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ANNAMALAI           UNIVERSITY

408 - M. Sc. Biochemistry
Programme Structure and Scheme of Examination (under CBCS)

(Applicable to the candidates admitted in Affiliated Colleges 
in the academic year 2022 -2023 ONLY)
	Course Code
	Study Components & Course Title
	Hours/Week
	Credit
	Maximum Marks

	
	
	
	
	CIA
	ESE
	Total

	
	SEMESTER – I
	
	
	
	
	

	22PBIOC11
	Core Course - I :Chemistry of Biomolecules 
	5
	3
	25
	75
	100

	22PBIOC12
	Core Course - II : Cell Biology
	5
	3
	25
	75
	100

	22PBIOC13
	Core Course – III :Enzymes
	5
	3
	25
	75
	100

	22PBIOP14
	Core Practical – I : Quantitative and Qualitative analysis and Enzymology
	9
	6
	40
	60
	100

	22PBIOE15
	Core Elective – I                             
	4
	4
	25
	75
	100

	22PBIOO16
	Open Elective – I
	2
	3
	25
	75
	100

	
	Total
	30
	22
	
	
	600

	
	SEMESTER – II
	
	
	
	
	

	22PBIOC21
	Core Course–IV : Metabolism and Regulation
	5
	3
	25
	75
	100

	22PBIOC22
	Core Course– V : Analytical Techniques
	5
	3
	25
	75
	100

	22PBIOC23
	Core Course  – VI :Molecular Biology
	5
	3
	25
	75
	100

	22PBIOP24
	Core Practical – II : Analytical  and Molecular Biology Techniques
	9
	6
	40
	60
	100

	22PBIOE25
	Core Elective – II
	4
	4
	25
	75
	100

	22PHUMR27
	Compulsory Course: Human Rights
	2
	2
	25
	75
	100

	
	Total
	30
	21
	
	
	600

	
	SEMESTER – III
	
	
	
	
	

	22PBIOC31
	Core Course  – VII: Immunology
	5
	3
	25
	75
	100

	22PBIOC32
	Core Course  – VIII : Biotechnology
	5
	3
	25
	75
	100

	22PBIOC33
	Core Course  – IX: Research Methodology
	5
	4
	25
	75
	100

	22PBIOP34
	Core Practical  – III: Immunology and Phytochemistry
	9
	6
	40
	60
	100

	22PBIOE35
	Core Elective –III :
	4
	4
	25
	75
	100

	22PBIOO36
	Open Elective –II :
	2
	3
	25
	75
	100

	
	MOOC Courses
	
	
	
	
	

	
	Total
	30
	23
	
	
	600


	
	SEMESTER – IV
	
	
	
	
	

	22PBIOC41
	Core Course  - X:  Clinical Biochemistry
	5
	4
	25
	75
	100

	22PBIOC42
	Core Course  - XI:  Molecular Endocrinology
	5
	4
	25
	75
	100

	22PBIOP43
	Core Practical - IV: Clinical Biochemistry
	8
	6
	40
	60
	100

	22PBIOE44
	Core Elective - IV  

	4
	4
	25
	75
	100

	22PBIOD45
	Core Project
	8
	6
	25
	75
	100

	
	Total
	30
	24
	
	
	500

	
	Grand Total
	120
	90
	
	
	2300


List of Core Electives(Choose 1 out of 3 in each Semester)

	Semester
	Course Code
	Course Title
	H/W
	C
	CIA
	ESE
	Total

	I
	22PBIOE15-1
	Human physiology
	4
	4
	25
	75
	100

	
	22PBIOE15-2
	Nutritional Biochemistry
	4
	4
	25
	75
	100

	
	22PBIOE15-3
	Developmental Biology
	4
	4
	25
	75
	100

	II
	22PBIOE25-1
	Bioinformatics
	4
	4
	25
	75
	100

	
	22PBIOE25-2
	Microbiology
	4
	4
	25
	75
	100

	
	22PBIOE25-3
	Cancer Biology
	4
	4
	25
	75
	100

	III
	22PBIOE35-1
	Plant  Biochemistry
	4
	4
	25
	75
	100

	
	22PBIOE35-2
	Pharmaceutical Biochemistry
	4
	4
	25
	75
	100

	
	22PBIOE35-3
	Genetic  Engineering
	4
	4
	25
	75
	100

	IV
	22PBIOE44-1
	Environmental Toxicology
	4
	4
	25
	75
	100

	
	22PBIOE44-2
	Nanotechnology
	4
	4
	25
	75
	100

	
	22PBIOE44-3
	Genomics and Proteomics
	4
	4
	25
	75
	100


List of Open Electives(Choose 1 out of 3 in each Semester)

	Semester
	Course Code
	Course Title
	H/W
	C
	CIA
	ESE
	Total

	I
	22PBIOO16-1
	Food and Nutrition
	2
	3
	25
	75
	100

	
	22PBIOO16-2
	Bioinstrumentation
	2
	3
	25
	75
	100

	
	22PBIOO16-3
	Medical Lab Technology
	2
	3
	25
	75
	100

	III
	22PBIOO36-1
	Basic Nanotechnology
	2
	3
	25
	75
	100

	
	22PBIOO36-2
	Herbal medicine
	2
	3
	25
	75
	100

	
	22PBIOO36-3
	Life style diseases
	2
	3
	25
	75
	100


Credit Distribution
	Study Components
	Papers
	Credits
	Total Credits
	Marks
	Total Marks

	Core Course
	11
	3-4
	36
	100
	1100

	Core Practical
	4
	6
	24
	100
	400

	Core Electives
	4
	4
	16
	100
	400

	Open Electives
	2
	3
	6
	100
	200

	Project
	1
	6
	6
	100
	100

	Common Compulsory Paper
	1
	2
	2
	100
	100

	
	23
	
	90
	
	2300


	SEMESTER - I CORE - I
	22PBIOC11: CHEMISTRY OF BIOMOLECULES
	CREDIT:3
HOURS:5/W


COURSE OBJECTIVES
1. To create knowledge on the classification of carbohydrate and its significance.

2. To enable students to learn about the biological importance of lipids and role of membrane lipids

3. To make  students aware on classification, structure and properties of aminoacids and proteins

4. To provide knowledge on structure and properties, physicochemical properties of  nucleic acids

5. To impart basic knowledge of vitamins and their biological functions

Unit- I: Water and Carbohydrates                                                                           Hours: 15
Water - Unique properties, weak interactions in aqueous systems, ionization of water, buffers. Carbohydrates: classification-properties of monosaccharides, Oligosaccharides-Disaccharides, Polysaccharides– occurrence, structure and biological functions of cellulose, chitin, starch and glycogen. Chemistry and biological roles of homo and heteropolysaccharides. Structure and role of  glycoproteins and glycolipids (gangliosides and lipopolysaccharides). 

Unit-II: Lipids                                                                                                            Hours: 15
Lipids – Introduction, classification: structure and functions. Fatty acids: saturated, unsaturated and hydroxy fatty acids. PUFA,  Phospholipids and glycolipids – structure and functions. Structure and functions of cholesterol. . lipids as signal, cofactor and pigments. Lipoproteins – classification and composition.

Unit-III: Amino acids and Proteins                                                                         Hours: 15
Amino acids–classification, structure and physiochemical properties, chemical synthesis of peptides – solid phase peptide synthesis. Classification of protein. Structural organization ,Primary structure – determination of amino acid sequence of proteins. Conformation of proteins – Ramachandran plots. Properties of proteins. 

Unit-IV Nucleic acids                                                                                               Hours: 15
Nucleotides- structure and properties, physicochemical properties of  nucleic acids, cleavage of nucleic acids by enzymatic methods, non – enzymatic transformation of nucleotides and nucleic acids, methylation, Sequencing, chemical synthesis of DNA. Three dimensional structure of DNA. Different forms of DNA. Types of RNA mRNA,tRNA, rRNA, Sn RNA,Si RNA,Hn RNA. Structure of t-RNA. Nucleotides as source of energy, component of coenzymes, second messengers.

UNIT- Vitamins                                                                                                           Hours 15
Water soluble - thiamine, riboflavin, niacin, pyridoxine, folic acid, ascorbic acid sources, structure, and biochemical functions, deficiency diseases, daily requirements. Fat soluble - Vitamin A, Vitamin D, Vitamin E and Vitamin K - sources, structure, biochemical functions, deficiency diseases, daily requirements. 

COURSE OUTCOMES
1) Understand about the structure and properties and importance of carbohydrates

2) Interpret the significance of lipids, Aware of structure, distribution and role  of lipids in membranes

3) Explain the structure and importance of Amino acids and role role of priteins and its conformation

4) Understand the structure and properties  of Nucleic acids,, chemical synthesis of DNA and types of  RNA and its functions

5) Get an  overall idea about structure and functions of vitamins.
Text Books
1. Jain,J.L& Jain, (2005) Fundamentals of Biochemistry. Sixth Edition,S.Chand& Company, New Delhi.

2. Nelson, D.L. and Cox, M.M (2008). Lehninger Principles of Biochemistry. 5thEdition,W.H. Freeman and Company, New York. 

3. Zubay, G. (1999). Biochemistry, 4th Edition, WCB. Mcgraw-Hill, New York.

Supplementary Readings
1. Victor W. Rodwell,(2015) Harpers Illustrated Biochemistry 30th Edition Paper back– Import, 

2. Donald Voet, Judith, G. Voet, and Charlotte, W Pratt, (2008). Fundamentals of Biochemistry, 3rd  Edition. John Wiley & Sons, New Jersey.

3. Berg, J. M., Tymoczko, J. L. and Stryer, L. (2011), Biochemistry. Freeman, 7th  edn, .

4. Devlin A, Text book of biochemistry (1997) 4th  edition  John Wiley, Inc publication, New York.

5. Bery J.M., Tymoezko J.L. and Stryer L. (2008) Biochemistry, 5th  Edition,   W.H. Freeman       and Company, New York

6. Murray, K.R. Granner, K.D.Mayes, P.A. and Rodwell W.V. (2009).Harper’s Biochemistry,23rd  Edition, Prentice Hall International Inc.,New Jersey. 
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	SEMESTER - II
CORE - II
	22PBIOC12: CELL BIOLOGY
	CREDIT:3

HOURS:5/W


COURSE OBJECTIVES 
6) To study the structure of cells and membrane transport mechanism.
7) To understanding the structure & function of intracellular organelles and cell division.
8) To understand the structure of cytoskeleton and cell cycle mechanism

9) To understand about extracellular matrix molecules and cell-cell communication.
10) To know the concepts and mechanisms of cell signaling.

UNIT-I  Structure and function of cells & Transport mechanism                         15 Hours
 Structure and function of prokaryotic and eukaryotic cell, Structure and organization of membrane – structure of membrane model, lipid bilayer and membrane protein diffusion, osmosis, ion channels, active & passive transport, ion pumps, mechanism of sorting and regulation of intracellular transport, electrical properties of membranes.. Endocytosis and endosome-endosome fusion, Classification of endocytosis, phagocytosis and pinocytosis, clathrin-independent endocytosis, receptor-mediated endocytosis. 

UNIT–II  Organelles & cell division 



                                  15 Hours
Isolation and characterization of sub-cellular organelles. Plasma membrane, nucleus, mitochondria, Golgi bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids, vacuoles, chloroplast-structure & function. Cytoskeleton and its role in motility and cell division: amitosis mitosis; meiosis and genetic recombination

UNIT-III  Cytoskeleton & cell cycle



                                  15 Hours
Structure and movement of cilia and flagella. Microtubules, structure, and dynamics. Assembly of various extracellular matrix and their role in integrating cells into tissues and cell-cell interactions. Control of cell cycle in yeast and mammalian cells. Role of various cycle-CDK complexes in the transition of various checkpoint of cell cycle. 

UNIT-IV Cell-cell and Cell-matrix adhesion

           
                                 15 Hours
Cell junctions – Anchoring, tight and gap junctions, Adhesion molecules – selectins, cadherins, integrins, immunoglobulin superfamily. Cell-Cell interaction: ECM; Collagen, hyaluronan, proteoglycans, laminin, integrins and fibronectins. Carbohydrates - cell surface carbohydrates - lectins, selectins. Blood group antigens.

UNIT-V Cell signaling






                     15 Hours
Cellular Signaling: General principles of signaling by cell surface receptors, endocrine, paracrine and autocrine signaling, types of cellular responses induced by signaling molecules, components of intracellular signal-transudation pathways. G protein coupled receptor system, General mechanism of the activation of effectors molecules associated with GPCRs, GPCRs that activate or inhibit adenylate cyclase, activate phospholipase C, regulating ion channels. Signaling of growth factors (EGF and Insulin) via activation of receptor tyrosine kinases. Ras/ MAP kinase pathway.

COURSE OUTCOMES
11) Acquire knowledge about structure of cells and membrane transport mechanism.

12) Learn the structure & function of intracellular organelles and cell division

13) Gain knowledge about the structure of cytoskeleton and cell cycle mechanism

14) Understand types of cell junctions, cell adhesion molecules, extracellular matrix molecules and cell-cell communication.

15) Comprehend the concepts and mechanisms of cell signaling pathways.

Text Books
1. Gerald Karp (2013). Cell Biology (7th edition.) Wiley. 

2. De Robertis and De Robertis.(1987). Cell and Molecular Biology (8th edition) Lea and Febiger.

3. Channarayappa (2010) Cell Biology. University Press.
Supplementary  Readings
1. Bruce Alberts, Alexander D. Johnson, Julian Lewis, David Morgan, Martin Raff, and       Keith Roberts (2014). Molecular Biology of the Cell (6th  edition)W. W. Norton & Company. 

2. James D. Watson, A. Baker Tania, P. Bell Stephen, Gann Alexander, Levine Michael and Losick Richard (2017).Molecular Biology of the Gene(7th ed) Pearson Education. 

3. Gerald Karp (2013).Cell Biology (7th ed.) Wiley. 

4. David M. Prescott (2013). Advances in Cell Biology: Volume 2, Springer.
5. Geoffrey M. Cooper, and Robert E. Hausman (2013).The Cell: A Molecular Approach (6th edition) Sinauer Associates Inc.
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	SEMESTER - I

CORE – III
	22PBIOC13: ENZYMES
	CREDIT:3

HOURS:5/W


COURSE OBJECTIVES 
1. To impart knowledge on classification and active sites of enzymes.  

2. To provide knowledge on enzyme kinetics.  

3. To create awareness on role of inhibitors and catalytic enzymes.  

4. To impart basic knowledge on coenzymes and isoenzymes.  

5. To develop sound knowledge on Industrial and clinical enzymology.  
UNIT-I : CLASSIFICATION AND PURIFICATION        


         15 Hours

Nomenclature and classification of enzymes, isolation and purification of enzymes –criteria of purity - specific activity. Enzyme units - Katal, IU. Measurement of enzyme activity - two point. Active site - determination of active site amino acids - chemical probe and site-directed mutagenesis, Brief account of nonprotein enzymes - ribozymes and abzymes
 UNIT-II : ENZYME KINETICS  





         15 Hours

Kinetics of single substrate enzyme - catalysed reactions - Michaelis - Menten equation, importance of Vmax, Km, MM equation, and turnover number; Lineweaver - Burk plot, Eadie - Hofstee plot, and Hanes - Woolf plot . Activation energy.  Pre steady - state kinetics and relaxation kinetics. Kinetics of Allosteric enzymes - MWC and KNF models Hill’ equation coefficient. Kinetics of bi - substrate enzyme - catalysed reactions - Ping-pong bi-bi, random order and compulsory order mechanism.  

 UNIT-III : ENZYME CATALYSIS AND INHIBITION  

                                  15 Hours

Reversible inhibition - competitive, uncompetitive, noncompetitive, mixed, substrate and allosteric inhibition.Irreversible inhibition.

 Mechanism of enzymic action , mechanism of serine proteases - chymotrypsin, lvsozyme, carboxy peptidase A and ribonuclease.  

UNIT-IV : COENZYMES AND ISOENZYMES  



         15 Hours

Coenzymes - prosthetic group, classification - vitamin and nonvitamin coenzymes, thiamine pyrophosphate - mechanism of oxidative and nonoxidative decarboxylation, transketolase reaction, Role of coenzymes in transamination and decarboxylation reaction, folate coenzymes and vitamin C,  lipoic acid, coenzyme Q, S-adenosyl methionine. Isoenzymes. 

