UNIVERSITY OF RAJSHAHI

FACULTY OF AGRICULTURE

DEPARTMENT OF GENETIC ENGINEERING & BIOTECHNOLOGY
Session : 2006-2007
Syllabus for 4 (Four) Years B.Sc.Honours Course in Genetic Engineering & Biotechnology

The courses and Curricula layout for a four-years B.Sc (Honours) in the department of Genetic Engineering & Biotechnology is presented as below:

1. Total number of units is 40 spread over 4 years.

2. Each theory unit will be of 100 marks, ¾ unit for 75 marks and ½ unit for 50 marks.

3. The duration of examinations of the theory courses shall be 3 and 4 hours for 0.50 and 0.75 unit courses, respectively. The duration of practical examination shall be 6 hours for 0.50 unit. For other fractions of a unit, proportionality shall be applied.
Mark distributions: The year-wise distribution of marks among the theory, practical, viva-voce, class assessment/ Field report/ examination/ Tutorial/ terminal/ class attendance, thesis/ dissertation/ project etc. shall be as follows:

(i) B. Sc.. Honours Part-l Examination

	Nature of course
	Units
	Marks
	Credits

	Theory (including related)
	6
	600
	24

	Practical1 
	2
	200
	8

	Viva-voce  
	1
	100
	4

	Class assessment/tutorial/ terminal /class attendance/ Field report/ examination, etc2
	0.5
	50
	2

	Total (credit courses)
	9.5
	950
	38


(ii) B. Sc.. Honours Part-2 Examination:

	Nature of course
	  Units
	Marks
	Credits

	Theory (including related)
	5.5
	550
	22

	Practical1 
	2.5
	250
	10

	Viva-voce 
	1.0
	100
	4

	Class assessment/tutorial/ terminal /class attendance/ Field report/ examination, etc2
	0.5
	50
	2

	Total (credit courses)
	9.5
	950
	38


iii) B. Sc.. Honours Part-3 Examination:
	Nature of course
	 Units
	Marks
	Credits

	Theory 
	7.5
	750
	30

	Practical1
	2.0
	200
	8

	Viva-voce 
	0.5
	50
	2

	Class assessment/tutorial/ terminal /class attendance/ Field report/ examination, etc2
	0.5
	50
	2

	Total (credit courses)
	10.5
	1050
	42


iv) B. Sc.. Honours Part-4 Examination:

	Nature of course
	Units
	Marks
	Credits

	Theory 
	7.0
	700
	28

	Practical1
	2.0
	200
	8

	Viva-voce 
	0.5
	50
	2

	Class assessment/tutorial/ terminal /class attendance/ Field report/ examination, etc2
	0.5
	50
	2

	Project/Thesis/dissertation/in-plant training/special practical3
	0.5
	50
	2

	Total (credit courses)
	10.5
	1050
	42


130% of the total practical marks shall be alloted for continuous laboratory assessment.

220% of the assessment marks shall be awarded for attendance in the class on the basis of the following table :

3 Theoretical course(s) may be offered instead, if a departrnent desires;

Table for awarding marks for attendance:
	Attendance
	Marks

	90 % and abobe
	10

	80 % and abobe
	9

	70 % and abobe
	8

	60 % and abobe
	7

	Less then 60 %
	0


Year-Wise Distribution of Courses

FIRST YEAR

Examination: Part- I, Year : 2007
	Course no 
	Course Title
	Marks/ Unit

	                  THEORY COURSES  Honours and Core Courses:
	

	GEB –101
	Cell Biology and Cytology  
	75 (3/4 Unit)

	GEB –102
	Fundamentals of Genetics
	75 (3/4 Unit)

	GEB –103
	Basic Microbiology
	75(3/4 Unit)

	GEB –104
	Plant Pathology and Plant Protection
	75(3/4 Unit)

	GEB –105
	Fundamentals of Genetic Engineering & Biotechnology
	75(3/4 Unit)


                   Related Courses:
	 GEB –106
	Fundamentals of Biochemistry
	75(3/4 Unit)

	GEB –107
	Fundamentals of Botany
	75(3/4 Unit)

	GEB –108
	Fundamentals of Zoology
	75(3/4 Unit)

	          HONOURSE PRACTICAL COURSES 
	

	GEB –109
	Covering courses  101 & 102 
	50(1/2 Unit)

	GEB –110
	Covering courses  103, 104 & 105
	50(1/2 Unit)

	
	Viva-voce 
	50(1/2 Unit)

	          RELATED PRACTICAL COURSES
	

	GEB –111
	Covering course  107
	50(1/2 Unit)

	GEB –112
	Covering course  108
	50(1/2 Unit)

	
	Class assessment: Tutorial /Class attendence / Field reoprt or Excursion. ( 25+10+15)
	50(1/2 Unit)

	
	Viva – voce
	50(1/2 Unit)


                                                                                                                                950 (9.5 Unit)
SECOND YEAR

Examination: Part- II    Year: 2008
	Course No.
	Course Title
	Marks/ Unit

	    THEORY COURSES: Honours and Core Courses: 
	

	GEB –201
	Basic Molecular Biology
	75 (3/4 Unit)

