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NEW SYLLABUS UNDER CBCS PATTERN (w.e.f. 2017-18)

M.Sc., ZOOLOGY – PROGRAMME STRUCTURE
	Sem
	Subject Code
	Title of the paper
	Cr.
	Hrs./

Week
	Max. Marks

	
	
	
	
	
	Int.
	Ext.
	Total

	I
	7MZO1C1
	Core-I – Animal Diversity 
	5
	6
	25
	75
	100

	
	7MZO1C2
	Core-II – Cell and Molecular Biology 
	5
	6
	25
	75
	100

	
	7MZO1C3
	Core-III – Biochemistry
	5
	6
	25
	75
	100

	
	7MZO1P1
	Core-IV–Lab I–Animal Diversity, Cell and Molecular Biology and Biochemistry
	5
	6
	40
	60
	100

	
	7MZO1E1/ 7MZO1E2/ 7MZO1E3
	Elective-I - A) Biostatistics       (or)
B) Animal Feeds and Feed Management (or) C) Animal Behaviour
	4
	6
	25
	75
	100

	Total
	24
	30
	--
	--
	500

	II
	7MZO2C1
	Core-V– Animal Physiology 
	5
	6
	25
	75
	100

	
	7MZO2C2
	Core-VI– Genetics 
	5
	6
	25
	75
	100

	
	7MZO2C3
	Core-VII–Immunology and Microbiology
	5
	6
	25
	75
	100

	
	7MZO2P1
	Core-VIII–Lab II–Animal Physiology, Genetics, Immunology and Microbiology 
	5
	6
	40
	60
	100

	
	7MZO2E1/ 7MZO2E2/ 7MZO2E3
	Elective-II- A) Sericulture  (or) 
B)Wildlife Conservation and Management  (or) C) Medical Lab Technology
	4
	6
	25
	75
	100

	Total
	24
	30
	--
	--
	500

	III
	7MZO3C1
	Core -IX– Developmental Biology 
	5
	5
	25
	75
	100

	
	7MZO3C2
	Core -X– Ecology
	5
	5
	25
	75
	100

	
	7MZO3C3
	Core -XI– Evolution
	5
	5
	25
	75
	100

	
	7MZO3P1
	Core -XII– Lab III Developmental Biology, Ecology and Evolution
	5
	6
	40
	60
	100

	
	7MZO3E1/ 7MZO3E2
	Elective-III-
A)Biophysics and Instrumentation   (or)  B) Animal Cell Culture Technology  
	4
	5
	25
	75
	100

	
	7MZO3E3/ 7MZO3E4
	Elective-IV-A)Genomics and Proteomics
(or)  B)Transgenic Technology  
	4
	4
	25
	75
	100

	Total
	28
	30
	--
	--
	600

	IV
	7MZO4C1
	Core-XIII – Animal Biotechnology
	5
	6
	25
	75
	100

	
	7MZO4PR
	Core -XIV – Project and viva-voce
	5
	18
	25
	75
	100

	
	7MZO4E1/ 7MZO4E2/ 7MZO4E3
	Elective – V-
A) Fishery Biology and Aquaculture   (or) B) Principles of Parasitology  (or)  C) Vermiculture
	4
	6
	25
	75
	100

	                                                      Total
	14
	30
	--
	--
	300

	                                         Grand Total
	90
	120
	--
	--
	1900


♣♣♣♣♣♣♣♣♣♣

M.Sc. ZOOLOGY

I YEAR – I SEMESTER
COURSE CODE: 7MZO1C1
CORE COURSE-I–ANIMAL DIVERSITY
Unit I

Classification and Phylogeny of Animal- Linnaeus - classification – types, Nomenclature and  theories of taxonomy, species, major divisions and  sub - divisions of the animal kingdom. Protozoa and Porifera- General characteristics, classification upto class level and Phylogeny.
Unit II 

Coelenterata, Ctenophora, Radiolaria, Platyhelminthes, Aschelminthes and Annelid- General characteristics, classification upto class level and  Phylogeny polymorphism in Coelenterates, parasitic adaptations of Helminthes and adaptive radiation in annelids.  

Unit III 

 Arthropoda, Mollusca and Echinodermata- General characteristics, classification upto class level and Phylogeny, adaptive radiations in Arthropoda and Mollusca, Harmful and beneficial insects, Cephalopod as an advanced Mollusca, Water vascular system in Echinodermata.

Unit IV  

Prochordates and Vertebrates- Organization of Prochordates, phylogenetic considerations of Hemichordata- General characteristics, classification up to classes of Vertebrates-
Pisces- General characters and classification up to orders, Fins and their locomotory functions. Migration of fishes, Economic importance of fishes.
Unit V
Amphibians and Reptiles- General characters, classification, origin of Amphibia and Mesozoic reptiles. Birds- phylogeny, flight adaptations and migration of birds. 

Mammals-prototheria,metatheria and eutheria
Books for Reference:
1. David Eisenhour, Allan Larson, Susan Keen, Larry Robers, Cleveland Hickman Jr., 2009. Animal Diversity, McGraw Hill International, Boston.

2. Barnes R. D., 2008.  Invertebrate Zoology, Cengage Learning (Thompson), USA.

3. Jordan E.L. and P.S.Verma., 2005. Invertebrate Zoology, S.Chand & co. India.

4. Anderson D.T., 2002.  Invertebrate Zoology, Oxford University Press, USA. 

5. Sandhu G.S., 2005. Objective Invertebrate Zoology, Campus Books International.

6. Ekambaranatha Ayyar. M.., 1973. A Manual of Zoology. part I. Invertebrata, S.Viswanathan Pvt. Ltd.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MZO1C2

CORE COURSE-II–CELL AND MOLECULAR BIOLOGY

Unit I

Cell Biology- Prokaryotic and Eukaryotic cells, Cell theory, Microscopy- Compound and Electron microscope, Physico- chemical properties of protoplasm- Ultrastructure and functions of cell membrane, nucleus. 
Unit II

Ultrastructure and functions of Golgi bodies, Endoplasmic reticulum, Mmitochondria,

Lysosome and Rribosomes. Cell division – Amitosis, Mitosis and Meiosis - cell cycle- .Nucleo- cytoplasmic interaction and Nuclear transplantations.
Unit III

DNA Replication- Mechanism,  enzymology of replication, synthesis of leading and lagging strands, difference between prokaryotic and eukaryotic replication. Genetic code-.Characters and genetic code dictionary
Unit IV
RNA synthesis and processing: Transcription and its regulation in prokaryotes and eukaryotes, post transcriptional modifications & splicing. Translation and its regulation in prokaryotes and eukaryotes, post translational modifications- Regulations of gene expression- Concept of operon: lac and trp operons, positive and negative control, repressor & inducer.
Unit V
Cell signaling- Hormones and their receptors, cell surface receptor, signaling through G-protein coupled receptors, signal transduction pathways, second messengers, regulation of signaling pathways. Oncogenes and receptor functions.  Cellular communication- general principles of cell communication, cell adhesion and roles of different adhesion molecules, gap junctions, extracellular matrix, integrins, neurotransmission and its regulation.

Books for Reference:
1. Hunter L. E., 2009. The Process of life - An Introduction to Molecular Biology, The  

MIT press, USA.