 UNIT-V : INDUSTRIAL AND CLINICAL USES OF ENZYMES                                15 Hours

 Industrial uses of enzymes - sources of industrial enzymes, thermophilic enzymes, amylases, glucose isomerases, cellulose degrading enzymes, lipases, proteolytic enzymes in meat and leather industry, detergents and cheese  production. Clinical enzymology - Enzymes as thrombolytic agents, anti-inflammatory agents. Immobilization of enzymes and their applications. 

 COURSE OUTCOMES
16) Familiarize with classification of enzyme system, isolation of enzymes and criteria of purity   

17) Well versed with Enzyme kinetics, importance of Km and Vmax.  

18) Familiarize with mechanism of action of serine proteases, chymotrypsin,   Lysozyme and Caarboxy peptidase and types of inhibition

19) Aware of Coenzymes-classification  and isoenzymes

20) Get thorough knowledge on industrial uses of enzymes, isomerases and  able to interpret Clinically important enzymes
Text Books 
 

1. Trevor Palmer, Philip Bonner Enzymes: Biochemistry, Biotechnology, Clinical Chemistry 2nd edition, Horwood Publishing Limited, 2007 

2. Dixon and Webb, Enzymes, 3rd edition, Academic Press, New York, 2000. 

3. Understanding enzymes - Palmer. Prentice Hall; 4 Sub edition, 1995  • Enzymes - Boyer. Academic Press; 3rd edition, November 1983 

4. Biochemistry - Metzler. (2000) Academic Press. 

5. Champe P.C and Richard A Harvey, (2004) Lippincotts Biochemistry, Williams & Wilkins Publishers.

Supplementary Readings 
1. E.S. West, W.R. Todd, H.S. Mason and J.T. van Bruggen, (2000) A Text Book of Biochemistry, 4th edition, Oxford and IBH Publishing Co., New Delhi.

2. Nicholas C. Price, Lewis Stevens, and Lewis Stevens,(2000) Fundamentals of Enzymology: the Cell and Molecular Biology of Catalytic Proteins, 3rd edition, Oxford University Press, USA.  

3. David L. Nelson Michael M. Cox Lehninger (2004) Principles of Biochemistry, W. H. Freeman;  4th edition,

4. Biochemistry - Stryer. (2006) W. H. Freeman; 6 edition.
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	SEMESTER: I

PART: CORE PRACTICAL – I
	22PBIOP14: QUANTITATIVE ANALYSIS AND ENZYMOLOGY
	CREDIT:6

HOURS:9/W


COURSE OBJECTIVES


1. Understand the Importance of Qualitative Test in the Laboratory for Diagnoses.

2. Analyze the test for Carbohydrates, Amino Acids, Proteins and Lipids.
3. Plan and execute an enzyme assay &Understand  the enzyme activity

4. Analyse kinetic inhibition data and to determine the mechanism of inhibition 
5. To describe the factors affecting enzymatic reactions &Experimental approach to enzyme action.
A. QUANTITATIVE ANALYSIS

1. 1. Estimation of Ascorbic Acid   from citrus fruits

2. 2. Estimation of inorganic phosphorus from cereals

3. Determination of pyruvate or lactate 

4. Determination of tryptophan.

5. Quantitative analysis of reducing sugars (DNSA method) and Proteins (Biuret method)

6. Estimation of Iron 

7. Estimation of beta carotene from carrot

8. Estimation of glycogen from liver

B. ENZYMOLOGY
1. Assay of  enzyme activity of Salivary amylase
2. Effect of substrate concentration on enzyme activity (Salivary Amylase) and determination of Km value.

3. Effect of inhibitor on activity of Salivary Amylase.

4. Assay of  enzyme activity of Urease
5. Effect of pH on enzyme activity of Acid phosphatase/Alkaline phosphatase from potato and chicken liver. 

1. Effect of temperature on enzyme activity (ACP/ALP).
        COURSE OUTCOMES
21) Exposure to basic reactions of biomolecules.
22) Understand the Importance of Qualitative Test in the Laboratory for Diagnoses.
23) Analyze the Tests for Carbohydrates, Amino Acids, Proteins and Lipids         standard methods.
24) Aware of the influence of enzyme structure on catalytic properties.
25) Analyze the action of enzymes as biocatalysts and in factors that influence Enzyme activity.
Text Books

1. David T. Plummer (1999), An Introduction to practical Biochemistry,
(3rd revised edition).

2. J.Jayaraman (2011), Laboratory MannualinBiochemistry,New Age international limited publication.

Supplementary Readings

1. Pattabiraman (2015), Laboratory Mannual in Biochemistry (4th Ed.).

2. Singh .S.P. (2013), Practical Mannual of Biochemistry, (6th Ed.). CBS Publication 
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	SEMESTER:I

PART:CORE ELECTIVE-1
	22PBIOE15-1: HUMAN  PHYSIOLOGY
	CREDIT:4

HOURS:4/W


COURSE OBJECTIVES
1. To learn the structure and functions of the different organs present in the human body
2. To impart basic knowledge of digestive system of man, respiratory system of man
3. To discuss the renal system, Mechanism of urine formation and homeostatic regulation.

4. To learn about cardiac system and composition of blood.  .

5. To learn the different types of muscles, muscle contraction and muscle proteins.

UNIT I      DIGESTIVE SYSTEM





15  Hours
Digestion-Digestive system of man, Digestive processes at various regions of digestive system-Liver, stomach, pancreas, gallbladder , microvillus and intestine. Composition functions and regulation of saliva, gastric, pancreatic, and intestinal juice and bile secretions. Digestion and absorption of carbohydrates,  lipids, proteins and nucleic acids.

UNIT II      RENAL PHYSIOLOGY




15 Hours

Renal system: structure of kidney & nephron. Mechanism of urine formation- Glomerular filtration, tubular reabsorption of water and electrolytes and tubular secretion.  Homeostatic regulation of water and electrolytes, Counter current mechanism. Regulation of acid-base balance. Role of renin-angiotensin &ADH,  renal failure.
UNIT III  
RESPIRATORY PHYSIOLOGY 



15 Hours
Respiratory system: functional anatomy of air passages and lung respiratory muscles, mechanism of respiration, pulmonary ventilation, alveolar surface tension, lung volumes and capacities. Gas-exchange in the lungs &Blood, Regulation of respiration-Role of 2,3-diphosphoglycerate,O2 Dissociation Curve, Bohr’s effect and chloride shift, oxygen toxicity& therapy, artificial respiration. 

UNIT IV  -
CARDIO PHYSIOLOGY




         15 Hours
Cardiac system – physiologic anatomy of  heart- genesis and spread of cardiac impulses-coronary crculation, cardiac cycle, heart sound, cardiac output, cardiovascular regulatory mechanisms, Blood Pressure, E.C.G-Measurement Of  ECG.  Composition of blood, blood coagulation – mechanism and regulation. Fibrinolysis, anticoagulants.

 UNIT V MUSCLE & NERVE PHYSIOLOGY


                                  15 Hours
.Nervous system- structure of neuron and Conduction of nerve impulse,  Synapse-types, basic functions of synapses & neurotransmitters. Synaptic transmission, Neuromuscular junction. Central nervous system-Brain and spinal cord,  Cerebrospinal fluid. Basis of EEG, sleep, learning & memory. Muscles - types of muscle -skeletal and smooth muscle-contractile elements,  Molecular basis of muscle contraction.

COURSE OUTCOMES

26) To learn about the digestion and absorption of various macromolecules.
27) To learn and gain knowledge about the blood cells and cardiac system.
28) To understand the mechanism of respiration and its types.

29) To acquire the knowledge about the structure and functions of kidney, nephron and mechanism of urine formation.

30) To gain the knowledge about the structure, types and functions of muscles and nervous system.

Text Books
1. Ganong W. E, 2019. Review of Medical Physiology”, 26thed, Tata Mc. GrawHill. 

2. Guyton. A.C, Hall. J.E, 2005.“Textbook of Medical Physiology”, 11thed. 

3. Saunders Company. 

4. Jain, J.L & Jain, (2005) Human physiology. Sixth Edition,S.Chand&Company,New Delhi.

5. K..Sembulingam,PremaSembulingam,(2012)” Essentials of medical physiology”sixth edition, Jaypee publishers.

Supplementary Readings
1. Meyer,  HS Meij, AC Meyer,’ Human Physiology’, AITBs Publishers and Distributors.

2. K. SaradhaSubramanyam,”A Hand Book of Basic Human physiology”, S.Chand & Co.,Ltd.

3. Y.Rajalaskshmi, ’Guide to Physiology’, S.Chand&Co., Ltd

4. C.C.Chatterjee, 1985. Human physiology, 11th   edition

5. Gerard J. Tortora and Sandra Grabowski. Principles of Anatomy and Physiology 10th Edition By Publisher: John Wiley and Sons. 
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	SEMESTER:I

PART:CORE ELECTVE-2
	22PBIOE15-2: NUTRITIONAL BOCHEMSTRY
	CREDIT:4

HOURS:4/W


 COURSE OBJECTIVES
1. To learn and gain knowledge about the Nutritional disorders.
2. To study the nutritional aspects of various foodstuffs and its measurement.

3. To study the functional aspects of Macro and micronutrients.

4. To understand the nutritional management of diet in different age groups.

5. To learn and gain knowledge about the functional foods.

UNIT 1
NUTRITIONAL DISORDER




                     15 Hours

Introduction: Diet-composition, fibre in diet. Disorders associated with protein metabolism-marasmus and kwashiorkor, Biological value of proteins, Chemical score. Fats: sources, essential and non-essential fatty acids-disorders concerned with fatty acid metabolism. Refsum’sdisease, atherosclerosis and fatty liver. Disorders of protein malnutrition.

UNIT II  
BASAL METABOLIC RATE



                    15 Hours

Basal metabolic rate-factors affecting BMR-determination of BMR, direct and indirect methods-Benedict’s Roth apparatus-respiratory quotient, BOD. SDA, Anthropometry: height, weight, skin fold thickness and arm circumference and their importance in nutrition.BOD&POD. Nutritional dietary management of diabetes & renal disorders.

UNIT III 
MICRO AND MACRONUTRENTS


                     15 Hours

 Macro nutrients – calcium, phosphorus, magnesium, sodium, potassium, chloride, sulfur-daily requirements, functions and deficiency manifestations. Micro nutrients-lron, copper, iodine, manganese/z inc, molybdenum, cobalt, fluorine, selenium and chromium -daily requirements, functions and deficiency manifestations.

UNIT IV-
NUTRITIONAL MANAGEMENT



         15 Hours

Objectives of diet therapy-regular diet and rationale for modifications in energy and other nutrients, texture-fluid,soft diets etc. Glycemic index. Nutritional management of Cardiovascular diseases, Diabetes mellitus, Nutrition at different stages of life-during infancy, adolescence, pregnancy, lactation and old age.

UNIT V    RECENT ADVANCES IN CLINICAL NUTRITION
15 Hours

Neutraceuticals: Adverse effects of neutraceuticals.Functional foods-Health benefits of functional foods in Immune function&mental health. Probiotics and prebiotics: Types &Health benefits.Antioxidants-Role of antioxidants in human health, Phytoceuticals (polyphenols,  flavonoids & terpenes).

COURSE OUTCOMES
31) Students gain knowledge about diet and different nutritional disorders.

32) To understand and gain knowledge about different types of nutritional measurements.

33) Students are able to comprehend the daily requirements and functions of vitamins & minerals. 

34) Students are able to demonstrate and exhibit different dietary plan for different age groups & disease condition. 

35) Students are able to gain knowledge about importance of neutraceuticals and antioxidants in human health.

Text Books
1. M. Swaminathan,1987, “Food and Nutrition Vol I&II”, Second edition, Bangalore,   Bappco Publishers.

2. Mahan ,L. KandEscott-Stump,S (2000):Krause’s Food Nutrition and Diet therapy,10thed, W-13 Saunders Ltd

3. U.Sathayanarayana,(2006). Biochemistry. 3rd Edition by Books and Allied (P) Ltd., India.

Supplementary Readings
1. Williams, SR(1993):Nutrition and Diet Therapy,7thed, Times Mirror/Mosby College Publishing

2. Shills,ME,Olson,JA,Shike,M and Ross,A.C(1999):Modern Nutrition in Health and Disease,9thed,A.Vaiiams and willons

3. Davidson and Passmore(2000):Human Nutrition and Dietetics

4. Anthony A.Albanase(1972),Newer Methods of Nutritional Biochemistry, Academic Press

5. Patricia Trueman, 2007, “Nutritional Biochemistry” (I edition), Chennai, MJ publishers

6. M.N Chatterjea and RanaShinde,” Text book of Medical biochemistry”,4th  edition, Jaypee Publishers, New Delhi
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	SEMESTER:I

PART:CORE ELECTVE-3
	22PBIOE15-3: DEVELOPMENTAL BIOLOGY
	CREDIT:4

HOURS:4/W


COURSE OBJECTIVES
1. able to list the types of characteristics that make an organism ideal for the study of developmental biology.
2. Know the broad phylogenetic relationships of animal phyla and some of the traits used to support our current understanding of these evolutionary relationships.
3. Familiarize with the events that lead up to and comprise the process of fertilization.
4. Able to draw the first four rounds of cell division of the sea urchin embryo &Understand how the planes of cell division relate to cell fate specification.
5. Develop a critical appreciation of methodologies specifically used to study the process of embryonic development in animals.
UNIT-I Basic concepts of development
 


                     12 Hours

General concepts of organism development potency, commitment, specification, induction, competence,determination  and differentiation; morphogenetic gradients; cell fate and cell lineages; stem cells; genomic equivalence and the cytoplasmic determinants; imprinting; mutants and transgenics in analysis of development

UNIT-II Gametogenesis, fertilization and early development
                    12 Hours

Production of gametes, cell surface molecules in sperm-egg recognition in animals; embryo sac development and double fertilization in plants; zygote formation, cleavage, blastula formation, embryonic fields, gastrulation and formation of germ layers in animals; embryogenesis, establishment of symmetry in plants; seed formation and germination.

UNIT-III Morphogenesis and organogenesis in animals

                     12 Hours

Cell aggregation and differentiation in Dictyostelium; axes and pattern formation in Drosophila, amphibia and chick; organogenesis – vulva formation in Caenorhabditis elegans, eyelensinduction ,limb development and regeneration invertebrates; differentiation of neurons, post embryonic development larval formation, metamorphosis; environmental regulation of normal development; sex determination.

UNIT-IV Morphogenesis and organogenesis in plants


       12 Hours

Organization of shoot and root apical meristem; shoot and root development; leaf development and phyllotaxy; transition to flowering, floral meristems and floral development in Arabidopsis and Antirrhinum.
UNIT-V Genetic disorders and Apoptosis




         12 Hours

Medical implications of developmental biology- genetic disorders in human development Programmed cell death, aging and senescence- Definition, stages of apoptosis and senescence.
COURSE OUTCOMES
36) Acquire Knowledge about the Developmental Biology of Frog and Chick
37) Impart Basic Knowledge about the process of fertilization

38) Provide a broad, comprehensive look at embryology with special emphasis on vertebrate models

39) Identify the cellular behaviors that lead to morphological change during development
40) Gain knowledge on the basis of development and regeneration of the animal body, and molecular mechanisms regulating developmental processes

Text Books

41) Sastry K.V. (2017). Endocrinology and Reproductive biology. Rastogi publications.

42) Sembulingam. K and PremaSembulingam. (2009). Essentials of Medical Physiology. Jaypee Brothers. New Delhi. 2nd ed.,

43) Laura Nuño de la Rosa, Gerd B Müller .(2021). Evolutionary Developmental Biology – A Reference Guide. Springer Reference.
44) Bob B. Buchanan, Wilhelm Gruissem, Russell L. Jones (2015). Biochemistry and Molecular Biology of Plant. 2nd Ed.

45) Gerd B. Müller (2013). Origination of Organismal Form. MIT Press
Supplementary Readings

46) Richard. E. Jones., Kristin H. Lopez. (2016). Human reproductive biology. 3rd ed.,

47) C.C. Chatterjea (Vol I & Vol II). (2006). Human Physiology. Medical Allied Agency.  11th ed.,

48) Benjamin Pierce (2016).Genetics: A Conceptual Approach. 6th Ed.,

49) Gerald Karp (2013). Cell and Molecular Biology: Concepts and Experiments. 7th Ed.,

50) Scott F. Gilbert (2010).Developmental Biology. 9th Ed.,
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	SEMESTER - I
OPEN ELECTIVE – 1
	22PBIOO16-1: FOOD AND NUTRITION
	CREDIT  : 3
HOURS  : 2/W


COURSE OBJECTIVES

51) Understand the role of nutrition in different stages of life

52) Nutrtional and dietary requirements for special events

53) Know the consequences of health due to deficiency in nutrition

54) Understand the physiological actions of food and nutrtion

55) Know the quality of nutritional foods.