	GEB –202
	Physiology & Biochemistry of Plants 
	75 (3/4 Unit)

	GEB –203
	Enzymes and Enzyme Kinetics
	75 (3/4 Unit)

	GEB –204
	Plant Breeding 
	75 (3/4 Unit)

	GEB –205
	Animal Breeding
	75 (3/4 Unit)

	GEB –206
	Biostatistics & Experimental Design
	75 (3/4 Unit)

	                        Related Courses:
	

	GEB –207
	Food Biochemistry and Nutrition Science
	50(1/2 Unit)

	GEB –208
	Computer Science and Bioinformatics
	50(1/2 Unit)

	              PRACTICAL COURSES:  Honours 
	

	GEB –209
	Covering courses  201, 202 & 203
	50(1/2 Unit)

	GEB –210
	Covering courses  204 & 205
	50(1/2 Unit)

	GEB –211
	Covering course   206
	50(1/2 Unit)

	
	Viva-voce
	50(1/2 Unit)

	
	Related Courses :
	

	GEB –212
	Covering courses 106 & 207
	50(1/2 Unit)

	GEB –213
	Covering course 208
	50(1/2 Unit)

	
	Class assessment: Tutorial /Class attendence / Field reoprt or Excursion. ( 25+10+15)
	50(1/2 Unit)

	
	Viva-voce
	50(1/2 Unit)


                                                                                                                     950
THIRD YEAR

Examination: Part- III                        Year: 2009
	Course No.
	Course Title
	Marks/ Unit

	     THEORY COURSES: Honours 
	

	GEB -301
	Physiology & Biochemistry of Animals
	75 (3/4 Unit)

	GEB -302
	Microbial Genetics
	75 (3/4 Unit)

	GEB -303
	Cytogenetics 
	75 (3/4 Unit)

	GEB -304
	Molecular Genetics 
	75 (3/4 Unit)

	GEB -305
	Population Genetics 
	75 (3/4 Unit)

	GEB -306
	Animal Biotechnology 
	75 (3/4 Unit)

	GEB -307
	Cell and Developmental Biology 
	75 (3/4 Unit)

	GEB -308
	Immunology   and Immunogenetics 
	75 (3/4 Unit)

	GEB-309
	Plant Cell and  Tissue Culture 
	75 (3/4 Unit)

	GEB- 310
	Biotechnology for Crop Protection
	75 (3/4 Unit)


	       PRACTICAL COURSES: Honours 
	

	GEB –311
	Covering Courses 301, 302 & 305
	50(1/2 Unit)

	GEB –312
	Covering Courses 303 & 307
	50(1/2 Unit)

	GEB –313
	Covering Courses 304, 306 & 308
	50(1/2 Unit)

	GEB –314
	Covering Courses 309 & 310 
	50(1/2 Unit)

	
	Class assessment: Tutorial /Class attendence / Field reoprt or Excursion. ( 25+10+15)
	50(1/2 Unit)

	
	Viva-voce
	50(1/2 Unit)


                     

                                                           1050 (10.5 Unit)
FOURTH YEAR

Examination: Part- IV ,                                                 Year: 2010
	Course No.
	Course Title
	Marks

	   THEORY COURSES:  Honours 

	GEB - 401
	Advanced Molecular Biology
	75 (3/4 Unit)

	GEB - 402
	Recombinant DNA Technology
	75 (3/4 Unit)

	GEB - 403
	Plant Genetic Engineering
	50(1/2 Unit)

	GEB - 404
	Biotechnology of Microbial Systems
	75 (3/4 Unit)

	GEB - 405
	DNA Fingerprinting and Molecular Diagnostics
	75 (3/4 Unit)

	GEB - 406
	Biometrical Genetics
	75 (3/4 Unit)

	GEB - 407
	Human Genetics and Genetic Engineering
	75 (3/4 Unit)

	GEB – 408
	Environmental, Industrial & Pharmaceutical Biotechnology
	75 (3/4 Unit)

	GEB - 409
	Agricultural Biotechnology
	75 (3/4 Unit)

	GEB - 410
	GMOs and Biosafety Regulations
	50(1/2 Unit)

	                       PRACTICAL COURSES  :                        
	

	GEB - 411
	Covering Courses 401, 404 & 407
	50(1/2 Unit)

	GEB - 412
	Covering Courses 403, 408 & 409
	50(1/2 Unit)

	GEB - 413
	Covering Course  406
	50(1/2 Unit)

	GEB - 414
	Covering Courses 402, 405 & 410
	50(1/2 Unit)

	GEB - 415
	Class assessment: Tutorial /Class attendence / Field reoprt or Excursion. ( 25+10+15)
	50(1/2 Unit)

	GEB - 416
	Project Paper / Theis / Disesertation
	50(1/2 Unit)

	
	Viva-voce
	50(1/2 Unit)


                                                                                                              1050 (10.5 Unit)
FIRST YEAR

Examination: Part- I, Year : 2007
	Course no 
	Course Title
	Marks/ Unit

	                  THEORY COURSES  Honours and Core Courses:
	