2.
Weaver R.F., 2008. Molecular biology, McGraw Hill higher education, USA.

3.
Beaker W, L. Kleinsmith, J. Hardin, and G. Bertoni., 2008. The world of the cell,  

      Pearson Education, London.

4.
Alberts B., A. Johnson, J. Lewis, M. Raff, K. Roberts, and P.Walter., 2007. Molecular  

      biology of the cell, Garland publishing Inc, New York.

5.
Alberts B., A.Johnson, J. Lewis,M. Raff, K. Roberts and P Walter., 2002. Molecular  

      Biology of the Cell,4th edition, Garland Publishing(Taylor & Francis Group),New 
      York

6.
Lewin B., 2004. Genes V111, Pearson Prentice Hal

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MZO1C3
CORE COURSE-III–BIOCHEMISTRY
Unit I

Carbohydrates- Classification, properties and biological importance of glucose, maltose and Glycogen. 

Carbohydrate metabolism- Glycolysis, formation of acetyl CoA, TCA cycle, HMP shunt, glycogenesis, glycogenolysis, gluconeogenesis and oxidative phosphoralation.  
Unit II

Protein- Classification,  structure and properties of amino acids, amino acid metabolism, methods for the isolation and characterization of protein, organization of protein.

Protein metabolism- Transamination, deamination, urea cycle
Unit III

Lipid- Classification, structure and properties of fatty acids.Biosynthesis of glycerol. Beta oxidation of saturated and unsaturated fatty acids, ketogenesis and its regulations.
 
Nucleic acids- Structure of bases – nucleosides, nucleotides and polynucleotides, structure and forms of DNA and RNA. and functions of nucleic acids.
Unit IV

Enzymes- Types, classification and properties of enzymes, enzyme kinetics, enzyme inhibition, enzyme catalysis, enzymes & coenzymes, enzyme regulation
Vitamins- types,Structure,biochemical properties and functions. 
Unit V

Hormones- Classification, Synthesis of amino acid derived hormones, inactive and degradation of hormones, cell regulation and hormone secretions. Biosynthesis of steroid hormones
Books for Reference: 
1. Murray R.K., D.K. Granner and V.M Rodwell., 2006. Harpers Illustrated Biochemistry, 28th edition, The McGraw-Hill companies, Inc.

2. Thomas M. Devlin., 2006. Textbook of Biochemistry with Clinical Correlations, 6th edition, John Wiley & Sons Inc., Publications.

3. Lehninger., 2006. Principles of Biochemistry, 4th edition, D.L. Nelson and M.M. Cox, Macmillan worth Publishers.

4. Donald Voet and Judith G. Voet., 2004. Biochemistry, 3rd edition, John Wiley and Sons, USA.

5. Jeremy M.Berg, John L. Tymoczke and Lubert Stryer., 2007. Biochemistry, 5th edition, W.H. Freeman and Company, USA.

6. Trevor Palmer., 2004. Enzymes- Biochemistry, Biotechnology and Clinical Chemistry, by Affiliated Fast – West Press Pvt. Ltd, India.
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MZO1P1

CORE COURSE-IV–LAB I–ANIMAL DIVERSITY, CELL AND MOLECULAR BIOLOGY AND BIOCHEMISTRY 
Unit I
Animal Diversity- Mounting –Earthworm - body setae and penial setae Cockcroach – Mouth parts, Prawn – Appendages and Shark - Placoid scales . 

Unit II

Dissections- Earthworm – nervous system Cockroach- Digestive & nervous systems. Understanding the anatomy of frog using an appropriate software package (CarolinaTM BiolabR – Frog).

Unit III

Biochemistry-Quantitative estimation of glucose and protein. Separation of amino acid by paper chromatography, Separation of protein by electrophoresis – SDS and Native PAGE (Demonstration only)
Unit IV

Cell and Molecular Biology- Onion root tip-squash preparation and study of mitosis, grasshopper testis – Squash preparation and study of meiosis, chironomous larva – Squash preparation of gaint chromosome and buccal mucosal epithelium – smear preparation to detect Barr body.
Unit V

Isolation of genomic DNA, RNA from Animal tissues and bacteria, Estimation of DNA and RNA, Elution of DNA from Gel, Extraction and purification of Plasmid DNA and Different types of PCR (Demonstration only).

Books for Reference: 
1. Ayyar E & Ananthakrishnan., 1982. A Manual of Zoology Vol. 1 Part I and Part II, 5th edition,  S. Viswanathan Printers.

2. Newman H.H., 1991. Phylum Chordata, 2nd edition, Satish Book Enterprise.   

3. Jordan, E.L. and P.S.Verma., 2005. Invertebrate Zoology, S.Chand & co. India.

4. Palanivelu P., 2001. Analytical Biochemistry and separation techniques – A laboratory manual for B.Sc & M.Sc students, 2nd edition, Kalaimani printers, Madurai.

5. Joe Sambrook, and David W. Rusell., 2001. Molecular Cloning: A Laboratory Manual, Cold spring harbour laboratory press, U.S.A.

6. Lundblad, R. L., 2009. Practical Handbook of Biochemistry and Molecular Biology,  CRC publications. 

♣♣♣♣♣♣♣♣♣♣
I YEAR – I SEMESTER

COURSE CODE: 7MZO1E1

ELECTIVE COURSE-I (A)–BIOSTATISTICS

Unit I
Introduction to biostatistics: Collection of dada – classification, tabulation, presentation of dada – graphical (time series, frequency distribution) and diagrammatic (Line and bar diagram, histograms, pie-chart, pictograms, cartograms, frequency polygons, one-way scatter plots and two-way scatter plots).

Unit II

Measures of central tendency: Mean – types, median and mode- Measures of dispersion – Range, mean deviation, quartile deviation, Standard deviation and variance. Coefficient of variance and standard error.

Unit III

Distribution of data- Binomial, Poisson and normal distribution. Analysis of variance – one way, two way.

Unit IV

Test of hypothesis - Introduction to p values – P value, Statistical significance and hypothesis testing – Chi – square test, student t test and z test.  Multiple comparisons, Probability, addition and multiplication theorems
Unit V

Correlation: Simple correlation, correlation coefficient. Regression – simple linear regression. Basic idea of significance test and level of significance

Books for Reference:
1. Jeffrey A. Witmer Myra L.,2002.,Statistics for the Life Sciences, Samuels Prentice Hall.

2. Marcello Pagano Kimberlee Gauvreau ., 2000. Principles of Biostatistics, 2nd edition, Brooks Cole.

3. Stanton A. Glantz., 2001. Primer of Biostatistics, McGraw - Hill.

4. Bernard Rosner ., 1999.  Fundamentals of Biostatistics, Duxbury Press.

5. Beth Dawson Robert G. Trapp Beth Dawson Robert Trapp., 2004. Basic & Clinical Biostatistics (LANGE Basic Science), McGraw-Hill.

6. Harvey Motulsky., 1995, Intuitive Biostatistics, Oxford University Press

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MZO1E2

ELECTIVE COURSE-I (B)–ANIMAL FEEDS AND FEED MANAGEMENT

Unit I

History and Importance of Nutrient- History of animal nutrition – Importance of nutrients Composition and classification of food stuffs – roughages – concentrates. Vegetable protein sources – Animal protein sources energy sources and other miscellaneous.   