Unit I Introduction to Nutrition





        (6 Hours)
Role of nutrition in maintaining health, basic food groups - energy yielding, body building and protective foods. Basic concepts of energy expenditure, unit of energy – Kcal - energy requirements of different categories of people - RQ of foods - Body Mass Index (BMI) - Basal Metabolic Rate (BMR) – determination and factors influencing
 Unit II Nutritional significance of dietary components: 

Physiological role and nutritional significance of carbohydrates, lipids, proteins, vitamins (water soluble and fat soluble) minerals and fiber, Dietary sources, Functions, Digestion, absorption and storage, metabolism of carbohydrates , lipids, proteins. 

Unit III  Nutritive value of proteins: 

Essential amino acids, Biological values of Proteins(animal and plant proteins). Evaluation of proteins by nitrogen balance method-DC, BV, NPU and NAP of animal and plant proteins, single cell proteins, factors influencing protein requirements, Effect of excess protein intake 

Unit IV Protein calorie malnutrition: 

Protein malnutrition (Kwashiorkor) and under nutrition (marasmus) their preventive and curative measures – composition of balanced diet and RDA foand RDA forinfants, children, adolescent, adult male and female, pregnant, lactating women and geriatric

Unit  V Nutrition and body defenses
 Effect of drugs on food and nutrients, drug - nutrient interaction -
nutritional therapy food preparation and management. Junk foods and processed foods and  itseffects, obesity. Role of diet and nutrition in the prevention and treatment of diseases – Diabetesmellitus, hypertension, infections, CVD, liver and kidney disorders.
COURSE OUTCOMES

56) Relate foods and nutrients to the biological requirements of human at different stages of the life cycle.

57) Explain about the nutritional requirements of humans during different stages of the life cycle. 

58) Relate the nutrition related concerns specific to each stage of the human life cycle to consequences of health.
59) Explain and reflect upon the consequences of physical , biochemical, physiological , social and psychological factors impacting nutritional intake  and status during each stage of the human life cycle.

60) Relate the different nutrients and their physiological role in life.

Text Books
61) Srilakshmi, B. (2013) Nutrition Science Revised Fourth Edition, New Age International Publishers, New Delhi.
62) Paul, S. (2005) A Textbook of Bio-nutrition – Curing Diseases through Diet, First Edition, CBS Publishers and Distributors, New Delhi.
63) Swaminathan, M.(2004) Advanced Textbook of Food and Nutrition, Volume II, Second Edition, The Bangalore Printing and Publishing Co. Limited, India.
Supplementary Readings
64) Geissler, C. and Powers, H.(2010)Human Nutrition, Twelfth Edition, Churchill Livingstone, USA.

65) Brody, T. (2006) Nutritional Bi Nutritional Biochemistry, Second Edition, Academic Press, USA.

66) Eastwood, M. (2003) Principles of Human Nutrition, Second Edition, Wiley - Blackwell Science Ltd Publishers.
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	SEMESTER - I

OPEN ELECTIVE -2
	22PBIOO16-2: BIOINSTRUMENTATION
	HOURS  : 2
CREDIT:3/W


COURSE OBJECTIVES

1. It helps the students in understanding the basic science in a variety of applications. 

2. It includes the development of different tools and methods for identification, analysis and examination of physical properties of different biochemical compositions to provide better chemical information. 

3. To introduce an fundamentals of transducers as applicable to physiology 

4. To explore the human body parameter measurements setups 

5. To give basic ideas about how biomolecules are detected by instrumentation 
UNIT 1 MICROSCOPY







           6 hours
Principles and application of light phase contrast , fluorescence , scanning , and transmission electron microscope .

UNIT 2  CENTRIFUGATION TECHNIQUES 


                                    6 hours

Centrifugation : Svedberg’s constant , Sedimentation Velocity and sedimentation equilibrium . Differential and density gradient centrifugation , construction of preparative and analytical ultra-centrifuge. 

UNIT 3 CHROMATOGRAPHIC TECHNIQUES 


                        6 hours

Chromatographic techniques : Principles and applications of paper , TLC , Ion exchange gel filtration , affinity GLC and HPLC .

UNIT 4 ELECTROPHORETIC TECHNIQUES



                        6 hours
Electrophoretic techniques: polyacrylamide gel electrophoresis, SDS PAGE, 2D electrophoresis, agarose gel electrophoresis, isoelectric focusing, and pulse field electrophoresis.

UNIT 5 SPECTROSCOPIC TECHNIQUES




           6 hours 
Spectroscopic techniques: principles of colorimeter , spectrophometer , fluorimeter . Beerlambert’s law and its limitations .Extinction coefficient , Atomic absorption spectroscopy , UV – Visible , spectrofluorimetry ,Flame Photometry .
COURSE OUTCOMES
67) Knowledgeable in microscopic techniques, Principles and applications

68) Familiarise with the centrifugation techniques and their applications

69) Well versed in chromatographic techniques which can be used in the isolation of molecules

70) Gather knowledge with the electrophoretic techniques like agarose and PAGE

71) Well versed with the application oriented techniques such as Spectrophotometry, fluorimetry and flame photometry
Text Books

72) L Veerakumari  ., L ., Bioinstrumentation.
73) Wilson,K. and Walker,J. 2005. Principles and Techniques of Practical Biochemistry, 6th Edition Cambridge University.Press. 26. 

74) Upadhyay,A. Upadhyay,K. and Nath,N. 2009. Biophysical Chemistry: Principles and Techniques, Third Edition, Himalaya Publishing. 11th Edition.
Supplementary Readings
1. Sharma,B.K. 2004.Instrumental Methods of Chemical analysis, 23rd Edition Goel Publications.

2. Homie,D.J. and Peck,H. Analytical Biochemistry, Third Edition, Longman group,1998. 

3. Physical Biochemistry – Principles and Applications, 2nd Edition, John Wiley and Sons, USA. 

4. Allen, J.P. (2008) Biophysical Chemistry, 1st Edition, Markono Print Media Limited, Singapore

5. Charles, R., Cantor, I. and Schimmel, P.R. (2004) Biophysical Chemistry, Part II, W.H.Freeman & Co., New York. 

6. Hunt, G and Mehta, M. (2007) Nanotechnology Risk, Ethics and Law, Earthscan, London

7. Nolting, B. (2006) Methods in Modern Biophysics, 2nd Edition, Springer Publications, New Jersey.
8. Roshan, J. K. (2008) Advanced Biophysics, Anmol Publications Pvt, Ltd, New Delhi Sheehan, D. (2009) 
9. Physical Biochemistry – Principles and Applications, 2nd Edition, John Wiley and Sons, USA. 10. “Principles of Analytical Chemistry” by F W Fifield and D Kealey 
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	SEMESTER - I

OPEN ELECTIVE – 3
	22PBIOO16-3: MEDICAL LAB TECHNOLOGY
	CREDIT:3

HOURS:/W


COURSE OBJECTIVES
1. To impart basic knowledge of apparatus, units, equipment, and analysis in the Clinical Biochemistry.

2. To discuss the laboratory test and diagnosis of various blood components.

3. To learn about various histotechniques, handling and processing of tissue specimens as well as staining procedures.

4. To learn the different culturing techniques and its identification methods.

5. To know about the role of glycated haemoglobin, role of RBC, WBC and importance of screening test
 UNIT I - LABORATORY CARE AND INSTRUMENTATION                                           6 hrs 

Automation in clinical lab – Instrumental concept, selection of instrument, quality assurance, control of pre analytical and analytical variables. Internal and external quality control measurements. Collection and preservation of samples. 

UNIT II - HEMATOLOGY                                                                                                   8 hrs

Blood grouping and Rh factor, cross matching, clotting time, bleeding time, hemoglobin estimation, total count-RBC count and WBC count, Differential WBC count, MCHC, MCH, MCV. Erythrocyte Sedimentation Rate (ESR), Hematocrit value (Packed Cell Volume).Screening test-HIV,HbsAg and TPHA.Platelet and its significance, Coombs test. 

UNIT III - CLINICAL PATHOLOGY                                                                                   4 hrs 

Brief outline of histopathology: Tissue cutting, fixation, embedding, tissue slicing by microtome, slide mounting and staining techniques.

UNIT IV - MICROBIOLOGY                                                                                              6 hrs 

Culturing of organisms from various specimens, culture media and antibiotic sensitivity test (pus, urine, blood, sputum, throat swab).Gram stain, Ziehl-Neilson staining (TB,Lepra bacilli). Safety procedure in microbiological techniques. 

UNIT V - CLINICAL BIOCHEMISTRY                                                                               6 hrs 

Biochemical parameters: Blood glucose, HbA1c, urea, uric acid, lipid profile, total protein, albumin test, A/G ratio, normal values and their significance. Enzymes: SGOT, SGPT, serum alkaline and acidic phosphates, amylase, lactic dehydrogenase test- normal values and their significance. Electrolytes: sodium, potassium, calcium, phosphorous - its role and abnormalities.
COURSE OUTCOMES
75) To learn about the handling of the laboratory equipments and also know about how to collect and preserve the biological samples. 

76) To gain the knowledge about to accessing various blood components and predict its clinical significance. 

77) To acquire the knowledge and skill about various steps involved in the histopathological techniques.

78) To learn the basic skills of microbial culture and its safety measures. 

79) To understand the importance of various biochemical parameters and its clinical significance.

 Text Books
1. Kanai L. Mukherjee, Medical Laboratory Technology Vol. I.Tata McGraw Hill 1996, New Delhi.

2. Gradwohls, 2000. Clinical laboratory methods and diagnosis .Alex. C. Sonnenwirth & Leonard Jarret.M.D.B.I.Publications, New Delhi, 

Supplementary Readings

1. Henry, John Bernard, Todd Sanford and Davidson, 2002. Clinical diagnosis andmanagement by laboratory methods. W.B. Saunders & Co. 

2. Fischbach Francis A, 2003. Manual of laboratory and diagnostic tests. Philadelphia,J.B.Lippancott& Co, N.Y. 

3. Sood, R, 2005, Medical Laboratory methods and interpretation, Jaypee brothers medical publications, New Delhi.
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	SEMESTER - II

CORE - IV
	22PBIOC21: METABOLISM AND REGULATION
	CREDIT:3

HOURS:5/W


COURSE OBJECTIVES
1. Understand the rate of acceleration of the biochemical reactions in the presence of the biocatalyst (enzymes). 

2. Enhance  the  knowledge  about  the  key  biochemical  pathways  in  metabolism  and  their regulations.  

3. Analyze the importance of biochemical metabolic pathways. 

4. acquire the concept of anabolism, catabolism and role of high energy compounds in the cell. 

5. Ability to relate various interrelated physiological and metabolic events 

 UNIT-I : BIOENERGETICS AND BIOLOGICAL OXIDATION 

 Free energy and entropy.  Phosphoryl group transfers and ATP. Enzymes involved in redox reactions. The electron transport chain - organization and role in electron capture. Oxidative phosphorylation - Electron transfer reactions in mitochondria. F1F0 ATPase - Structure and mechanism of action. The chemiosmotic theory. Inhibitors of respiratory chain and oxidative phosphorylation - Uncouplers and ionophores.Regulation of oxidative phosphorylation. Mitochondrial transport systems - ATP/ADP exchange, malate / glycerophosphae shuttle. 

 UNIT-II : CARBOHYDRATE METABOLISM 

Glycolysis and gluconeogenesis– pathway, key enzymes and co-ordinate regulation. Pyruvate Dehydrogenase complex and its regulation. The citric acid cycle and regulation. The pentose phosphate pathway. Metabolism of glycogen and regulation. Blood glucose homeostasis– role of tissues and hormones. Metabolism of alcohol. 

 UNIT-III : LIPID METABOLISM    
Oxidation of fatty acids – β-oxidation of saturated , unsaturated and odd carbon fatty acids α and ω oxidation  Biosynthesis of fatty acids. Metabolism of triglycerides, phospholipids and sphingolipids. Metabolism of Cholesterol and its regulation. Biosynthesis of Eicosenoids. Lipoprotein metabolism.

UNIT-IV : AMINO ACID, PURINE AND PYRIMIDINE METABOLISM 

 Overview of biosynthesis of nonessential amino acids Catabolism of amino acid nitrogen - Transamination, deamination, ammonia formation and the urea cycle. Disorders of the urea cycle. Disorders of amino acid metabolism– phenylketonuria, alkaptonuria and albinism 

Metabolism of purines and pyrimidines-denovo and salvage pathways of purine biosynthesis, Purine catabolic pathway, Metabolism of Pyrimidines- Biosynthesis ad catabolism. Regulation of metabolism of nucleotides.
UNIT-V: PORPHYRINS, PHOTOSYNTHESIS, METABOLIC 
INTEGRATION AND HORMONAL REGULATION     

 Biosynthesis and degradation of  heme. Disorders associated with defects in biosynthesis of heme. Integration of metabolism - Interconversion of major foodstuffs. Metabolic profile of the liver, adipose tissue and brain. Metabolic inter relationships in various nutritional and hormonal states– obesity, aerobic, anaerobic endurance, exercise, pregnancy, lactation, IDDM, NIDDM and starvation

 COURSE OUTCOMES
80) Learn basic concepts of Bioenergetics, mechanisms of oxidative phosphorylation and photophosphorylation 

81) Gain knowledge about the carbohydrate,protein and lipid metabolism. 

82) Understand the diseases related to  metabolism 

83) Acquire knowledge related to regulation of various pathway 

84) Well versed about metabolic inter relationships in various nutritional and hormonal states.  
Text Books 

85) Lehninger, Nelson & Cox, Principles of Biochemistry (2013) Macmillan worth Publishers, 7th Edition, 2013.
86) Stryer,  Biochemistry, 5th edition, Freeman, 2002. 
87) Murray et al., “Harper’s Biochemistry” (2012) 29th  edition, Mc. GrawHill.
Supplementary Readings

88) Donald Voet, J.G. Voet, (2006) John Wiley,” Biochemistry”,  4th edition.
89) Davidson &  Sittman, Biochemistry (2005) 3rd edition”,  Lippincott. Willams and Wilkins.
90) Champe 
P.C and Richard A Harvey, (2004) Lippincotts Biochemistry, Williams & Wilkins Publishers.
 OUTCOME MAPPING
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	SEMESTER - II
CORE – V
	22PBIOC22: ANALYTICAL TECHNIQUES 
	CREDIT:3

HOURS:5/W


COURSE OBJECTIVES

1. To understand the bio-analytical techniques along with their theory,

2. To acquire knowledge about the working principle, common instrumentation and possible applications.

3. To develop the skills to understand the theory and practice of bio analytical techniques. 

4. To provide scientific understanding of applications of   analytical techniques.
5. To acquire knowledge about the basic concepts of radioactivity.
UNIT I  CHROMATOGRAPHY

            



                     15 Hours

 Principle,  instrumentation and applications of thin layer, Gas chromatography and HPTLC. Column chromatography- packing, loading, elution, detection and its types. Ion-exchange chromatography- preparation of resins, procedure and applications. Molecular exclusion chromatography-principle, gel preparation, operation and applications. Affinity chromatography– principle, materials, procedure and applications. HPLC– principle, materials, instrumentation and applications,

UNIT II   ELECTROPHORETIC AND ELECTROCHEMICAL TECHNIQUES            15 Hours

Electrophoresis: General principles. Support media. Cellulose acetate electrophoresis. Electrophoresis of proteins–native gels, SDS-PAGE, gradient gels, isoelectric focusing, 2-D PAGE. Detection, estimation and recovery of proteins in gels. Electrophoresis of  nucleic acids– agarose gel electrophoresis, DNA sequencing.

UNIT III  CENTRIFUGATION TECHNIQUES

                           
         10 Hours

Centrifugation–principle, types of centrifuges, rotors-types, preparative centrifugation– types, instrumentation and applications. Analysis of subcellular fractions. Analytical ultracentrifuge– instrumentation and applications. Sedimentation velocity  and sedimentation equilibrium.

