drug activity relationship, treatment of diseases by enzyme stimulation and enzyme inhibition, elementary treatment of drug receptor interaction, LD50, ED50, MIC and MEC. Membrane active drugs (Sulphonamides), xenobiotics and significance of drug metabolism in medicinal chemistry.
Unit IV:
Pharmaceutical Products 

Substances derived from Bacteria, Plants, insects, and animals Microbial products – Antibiotics (Penicillin, Streptomycin, Tetracyclin), Vitamins, Probiotics, plant secondary metabolite control mechanism and manipulation of phenylpropanoid pathway, shikimate pathway. Tissue culture production of alkaloids, flavonoids, steroids, terpenoids.

Unit V:
Pharmaceutical Products of DNA Technology
Therapeutic proteins – insulin, human growth hormone, clotting factors, interferon, interleukins, tissue plasminogen activators, erythropoietin, Alginate lyase, muteins, Production, advantages, limitations and applications of monoclonal antibodies. Gene delivery systems. 

Books for Reference:
1. Lachman L Lieberman, Kanig J, Theory and Practice of industrial pharmacy, 3rd edition, Vargheese publishing and Co, New Delhi, 1986.

2. Heinrich Klefenz, industrial pharmaceutical Biotechnology, Wiley Publication, Germany 2002.
3. Daan Crommelin, Robert D Sindelar, Pharmaceutical Biotechnology, Tailor and Francis publications, New York, 2002.

4. Jay Rho, Stan G Louie, Hand book of Pharmaceutical Biotechnology, Pharmaceutical products press, New York, 2003.

5. Biopharmaceuticals: an industrial perspective - Gary Walsh-Brendan Murphy, 2011

6. Biotechnology: in context - Brenda Lerner-K. Lerner, 2012.
7. Analytical ultracentrifugation: instrumentation, software, and applications - Walter Stafford-Susumu Uchiyama-Fumio Arisaka, 2016.
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MBC3E2

ELECTIVE COURSE-IV (B)–DRUG MODELLING AND DESIGNING

Unit I

History of Drug design and Modeling – Current approaches and philosophies in drug design – Principles and molecular visualization of drug design – Modeling and application of pharamokinetics – Concepts of drug development – Treatment use of investigational new drugs – Biopharmaceutics considerations in drug product design.

Unit II

Ethics of clinical testing – Technical development of new drugs – Patent consideration – New drug development process – Pre-clinical trials – Investigational on new drug applications – Clinical studies of phase I, II, III – Fast tracts approval – Treatment IND – Target validation technology.

Unit III

Integration of pharmacokinetics – Pharmacodynamics and Toxicokinetics – Kinetics of drug action – Potency – Efficacy – Therapeutic index – Margin of safety – Dose optimization based on pharmacokinetic – Pharmacodynamic modeling – Antibody and peptide structure based drug design – Drug interactions – Adverse effects – Synergism.

Unit IV

Molecular mechanisms of disease and drug actions – Transport of drugs across biological membranes – Membranes structure and composition – Transport mechanisms – Role of intestinal transporters in drug absorption – Physiological variables in the GI tract relevant to drug absorption – Hormonal and anatomical variables in the GI tract relevant to drug absorption – Effect of food on drug absorption.

Unit V     

Mass ligand, binding screening strategies for identification of leads for new drug discovery – Computer design of bioactive compounds based on 3-D properties of ligands – Use of computer graphics in drug design – Screening of drug database. 

Books for Reference:
1. Pharmacological basis of Therapeutics, 9th Edition, Goodman and Gilman’s, Pergamon Press, 1941.
2. Clinical Pharmacokinetics concepts and applications – 3rd Edition Williams and Wilkins, 1995.
3. Practical application computer aided drug design – Paul S. Charifson, 1997.
4. Peptide and protein drug analysis. Edited by Ronald E. Reid, 1999.
5. Molecular modelling and design of inhibitors for the HIV-1 reverse transcriptase and cyclin dependent kinases - Joseph Rebehmed, 2009.
6. Systems and Synthetic Biology - Vikram Singh-Pawan Dhar, 2015.
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MBC3E3

ELECTIVE COURSE-V (A)–HORMONES AND CELL SIGNALING

Unit I

Hormones classifications – Based on structure: peptides, Glycoproteins, Steroids, Amines, Iodothyronines, Autocoids. Based on actions: Hormones acting on cell surface receptors and intracellular receptor – types of receptors.
Unit II

Hormones signaling – G-Protein coupled receptors. G-Protein receptor super family. Structure, function relationship of G-protein coupled receptor, mutations in G protein genes. 