Unit II

Nutritional terms and compositions- Proximate composition, importance of proximate analysis, chemical composition, water and moisture content of feeds, total carbohydrate, crude fiber, nitrogen free extract, crude protein, total ash and AIA, AOAC, amino acids found in natural protein, essential fatty acids (EFAs), omega-3 and 6 fatty acids.

Unit III

Animal digestion and nutrient- Digestive process in different species, carbohydrate digestion and absorption, protein digestion and absorption, lipid digestion and absorption, inorganic elements and their metabolism. The vitamins, feed additives and role and requirement of water. 

Unit IV

Common feeds, usage and quality control- common feeds of animals and feeding, feed evaluation for energy, conservation of fodders – silage and hay making, feed and ingredient storage harmful natural constituents present in live stock. Quality control of feed stuffs.

Unit V

Feed Technology- Type of feed production, AAFCO definition, complete feed, concentrate, supplement, premix, feed production based on different species. Feed industry in India and other countries. Problems and management in feed production.  

Books for Reference:
1. Reddy DV.,2003.Principles of Animal Nutrition and feed Technology,Oxford& IBH 

2. Banerjee GC., 1998. Feeds and Principles of animal Nutrition, Oxford & IBH,

3. Longman McDonald P, Edwards RA & Greenhakgh JFD, 1995. Animal Nutrition, Harlow, UK. 

4. Frank R. Spellman and Nancy E. Whiting., 2007. Environmental Management of Concentrated Animal Feeding Operations (CAFOs), CRC Press  

5. Boushy A.R.Y. and van der Poel, A.F.B., 2007. Handbook of Poultry Feed from Waste: Processing and Use, Kluwer Academic Publishers. 
6. Michael L. Westendorf., 2000. Food Waste to Animal Feed, Wiley-Blackwell  
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 7MZO1E3

ELECTIVE COURSE-I (C)–ANIMAL BEHAVIOUR

Unit I

Introduction to Animal behaviour- Importance of animal behaviour studies – patterns of behaviour – daily and seasonal cycles of behaviour – physiological basis of behaviour. Environmental modification of behaviour – developmental changes in behavior – Genetic differences in behavior – behavioral disorders.

Unit II



Migratory animals: Importance of bird migration – behaviour – special reference to birds pollinations – migratory fishes and crustaceans – importance of migration.

Unit III



Group formation- Social relationship, process of socialization, locality and behaviour – practical application – behavioral characters for management practices.

Unit IV



Physical environment and behaviour- Analysis of behaviour in relation to location – Analysis of behaviour in relation to climatic environment – Analysis of social behaviour.

Unit V


Applications- Application of Animal behaviour, Approaches and methods in study of behaviour – molecular applications – proximate and ultimate causation; altruism and evolution– group selection, kin selection, reciprocal altruism; neural basis of learning, memory, cognition, sleep and arousal; biological clocks.

Books for Reference:

1. Magnus Enquist , Stefano Ghirlanda., 2005. Neural Networks and Animal Behaviour, Princeton University Press. 

2. John Alcock., 2005. Animal Behaviour: An Evalutionary approach, Sinauer Associates.
3. Vaars, V.S.Roderick,V.lund and W.Lockeretz., 2004. Animal health and welfare in organic agriculture, Cubi Publishing. 

4. Donald M. Broom, Andrew Ferguson Fraser., 2007. Domestic animal behaviour and welfare, CABI. 
5. Aubrey manning and Marian stamp Dawkins., 1998. An introduction to animal behaviour, Cambridge University Press.
6. Bernard E. Rollin., 2003. Farm Animal Welfare: Social, Bioethical, and Research Issues, Wiley-Blackwell.
♣♣♣♣♣♣♣♣♣♣
I YEAR – II SEMESTER

COURSE CODE: 7MZO2C1

CORE COURSE-V–ANIMAL PHYSIOLOGY 

Unit I 

            Digestive system -Food and feeding, Digestion, absorption, gastrointestinal hormones – control of digestion.
Respiratory system- Comparison of respiration in different animals,  transport of gases, exchange of gases and internal respiration. 

Unit II  

Blood: Plasma, formed elements and haemopoiesis. Blood clotting, blood volume  and its regulation, blood groups, haemostasis. Cardiovascular System: Comparative anatomy of heart structure and types.  ECG – its principle and significance, heartbeat and cardiac cycle, blood pressure.  

Excretory system- Kidney, structure and function of nephron, urine formation, urine concentration- waste elimination, regulation of water balance, electrolyte balance, acid-base balance. 

Unit III 

Muscle contraction- General structure and types of muscles. Ultra structure of skeletal muscle.  Mechanism of muscle contraction. Chemical changes during muscle contraction.

Nervous system- Types structure of brain and spinal cord Neurons – transmissiom of nerve impulse. Structure of synapse, mechanism of synaptic transmission – electrical and chemical transmissions.

Unit IV

Sense organs- Vision, hearing and tactile response. Homeostatic Mechanisms-  Thermoregulation in poikilotherms and homeotherms – Tolerance to high temperature, cold and freezing – Physiology of hibernation and aestivation. Osmo-ionic regulation: Response to hyperosmotic and hypo-osmotic media with reference to crustaceans and fish.  Adaptation to pressure: High altitude – buoyancy.

Unit V

Endocrinology and reproduction- Endocrine glands, basic mechanism of hormone action, hormones and diseases; reproductive processes, neuroendocrine regulation. Animal behaviour- Biological clock – endogenous rhythm – circadian rhythm – circannual and lunar periodicity. 
Books for Reference:
1. Gordon A. Wyse, Margaret Anderson., 2008. Animal Physiology, 2nd edition, Richard W. Hill.

2. Jeremy M. Berg , John L. Tymoczko,  Lubert Stryer., 2006. Biochemistry, 5th edition, W. H. Freeman.

3. Neville G. Gregory., 2005. Physiology and Behavior of Animal Suffering (UFAW Animal Welfare), 1st edition, Wiley – Blackwell.  

4. Lieberman M.A., 2008. Marks’ Basic Medical Biochemistry: A Clinical Approach 3rdedition, North American Edition.
5. Robert K. Murry., 2006. Hapers illustrated Bio chemistry, 27th edition, McGraw-Hill. 

6. Vasudevan and Sreekumar., 2005. Text book of biochemistry for medical students, 6th edition, Jaypee brothers medical publishers.

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MZO2C2

CORE COURSE-VI–GENETICS

Unit I

Classical Genetics I
Definition and scope. Mendelian principles and contribution, simple mendelian traits in man. Polygenic inheritance, multiple alleles, sex determination, sex linked inheritance and pedigree analysis 
Unit II
Classical Genetics II 
Linkage and crossing over- Chromosomes – structure and types. Mutation – types and practical applications.  Sex chromosomes, sex determination, heterochromatization, barr bodies and chromosomal abnormalities 
Unit III

Chromosomal mapping: Gene mapping methods, linkage maps, tetrad analysis, mapping with molecular markers. QTL mapping.