UNIT IV SPECTROSCOPIC TECHNIQUES



                     20 Hours

Laws of absorption and absorption spectrum, UV-visible spectrophotometery and spectro fluorimetry. Flame spectroscopy– principle and applications of atomic absorption and flame emission.NMR, FTIR, mass spectroscopy: principle, instrumentation and application. LCMS, GCMS.

UNIT V  RADIOISOTOPE TECHNIQUES 




         15 Hours

Units of radioactivity, Detection and measurement of radioactivity– GM counter, solid and liquid scintillation counting, quenching and quench correction, scintillation cocktails and sample preparation. Cerenkov counting, Autoradiography, Applications of radioisotope in biology. Radiation hazards and safety aspects.

COURSE OUTCOMES
91) To gain knowledge about the Principle, instrumentation and application of various types of chromatography and its interpretation.

92) To acquire knowledge about the principle, preparation, instrumentation and application of different kinds of electrophoretic techniques.
93) To get in-depth understanding about the basic principle: types of rotors, instrumentation and application of different types of centrifugation process.
94) Able to exhibit their knowledge about the principle, instrumentation and application of spectroscopic techniques.

95) Able to demonstrate their skills in basic concepts of radioactivity, its measurement and application.

Text Books
96) AvinashUpadhyaye, and NirmalendheNath, (2002). Biophysical Chemistry Principles and    Techniques. 3rd edition, Himalaya Publishers,New Delhi. 

97) Keith Wilson, and John Walker, (2010). Principles and Techniques of Practical Biochemistry. 7th edition, Cambridge University Press. UK.

98) Boyer, R. 2000.Modern Experimental Biochemistry. 3rd ed. Addison Weslery Longman.
Supplementary Readings
99) Simpson CFA & Whittacker, M. Electrophoretic techniques.

100) Sambrook, 2001.Molecular Cloning. Cold Spring Harbor Laboratory. 

101) Friefelder and Friefelder, 1994, Physical Biochemistry – Applications to Biochemistry and Molecular Biology. WH Freeman & Co. 

102) Pavia, 2000, Introduction to Spectroscopy, 3rd ed. Brooks /Cole Pub Co.

OUTCOME MAPPING

	
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	2
	3
	2
	3
	2

	CO2
	2
	3
	3
	3
	3

	CO3
	3
	3
	2
	3
	3

	CO4
	3
	2
	3
	2
	3

	CO5
	3
	3
	3
	3
	2


	SEMESTER - II

CORE -  VI
	22PBIOC23: Molecular Biology
	CREDIT:3

HOURS:5/W


COURSE OBJECTIVES
103) To understand the mechanisms and factors involved in replication process.

104) To acquire knowledge about transcription process in prokaryotes and eukaryotes.

105) To know about the features of genetic code and translation process

106) To gain knowledge about protein targeting, transport, and gene regulation.

107) To learn about different repair systems present in DNA damage.

UNIT-I : DNA REPLICATION    




 
        15 Hours
Replication: Types of replication, evidence for semiconservative replication - Meselson and Stahl experiment, DNA Polymerases in prokaryotes and eukaryotes. Replication in prokaryotes-Initiation, elongation and termination, inhibitors of replication, bidirectional replication, replicon, replication in RNA virus, Eukaryotic replication and inhibitors of replication.

UNIT-II : TRANSCRIPTION






         15 Hours
Transcription - definition, coding strand, template strand, sense strand and antisense strand, promotor,, DNA - dependent RNA polymerase, prokaryotic transcription: initiation, elongation and termination, posttranscriptional processing in prokaryotes, split genes, overlapping genes,   eukaryotic transcription, spliceosome machinery, alternative splicing, polyadenylation and capping, processing of rRNA and tRNA. Catalytic roles of RNA; RNA editing.post-transcriptional modifications of eukaryotic RNAs, DNA-Protein interaction: foot-printing experiment. 

UNIT-III : GENETIC CODE AND TRANSLATION

               
         15 Hours
Genetic code - definition, deciphering of the genetic code, codon dictionary, salient features of genetic code. wobble hypothesis, composition of prokaryotic and eukaryotic ribosomes, prokaryotic and eukaryotic protein biosynthesis - initiation, elongation, and termination, polysomes, post-translational modifications in prokaryotes and eukaryotes, inhibitors of protein synthesis.

UNIT-IV : PROTEIN TRANSPORT AND GENE EXPRESSION

         15 Hours

Protein targeting, translocation, glycosylation, SNAPs and SNAREs, bacterial signal sequences, heat shock proteins, mitochondrial, chloroplast and nuclear protein transport, endocytosis-viral entry, ubiquitin TAG protein destruction.
 Regulation of gene expression Lac, Trp, Ara, Gal operon, DNA methylation in prokaryotes, DNA methylation in eukaryotes- CpG islands.
UNIT-V: DNA DAMAGE AND REPAIR 




         15 Hours
Mutagenesis, Different types of DNA damages, recognition of DNA damage, types of DNA repair systems including photoreactivation, excision repair, mismatch repair, recombination repair, transcription coupled repair and SOS repair. Diseases associated with DNA repair problems 
COURSE OUTCOMES
108) Understand the mechanisms and factors involved in replication process in prokaryotes and eukaryotes.
109) Acquire knowledge about transcription process in prokaryotes and eukaryotes, inhibitors and its modification.
110) Comprehend the features of genetic code and steps involved in translation process.
111) Gain knowledge about protein targeting, transport to different organelles, and gene regulation with respect to different operons.

112) Understand the mechanisms of various DNA repair systems and diseases caused due its disorders.
      Text Books

113) G. Karp  (2019).Cell and molecular biology (9th edition), John Wiley & Sons Inc.

114) Lehninger, Nelson & Cox,(2013).Principles of Biochemistry (7th edition) Macmillan worth Publishers.

115) Alberts, B., Bray, D., Lewis, J., Raff, M., Roberts, K., Watson, J.D. (1994). Molecular Biology of the Cell. (3rd edition.), Garland Publishing, Inc., New York 
Supplementary Readings
116) Robert J Brooker (2017).Genetics: Analysis and Principles, (6th Edition), McGraw Hill Education.

117) Benjamin Pierce (2016).Genetics: A Conceptual Approach, (6th Edition), WH Freeman

118) Kleinsmith, L. J. & Kish, V.M. (1997) Principles of Cell and Molecular Biology. (2nd edition). Pearson.
119) Jocelyn E. Krebs, Elliott S. Goldstein ,Stephen T. Kilpatrick (2014) Lewin. Genes XI (11th edition), Oxford University Press.
120) Twyman.(2005) Advanced Molecular Biology (3rd edition), Viva Publ.
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	SEMESTER: II CORE PRACTICAL :II
	22PBIOP24: ANALYTICAL AND MOLECULAR BIOLOGY TECHNIQUES
	CREDIT:6

HOURS:9/W


COURSE OBJECTIVES
1. Train in various chromatographic and electrophoresis techniques for biochemical analysis.

2. Train in using different instruments and preparation of solutions.

3. Attain technical competence in the specific discipline.

4. Experiment the molecular biological techniques.

5. Understand the concept of estimations of DNA and RNA
A.ANALYTICAL TECHNIQUES 

1. Preparation of buffers and measurement of pH using indicators and pH meter.

2. Determination of Titrable Acidity and Ammonia in Urine 

3. Separation of amino acids by paper chromatography – circular/ ascending/ descending 

4. Separation of amino acids sugars and lipids by thin layer chromatography. 

5. Separation of plant pigments by column chromatography. 

6. Separation of serum proteins by PAGE. 

7. PCR Technique - Demonstration 

B. MOLECULAR BIOLOGY TECHNIQUES 

1. Isolation and estimation of DNA from liver and spleen. 

2. Isolation and estimation of RNA from plant tissues or yeast

3. Plasmid DNA isolation from E. coli 
4. Estimation of DNA by UV Method

5. Extraction of genomic DNA and electrophoresis in agarose gel. (Demonstration) 

6. Determination of molecular size of DNA. (Demonstration) 

7. Restriction enzyme digestion and electrophoresis. (Demonstration)
COURSE OUTCOME
121) Gain the basic knowledge on the theory, operation and function of analytical instruments.

122) Separate biomolecules by appropriate chromatographic and electrophoretic methods.
123) Know the electrophoretic techniques to isolate the genetic material

124) Understanding the fundamentals of hereditary materials and their role in functioning of Human system
125) Various basic techniques to isolate, characterize the microbes morphologically will be known to them.
Text Books

126) Damodaran Geetha K. Practical Biochemistry. (2016) Jaypee Brothers Medical Publishers.

127) Apurba S Sastry, (2021) Essentials Of Practical Microbiology 2nd Edition Jaypee,publishers.
Supplementary Readings

128) Gupta Prem Prakash. (2017) Essentials Of Practical Biochemistry. Jaypee Brothers Medical Publishers..
129) Apurba Sankar Sastry, Sandhya Bhat K. (2018) Essentials of Practical Microbiology. Jaypee Brothers Medical Publishers. 

130) Rakesh S. Sengar, Amit Kumar, Reshu Chaudhary, Ashu Singh,(2018) Advances in Molecular Techniques CRC Press,1st  Edition. 

131) Ralph Rapley, David White. (2021) House Molecular Biology and Biotechnology, Publisher Royal Society of Chemistry.
132) M.R.Green and J. Sambrook (2012) Molecular cloning, A Laboratory Manual Vol. IIII. Fourth edition, Cold Spring Harbor Laboratory Press
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	SEMESTER :  II

CORE ELECTIVE:2
	22PBIOE25-1 : BIOINFORMATICS
	CREDIT  : 4

HOURS  :4/W


COURSE OBJECTIVES
1. Understand the basics concepts of Bioinformatics and its significance in Biological data analysis.
2. Able to understand the different biological databases.

3. Overview about the biological macromolecular structures.
4. Become familiar with a variety of currently available genomic and proteomic databases
5. Learn how to compare and analyze biological sequences
Unit I
History of Bioinformatics

 



        12 Hours 

Objectives and scope of Bioinformatics Fields related to Objectives, scope, genome mapping as a source of Bioinformatics , Search Engines.
Unit II Review of basics about structure of macromolecules

         12 Hours

DNA, RNA and Proteins. Online resources for Bioinformatics – Biological Databases – NCBI, Genbank, EMBL, Swissprot, PDB. Executing search and retrieval of data. Sequence alignment – Multiple sequence alignment – Pairwise alignment.   
Unit III Bioinformatics in genomics and proteomics


         12 Hours  
Gene sequencing tools traditional methods – Maxam and Gilbert’s method, Sanger’s sequencing – structure prediction tools – Nucleic acid and protein structure prediction – Gene and protein expression analysis – similarity search databases – FASTA, BLAST. Analysis of Phylogeny - Phylogenetic tree construction.
Unit IV Structure based drug discovery



                     12 Hours 

Structure based drug discovery – Molecular docking of novel compounds – SAR and QSAR, Introduction to Simulation softwares in biology – Autodock, ADMET. 

Unit V Visualization tools and Applications of Bioinformatics

         12 Hours 

 Protein structure visualization tools – RasMol, HEX, Argus Lab Swiss PDB Viewer - Structure Classification, alignment and analysis – SCOP, CATH, FSSP, UNIX. Medicine, Agriculture, Environmental monitoring - Emerging areas in bioinformatics.

COURSE OUTCOMES

133) Explain the concepts of biology in Computer science and scope of bioinformatics.

134) Illustrate the types of biological data bases.

135) Appraise the features of DNA sequence analysis.

136) Understand the concepts of FASTA & BLAST.

137) Explain the applications of bioinformatics.
Text Books

138) Manoj Kumar, (2020) Introduction to Bioinformatics Notion press.
139) Shoba Ranganathan, Kenta Nakai, Christian Schonbach (2018) Encyclopedia of Bioinformatics and Computational Biology: ABC of Bioinformatics Elsevier 
140) Hamid R Arabnia, Quoc Nam Tran Emerging (2015) Trends in Computational Biology, Bioinformatics, and Systems Biology: Algorithms and Software Tools (Emerging Trends in Computer Science and Applied Computing) Morgan Kaufmann; 1st  Edition
141) Asheesh Shanker , (2018) Bioinformatics: Sequences, Structures, Phylogeny Springer  

142) Paola Lecca, (2011)Systemic Approaches in Bioinformatics and Computational Systems Biology: Recent Advances Business Science Reference  

143) Arthur Lesk (2019) Introduction to Bioinformatics Oxford University Press 
144) Jamil Momand, Alison McCurdy, Silvia Heubach (2016) Concepts in Bioinformatics and Genomics ,Oxford University Press 

Supplementary Reading
145) Pedagogy PowerPoint presentation, Video lectures, Demonstration and hands on teaching, Group discussion, Seminar and assignment. 

146) 2 Ibrokhim Y. Abdurakhmonov 2016 Bioinformatics: Updated Features and Applications BoD – Books on Demand 
147) 3 Paul M. Selzer, Richard J. Marhöfer, 2018 Oliver Koch Applied Bioinformatics: An Introduction Springer 

148) Prakash S. Lohar (2019) Bioinformatics MJP Publisher 
149) 5 Noor Ahmad Shaik, Khalid Rehman Hakeem, Babajan Banaganapalli, RamuElango (2019)Essentials of Bioinformatics, Volume I: Understanding Bioinformatics: Genes to Proteins Springer   
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	SEMESTER :      II
CORE ELECTIVE:2
	22PBIOE25-2: MICROBIOLOGY
	CREDIT  : 4

HOURS  : 4/W


COURSE OBJECTIVES 
1. To learn about the structure and organization of major groups of microogranisms

2. Gain knowledge about the microorganisms in soil, air, water and their treatment

3. Familiarize with the industrially important microorganisms

4. Acquire knowledge about the diseases caused by the microorganisms and mode of ction of antibiotics

5. Gather knowledge about the uses of microorganisms in the production of antibiotics, vaccines and biofertilizers

Unit I Morphology and Ultra structure  




         12 hours
Ultra structure of bacteria, fungi, algae andprotozoa. Classification of microbes, molecular taxonomy. Cell walls oeubacteria (peptidoglycan) and related molecules. Outer membrane ofGram– negative bacteria. Cell wall and cell membrane synthesis, flagella and motility, cell inclusions like endospores, gas vesicles. Purple and green bacteria, cyanobacteria, homoacetogenic bacteria, Acetic acid bacteria,Budding and appendaged bacteria, spirilla, spirochaetes, Gliding and sheathed bacteria, Pseudomonads, Lactic and propionic acid bacteria.

Endospore forming rods and cocci, Mycobacteria, Rickettsia and Mycoplasma. Archaebacteria.
Unit II Microbial growth and metabolism                                                              12 hours

Microbial growth– definition.Mathematical expression of growth, growth curve, measurement of growth and growth yields, synchronous growth, continuous culture, factors affecting growth. Microbial metabolism– overview. Photosynthesis in microbes.Role of chlorophylls, carotenoids and phycobilins, Calvin cycle. Chemolithotrophy; Hydrogen– iron– nitrite oxidising bacteria; nitrate and sulfate reduction; methanogenesis and acetogenesis, fermentations– diversity, syntrophy-role of anoxic decompositions. Nitrogen metabolism, nitrogen fixation, hydrocarbon transformation.

Unit III Microbiological Techniques





         12 hours

Methods of microbial identification. Pure culture techniques. Theory and practice of sterilization. Principles of microbial nutrition, construction of culture media, Enrichment culture techniques for isolation of chemoautotrophs, chemoheterotrophs and photosynthetic microbes.
Unit IV Viruses: Bacterial, plant, animal and tumor viruses.                                 12 hours

Classification and structure of viruses. Lytic cycle and lysogeny. DNA viruses; positive and negative strand, Double stranded RNA viruses. Replication; example of Herpes, pox, adenoviruses, Retroviruses. Viroids and prions.
Unit V Medical Microbiology 






         12 hours

Disease reservoirs; Epidemiological terminologies. Infectious disease transmissions. Respiratory infections caused by bacteria and viruses; Tuberculosis, sexually transmitted diseases including AIDS; Vector borne diseases, water borne diseases. Public health and water quality. Pathogenic fungi. Antimicrobial agents, Antibiotics. Penicillins and cephalosporins, Broad spectrum antibiotics. Antibiotics from Prokaryotes, Antifungal antibiotics– Mode of action, Resistance to antibiotics.

COURSE OUTCOMES
150) Familiar with classification and structure of microorganisms. 