Unit III

Hormones signaling through cytokine receptors, cytokine receptor family – Receptor serine kinase, Receptor tyrosine kinase. Intracellular signaling pathways – cyclic AMP, phospholipids, calcium.
Unit IV

Steroid – thyroid super family of receptors – cytosolic and nuclear receptors. Hormone response element. Interaction with target gene – regulation of transcription.
Unit V

Clinical importance of hormone signaling – hormone resistance syndrome (Type II Diabetes). Receptor gene mutations – activating/inactivating mutations. Mutations in signaling molecules – G protein. Hormone receptors in the promotion of cancers. 

Books for Reference:
1. Norman AW and Litwack G(1977). Hormones,II Edition, Academic Press,New York. 

2. Conn PM and Means AR (2000). Principles of molecular regulation, Humana Press, New Jersey.
3. Murray RK, Granner DIC, Mayes PA and Rodwell VW (2000),  Harpers Biochemistry, Mc Grew-Hill, New York.
4. De Groot I.J. Jameson JL (2001). Endocrinology, W.B. Saunders Company, Philadelphia Vol. I.
5. Larsen PR, Kronenberg HM, Melmed S and Polonsky S (2002). Text Book of Endocrinology, W.B. Saunders Company, Philadelphia.
6. Lewin B (2004). Genes VIII, Oxford University Press.
7. Principles of animal physiology - Christopher Moyes-Patricia Schulte, 2008.
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II YEAR – III SEMESTER

COURSE CODE: 7MBC3E4

ELECTIVE COURSE-V (B)–DIAGNOSTIC BIOCHEMISTRY

 Unit I
 
Organization of the clinical laboratory, safety regulations, first aid, clinical lab records,  Units of measurements, laboratory calculations and quality control of lab findings.

Unit II
Haematology:-Routine hematological tests – Blood grouping, RBC, WBC, MCV, MCH, Differential Count, Erythrocyte Sedimentation Rate (ESR). Blood clotting mechanism- Bleeding Time, Clotting Time determination and Glycosylated Haemoglobin (GHb).

Unit III 

Enzymes: - Phosphatases, dehydrogenases, Creatine Phosphokinases, Amylases, Transaminases hormones - T3, T4, LH, and Immunology: IgA, IgM, IgE.

Unit IV
Serodiagonstic procedures -Serology- Specimen collection, preservation-Precipitation test, VDRL test, Widal test, ASO test, RA test, C- Reactive Protein test, Cerebro Spinal Fluid analysis: Cell count, sugar, protein, chloride and globulin. Serum electrolytes: sodium, Potassium, Chloride, and bicarbonates.

Unit V 

Urine analysis- Routine examination of urine, Routine Biochemical tests: Blood sugar-Fasting, Postprandial and random, Blood urea, creainine, uric acid, Blood Urea Nitrogen, serum calcium, serum phosphorous, Total proteins, Albumin, Globulin, Total bilirubin, Direct bilirubin, serum iron, serum copper, Total cholesterol, Lipid profile (Triglycerides,LDL.VLDL,HDL).

Books for Reference:
1. Jacques Wallach (1982) Interpretation of Diagnostic test A Synopsis V Edn. ,Little brown and company

2. Tietz.N  (1982) Fundamentals of clinical chemistry,W.B Saunders Company

3. Varley.H (1985) Pratical clinical Biochemistry, IV Edn

4. Ramnik Sood (2006) Text book of Medical Laboratory technology Jaypee Brothers publications.

5. Jone zilva and Pannall P.R  Clinical chemistry diagnosis and treatment PG publishing Pvt Ltd.
6. Darshan P. Godkar Godkar(2008) Text book of Medical Laboratory technology II Edn Bhalani Publishing House.

7. Kanai. L. Mukharge (2010) Medical Laboratory Technology vol I ,II,III TataMcGraw-Hill Education.
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COURSE CODE: 7MBC4PR

CORE COURSE-XIV–PROJECT Report & Viva-voce 
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