Unit IV

Molecular genetics: Concept of gene – gene expression control in eukaryotes, prokaryotes and phages. Genetic regulation of development and differentiation – sequential expression of genes with reference to Drosophila 

Unit V

Genetic concepts- Twin study, Population genetics – Hardy-Weinberg law, gene pool, gene frequency, genotypic frequency, factors affecting Hardy-Weinberg equilibrium; Eugenics, Euthenics and Euphenics.

Books for Reference:
1. Crew F. A., 2006. Animal Genetics – The Science of Animal Breeding,  Lightning Source Inc. 

2. Joe Bearden H., John W. Fuquay, and Scott T. Willard., 2003. Applied Animal Reproduction, 6th edition , Prentice Hall. 
3. Richard M.Bourdon,1999.Understanding Animal Breeding,2nd Edition,Prentice Hall 

4. Terence A. Brown., 1998. Genetics: a molecular approach, Thrones Publishers.
5. Benjamin Pierce,2007.Genetics a conceptual approach,W.H. Freeman&Company, USA
6. Hartwell L., 2004. Genetics from genes to genomes, McGraw-hill, USA.

7. Gahalain S. S., 2004. Fundamentals of Genetics, Anmol Publications Pvt., India.

8. Burton S. Guttman, Anthony Griffiths, David T. Suzuki., 2002. Genetics: A Beginner’s Guide, One world Publications Epz.

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MZO2C3

CORE COURSE-VII–IMMUNOLOGY AND MICROBIOLOGY

Unit I

Introduction: Types of immune cells, tissues and organs of immune system – Primary and secondary lymphoid organs – structure and function. Molecules of immune system – antibodies, complements, cytokines, interferons – types, sources and functions. Antigen- Classification, epitopes, antigen and antibody interaction.Innate and Acquired immunity- Innate, acquired- active and passive. Cell mediated and humor immunity, antibody dependent cell mediated cytotoxicity, natural killer cells.
Unit II

Immune response- Primary and secondary – mechanism of humoral and cell mediated immune responses – immunity to infections – immunoprophylaxis, vaccines and immunization schedule. Immunological disorders.  Disease & Immune response- Infectious diseases, hypersensitivity – Types I, II, III and IV; autoimmune disorder; immunodeficiency diseases

Unit III

Tumor and transplantation immunology– Major Histocompatibility Complex (MHC), immunotherapy for the treatment of cancer.Immuno techniques: Antibody generation, detection of molecules using ELISA, RIA, Western blot, immunoprecipitation, flow cytometry and immunofluorescence microscopy and hybridoma technology, 
Unit IV

 Microbial diversity- Viruses, bacteria, microalgae, fungi- size, shapes and pattern of arrangement. Ultra structure of bacteria, gram-positive and gram-negative bacteria; Types of culture media, growth curve, isolation, enumeration and identification of microbes by biochemical and molecular tools. 

Unit V

Pathogenic Fungi and Associated Diseases- Cutaneous infections, subcutaneous infections, systematic infections, opportunistic mycotic infections and mycotoxicose. Pathogenecity and diseases of Papoaviridae,Adenoviridae,Herpesviridae,Poxviridae, Paroviridae.   

Beneficial Microbes- Isolation, preservation and strain improvement of industrially important microorganisms. Microbes of milk and food – methods of detection, Pasteurization and food poisoning; food preservation.

Books for Reference:
1. Kuby,Kindt, Goldsby and Osborne., 2007. Immunology, W.H.Freeman and Company. 

2. Helen Chapel, Mansel Haeney, Siraj Misbah and Neil Snowden.., 2006. Essentials of Clinical Immunology, Blackwell Publishing.

3. Charles A. Janeway, Paul Travers, Mark Walport and Mark Sholmchik., 2005. Immunobiology, Garland Publishing.

4. David H. Evans and James B. Claiborne., 2005. The Physiology of Fishes, Third Edition    (Marine Biology), Taylor & Francis Group. 
5.  James G. Fox, Lynn C. Anderson, Franklin M. Loew, and Fred W. Quimby., 2002.                               Laboratory Animal Medicine, 2nd edition (American College of Laboratory Animal Medicine), Animal Medicine Series. 
6.  Quinn P.J., B.K.Markey, M.F. Carter, W.J Donnelly and F.C.Leonard., 2002. Veterinary   Microbiology and Microbial diseases, Blackwell Science, Oxford, UK. 
♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MZO2P1

CORE COURSE-VIII–LAB II–ANIMAL PHYSIOLOGY, GENETICS, IMMUNOLOGY AND MICROBIOLOGY 
Unit I

Animal Physiology- Preparation of solutions – Molarity, Normality, Percentage – Buffer preparation – Determination of pH. Estimation of salivary amylase activity, ammonia, urea, salt loss and salt gain in fish

Unit II

Molecular Genetics- Drosophila culture – Identifications of sex & mutants, Multiple alleles, coin tossing experiments to prove Mendelian laws

Unit III

Immunology- ABO blood group identification, Study of lymphoid organs, Haemagglutination assay 

Unit IV

Study of antibody titre values, Immunodiffusion – Single / Double and Immunoelectrophoresis.

Unit V

Isolation of microorganisms from soil and water, culture media preparation – inoculation of microbes – Enumeration of microbes – gram staining.

Books for Reference:
1. Sam brook J, Fritsh., E.F.Maniatis.T., 1989. Molecular cloning volumes-3, Cold Spring Harbour Laboratory. 

2. Miller H.J., 1992. A short course in bacterial genetics – A laboratory manual and handbook for E.coli and related bacteria, Cold Spring Harbour Laboratory Press.

3. Mehra N.K and Gupta. S.K., 1993. A Handbook of Practical and Clinical Immunology, 2nd edition, CBS Publishers, New Delhi.

4. Talwar G.P and Gupta. S.K., 1992. A Handbook of Practical and Clinical Immunology, 2nd edition, CBS Publishers, New Delhi.

5. John P. Harley., 2007. Microbiology Lab Manual, McGraw – Hill/ Higher Education.

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MZO2E1

ELECTIVE COURSE-II (A)–SERICULTURE
Unit I

General

History of sericulture in India, promoting organizations (CSB, NSSP, SSTC, CSTRI, NSP) future scope; Mulberry silkworm (Bombyx mori): Taxonomy, Morphological sex differences in larva and adult, silk gland; Non –Mulberry silkworm:  Tasar, Muga & Eri – brief accounts only.

Unit II

Moriculture

Cultivation: varieties, land preparation, planting system, propagation, irrigation, manuring, pruning, harvesting and storing; Diseases:  Fungal, Bacterial and Viral; Pests: Leaf eating pests.

Unit III


Methods of industrial egg production; Rearing: House appliances, Operation-disinfection, feeding, cleaning, moulting, maintenance of temperature and humidity.

Unit IV

Diseases:  Protozoan, bacterial, fungal & viral;Pests:  Uzifly, beetles, mites, ants, nematodes, lizards, birds, squirrels & rats.

Unit V

Physical characters of marketable cocoons, defective cocoons, the markets, transport. Stifling, cooking, reeling – operations & appliances

Text Books:
1. Ullal, SR., & Narasimhanna, Dr,M.N. "Handbook of practical Sericulture", published by the central  silk board, 39, M.G. Road, Bangalore-560 001.