151) Well versed with microbial growth and metabolism.
152) Able to do the procedures of sampling and test of significance.
153) Familiar with culture media preparation and sterilization procedures.
154) Gain knowledge about the infections caused by microorganisms and mode of action of antibiotics.
Text Books

155) Madigan, Brock Biology of microorganisms- 10th ed. Prentice Hall, 2002.

156) Davis, Lippincott Williams and Wilkins, 1989.Microbiology 4th edn 

157) Joklik, Zinsser’s Microbiology Mc Graw-Hill Professional, 1995.

158) Pelczar, Microbiology 5th ed- Mc Graw Hill, 2000.

Supplementary Readings
159) General Microbiology 5th ed- Stainer Ry, Prentice Hall 1986.

160) Medical Microbiology- Brooks, Jawetz, Melnick and Adelberg’s Lange Med, 1998.Textbook of Microbiology & Immunology: Edition- Subhash Chandra Parija et 2014.

161) Medical Microbiology: 7th -Patrick R. Murray 2012.
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	SEMESTER :      II
CORE ELECTIVE:3
	22PBIOE25-3: CANCER BIOLOGY
	CREDIT  : 4

HOURS  : 4/W


COURSE OBJECTIVES
1. To understand the different types of cancer and its assessment methods

2. ToFamiliarize  with different types of carcinogens and their effects

3. To know about the different stages of carcinogenesis

4. To gain knowledge about  the  cellular and molecular mechanisms of invasion

5. To learn about the molecular methods of analysis of cancer
Unit I
  Introduction to Cancer

        

                                 12 Hours 

Types of growth– hyperplasia, metaplasia, dysplasia, anaplasia and neoplasia. Nomenclature of neoplasms. Differences between benign and malignant tumours. Tumour assessment– grading and staging, 
Unit II Carcinogenesis 





                     12 Hours 
 Cancer cell-morphology and growth characteristics. Types of growth hyperplasia, dysplasia, anaplasia and neoplasia. Types and prevalence of cancer. Nomenclature of neoplasms, classification based on origin/organ. Screening for chemical carcinogens– Ames test and whole animal bioassay
Unit III Genetic  Basis of Cancer 




                     12 Hours

Molecular mechanism of oncogenesis - proto oncogenesis, oncogene, oncoproteins, tumour suppressor genes involved in cancer. Free radicals and antioxidants in cancer. Diet and cancer 

Unit IV Apoptosis and Cancer          




                   12   Hours

 Apoptosis and cancer (Intrinsic and extrinsic pathways). Mechanism of apoptosis, signaling pathways(Caspase, P53 and  caspase 3) .Types and their impact on apoptosis and oncogenesis. Principles and methods of cancer diagnosis-Biochemical, genetic, cytotoxic, cell growth and viability tests.

Unit V
  Tumour therapeutics   

                                                       12  Hours              

Principles of cancer biomarkers and their applications. Cancer therapy: Different forms of therapy, chemotherapy, radiation therapy, gene therapy, immune therapy, surgical therapy and biologic therapy

COURSE OUTCOMES
162) Gain knowledge about the different type of cancers and their assessment.
163) Familiarize with morphological characteristics, identification of tumor markers and their assessment.
164) Acquire knowledge about the genetic and epigenetic changes in cancer.
165) Comprehend the cell cycle control and cell cycle deregulation.
166) Understand the different molecular  techniques to assess cancer and to know the therapies.
Text Books
167) The Biology of cancer of A new Approach by P R Burch 
168) Franks,L.M. and Teich,N.M. 1991. An introduction to Cellular and Molecular Biology of cancer, 2nd Edition, Oxford University Press. 

169) Vincent,T. et al., 2011. Principles and Practice of Oncology: Primer of the Molecular Biology of Cancer, 1st Edition, Lippincott Williams and Wilkins

170) Weinberg,R.A. 2013. The Biology of Cancer, 2nd Edition, Garland Science

171) R. Alison (2007) The Cancer Handbook, Nature Publ. Group 
172) De Vita V.T. Jr., Hellman, S. and Rosenberg, S.A., J.B. Lippincott, (2008) Cancer Principles and Practice of Oncology  Co., Philadelphia  8th edition. 

173) Basic Science of Oncology. Tannock, I. and Hill, R.P., (2004) McGraw Hill Publication.

Supplementary Readings

174) McKinnell, R.G. et al., 2006. The Biological Basis of Cancer, 2nd Edition, Cambridge University Press. 

175) Pelengaris,S. and Khan,M. 2002. The Molecular Biology of Cancer, 2nd Edition, Wiley Blackwell.

176) Hesketh,R. 2013. Introduction to Cancer Biology, Cambridge University Press.
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	SEMESTER – II
	22PHUMR27: HUMAN RIGHTS
	CREDIT:2
HOURS:2/W


COURSE OBJECTIVES
177) To understands the conceptual background of Human Rights.

178) To study international and regional norms and institutional mechanisms of Human Rights.

179) To know the international concern for Human Rights.

180) To explores the emerging issues in international human rights.

181) To study the Classification of Human Rights.
UNIT-I: CONCEPTUAL BACKGROUND OF HUMAN RIGHTS 

Meaning, Nature and Scope of Human Rights - Need for the Study of Human Rights - Philosophical and Historical foundations of Human Rights - Classification of Human Rights –Major Theories of Human rights. 

UNIT-II: INTERNATIONAL HUMAN RIGHTS NORMS AND MECHANISMS 

UN Charter - Universal Declaration of Human Rights - International Covenant on Civil and Political Rights - International Covenant on Economic, Social and Cultural Rights - Other Major instruments on Human rights (Conventions on Racial Discrimination. Women and Child Rights. Torture, Apartheid and Refugees) -UN High Commissioner for Human Rights and its Sub-Commissions - Geneva Conventions and Protocols - UN High Commission for Refugees -Humanitarian Interventions of UN 

UNIT-III: REGIONAL HUMAN RIGHTS STANDARDS AND MECHANISMS 

European Convention on the protection of Human Rights - European Commission on Human Rights -American Convention on Human Rights - American Commission and Court of Human Rights - African Charter on Human and People’s Rights -African Commission and African Court for Human Rights- Universal Islamic Declaration of Human rights (198l)

UNIT-IV: ISSUES 

Violence against Women and Children - Refugees & Internally Displaced People’s rights - Racism - Rights of Prisoners, Rights of Prisoners of War - Rights of Disabled, Aged, and Homeless Persons - Cyber Crimes and Human Rights -Euthanasia Debate- Bio-Technology and Human Rights (Human Cloning. Feticide and Medical Termination of Pregnancy, Surrogate Parenthood, Sale of Human Organs. Drugs and Technologies)
UNIT V: EMERGING DIMENSIONS 

Third Generation Human Rights: Right to Water, Food, Health, Clothing, Housing, and Sanitation- Right to Education – Right to Peace and Prosperity - Right to have Clean Environment.
COURSE OUTCOMES

At the end of the course, the student   

182) will have knowledge about the conceptual background of Human Rights.

183) can apprise on International Human Rights norms and mechanisms.

184) can understand the emerging dimensions of Human Rights in international forum.

185) can explain about the Third Generation Human Rights
186) can discusses about Right to Clean Environment.
Text Books

187) M.P. Tandon. Anand. V.K. International Law and Human Rights. Haryana. Allahabad Law house, Allahabad, 2013. 

188) N. Sanajauba. Human Rights in the New Millennium, New Delhi Manas Publications, 2011. 

189) S.K. Kapoor. Human Rights under International Law and Indian Law. Allahabad: Central Law Agency. 2012, 

190) Daniien Kings Lurge & Leena Avonius. Ed. Human Rights in Asia, London. Maemillan Publishers. 2016.  
Supplementary Readings 

191) Todd, Land Man, ed., Human Rights. London. Sage Publications. 2018. 

192) G. Van Bueren, The International Law on the Rights of the child. Dordrecht: Martinus Nijhoff Publishers, 2011. 

193) B.S. Waghmnre. ed. Human Rights. Problems and Prospects. Delhi. Lalinga Publications. 2011. 
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	SEMESTER:III

CORE COURSE:VII
	22PBIOC31: IMMUNOLOGY
	CREDIT:3

HOURS:5/W


Course Objectives 

194) To understand the cellular components, types and functions of the immune system.
195) To understand an antigen and types immunoglobulin.
196) To acquire knowledge on hypersensitivity and auto immune response. 
197) To understand about the role of immune system in disease condition.
198) To acquire knowledge on immunological mechanism and immune techniques.
UNIT- I
CELLS AND ORGANS OF IMMUNE SYSTEM

15 Hours
Cells of the immune system-structure &function of mononuclear phagocytes, Phagocytosis    process,  Dendritic cells, Granulocytes, Kupffers cell, Osteoclasts, Microglial cell, Null cell, Mast cell & APC. Organs of the immune system- primary & secondary lymphoid organs. Types of Immunity-innate, acquired, Humoral & Cell mediated immunity, lymphocyte development, Antigen processing & presentation
UNIT- II
 IMMUNOGLOBULINS & ANTIGEN 


   15 Hours
Immunoglobulin-organization, expression & rearrangement of heavy & light chains sequencing. Clonal selection theory. Antibodies- Basic structure of immunoglobulins &  classes. Antigen- properties, immunogenicity & antigenicity. Factors that influence  immogenicity.
UNIT- III     IMMUNE SYSTEM IN HEALTH & DISEASE
              15 Hours
 Complement components and its pathway. Complement fixation test and Immuno histochemistry.  MHC- Types structure &function.  HLA Complex., Immuno tolerance, Transplantation immunology- immunologic basis of graft rejection, hyper, acute &chronic rejection Eg.  Kidney  & Immuno suppressive drugs.
UNIT -IV     HYPERSENSITIVITY & IMMUNIZATION PACTICES  15 Hours
Hyper sensitivity and Types, components, mechanism &consequences of type I& type II, Transfusion reaction and Hemolytic disease of the newborn & drug induced hemolytic anemia. Type III &Delayed type hyoersensitivity -Type IV,    Active and 
passive immunization; Vaccines- killed,attenuated-toxoids. Recombinant vector vaccines, DNA vaccines, synthetic peptide vaccines-anti idiotype vaccines. Hybridomas- production of polyclonal and monoclonal antibodies-Principles, technique and applications. Experimental animal models- inbred strains, SCID mice , nude mice knock out mice, Cell culture systems

UNIT- V 
AUTO MMUNITY AND IMMUNO TECHNIQUES
15 Hours
Auto immunity- organ & specific.  Systemic autoimmune diseases (eg.Grave’s disease, Hashimoto’s thyroiditis,SLE& Rheumatoid arthritis). Treatment of autoimmune diseases. Principle & application of precipitation reaction in fluids & gels (radial, double immune electrophoresis). Agglutination reaction-  Widal test, Radioimmuno Assay, ELISA, FISH and immunohistochemistry.
Course outcomes

CO1-To gain acquaintance on the significance of different cells, types and organs involved in the immune system.

CO2-Students are able to figure out the structure and functions of the different types of antibody.

CO3- Students will able to acquire knowledge about the transplantation immunology and antigen presentation.
CO4- Students are able to comprehend the complications of hypersensitivity and autoimmune diseases. 

CO5- Students are proficient to gain knowledge about the importance of different immunological techniques.  

Text Books: 

1. Ian Tizard, 2004. Immunology-An introduction, 7thedition,  Saunders College Publishing Harcourt Brace   College Publishers, USA

2. Abbas, Lightman and Pober, 1994.Cellular and Molecular Immunology,2nd edition, W.B.Saunders. 

3. Kuby Richard A.Goldsby,ThomasJ.Kindt, Barbara A.Osborne,2007. Immunology, sixthedition, Freeman publications,USA.

Supplementary Readings

1.Mark Peakman, Diegovergani, 2009.Basic & Clinical Immunology”2ndedition,ElsevierSaunders.
2.David Male, Brian Champion, Anne Cooke & Michael Owen , 1988. Advanced Immunology,  2nd   edition, Mosby; New Ed edition, New York.

3.P.M.Lydyard, A.Whelan and M.E.Finger, 2003.“Immunology”Taylor & Francis, Inc.
4. IvonRoitt , 2006 . “Essential Immunology”, 7th edition ,Blackwell publishers.
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	SEMESTER: III

CORE COURSE       VIII
	22PBIOC32: Biotechnology
	CREDIT:3

HOURS:5/W


Course objectives
199) To impart knowledge on basic tools in genetic engineering. 
200) To provide knowledge on cloning vectors and  gene transfer techniques. 

201) To impart knowledge on plant tissue culture techniques and transgenic plants

202) To impart knowledge on animal cell culture techniques,stem cell,hybridoma technology and transgenics.

203) To impart knowledge on industrial biotechnology. 

UNIT-I : TOOLS OF GENETIC ENGINEERING


  
15 Hours
Restriction and modification enzymes; Vectors – plasmids, bacteriophage and other viral vectors, cosmids, Ti plasmid, bacterial and yeast artificial chromosomes; Expression vectors; cDNA and genomic DNA library; Gene isolation and cloning, strategies for production of recombinant proteins.
UNIT-II : GENE TRANSFER METHODS



         15 Hours
Methods of gene recombination - Bacterial Conjugation, Transformation, Transduction. Gene transfer methods - Microinjection, Electroporation, Microprojectile, Shot Gun method, Ultrasonication, Liposome fusion. Competence, identification of transformed colonies/clones – Blue white screening, 

Unit III  PLANT BIOTECHNOLOGY




15 Hours
Totipotency; Regeneration of plants; Plant growth regulators and elicitors; Tissue culture and cell suspension culture system – methodology, Production of secondary metabolites; Hairy root culture; Plant products of industrial importance; Artificial seeds; Somaclonal variation; Protoplast, protoplast fusion – somatic hybrid and cybrid; Transgenic plants – direct and indirect methods of gene transfer techniques; Selection marker and reporter gene; 

UNIT IV ANIMAL BIOTECHNOLOGY




   15 Hours
Culture media composition and growth conditions; Animal cell and tissue preservation; Anchorage and non-anchorage dependent cell culture; Kinetics of cell growth; Micro & macro-carrier culture; Hybridoma technology; Stem cell technology; Animal cloning; Transgenic animals; Knock-out and knock-in animals.

UNIT V INDUSTRIAL BIOTECHNOLOGY



       15 Hours
Industrial biotechnology-fermenters, principle, types product recovery and purification of ethanol, citric acid, vitamin B12, streptomycin, enzyme biotechnology-production and uses of industrially important enzymes such as protease.
COURSE OUTCOME
CO1  Familiarize  with basics of gene cloning tools and various vectors. 

CO2  Familiarize  with gene transfer techniques 

CO3 Knowledgeable on different aspects on tissue culture techniques and transgenic plants. 

     CO4 Comprehend the animal cell culture techniques and transgenic       animals. 

CO5 Well versed on controversies of gene cloning and human genome project.

Text books

1. Satyanarayana U2008), Biotechnology, 2nd edition, Books & Allied (P) Ltd.
2. Bernard R. Glick, Jack J. Pasternak, and Cheryl L. Patten, (2010).Molecular biotechnology: Principles and applications of recombinant DNA, 4th edition, ASM press. 

3.    R.C.Dubey, A text book of Biotechnology, 5th revised edition, S.Chand Publications, 2014

4. Srivastava A K, Singh R K, (2005).Animal biotechnology, Oxford and IBH Publishers, 

Reference books

1. J. Sambrook, E.F. Fritsch and T. Maniatis,(2000) Molecular Cloning: a Laboratory Manual, , 3rd edition, Cold Spring Harbor Laboratory Press, New York.
2. Brown, T.A,(2010)Gene Cloning and DNA Analysis- An Introduction, 6th edition, John Wiley & Sons.
3. Strickberger. M.W., “Genetics”, 3rd edition, Pearson India, 2015.

4. Molecular Biotechnology, 2nd ed  - Glick & Pasternak, Panima Publications

5. Sambamurthy K, Ashoush Kar, Pharmaceutical Biotechnology , fundamentals and applications, New Age international publishers, 2016

OUTCOME MAPPING
	
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	3
	2
	3
	3
	3

	CO2
	2
	3
	3
	3
	3

	CO3
	3
	3
	3
	2
	2

	CO4
	3
	3
	3
	3
	2

	CO5
	3
	2
	3
	3
	2


	SEMESTER: III

CORE COURSE: IX
	22PBIOC33: RESEARCH METHADOLOGY
	CREDIT:3

HOURS:5/W


COURSE OBJECTIVES: 
204) To impart knowledge on research problem and finding scientific articles with Internet.  