2. Ganga, G., & Sulochana chetty, J. "An Introduction to Sericulture", Oxford & IBH Publishing Co. Pvt., Ltd., 66, Janpath, New Delhi-110 001.
♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER
COURSE CODE: 7MZO2E2

ELECTIVE COURSE-II (B)–WILDLIFE CONSERVATION AND MANAGEMENT

Unit I



Biodiversity- Introduction – Definition: generic, species and ecosystem diversity. Bio-geographical classification of India. Values of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option values, Biodiversity at global, National and local levels India as a mega-diversity zone. 

Unit II



Hot-spots of biodiversity- Threats to biodiversity: habitat loss, poaching of wildlife, man​ wildlife conflicts. Endangered and endemic species of India .Conservation of biodiversity: In-situ and Ex-situ.

Unit III


Zoo animals-  Principles and concepts – Ecology of wild life sanctuaries and National parks– wild life legislation in India – Status of forest in India – Biological and ecological basis of management of wild life. 

Unit IV



Organization managements and rules- Voluntary organization on wild life – Rules and regulations of zoo authority of India – Wild life protection act – Zoological classification of wild animals – Funding agencies for wild life research and preparation of project. Conservation of wild animals Maps – Survey and plans of management systems. Principles, protective measures – development and conservation of water supply.

Unit V


Population analysis- Population manipulation – Habit analysis and design – The resources and its management – distribution of important Indian animals – Zoo animals and birds – Breeding characteristics, movements, population density, mortality, nesting losses caused by predators, prey- predator relationship – human interference – refuge rehabilitation.

Books for Reference:
1. Gero Benckiser and Sylvia Schnell., 2006. Biodiversity In Agricultural Production Systems, CRC Taylor & Francis.  
2. Gary A. Wobeser., 2005. Essentials of Disease in Wild Animals, Ames, Iowa: Blackwell Pub.   
3. Jadhav NV, Baig MI & Devangare AA., 2004. Hand book of wild animals and Live management  

4. Ken Norris and Deborah J. Pain., 2002.Conserving Bird Biodiversity: General Principles and their Application Cambridge University Press.
5. Hosetti B.B, M. Venkateshwarlu., 2001. Trends in Wildlife Biodiversity Conservation and Management, Daya Books.


♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER

COURSE CODE: 7MZO2E3
ELECTIVE COURSE-II (C)–MEDICAL LAB TECHNOLOGY

Unit I 
Clinical Biochemistry- General concepts, carbohydrates, lipids and dyslipoproteinemia, cardiac injury and function, specific proteins, clinical enzymology, liver function, diagnosis of gastrointestinal and pancreatic disorders, evolution of endocrine function, Urine and other body fluids, urine examination, cerebrospinal, synovial and seral body fluid .   

Unit II

Haematology- Basic examination of blood and bone marrow, Haemopoiesis, Erythrocytic disorders, Leukocytic disorders,  immunohematology, transfusion medicine, haemophereisis, coagulation and fibrinolysis, Blood platelets and Von Willebrand disease, thrombotic risk, Antithrombotic therapy.

Unit III

Immunology and immunopathology- Overview of the immune system and immunologic disorders – immunoassays and immunochemistry – laboratory evaluation of cellular immune system, immunoglobin and hurmoral immunity, cytokines and adhesion molecules, Human Leukocyte Antigens, histocompatibility, immunodeficiency disorders, organ-specific autoimmune disease-allergic diseases . 

Unit IV
 
Medical microbiology: Viral infection – Chlamydia, rickettsial and mycoplasmal infection. Clinical bacteria, Anti-microbial agent, Spirochete infection, mycobacteria, Mycotic disease, Medical parasites; Molecular pathology of infectious disease, diagnosis of infectious disease   

Unit V

Molecular pathology- Introduction, Molecular diagnostics- Basic principles and techniques, Hybridization array technologies, applications, cytogenetics in modern pathology, molecular diagnostic laboratory, haemopoietic neoplasms, genetic diseases. Diagnosis and management of cancer using serologic tumor markers, oncoproteins early tumor detection. Fine Needle Aspiration Cytology (FNAC).  

Books for Reference:
1. Ramnik Sood., 2005. Text Book of Medical Lab Technology, Jaypee Brothers Publishers.
2. Naigaonkar A.V., 2008. Manual for Medical Laboratory Technology, Pragati Books Pvt. Ltd.
3. Lehninger., 2006. Principles of Biochemistry, 4th edition, D.L. Nelson and M.M. Cox, Macmillan worth Publishers.

4. Chaurasia B.D, 2008.  Human Anatomy: Regional & Applied (Dissection & Clinical), Volume – 1, Upper Limb & Thorax With CD, CBS Publishers & Distributors.

5. Ananthanarayan And Paniker., 2006. Text Book of Microbiology, Orient Blackswan.
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MZO3C1

CORE COURSE-IX–DEVELOPMENTAL BIOLOGY

Unit I

Gametogenesis - Spermatogenesis and oogenesis – Sperm structure and physiology, classification of eggs – Polarity and symmetry – Maturation of egg– egg envelops, fertilization . Egg recognition, activation of egg, gamete fusion and prevention of polyspermy. Cleavage – Types, Factors affecting cleavage.  Blastulation – Types of blastula. 

Unit II

Gastrulation in animals- Gastrulation in fish, chick and mammals, morphogenetic movements, the cellular basis of morphogenesis, cell motility and differential cell affinity. Chemo differentiation. Presumptive organ forming areas in frog and chick – Fate maps.
Unit III

Organogenesis - Cell aggregation and differentiation in amphibia and chick; organogenesis – development of eye, ear, kidney and heart in chick.

Unit IV 

Experimental Embryology-Regeneration in vertebrates, Insect and Amphibian  metamorphosis- Mechanism and hormonal control, organizer concept – types and  mechanism. 
Unit V 

Modern Embryology – Test tube baby , artificial insemination , cryopreservation, induced breeding.  Foetal membranes in chick, placentation in mammals.

Books for Reference:
1. Gilbert S. F., and K. Knisely., 2009. Developmental Biology, Sinauer Associates Inc.

2. Minelli A,. 2009. Forms of Becoming: The Evolutionary Biology of Development, Princeton University Press.
3. Hodge R., 2009. Developmental Biology (Genetics and Evolution). Facts on File. 

4. Slack J. M. W., 2005. Essential Developmental Biology, Wiley-Blackwell. 
5. Hake S and F. Wilt., 2003. Principles of Developmental Biology, W.W. Norton & Co.
6. Wolpert L., R. Beddington, T. Jessell, P. Lawrence, E. Mayerowitz, and J. Smith., 2002. Principles of development, Oxford University Press, UK. 

♣♣♣♣♣♣♣♣♣♣
II YEAR – III SEMESTER

COURSE CODE: 7MZO3C2

CORE COURSE-X–ECOLOGY

Unit I 

Abiotic factors – light, temperature (Biological effects). Biotic factors -Population and community- The population concept – Natality, mortality, growth rate, population density & age distribution. Community structure and characters. Ecological succession. Animal associations. 
Unit II

Ecosystem- Concept, structure  of ecosystem. Dynamics of ecosystem food chain, food web, trophic levels, energyflow, productivity in ecosystem. Ecological pyramids – types. 
Unit III


Bio-geochemical cycle: Definition, General concept of complete and incomplete bio-geochemical cycles- Carbon, Nitrogen, Phosphorous and Sulphur. Cycling of non-essential elements and organic nutrients.