205) To provide knowledge on collection and analysis of data using statistical tools.  

206) 3. To create awareness on sampling and test of goodness of fit

207) 4. To impart basic knowledge on animal experimentation and intellectual property rights.  

208) To develop sound knowledge on preparation of research reports.  

UNIT- I LITERATURE SURVEY, DATA COLLECTION AND ORGANISATION 15 Hours
Identifying a research problem and searching relevant literature. Boolean Searching. Use of Search Engines. Finding Scientific Articles – Google, PubMed, DELNET, INFLIBNET. 
Statistical survey – Organizing, planning and executing the survey. Source of data - Primary and secondary data, collection, observation, interview, enquiry forms, questionnaire schedule and check list. Classification and tabulation of data. Diagrammatic and graphic presentation of data.
UNIT-II : STATISTICAL ANALYSIS
                                                           15 Hours
Measures of central tendency - arithmetic mean, median, mode, quartiles, deciles and percentiles. Measures of variation - range, quartile deviation, mean deviation, standard deviation, Coefficient of variation. Correlation analysis - Scatter diagram, Karl's Pearson's coefficient of correlation and Spearman's rank method. Regression analysis.
 UNIT- III :  SAMPLING AND TESTING OF HYPOTHESIS


15 Hours
Sampling distribution and test of significance – Concepts of sampling, Testing of hypothesis, errors in hypothesis testing, standard error and sampling distribution, sampling of variables (large samples and small samples.). Student's "t" distribution and its applications. Chi-square test and goodness of fit. Analysis of variance - one way and two way classification. 
UNIT-IV  BIOETHICS AND PATENTING 




15 Hours
Ethics in animal experimentation. CPCSEA guidelines - Animal care and technical personnel environment, animal husbandry, feed, bedding, water, sanitation and cleanliness, waste disposal, anesthesia and euthanasia. Composition of (Human) institutional Ethical Committee (IEC) - General ethical issues. 

Patenting - definition of patent. Product and process patents. Patenting multi cellular organisms. Patenting and fundamental research. 

 
UNIT-V : RESEARCH REPORTS 
 
 



15 Hours
Components of a research report - Title, Authors, Abstract, Synopsis, Keywords, Introduction, Materials and Methods, Results, Discussion, Acknowledgement, Summary or Conclusions, References. Plagiarism. Significance of Impact Factor. Preparation of a research proposal for funding. Indian funding agencies for research-student research proposal submission to TNSCST and TANSCHE.  

Literature Citation: Name-Year System (Harvard System), Citation-Sequence System, Alphabet Number System; Journal Abbreviations. Format and use of Tables and figures in a research report. 
COURSE OUTCOME  

CO1 Familiar with search engines and identify a research problem by searching relevant literature. 

CO2 Well versed with data collection and analysis of data using statistical tools. 
CO3 Able to do the procedures of sampling and test of significance 
CO4 Familiar with ethics in animal experimentation and well versed with CPCSEA guidelines.  

CO5 Gain knowledge to write an effective research articles and research proposal
Text books : 
1. Gurumani, N. Research Methodology for Biological Sciences. MJP Publishers, Chennai 2006. 

2. CPCSEA Guidelines for Laboratory Animal Facility, CPCSEA, 2003. 

3. Day, R.A, Gastel B. How to Write and publish a Scientific Paper. Cambridge University Press, 8th Edition. 2017. 

4. Gupta, S.P. Statistical Methods. Sultan.Chand & Sons, 2011. 

 
Supplementary Reading
 
1. Kothari. C.R, Research Methodology, methods and techniques, new age International (P) limited, publishers, 2004. 

2. Gurumani, N. An Introduction to Biostatistics. MJP Publishers, Chennai 2011. 

3. R. Panneerselvam., Research methodology, Second Edition, PHI learning Private Ltd, 2014. 
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	SEMESTER: III

CORE PRACTICAL  III
	22PBIOC34: IMMUNOLOGY AND PHYTOCHEMISTRY
	CREDIT:6

HOURS:9/W


Course Objectives
209) Familiarize with the immunological techniques

210) Learn to qualitatively analyse the phytochemicals 

211) Know to quantitatively estimate the phytochemicals

212) Learn to estimate the antioxidants in the source 

213) Learn to estimate the anti-inflammatory compounds

A. Immunology
1. Grouping of blood and Rh typing.

2. Latex agglutination test for rheumatoid factor and pregnancy

3.  Identification of Cells in a Blood Smear. 

4.  Blood Cell Counting using Haemocytometer 

5. Single Radial Immunodiffusion 

6.  Precipitation Reaction – AGD 8. Rocket Immunoelectrophoresis. 

7. Testing for Typhoid Antigens - Widal Test

8.  AMES TEST 

9. ELISA (DOT ELISA) - demonstration. 

B. Phytochemistry

1. Qualitative and quantitative analysis of phytochemicals - alkaloids, flavonoids, steroids, terpenoids, tannins and saponins

2. Antibacterial activity by disc diffusion method

3. In vitro antioxidant activity-  any two methods
4. In vitro antiinflammatory activity-  any two methods

COURSE OUTCOMES:  
CO1 Familiar with blood grouping and blood smaring techniques
CO2 Well versed with Blood cell counting technique

CO3 Able to quantify antigensand antibodies  by immunological techniques 
CO4 Gain knowledge about the analysis of phytochemicals
CO5 Gain knowledge to do anti-inflammatory and antioxidant activities
Text Books

1.Asim Kumar Roy. Immunology Theory and Practical. Kalyani Publications,2019.

 2 Talwar,A Handbook of Practical and Clinical immunology, Publisher CBS,2017

3.. Madhavi Adhav. Practical Book of Biotechnology & Plant Tissue Culture.Publisher Chand,2010.

References

1.Abbas et al. Cellular and Molecular Immunology. Elsevier. 9th ed. 2018.

 2.Karthik Kaliaperumal und Senbagam Duraisamy Senthilkumar Balakrishnan. Practical Immunology A Laboratory Manual. 1 st Edition Publisher : LAP LAMBERT Academic Publishing, 2017 

3.Wilmore C.Webley Immunology Laboratory Manual LAD Custom Publishing, Georgia. 2017
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	SEMESTER:III

CORE ELECTIVE-1
	22PBIOE35-1: PLANT BIOCHEMISTRY
	CREDIT:4

HOURS:4/W


Course Objectives:

1. 1.To acquire knowledge of the chemistry of important biological processes in plants. 

2. To acquire knowledge about photosynthesis, metabolism of nitrogen compounds 
3. To understand about molecular mechanisms of signalization and regulation.
4. To acquire knowledge about the importance of secondary metabolites
5. To know about  stress metabolism
UNIT I  -
PLANT CELL & ABSORPTION              


10 Hours
Structure of plant cell – cell wall, plasmadesmata, meristematic cells, and secretary systems. Mechanism of absorption .Ion exchange passive absorption. Active absorption .The carrier concept. Donnan’s equilibrium.

UNIT II  -
PLANT HORMONES                                        

  10 Hours

Structure, biosynthesis, mode of action &physiological effects of auxins, giberellins, cytokinins and IAA.Biochemistry of seed dormancy, seed germination,fruit ripening and senescence..

UNIT III  -
PLANT PIGMENTS & PHOTOSYNTHESIS   


  10 Hours
Structure&synthesis of chlorophyll, phycobilins and carotenoids. Photosynthesis photosystem I &II-Lightabsorption, Hill reaction, Red drop & Emerson’s enhancementeffect.Cyclicand non-cyclic photophosphorylation, Calvincycle.Photosynthesis-factors and regulation.  Chloroplast ATP synthase, complexes associated with thylakoid membranes,  light harvesting complexes. C3, C4 pathway and CAM. 
UNIT IV  -SECONDARY METABOLITES &STRESS METABOLISM              15 Hours
Secondary metabolites in plants –classification & function of alkaloids, terpenoids, tannins, polyphenols, flavanoids, saponins, lignin and pectin.Stress metabolism in plants - Environmental stresses, salinity, water stress, heat, chilling and their impact on plant growth. Heavy metals, radiations and their impact on plant growth, criteria of stress tolerance.

UNIT V  -NITROGEN FIXING ORGANISMS                         

15 Hours

Nitrogenfixing organisms: Structure and mechanism of action of nitrogenase:  Rhizobium symbiosis.Leghaemoglobin; strategies for protection of nitrogenase against the inhibitory effect of oxygen; nif genes of klebsiellapnemoniae including their regulation. Nitrate Assimilation: Nitrate reductase; regulation of nitrate assimilation.Ammonia assimilation by glutamine synthetase- glutamine oxoglutarate amino transferase (GS-GOGAT).Nitrite and nitrate reductase.

Course Outcome (CO)

CO1- Able to gain knowledge about the different components of plant cells apart from   mechanism of absorption by plants.

CO2- To get in-depth knowledge about the functions and mechanisms of different plant hormones.

CO3- To acquire knowledge about the steps and mechanisms involved in photosynthesis of plants.

CO4- To know and interpret the different secondary metabolites present in the plants and its stress adaptation.

CO5- To gain thorough understanding about the nitrogen fixing mechanisms adopted by the soil microbes.
TEXT BOOKS :

1. Jain.V.K., 2005. Fundamentals of Plant Physiology,revised 1st edition S.Chand       and Co.

2. Pandey.S.N.,andSinha.B.K.,Plant Pysiology,1999,Vikas Publishing House.

3. Heldt, HW. (2005), Plant Biochemistry. 3rd  Edition,  Elserveir Academic Press    Publication, USA.

SUPPLEMENTARY READINGS:

1. Solisbury and Ross,Plant Physiology,3rd edition,CBS Publishers and Distributors.

2. Hans-Walter Held,Plant Biochemistry, 3rd edition,Elsevier India Pvt.Ltd.

3. Bonner and Varner, Plant Biochemistry, 3rd edition,Academic Press.

4. Bowsher, C, Steer, M. and Tobin, A (2008). Plant Biochemistry. Garland Science,Taylor and Francis Group, LLC. New York.     

5. Verma,2001.  Plant physiology,  7th Revised edition, Emkay Publications. 

6. S. N. Pandey and B.K. Sinha, 1999.Vikas Publishing House Pvt. Ltd, 3rd edition, Plant Physiology. 
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	SEMESTER :      III
CORE ELECTIVE -2
	22PBIOE35-2: PHARMACEUTICAL BIOCHEMISTRY
	CREDIT  : 4
HOURS  :  4/W


COURSE OBJECTIVES
1. Understand the  basic concept of drug action ane administration

2.  Familiarize with metabolism of drug and its tolerance

3.  Know the pharmacodynamics of drug receptor interaction

4.  acquire knowledge on mechanism of action of drugs used in various disease
5. Gain knowledge on drug development from plant origin

Unit I
Basic Principles of drug action and administration


10 Hours

General Principles: Basic principles of drug action-Pharmacokinetics: Absorption, distribution and elimination of drugs, routes of drug administration. Pharmacokinetics. Origin of drug from plants and animals.

Unit II Drug Metabolism






12 Hours

Drug metabolism – general pathways of drug metabolism (different types of reaction in phase I and phase II with examples), metabolism and excretion of drugs. Mechanism of drug action, combined effect of drugs. Factors modifying drug action, tolerance and dependence.

UNIT-III Pharmacodynamics 





13 Hours

Definition- receptor concepts, theory, drug receptor interaction (DRI), Factors affecting DRI, Cholinergic and anticholinergic drugs, Adrenergic and adrenergic blockers, General anesthetics, Local anesthetics. Adverse reactions to drugs and common drug receptor interactions.
Unit IV Mechanism of action       





13 Hours

Mechanism of action of drugs used in therapy of: Respiratory system – drug name cough, bronchial – asthma, pulmonary tuberculosis. GIT – Digestants, appetite suppressants. Hypolipidemia agents, vomiting, constipation and peptic ulcer.
Unit V Drugs of plant origin
      



           12 Hours

Drug dependence and abuse – Management of self poisoning  Cancer- Chemotherapy – Cytotoxic drug. Immuno suppressive drug therapy. New Biological Targets for Drug Development. Novel Drug Screening Strategies.
Course outcome
214) Well versed with the drug pharmacokinetics- absorption, distribution and elimination of drugs

215) Acquire knowledge about the metabolism and excretion of drugs

216) Learn about mechanism of action of drugs used in different diseases

217) Familiarize with the drug receptor interactions

218) Acquire knowledge about drug development from biological targets

Text Books
1. R.S.Satoskar. S.D.Bhandhakar & S.S.Anilapure  Pharmacology and  pharmacotherapeutics- Popular Prakashar Bombay.

2. Foreman,J.C. and Johansen,T.J. 1996. Text Book of Receptor Pharmacology,2nd Edition, CRC Press

3. Shargel,L. et al., 2012. Applied Biopharmaceutics and Pharmacokinetics, 6th Edition, McGraw-Hill Medical

Supplementary Readings

1. D.G. Burger’s medicinal Chemistry & Drug Discovery. Oxford textbook of clinical pharmacology and drug therapy. 

2. Vyas S. P and D.V.Kohli (2009) Pharmaceutical Biochemistry, 1st edition 

3. Charles P. Woodbury Jr. (2011) Biochemistry For The Pharmaceutical Sciences Paperback I
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	SEMESTER :      III
CORE ELECTIVE -3
	22PBIOE35-3: GENETIC ENGINEERING
	CREDIT  : 4
HOURS  :  4/W


COURSE OBJECTIVE
219) To impart knowledge on basics in genetics and intellectual property rights.  

220) To provide knowledge on cloning vectors and DNA sequencing.  

221) To create awareness on DNA enzymes and its applications.  

222) To impart basic knowledge on DNA in biotechnology.  

223) To develop sound knowledge on blotting techniques. 

 UNIT-I Introduction to gene cloning




12 hours

Early development of Genetics - Gene cloning - Specialized tools and techniques - Importance of gene cloning  Intellectual property rights and types, Patenting, Isolation and Purification of DNA; Preparation of total cell DNA, Plasmid DNA, Bacteriophage DNA, Plant cell DNA. 

 UNIT-II Cloning And Expression Vectors



12 hours

 Plasmids- Bacteriophages (M13 and λ) PUC vectors yeast vectors, agrobacterium, medicated gene transfer, YAC, BAC, Human artificial chromosomes, Ti plasmid, SV40, baculoviruses, adenoviruses, papilloma viruses and retroviruses. 

UNIT-III Multipulation of purified DNA



          12 hours

DNA manipulative enzymes – Nucleases, Ligases, polymerases, Topoisomerases, Restriction enzymes performing restriction digests, Ligation- joining DNA molecules together – Random labeling Nick translation and End filling. 

 UNIT-IV Introduction of DNA into living cells 



12 hours

Biolistics, Electroporation, Microinjection, Liposome – mediated method and Calcium phosphate method. 

 UNIT-V Construction of libraries





12 hours
 Studying gene and genome structure – Blotting techniques, PCR, Insitu hybridization, DNA Sequencing, Chromosome Walking and Jumping, DNA foot printing, Restriction analysis of DNA, RFLP, RAPD –Principles, Procedures and Applications. 

Course outcomes: 
 

224) CO1:  Familiar with gene cloning. tools and techniques, isolation and purification of enzymes, isolation of plant cell DNA  

225) CO2:  Well versed with cloning vectors like plasmids, bacteriophages and cosmids ,

226) CO3   Familiar with DNA manipulative enzymes. Nucleas, nick translation, DNA ligation. 

227) CO4: Knowledgeable on  biolistics,  liposome mediated transfer. 

228) CO5 Familiar with DNA sequencin , blotting,  chromosome walking and jumping DNA foot printing.  

Text books : 
229) Sambrook J, Fritsch E. F. and Maniatis,Molecular cloning, vol. I, II, III,     II nd edition,   1989 Cold spring harbor laboratory press, New York.  

230)   D.M. Glover and D.B. Hames,DNA Cloning : A practical approach RL Press, Oxford, 1995. 

231)  Kaufman, W. Wu , D. Kim and L.J. Cseke,Molecular and cellular methods in Biology and Medicine, P CRC Press Florida, 1995. 

232) S.L. Berger and A. R. Kimmel Methods in Enzymology Guide to Molecular Cloning Techniques, Vol. 152, Academic Press Inc, San Diego, 1996. 

233) Goedel V Methods in Enzymology Gene Expression Technology, Vol. 185D. Academic Press Inc, San Diego, 1990. 

 Supplementary Reading: 
234) D. A. Mickloss and G. A    Freyer, DNA Science: A First Course in Recombinant Technology, Cold Spring Harbor Laboratory Press, New York, 1990. 

235) S. B. Primrose,Molecular Biotechnology, 2nd Ed. Blackwell Scientific publishers, Oxford, 1994. 

236) J. A. Davis and W. S. Reznikoff, Milestones in Biotechnology, Classic Papers on Genetic Engineering, Butterworth-Heinemann Boston, 1992. 

237) M. R. Walker, and R. Rapley, Route Maps in Gene Technology, Blakwell Science, Oxford, 1997. 

238) S. M. Kingsman ,Genetic Engineering: An Introduction to Gene Analysis and Exploitation in Eukaryotes,  Blackwell Scientific Publications, Oxford, 1998. 
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	SEMESTER :      III

OPEN ELECTIVE-1
	22PBIOO36-1: BASIC NANOTECHNOLOGY
	CREDIT  : 3

HOURS  :  2/W


Course Objectives

239) Understand the  history of nanotechnology, Properties of nanoparticles, types and  applications

240) Know the top down and bottom up methods of synthesis of nanomaterials and their applications in pharmaceutical industries

241)  Learn about treatment of diseases using nanoparticles in nanomedicine and to know about nanotechnology in Big data analysis

242) Understand the characterization of nanoparticles using Microscopy techniques such as SEM, TEM, AFM, STM

243) To learn the preparation of bionanomaterials and their characterisation

Unit I 
Introduction to Nanotechnology
                   

 6 Hours

Introduction- Definition, Nanoscale, Classification of Nanomaterials, Quantam dots, Wells and  wires, Carbon based Nanomaterials- Nano tubes, Metal based Nanomaterials, (Nanogold, Nanosilver and metal oxides, Bucky balls), Dendrimers, Properties of nanostructured materials

Unit II Synthesis and applications of Nanomaterials    
                    6 Hours

Top-down (Nanolithography, CVD) , Bottom up (Sol gel processing , Chemical synthesis), Biological methods of Synthesis: Use of plant extracts, bacteria, fungi, yeast and other biological particles , Applications of Nanotechnology in Biomedical and Pharmaceutical industries.

Unit III Nanomedicines






          6 Hours

Developing of Nanomedicines, Nanosystems in use, Protocols for Nanodrug administration, Nanotechnology in Diagnostic application, Materials used in diagnostic and therapeutic application- Molecular nanomechanics, Molecular devices, Nanotribology,  Studying tribology at Nanoscale, Applications of Nanotribology

Unit IV Characterization Techniques



         6 Hours

Characterization of Nanomaterials: Flourescence and Resonancer, Microscopy measurements: SEM, TEM, AFM and STM. Confocal and TIRF imaging  

Unit V
Biomolecules


                                        6 Hours 

Reactive groups on biomolecules (DNA & Proteins); Surface modification and conjugation to nanomaterials. Fabrication and application of DNA nanowires; Nanofluidics to solve biological problems. Nano-biomimetics.

Course outcomes

244) CO1 Acquire knowledge of nanoparticles and their types

245) CO2 Describe the bottom up and top down approaches and synthesis of nanoparticles using physical, chemical and biological method 

246) CO3 Aware of the Nanoparticle characterization techniques like SEM, TEM,    AFM and lithography techniques

247) CO4 Knowledgeable in the Nanodrug administration and their diagnostic applications

248) CO5 Acquire knowledge about the nanomaterial preparation

Text Books

1 Chemistry of Nanomaterial: Synthesis, Properties and applications by CNR Rao et al.,

2 G.Schmidt, (2004)Nanoparticles from theory to applications, Wiley Weinhein 

3 Principe E L., Gnauk P and Hoffrogge P (2005) , Microscopy and Microanalysis, Cambridge University Press

4 Microscopy Techniques for Material Science. A. R. Clarke and C. N. Eberhardt (Editors) CRC Press. 1st Edition, 2002.

Supplementary Readingss

249) Leon L.Shaw (2005) Processing and properties of structural nanomaterials , Nanochemistry: A chemical approach to Nanomaterials, Royal Society of Chemistry, Cambridge UK

250) Madhuri Sharon, Maheshwar Sharon, Sunil    Pandey and Goldie Oza,  Bio-nanotechnology Concepts and applications.  Ane Books Pvt Ltd, 1 edition 2012.

251) Christof M. Niemeyer (Editor), Chad A. Mirkin (Editor) Nanobiotechnology: Concepts, Applications and Perspectives, Wiley-VCH; 1 edition, 2004.

252) Sandra Rosenthal and David W. Wright, Nanobiotechnology Protocols (Methods in Molecular BiologY Humana Press; 1 edition, 2005. 
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	SEMESTER III

OPEN ELECTIVE: 2
	22PBIOO36-2: HERBAL MEDICINE


	CREDIT :3

HOURS :2/W


COURSE OBJECTIVES
253) To gain knowledge about ethnomedicine and importance of medicinal plants

254) To acquire knowledge about the herbal preparations
255) To familiarize with organoleptic properties and phytochemicals
256) Knowledge about the utility of selected medicinal plants in different diseases
257) Gather knowledge about the plants used in daily life

Unit I
Ethnomedicine






6 Hours
Ethnomedicine: Definition, history and scope. Collection of ethnic information. Importance of medicinal plants: Role in human health care. Systems of Indian Medicines- Siddha, Ayurveda,Unani and Homeopathy; Terminologies
Unit II Classification and preparation of crude drugs

            6 Hours

Classification of crude drugs- Taxonomical,Morphological, Pharmacological and chemical classification ; chemistry of drugs and its evaluation, Preparation of crude and commercial drugs , Making infusions, decoction, lotion, washers, insect repellents, tincture,making herbal syrups, plasters, herbal oils.
Unit III Organoleptic study of the medicinal plants



6 Hours

Organoleptic properties of  Fruit- Amla, Bulb-Garlic, Rhizome-Ginger, Seed-Castor, Bark- Cinchona, Leaves-Neem and Flower-Clove . Phytochemical investigation of medicinal plants and the importance of alkaloids, flavonoids, terpenoids, saponins and tannins.
Unit IV Plants in day to day life





6 Hours
Benefits of Plants in day to day life – Ocimum sanctum, Centella asiatica, Cassia auriculata, Aloe vera. Nutritive and medicinal value of some fruits (Guava, Sapota, Orange, Mango, Banana, Lemon, Pomegranate) and vegetables - Greens (Moringa, Solanum nigrum Cabbage). 
Unit V Herbal drugs







6 Hours

Drugs for urogenital disorders- roots of Withania somnifera,  Memory stimulant-Centella asiatica,   Drugs for dissolving kidney stones-Musa paradisica(Pseudo stem), Antiinflammatory drugs-Cardiospermam, Anticancer drugs- Catharanthus roseus

Course Outcomes

258) CO1: Acquire knowledge about the traditional medicinal plants

259) CO2: Have an idea about the primary and secondary metabolites in medicinal plants

260) CO3: Acquire knowledge about the phytochemicals
261) CO4: Familiarize with the traditional medicinal plants utilized in tamilnadu

262) CO5: Utilize the above knowledge in the selection of medicinal plants for their project

Text Books

1. R.K.Sinha & Shweta Sinha.(2001) Ethnobiology Surabhe Publications – Jaipur. 
2.  D.C. Pal & S.K.  Tribal medicine (1998)  Naya Prakash,Calcutta 
3. S.K. Jain Contribution to Indian ethnobotany –, 3rd edition,Scientific Publishers, India
Supplementary Reading

1. Gokhale, S.P.Kokate C.K.,Purohit A.P, Pharmacognosy , Nirali Prakasham, Pune.
2. Acharya Vipul Rao , Herbs and Heal, Diamond pocket books, New Delhi.
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	SEMESTER: III

OPEN ELECTIVE -3
	22PBIOO36-3: Life Style diseases
	CREDIT:3

HOURS:2/W


Course objectives

1.To create awareness about various diseases associated with lifestyle
  2.To know the basis of various lifestyle diseases and their complications. 

  3. To know how to manage lifestyle diseases

  4. To acquire knowledge about the biochemical changes in these diseases

  5. To become aware of the causes, signs and symptoms of theses diseases

Unit I: Diabetes Mellitus






6 Hours

Lifestyle diseases – Definition; Risk factors – Eating, smoking, drinking, stress, physical activity, illicit drug. Diabetes Mellitus- Type I and type II diabetes, risk factors, metabolic changes, acute and chronic complications, diagnosis, treatment and prevention. 

Unit II: Obesity & Kidney stones





6 Hours


Obesity- causes, complications, prevention, and treatment. Paediatric and adolescent obesity – Weight control and BMI Gallstones and kidney stones - causes, symptoms, diagnosis and treatment.

Unit III: Liver & Kidney Diseases             




 6 Hours
Liver: Function of liver (brief outline), liver disease (viral hepatitis, alcoholic liver disease, and cirrhosis), symptoms, causes, diagnosis (liver function test- brief outline of serum bilirubin, serum albumin, serum alkaline phosphatase, ALT, AST and LDH), treatment and management. Function of kidney (brief outline), GFR, nephritis (definition), causes, symptoms, diagnosis (kidney function test - brief outline of serum and urine creatinine, blood and urine urea, BUN, clearance test creatinine and urea), treatment, management (dialysis- peritoneal and hemodialysis)

Unit IV: Cardiovascular Diseases & stroke                 


 6 Hours
Cardiovascular disease- causes, signs and symptoms and treatment of coronary artery diseases, heart attack, heart failure, congenital heart disease. Stroke: characteristics (ischemic and hemorrhagic), causes, diagnosis (neurological examination, scanning - brief description only), management (drugs, mechanical thrombectomy, angioplasty and stenting - brief description only) 
Unit V: Cancer                                                                                                   6 Hours
Cancer- types of cancer, causes, signs and symptoms of cancer, diagnosis (screening, blood tests, X-rays, CT scans & endoscopy - brief description only), prevention (dietary, medication, vaccination, screening- outline only), treatment and management (surgery, chemotherapy, radiation, palliative care). 
Course outcomes

263) CO1 : Understand the Pathophysiology of Diabetes mellites and its complication.

264) CO2 : Gain in depth insights about the life style disease like obesity and kidney stones.
265) CO3: Understand the several complications and management of Liver & Kidney diseases.
266) CO4: Gain knowledge about the cardiovascular diseases  and stroke and its complications

267) CO5: Acquire knowledge about the types of cancer, symptoms, diagnosis  and treatment  

TEXT BOOKS

268) RA Agarval, Anil. K. Srivastav, Kaushal Kumar,(1986). Animal Physiology and biochemistry, S.Chand & Co.

269) Ganong W. E.(2003).Review of Medical Physiology,  21stedition, McGraw Hill. 

270) A.K.Jain, (2016). Textbook of Physiology Vol - I & II, (6th Edition) Avichal Publishing Company.
SUPPLEMENTARY READINGS:

271) BJ Meyer, HsMeij, AC Meyer, (2014). Human Physiology, (2nd Edition), AITBS Publishers and distributon.

272) Giese, (1968).Cell Physiology, 5th Edition, W. B. Saunders company, Tokyo, Japan.

273) DM Vasudevan and Sreekumari.S (2016) Textbook of Medical Biochemistry for Medical Students 8th edition, Japee Brothers, Medical Publisher
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	SEMESTER IV
CORE COURSE X
	22PBIOC41: CLINICAL BIOCHEMISTRY
	CREDIT :4
Hours: 5/W


Course Objective

	1. To gain in-depth insights about the basic mechanisms of various diseases.

2.To develop an understanding of liver and gastric function tests

	3. To acquire knowledge about renal function test.

4. To impart knowledge on the disorders Amino acids, lipid and carbohydrate metabolism.

5. To develop knowledge on the concepts on diagnostic enzymology tests 

UNIT- I
BLOOD SUGAR HOMEOSTASIS


15 Hours

Role of tissues and hormones in the maintenance of blood sugar. Diabetes mellitus-classification, stages of diabetes-metabolic abnormalities, acute complications – diabetic ketoacidosis –hyper osmolar, non-ketotic coma. Long-term complications – diabetic retinopathy, Neuropathy and Nephropathy, Cataract, GTT, HbA1C   and its significance.


UNIT-II    LIVER & GASTRIC FUNCTION 



15 Hours

Heme metabolism -Jaundice- classification, biochemical findings -Liver function tests based on bile pigments, SGOT, SGPT, plasma proteins- A: G ratio, Prothrombin time.  Detoxification function: Hippuric acid excretion, BSP dye test and metabolic functions -Galactose tolerance test, Gall stones. Gastric Function Test: Physical examination of gastric contents-basal and maximal secretion. Stimulation tests – histamine,alcohol and Pentagastrin, FTM analysis-Azure A test, Analysis of gastric contents, Disorders of gastric function- Peptic ulcer, Gastritis and hypoacidity and hyper acidity.

UNIT- III
RENAL FUNCTION 




10 Hours

Renal concentration test-PSP dye test, clearance tests - Inulin clearance, Urea clearance, Creatinine clearance, NPN, Biochemical findings in Glomerulonephritis, renal failure and nephrotic syndrome. Renal stones –types, factors influencing renal calculi formation and treatment.

UNIT- IV
ENDOCRINE DYSFUNCTION




15 Hours

Thyroid function test- Radioactive Iodine uptake, serum PBI. Dynamic function test - T3 suppression test, TSH & TRH stimulation Test, dexamethasone suppression test, Metyrapone test. Leptin, Prostate specific antigen and Obesity.

UNIT- V METABOLIC DISORDERS 





 15 Hours

Disorders of amino acid & carbohydrate Metabolism - Albinism, Tyrosinosis, Maple syrup urine disease and Glycogen storage diseases. Disorders of Lipid Metabolism– Hypo and Hyper lipoproteinaemia. Lipid storage diseases – Gaucher’s, TaySach’s and Niemann pick disease. Fatty liver & Atherosclerosis- Risk and anti-risk factors.Clinical Enzymology: Isoenzymes, Enzyme patterns in disease– Liver, pancreas and myocardial infarction.


COURSE OUTCOMES

CO1. To gain knowledge about the blood sugar homeostasis and its complications.
CO2. To understand and interpret the functional tests for liver and gastric disorder.
CO3. To understand and analyze the various renal function tests.
CO4. To gain in depth insights about the metabolic disorders related to amino acid and carbohydrate metabolism.

CO5. To acquire the skill and knowledge about the endocrine functional test.

TEXT BOOKS: 

1. M.N Chatterjea and RanaShinde,” Text book of Medical biochemistry”,8th  edition, 2012, Jaypee Publishers, New Delhi.

2. Devlin, T.M. Textbook of Biochemistry with Clinical Correlations, 7th  edition 2002, John Wiley and sons, INC. New York.

3.Mayne ,”Clinical chemistry in diagnosis and treatment”,6th edition , 1994, ELBS Publications. 

Supplementary Readings

1. Victor W. Rodwell, Harpers Illustrated Biochemistry 30th Edition, 2015 Lange publishers.
2. Harold Varley et al. Practical clinical biochemistry, Volume I & II,1980, CBS publishers.

3.. Harrison’s Principles of Internal Medicine Vol. I and II. 19th edition, 2015, McGraw Hill.

4. William J Marshall et al. “Clinical Biochemistry: Metabolic and Clinical Aspects”. 3rd edition, 2014,  Elsevier Health Sciences. 
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	SEMESTER IV
CORE COURSE XI
	22PBIOC42: MOLECULAR ENDOCRINOLOGY
	CREDIT: 4
HOURS :5/W


COURSE OBJECTIVE
274) To impart knowledge on molecular mechanism and Endocrine system. 

275) To create awareness on hormonal imbalance and regulations

276)  To provide knowledge on hormonal action and metabolic functions. . 

277) To impart basic knowledge on hormone cascade system. 

278) To develop sound knowledge on steroids and its importance. 
UNIT-I : CLASSIFICATION AND MECHANISM



15 Hours
Hormones - definition, classification based on receptors, hormone cascade system involving CNS, hypothalamus, anterior pituitary, target gland, feedback mechanisms, classification of hormones (polypeptides, glycoproteins and POMC peptides), Signal transduction: Fundamentakk concepts and definitions of signals, ligands and receptors, receptor kinases (tyr, ser/thr), Signal transduction through cytoplasmic and nuclear receptors, second messengers-cyclic nucleotides, lipids and calcium ions.