Unit IV


Habitat ecology and Resource ecology: Biotic features of freshwater , marine, estuarine, terrestrial, habitats. Biological features of Coral Reefs, Seaweeds, Seagrasses and Mangroves. Natural resources and their conservation.

Unit V


Environmental Pollution and Management: Types of environmental pollution (Air, Water, Soil, Noise). Effect of climate change - global warming and its effect on organisms – Environmental awareness. Role of microbes in bioremediation. Organizations involved in environmental protection – Principles of conservation: Application of ecological principles – germplasm conservation. Environmental laws. Biotechnological applications in environmental studies.

Books for Reference :
1. Odum EP., 2008. Fundamentals of Ecology, Cengage Learning (Thompson), USA.
2. Smith T. M., and R. L. Smith., 2008. Elements of Ecology, 7th edition, Benjamin Cummings.
3. Krebs C. J., 2008. Ecology: The Experimental Analysis of Distribution and Abundance 6th edition, Benjamin Cummings.
4. Clark R.S., 2001. Marine Pollution, Clanderson Press Oxford, New York.
5. Henry M., and H. Stevens., 2009. A Primer of Ecology, Springer Dordrecht herdelberg London, New York. 
♣♣♣♣♣♣♣♣♣♣
II YEAR – III SEMESTER

COURSE CODE: 7MZO3C3

CORE COURSE-XI–EVOLUTION

Unit I

Molecular and biological evolution - Origin of matter, molecules and life. Theories of origin of life. Lamarckism, Neo Lamarckism, Darwinism, Neo Darwinism, mutation theory of DeVries and modern synthetic theory.
Unit II 

The universal tree of life- From single celled organisms to kingdoms.  Evidences for organic evolution – morphological and anatomical, embryological, physiological and biochemical and palaeontological.

Unit III 

Principles and processes of evolution- Genetic variation in individual and in population. Sources of variability, natural selection and isolating mechanism.

Unit IV

Nature and origin of species- Species, species concept,  origin of species, mass extinctions and adaptive radiation.Mimicry and colouration, co-evolution.

Unit V 

Human origin and evolution- Culture and social evolution. Fossil records,  dating methods, significance, Geological time scale, drift molecular clock.

Books for Reference:
1. Brian K. Hall., 2010. Evolution: Principles and Processes, Jones & Bartlett Learning.

2. Monroe W. Strickberger., 2000. Evolution, Jones & Bartlett Learning.

3. Futuyma D. J., 2006. Evolutionary biology, Palgrave publishers, USA.

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MZO3P1

CORE COURSE-XII–LAB III–DEVELOPMENTAL BIOLOGY, ECOLOGY AND EVOLUTION

Unit I

Developmental Biology- Egg, cleavage, blastula and yolk plug stages in frog. Egg, 24 hrs, 36 hrs, 48 hrs, 72 hrs and 96 hrs developmental stages in chick.

Unit II

Temporary mounting of chick blastoderm, observation of sperm motility, induced breeding experiment. 

Unit III

Effect of iodine and thyroxin in Amphibian metamorphosis, placental types, foetal membranes.

Unit IV

Ecology - Estimation of salinity, dissolved oxygen, carbondioxide, mounting of plankton(fresh water/ marine) and animal associations.

Unit V

Evolution – Animals of evolutionary importance, fossils, analogous and homologous organs, Mimicry, Colouration.

Books for Reference:
1. Gilbert S. F., and K. Knisely., 2009. Developmental Biology, Sinauer Associates Inc.
2. Hodge R., 2009. Developmental Biology (Genetics and Evolution). Facts on File. 

3. Slack J. M. W., 2005. Essential Developmental Biology, Wiley-Blackwell. 
4. Odum EP., 2008. Fundamentals of Ecology, Cengage Learning (Thompson), USA.
5. Krebs C. J., 2008. Ecology: The Experimental Analysis of Distribution and Abundance 6th edition, Benjamin Cummings.
6. Brian K. Hall., 2010. Evolution: Principles and Processes, Jones & Bartlett Learning.

7. Futuyma D. J., 2006. Evolutionary biology, Palgrave publishers, USA.

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MZO3E1

ELECTIVE COURSE-III (A)–BIOPHYSICS AND INSTRUMENTATION 

Unit I
Basic concepts of Biophysics- Bonding: Strong (covalent, ionic, peptide and coordinate bonds) and Weak interactions (Hydrogen bonding and van der Waals force) in macromolecules. Structure and properties of water: Hydrophobic and hydrophilic interactions.

Unit II

Organization of proteins at different levels- primary, secondary, tertiary and quaternary structure of protein; forces stabilizing structure of protein; protein folding, Ramachandran plot; Structure – Function relationships; Structural polymorphisms of DNA and RNA.

Unit III

Radiation Biophysics or Radioisotope techniques- Stable and radio-isotopes. Measurement of radioactivity in biological samples: Gas ionization (GM counter), Scintillation counter, autoradiography and dosimeter. Radiation units; Safety aspects in handling radioactive isotope; Application of radioactive isotopes in biological studies.

Unit IV

Separation techniques- Centrifugation - Basic principles of sedimentation, types of centrifuges and rotors. Preparative ultracentrifugation – differrential and density gradient; Chromatography: General principles and definitions. Methods based on polarity – Partition chromatography, adsorption chromatography, gas liquid chromatography, and reverse phase liquid chromatography. Methods based on partition – Gel filtration and Affinity chromatography. HPLC and FPLC. Ionexchange chromatography. Electrophoresis – basic principles, PAGE – Native-PAGE, SDS-PAGE, Isoelectricfocussing and 2D imensional gels. Capillary electrophoresis. Principle and application of agarose gel electrophoresis, denaturing agarose gel electrophoresis, Pulse-field gel electrophoresis, Mobility shift electrophoresis.

Unit V

Basic principles of biophysical methods used for analysis of biopolymer structure, X-ray diffraction, fluorescence, ORD\CD, NMR, IR, MS and ESR spectroscopy. Use of analytical microscopy in elucidating the structure function relationship in prokaryotes: light, phase contrast, fluorescence microscopy, Transmission and Scanning electron microscopy and confocal microscope.

Books for Reference:
1. Charles R. cantor & Paul R. Schimmel., 2004. Biophysical Chemistry Part I, II and III, W.H. Freeman and Company, USA.
2. Donald Voet & Judith G. Voet., 2004. Biochemistry, John Wiley and Sons, USA.
3. Nelson D.L. & Cox, M.M., 2006. Lehninger's Biochemistry, W.H. Freeman and company, USA.
4. Richard F.venn., 2004. Principles and practice of bioanalysis, Taylor & Francis, London, New York.

5. David L. spector & Robert D., 2006. Goldman Basic methods in microscopy: Protocols and concepts from cells: A laboratory manual, Cold Spring Harbor Laboratory Press, New York.

6. Willard, Herrit, Dean and Settle., 1986. Instrumental Methods of Analysis, CBS Publishers and Distributors.

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MZO3E2

ELECTIVE COURSE-III (B)–ANIMAL CELL CULTURE TECHNOLOGY

Unit I  

Structure and Organization of animal cell; Equipments and materials for animal cell
culture technology; Primary and established cell line cultures; Introduction to the
balanced salt solutions and simple growth medium.

Unit II 

Brief discussion on the chemical, physical and metabolic functions of different
constituents of culture medium. Role of carbon dioxide. Role of serum and
supplements; Serum & protein free defined media and their application.

Unit III

Measurement of viability and cytotoxicity; Biology and characterization of the cultured cells, measuring parameters of growth; Basic techniques of mammalian cell culture in vitro; disaggregation of tissue and primary culture, maintenance of cell culture; cell separation.

Unit IV 

Cell synchronization; Cell cloning and micromanipulation; Cell transformation;
Application of animal cell culture; Scaling-up of animal cell culture. Stem cell cultures, embryonic stem cells and their applications; Cell culture based vaccines, Somatic cell genetics

Unit V 

Organ and histotypic cultures; Measurement of cell death; Apoptosis; Three dimensional culture and tissue engineering. Cell preservation, Cell cloning and fusion, Hybridoma technology, genetically engineered cells, Mass cell cultivation, Application of cultured animal cells

Books for Reference:
1. Leda dos Reis Castilho., 2008. Animal cell technology: from biopharmaceuticals to gene therapy, Routledge.
2. Carl A. Pinkert., 2002. Transgenic animal technology: a laboratory handbook, Gulf Professional Publishing.
3. Ian Freshney.R., 2010. Culture of Animal Cells: A Manual of Basic Technique and Specialized Applications, John Wiley and Sons
4. John R.W. Masters, Animal Cell Culture – Practical Approach, OXFORD.
5. Butler M., & M.Dawson, Cell Culture, Bios Scientific Publications
Ltd., Oxford.
6. Martin Clynes., Animal Cell Culture Techniques, Springer
7. Basega R, Cell Growth and Division: A Practical Approach, IRL Press. 
8. Jannie P. Mather and David Barnes., Animal cell culture method, Method in cell biology, volume – 57, Academic press limited, A division of Harcourt brace & company. 
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MZO3E3
ELECTIVE COURSE-IV (A)–GENOMICS AND PROTEOMICS

Unit I

Genome Organization- Overview of genome organization in bacteria, yeasts, & humans. Gene structure, roles of methylation and demethylation of DNA in CpG islands. Organelle genome – organization. Mapping Genomes: Genetic maps, physical maps, cytological maps. Human genome project, human genome sequence, genes in the human genome – coding and non-coding genes, human disease genes, other genome projects. 
Unit II

Genome Sequencing and Transcriptomes- Sequencing strategies, next generation sequencing, comparative genomics, Transcriptomes- DNA binding proteins, DNA – protein interaction in transcription initiation and its regulation – synthesis and processing of RNA – bacterial and eukaryotic, comparative transcriptomics, microarray, differential display. 
Unit III

Functional genomics- Functional Genomics of microbes, and animals – Global gene expression analysis – Microarray – comparative transcriptomics – Differential gene expression. Databases of expressed sequence tags. Data mining.
Unit IV

Introduction of proteomics- Definition, protein structure, separation and analysis of protein, protein structure prediction and modeling, characterization of protein complexes and aggregation, principles of PAGE, proteomic analysis by two-dimensional polyacrylamide gel electrophoresis, protein characterization by mass spectrometry, SELDI – TOF, Structural proteomics by NMR, comparative proteomics. 

Unit V

Applications of proteomics- Protein localization by cell imaging, protein microarrays,  protein expression profiling analysis, protein – protein interactions. Diagnostic proteomics, molecular recognition in the immune system, proteomic approaches for biomarker discovery in cancer and infectious diseases, pharmaco – toxicology, proteomics in biomedical research, development of databanks.

Books for Reference:
1. Primrose S.B., and R. M. Twyman., 2006. Principles of Gene Manipulation and Genomics, Blackwell Scientific Publications.

2. Julia Lodge, Pete Lund and Steve Minchin., 2007. Gene Cloning: Principles and Applications, Taylor and Francis Publishers.

3. Brown T.A, 2006. Gene Cloning and DNA Analysis. An Introduction, Blackwell Scientific Publications.

4. Lewin B, 2004. Genes V111, Pearson Prentice Hall.
5. Brown T.A, 2007. Genomes 3, Garland Science Publishing.

6. Maloy S.R., J. E. Cronan Jr., and D. Freifelder., 2006. Microbial Genetics, Jones and Bartlett Publishers, Sudbury, Massachuset
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 7MZO3E4
ELECTIVE COURSE-IV (B)–TRANSGENIC TECHNOLOGY

Unit I 

Introduction- Transgenic species – Artificial insemination, fertility and sterility. Reproductive physiology, semen characteristics and preservation. Sterility its causes and remedies. 

Unit II

Principle of genetics- Chemical nature of DNA and RNA and their models and functions. Recombinant DNA technology, transgenic animals, multiple ovulation and embryo-transfer. Cytogenetics, immunogenetics and biochemical polymorphic and their application in animal improvement. 

Unit III

Gene actions- Systems and strategies for improvement of livestock for milk, meat, wool production and drought and poultry for eggs and meat. Breeding of animals for disease resistance. Breeds of livestock, poultry and rabbits.

Unit IV

DNA technology- DNA cloning – Cattle, pigs, sheep are made to super ovulate, and their egg collection. Fertilization. 

Unit V 

Cell Technology-  History, definition, importance, application of cell technology in research and industry. Merits and demerits of cell technology.

Books for Reference:
1. Ralf Portner., 2007. Animal Cell Biotechnology: Methods and Protocols (Methods in Biotechnology), Humana Press.
2. Ian Freshney.R., 2010. Culture of Animal Cells: A Manual of Basic Technique and Specialized Applications, John Wiley and Sons. 

3. Primrose .S.B and R. M. Twyman., 2006. Principles of Gene Manipulation and Genomics, Blackwell Scientific Publications.

4. Julia Lodge, Pete Lund and Steve Minchin., 2007. Gene Cloning: Principles and Applications, Taylor and Francis Publishers.

5. Leda dos Reis Castilho., 2008. Animal cell technology: from biopharmaceuticals to gene therapy, Routledge.
6. Carl A. Pinkert., 2002. Transgenic animal technology: a laboratory handbook, Gulf Professional Publishi
♣♣♣♣♣♣♣♣♣♣

II YEAR – IV SEMESTER

COURSE CODE: 7MZO4C1

CORE COURSE-XIII–ANIMAL BIOTECHNOLOGY

Unit I

Introduction - Definition – macro molecules in cell, concepts of genetic engineering, scope of biotechnology, principle of recombinant DNA technology, application of genetic engineering.
Unit II

Overview of Gene cloning- Definition, classification of plasmids, isolation and purification of DNA, RNA and plasmids. Basics of cloning – restriction enzymes, ligation strategies, gene cloning vectors, bacteriophage vectors, vectors for yeast, fungi and algae. Expression vectors, selectable markers. 

Unit III

Gene cloning strategies and analysis- Definition, construction and screening of genomic and cDNA library, variants of PCR – molecular markers and their application of PCR. Screening of recombinant clones – nucleic acid hybridization, DNA sequencing, DNA fingerprinting.