Unit II HYPOTHALAMIC AND PITUTARY HORMONES
Hypothalamic releasing factors, Anterior piturary hormones- biological actions, regularion and disorders of growth hormones, ACTH, gonadotrophins and prolactin, leptin, Posterior pitutary hormones-biological actions and regulations of vasopressin and oxytocine. Hypopitutarism.
Unit III THYROID AND PARATHYROID HORMONES


15 Hours
Thyroid hormones- synthesis, secretion, regulation, transport, metabolic fate and biological actions. Antithyroid agents. Thyroid function tests, Hyper and hypothyroidism. Hormonal regulation of calcium and phosphate metabolism. Secretion and biological actions of PTH, calcitonin and calcitriol. Hypercalcemia and hypocalcemia-Rickets and Osteomalacia.

Unit IV ADRENAL HARMONES  





15 Hours
Adrenal cortical hormones-syntheisi, regulation, transport, metabolism and biological effects. Adrenal function tests, Cushings syndrome, aldosteronism, congenital adrenal hyperplasis, adrenal cortical insufficiency. Adrenal medullary hormones- synthesis , secretion, metabolism, regulationand biological effects of caecholamines, Phaeochromocytoma.

Unit V GONADAL , GI AND PANCREATIC HORMONES

15 Hours
Gonaldal hormones: Biosynthesis, regulation, transport, metabolism and biological actions of androgems, Hypogonadism and gynecomatia, Biosynthesis, regulation, transport, metabolism and biological effects of oestrogen and progesterone. The menstrual cycle . Pregnancy – diagnostic tests and biochemical changes ,Foetal monitoring, Amenorrhea.  Pancreatic hormone-synthesis, regulation, biological effects and mechanism of action of glucagons, somatostatins and insulin. Insulin receptor. Brief account of gastrointestinal hormones.

Course Outcome:

CO1. Interpret with signal transduction and G protein cycle, importance of secondary messengers 

CO2. Know the importance of Pitutary hormones and their control on other hormones

CO3. Familiarize with the synthesis, secretion and regulation of thyroid and parathyroid hormones

CO4. Able to interpret  the diseases caused by the hormonal insufficiency

CO5. Familiarize with hormone receptor system, Importance of  receptor proteins, up regulation and down regulation. 

Text Books

1. Devlin, (2005) Textbook of biochemistry (with clinical correlation), Wiley-Liss; 6th edition . 
2. Wilson and Foster,(2005)” Endocrinology”, 4th edition, W.B. Saunders Co.
3. Lohar, S.Prakasa, 2006. Endocrinology- Hormones & human health, MJP Publishers, 

Supplementary Readings
1. R.K. Murray et al. (2006) “Harper’s Biochemistry”, 27 edition, McGraw-Hill Medical,  

2. Austin and Short, Prema 2005., “Mechanism of hormone action”, 3rd edition,  Jaypee brothers

3. Sembulingam.K and Sembulingam, 2006 “Essential of Medical Physiology”, 4th Edition, Prema Jaypee brothers, Delhi.
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	SEMESTER IV
CORE PRACTICAL IV
	22PBIOP43: CLINICAL BIOCHEMISTRY
	CREDIT :6
HOURS : 8/W


COURSE OBJECTIVES
279) Know how to apply a rational approach when choosing diagnostic algorithms and tests to monitor the efficiency of treatment.
280) Analyzing, critically evaluating and solving technical and scientific problems within the broader, multidisciplinary context in the field of laboratory biomedicine and health.
281) Applying professional knowledge of laboratory diagnostics while estimating clinical significance of biochemical and molecular biological indicators 
282) Detecting the source of errors and variability of results incurred by performing tests, interpreting the results of laboratory analysis from clinical aspects
283) Problem-solving approach to experimental data.
I Biochemical analysis of Blood

1. Estimation of Total RBC&WBC Count

2. Estimation of  haemoglobin by Shali’s method.

3. Estimation of Glucose by GOD-POD Method/OT method

4. Estimation of blood urea & Creatinine

5. Estimation of Triglycerides GPO/POD by kit method

6. Estimation of Cholesterol by Zak  Method

7. Estimation of Calcium (Ca) by OCPC Method

8. Estimation of Iron (Fe) by Dipyridyl Method

9. Estimation of Copper (Cu) by Dithiocarbonate Method

10. Estimation of Serum Proteins and Albumin/Globulin Ratio

II Biochemical analysis of Urine

11. Urine analysis – Routine and microscopic examination
12. Qualitative tests of urine- abnormal constituents-Reducing sugar, Protein, Ketone bodies, Bile pigments and bile salts
Text Books

· David T. Plummer, An Introduction to practical Biochemistry, 3 rd edition, 1999.

· J.Jayaraman, Laboratory Mannual in Biochemistry, 4 th edition, New Age international

limited publication, 1992.

· Subodh, R, Saxena, Medical Biochemistry, 8 th edition, Black printers, New Delhi, 2014.

· Shaun C A Anderson, Suncokayne S A, Clinical Chemistry concepts and applications,

revised edition, CBS Publishers New Delhi, 2015.

· Ambika shanmugam, Fundamentals of Biochemistry for Medical Students, 8 th edition,

LWW India publishing house. 2012.

Supplementary Readings

· Pattabiraman, Laboratory Mannual in Biochemistry, 2 nd edition, 1994.

· Singh .S.P. Practical Mannual of Biochemistry, 6 th edition, CBS Publication 2006.

· Harold Varley, Practical Clinical Biochemistry, 4 th edition, CBS Publishers, New Delhi,2005.

COURSE OUTCOMES
CO1 Acquire the knowledge on principles of laboratory diagnostics based on scientific evidence.

CO2 Know to critically evaluate and interpret test results.

CO3 Test marker enzymes during pathological conditions.

CO4 Apply the knowledge acquired for carrying out the clinical projects

CO5 Familiarize with the normal values of blood and abnormal constituents of urine
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	SEMESTER: IV

CORE ELECTIVE 1
	22PBIOE44-1: Environmental Toxicology
	CREDIT:4

HOURS:4/W


COURSE OBJECTIVES
1. To study various harmful chemical agents in environment, its impacts and its determination.
2. To learn acute toxicity testing procedure and the factors affecting it.
3. To study the basics of toxicity testing
4. To study toxic substances in food substances
5. To study the toxic substances in air and its regulatory measures.
UNIT-I  TOXICOLOGY







12 hours
Definition and scope of toxicology: Eco-toxicology and its environment significance of toxic effects. Basis for general classification & nature, dose - response relationship. Synergism and Antagonism, Determination of ED 50 & LD 50.

Acute and chronic exposures. Factors influencing toxicity. Pharmaco dynamics & Chemo dynamics.
UNIT-II  ACUTE TOXICITY STUDIES



                            12 hours
Principles & procedures of testing for acute toxic effects. Regulators guidelines, mammalian systems affected & the clinical signs of systemic toxicity. Factors affecting acute toxicity studies. Biochemical basis of toxicity. Mechanism of toxicity: Genotoxicity. Tissue specific toxicity.

UNIT-III 
TOXICOLOGY TESTING




        12 hours
Toxicity testing : Test Protocol, Genetic Toxicity Testing & Mutagenesis Assays: Invivo test systems- Bacterial Mutation Tests: Reversion Tests, Ames test, Fluctuation Tests & Eukaryote Mutation Tests In Vivo Mammalian Mutation Tests – host mediated assay & dominant lethal test. Use of drosophila in toxicity testing. DNA repair assays. Chromosome damage test. 

UNIT-IV 
FOOD TOXICOLOGY


                                      12 hours
Food toxicology: Toxicology of food additives. Metal toxicity: Toxicology of Arsenic, Mercury, Lead and Cadmium. Environmental Factors Affecting Metal Toxicity- Effect of Light, Temperature & PH. Diagnosis of toxic changes in liver and kidneys: Metabolism of Haloalkanes. Haloalkenes & Paracetomol with their toxic effects on tissues.
UNIT-V 
OCCUPATIONAL TOXICOLOGY & REGULATORY SYSTEMS
12 hrs
Air pollution: common air pollutants and their sources. Air pollution & ozone.Air pollution due to chloroflurocarbons (CFCS) and asbestos. Occupational toxicology and assessment of occupational hazards: industrial effluent toxicology & environmental health. An overview of regulatory agencies: responsibilities of regulatory agencies. Management of toxicological risks. Regulatory approaches. Regulatory systems and organizations.

COURSE OUTCOMES

284) Describe attributes and characteristics of toxicity

285) Understand the mechanism and. factors affecting toxicity

286) Gain knowledge about the various protocols in toxicity testing.

287) Comprehend the toxicity in food substances and its effects and diagnosis.

288) Critically evaluate the occurrence and significance of major environmental toxicants and be able to apply that knowledge in the context of the environmental quality, public health, , regulatory science and public communication.

Textbooks:

1.Gupta, P.K. and Salunka, D.K. (1985). Modern toxicology. Vol I and II. Metropolitan, New Delhi.

2.Ming-Ho Yu, Humio Tsunoda, Masashi Tsunoda, (2011). Environmental Toxicology: Biological and Health Effects of Pollutants,(3rd edition), CRC Press.

SUPPLEMENTARY READINGS

1. Klaassen C D, Amdur M O &Doull J (1986). Casarett and Doull’s Toxicology,(3rd edition), Macmillan publishing company, New York.  

2. Williams P L&Burson J L Van (1985). Industrial Toxicology, Nostrand Reinhold, New York.

3. Hayes A W (1988).Principles and methods of toxicology, (2nd edition), Raven press New York.

4. Stewart C P&Stolman A (1960). Toxicology, Vol I - Academic press, New York.
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	SEMESTER :III
CORE ELECTIVE-2
	22PBIOE44-2: NANOTECHNOLOGY
	CREDIT  :4
HOURS  : 4/W


COURSE OB JECTIVES
1. Understand the  history of nanotechnology, Properties of nanoparticles, types and  applications

2. provide an intensive and in-depth learning to the students in field of Nanotechnology 

3. Learn about treatment of diseases using nanoparticles in nanomedicine 

4. Understand the characterization of nanoparticles using Microscopy techniques such as SEM, TEM, AFM, STM

5. Give hands-on training in laboratories for reinforcing theoretical concepts

Unit I
Concepts of Nanobiotechnology




 8 Hours

      Importance of Nanotechnology-History of Nanotechnology, Classification of different areas of nanotechnology , Challenges and application  in Nanotechnology

Unit II Synthesis and applications of Nanomaterials    
                   
 12 Hours

Role of plants in nanoparticle synthesis. Applications of Nanotechnology in Biomedical and Pharmaceutical industries. Synthesis of silver   and Zinc nanoparticles, and its spectral analysis

Unit III  Characterization Techniques



    
10 Hours

Characterization of Nanomaterials: Flourescence and Resonancer, Microscopy measurements: SEM, TEM, AFM and STM. Confocal and TIRF imaging  

Unit IV Nanotechnology in Food Industry



            12Hours

Nanotechnology in Food Industry: -Nanopackaging for enhanced shelf life - Smart/Intelligent packaging - Food processing and Food safety and bio-security - Food analysis and contaminant detection. 

Unit V
Nanotechnology in Cosmetics Industry:

Formulation of Gels, Shampoos, Hair-conditioners (Micellar self-assembly and its manipulation) - Sun-screen dispersions for UV protection using titanium oxide -Colour cosmetics.

Course outcomes

CO1 Acquire knowledge of nanoparticles and their types

CO2 Describe the bottom up and top down approaches and synthesis of nanoparticles using physical, chemical and biological method

CO3 Aware of the Nanoparticle characterization techniques like SEM, TEM,  AFM and lithography techniques

CO4 Knowledgeable in the Nanodrug administration and their diagnostic applications

CO5 Acquire knowledge about the nanomaterial preparation

Text Books

1. Chemistry of Nanomaterial: Synthesis, Properties and applications by CNR Rao et al.,

2. G.Schmidt, (2004)Nanoparticles from theory to applications, Wiley Weinhein

3. Principe E L., Gnauk P and Hoffrogge P (2005) , Microscopy and Microanalysis, Cambridge University Press

4. Microscopy Techniques for Material Science. A. R. Clarke and C. N. Eberhardt (Editors) CRC Press. 1st Edition, 2002.

Supplementary Readingss

1. Leon L.Shaw (2005) Processing and properties of structural nanomaterials , Nanochemistry: A chemical approach to Nanomaterials, Royal Society of Chemistry, Cambridge UK

2. Madhuri Sharon, Maheshwar Sharon, Sunil    Pandey and Goldie Oza,  Bio-nanotechnology Concepts and applications.  Ane Books Pvt Ltd, 1 edition 2012.

3. Christof M. Niemeyer (Editor), Chad A. Mirkin (Editor) Nanobiotechnology: Concepts, Applications and Perspectives, Wiley-VCH; 1 edition, 2004.

4. Sandra Rosenthal and David W. Wright, Nanobiotechnology Protocols (Methods in Molecular BiologY Humana Press; 1 edition, 2005. 
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	SEMESTER :      IV
CORE ELECTIVE-3
	22PBIOE44-3: GENOMICS AND PROTEOMICS
	CREDIT  : 4
HOURS  : 4/W


COURSE OBJECTIVES
1. To understand the principles of genome mapping and sequencing techniques

2. To have knowledge about Genome analysis

3. To have a knowledge on instrumentation and tools for protein separation and identificationm

4. To understand the applications of genomics and proteomics

5. To understand the structural and functional proteomjcs

Unit I
Organization of genes




 
 12 Hours

  Organization of genes across living systems, interrupted genes, overlapping genes, alternative genes (RNA editing and RNA Splicing ) etc. identification and characterization of insert DNA fragments, gene content and C value paradox – gene cluster and gene families .restriction mapping, chromosome walking and chromosomal localization of genes. RFLP and other uses of cloned sequences, cloning of microbial genes



 Unit II Preparation and sequencing of genomic DNA

          
12 Hours

Methods of preparing genomic DNA, DNA sequence analysis methods, Sanger Di deoxy method, next generation sequencing, SNP – single nucleotide polymorphism, expressed sequenced Tags (ESTs), Gene disease association, site directed mutagenesis and molecular chimeras , gungal genome and genomics.PCR based Analysis, DNA Fingerprinting.

Unit II Protein Separation





           
12  Hours

Proteomics- Introduction , Scope of proteomics Protein separation -general  principles 2D – gel electrophoresis , liquid -liquid chromatography . Protein identification by antibodies, Edman degradation, mass spectrometry- basic principle and instrumentation, ESI, ,MALDI -TOF, SELDI-TOF, Tandem MS.   Peptide mass fingerprints 

Unit IV Structural and functional Proteomics and applications
           12 Hours

 Introduction to mass spectrometry; strategies for protein identification ; protein sequencing ; protein modifications and proteomics ; applications of proteome analysis to drug; protein – protein interaction (Two hybrid interaction screening ), analysis and sequencing individual spots by mass spectrometry (Maldi toff) and protein microarrays Structural proteomics :  X ray and NMR for protein structure analysis  and its applications

Unit V
Meta Genomics





            12 Hours

Meta genomics – construction, vector design and screening o f meta genomic libraries  biotechnological applications of meta genomics.

Course Outcomes

1. Well versed with organization of genomes and their mapping.

2. Familiarize with gene isolation and sequencing methods

3. Gain knowledge about the protein structure determination and sequencing methods

4. Gather knowledge about the protein separation methods

5. Knowledgeable in metagenomics

Text Books

289) Microbial Genomes. Fraser, Clarie M:read ,timothy D:Nelson , Karen E,Ed. Humana press 2004. 

290) mobile DNA II. Craig Nancy, Craigie , Robert: Gellert, Martin: Lambowitz. Alan M. ASM Press 2002.

291) Genomes 2nd ed. Brown.T.A Wiley- Liss, Oxford 2002.
292) Laboratory Manual winter school on Meta genomics .P.Gunasekaran, MKU Press, Madurai,2009. 

293) Laboratory manual : Winter school on Microbial genome typing . P.Gunasekaran, MKU press, Madurai, 2008. 

294) Biotechnology of antibiotics, Stroh, William R, 2nd ed. Marc

Supplementary Reading

295) Genomics, proteomics & vaccines. Gudio grandi. John Wiley&sons, New York.2004

296) Ge, Benjamin Lewin, Jones and Bartletts Publishers, 2008. 

297) Molecular genetics MYOBACTERIA. W.R. Jacobs, ASM press 2000.
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