Unit IV

Animal tissue culture- History, animal cell culture media, cell types, cell growth kinetics, primary culture and subculture. Development of cell lines, types of culture methods – organ, cell culture, stem cell culture, scale-up – monolayer and suspension, valuable cell culture products – Insulin, tissue plasminogen activator, blood factors.

Unit V

Embryo transfer & transgenic animal technology- Super ovulation, embryo transfer, mating, splitting,  targeted gene transfer – knock in and knock out technology, transgenic mice, goat, cattle – gene pharming & other applications. 

Books for Reference:
1. Ralf Portner., 2007. Animal Cell Biotechnology: Methods and Protocols (Methods in Biotechnology), Humana Press .
2. Nagabhushanam R, A. D. Diwan, Bernard J. Zahuranec, and R. Sarojini., 2004. Biotechnology of Aquatic Animals, SCIENCE PUB INC.
3. Renaville R and A. Burny., 2001. Biotechnology in Animal Husbandry (Focus on Biotechnology), Springer.

4. Ramadass P, 2008. Animal Biotechnology recent concepts and development, Publishers & MJP Publishers.

5. Srinivastava A.K., R.K Sing, M.P. Yadav., 2005. Animal Biotechnology, Oxford & IBH Publishing Co. CFA Bryce Pvt Ltd.

6. Ian Freshney.R, 2010. Culture of Animal Cells: A Manual of Basic Technique and Specialized Applications, John Wiley and Sons. 

♣♣♣♣♣♣♣♣♣♣

II YEAR – IV SEMESTER

COURSE CODE: 7MZO4E1

 ELECTIVE COURSE-V (A)–FISHERY BIOLOGY AND AQUACULTURE 

Unit I

Fishery Biology- General classification of fishes, economically important marine and freshwater fishes with regard to their fishery potential. Indigenous and modern craft and gears used for capture fisheries. Morphometric and meristic characters of fishes, food and feeding habits, reproduction and spawning. Fishery by products.
Unit II

Fishery conservation and importance- Recent concepts in fisheries management – Endangered species management. In situ and Ex situ conservation – Management of fisheries operations – Post harvesting technology – Physical and biochemical methods to examine freshness of fish and various processing methods, Quality control – HACCP.

Unit III

Aquaculture- Definition – cultivable species – classification – various culture systems –design – earthen ponds, cage, pen structure and construction. Status of aquaculture in India. Brood stock sourcing and collection methods.

Unit IV

Hatchery - Types, brood stock – larval production – feed management – water quality and disease management in cultivable species – Live feed production. Bio-security, SPF, HACCP systems in hatchery. Recent trends in hatchery systems. 

Unit V

Farming- Water quality, feed and disease management in freshwater and marine cultivable species – Intensive culture system – raceway – open and closed culture systems,   integrated farming – Feed production.

Books for Reference:
1. Pillay, T. V. R., and M. N. Kutty., 2005.  Aquaculture: Principles and Practices, Wiley-Blackwell.

2. Michael King., 2007. Fisheries Biology, Assessment and Management, Blackwell Publishers.

3. Lorenzo Motos Izeta, Lorenzo Motos and Douglas Wilson., 2006. The Knowledge Base for Fisheries Management, Volume 36 (Developments in Aquaculture and Fisheries Science), Elsevier.

4. Jean T. Nolan., 2009. Offshore Marine Aquaculture, Nova Science Pub Inc.
5. FAO., 2003. The State of World Fisheries and Aquaculture: 2002 (Manuals from the FAO Training), United Nations Publications.

6. Robert R. Stickney., 2009. Aquaculture: An Introductory Text, CAB International Publishers.

♣♣♣♣♣♣♣♣♣♣

II YEAR – IV SEMESTER
COURSE CODE: 7MZO4E2

ELECTIVE COURSE-V (B)–PRINCIPLES OF PARASITOLOGY

Unit I




Basic concepts- Classification of parasites: types of parasites, commensalisms, symbiosis and predatorism, type of hosts, mode of transmission of parasites. General patterns of parasite transmission, global burden of infectious diseases general control measures against diseases. Immunity against parasitic infections.

Unit II

Parasitic Protozoa- Amoebic parasite, parasitic flagellate, parasitic ciliate, parasitic sporozoon, general characters and classification, life cycle, diseases, diagnosis & treatment.

Unit III

Trematode, cestode & nematode parasites- Liver fluke, lung fluke blood fluke, intestinal tape worms, intestinal nematodes, blood and tissue nematodes, general characters and classification, life cycle, diseases, diagnosis & treatment. 

Unit IV

Mosquitoes, sand flies, biting midges, horse flies- General description of insects and arachnids affecting domestic and laboratory animals. General bionomics, life cycles, vector potentiality, pathogenesis and control of important arthropods – Musca sp, lice, fleas and ticks – soft ticks, hard ticks, and parasitic mites.

Unit V

Importance of sanitation and hygiene- Drugs, chemotherapy of parasitic diseases – vaccines – vector control – modern approaches. Zoonotic parasitic disease and its control – NAi technology in parasitology. Emerging diseases, bioterrorism and alternative medicine.

Books for Reference:
1. Lora A. Ballweber., 2006. Parasitology, An Issue of Veterinary Clinics: Food Animal Practice (The Clinics: Veterinary Medicine).  

2. Anne M. Zajac and Gary A. Conboy ., 2006. Veterinary Clinical Parasitology, 7th edition.  

3. Larry S Roberts, Jr., John Janovy, and P. Schmidt., 2004. Foundations of Parasitology.  

4. Stephen H. Gillespie , Richard D. Pearson., 2002. Principles and Practice of Clinical Parasitology.

5. William J. Foreyt., 2001. Veterinary Parasitology: Reference Manual. 5th edition, Lowa stare university pres
♣♣♣♣♣♣♣♣♣♣

II YEAR – IV SEMESTER

COURSE CODE: 7MZO4E3

ELECTIVE COURSE-V (C)–VERMICULTURE
Unit I 

Classification – different species of earth worms. 

Morphology, anatomy and Physiology of earthworms. 

Unit II 

Types of Vermicomposing – Role of earth worms in composting – vermiculture – vermi-cast – vermi-technology and its applications – Physical, chemical and biological properties of vermi-compost. 

Unit III 

Raw materials for composting – requirements of vermicomposting. Maintenance of composting – Collection of vermicompost – Efficiency of vermicomposting – General problems in production of vermi-composting.

Unit IV

Advantage of vermicomposting – Applications of vermicomposting – Vermicomposting  of Agricultural and Urban Solid Wastes – Recycling of wastes through vermicomposting.

Unit V 

Small Scale or Indoor vermicomposting – Large scale or outdoor vermicomposting. Effects of vermicompost on soil properties.  

Vermicompost – Quality & Economics. Prospects of vermi-culture as self employment venture.

Books for Reference:
1. R.K. Bhatnagar & R.K. Palta, “Earthworm Vermiculture and Vermicomposting”, Kalyani Publishers, No. 1, Mahalakshmi Street, T. Nagar, Chennai -600 017.

2. P.K. Gupta, “Vermi Composting for Sustainable Agriculture“, AGROBIOS (India), Agro House, Behind Nasrani Cinema, Chopasani Road, Jodhpur – 342 002. 
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