	GEB –101
	Cell Biology and Cytology  
	75 (3/4 Unit)

	GEB –102
	Fundamentals of Genetics
	75 (3/4 Unit)

	GEB –103
	Basic Microbiology
	75(3/4 Unit)

	GEB –104
	Plant Pathology and Plant Protection
	75(3/4 Unit)

	GEB –105
	Fundamentals of Genetic Engineering & Biotechnology
	75(3/4 Unit)


                   Related Courses:
	 GEB –106
	Fundamentals of Biochemistry
	75(3/4 Unit)

	GEB –107
	Fundamentals of Botany
	75(3/4 Unit)

	GEB –108
	Fundamentals of Zoology
	75(3/4 Unit)

	          HONOURSE PRACTICAL COURSES 
	

	GEB –109
	Covering courses  101 & 102 
	50(1/2 Unit)

	GEB –110
	Covering courses  103, 104 & 105
	50(1/2 Unit)

	
	Viva-voce 
	50(1/2 Unit)

	          RELATED PRACTICAL COURSES
	

	GEB –111
	Covering course  107
	50(1/2 Unit)

	GEB –112
	Covering course  108
	50(1/2 Unit)

	
	Class assessment: Tutorial /Class attendence / Field reoprt or Excursion. ( 25+10+15)
	50(1/2 Unit)

	
	Viva – voce
	50(1/2 Unit)


                                                                                                                              950 (9.5 Unit)
GEB- 101

Cell Biology and Cytology
Full Marks: 75 (3/4 Unit)





Time:  4 Hours

CELL BIOLOGY:

	1.
	A brief introduction: Historical background of cell biology, concept of life and living process: the identifying characeeristics of a living matter, concept, size and structure of prokaryotic and eukaryotic cell and their differences, cell theory; modern techniques of study the cell fractionation.

	2.
	Cell Membrane: Physical and cehemical structure of cell membrane and its organization: membrane models: Danielli-Davson, Robertson, Nicholson-Singer models, lipid bilayer and functions of cell membranes.

	3.
	Structural basis of the cell: Cytoskeleton, microtubules, micro-filaments and intermediate filaments.

	4.
	Cytoplasm and Cytoplasmic organelles : cytoplasmic matrix,  ribosome’s, vacuolar system and microsomes, mitochondria and chloroplasts, endoplasmic reticulum, golgi  complex with their ultra structure and function, lysosomes, peroxisome and  glyoxysomes.


CYTOLOGY:

	1.
	Introduction: Historical background of cytology.

	2.
	Ultra structure of prokaryotic and cells: Details structure and function of cellular organelles: mitochondria, nucleus, golgi-bodies, endoplasmic reticulum, lysosome, ribosome, microbodies and  chloroplast.

	3.
	Physical and Chemical Structure of Chromosomes: Structure of chromation, nucleosome shape and organization, higher order structure of chromatin organization of chromosome, physicochemical characters of histone and non-histone protein.

	4.
	Cell division: Cell cycle, Mitosis, Meiosis and their biological significance.


Book References:
1. Verma, P.S and Agarwal, V.K. 1974: Cell Biology, Genetics, Molecular Biology and Evolution. S. Chand & Company Ltd. Ram Nagar, New Delhi-110055

2. Snyder, L.H. and David, P.R. 1957: The Principles of Heredity. D.C. Heath and company. Boston.

3. Avers, C.J. 1980: Genetics. D.Van Nostrand Company. New York /Cincinnati /Toronto /London /Melbourne.

4. Strickberger, M.W.1995: Genetics. Prentice-Hall of India Private Ltd. Nwe Delhi-110001.

5. Verma. P.S & Agarwal, V.K. 1975: Genetics. S.Chard and Company Ltd. Ram Nagar, New Delhi-110055.

6. Powar,C.B. 1997. Cell Biology. Himalaya Publishing House. Bombay-400004

7. Molecular Cell Biology .H. S. Bhamrah

8. Sowanson, Cytogenetics.

9. M.S. Sominath, Cell Biology. 

10.Bruce Alberts, D. Bray, J. Lewis, M. Raff, K. Roberts,J. D. Watson: Molecular Biology of the Cell

11.Lehminger, A.L: Principles of Biochemistry.
12.Arora. M: Molecular Biology.
13.De Robertis, E.D.P. and De Robertis, E.M.F: Cell and Molecular Biology.
14.Hall, J.L., Flowers, T.J. and Roberts, R.M: Plant Cell Structure and Metabolism.
15.Verma, P.S. and Agarwal, V.K: Cytology,
16.Verma, P.S: Cell Biology.
GEB- 102

Basic Genetics
Full Marks: 75
(3/4 Unit)





Time:  4 Hours

	1.
	Historical background of Genetics.

	2.
	Mendel  and his predecessors.

	3.
	Mendels Law of Segregation and Law of independent assortment.

	4.
	Probability and Chi-square Test.

	5.
	Physical basis of heredity: Evidence for the chromosomal theory of inheritance

	6.
	Gene symbols, dominance and lethal gene action.

	7.
	Gene Interaction: Types of gene interaction and genetic explanation.

	8.
	Linkage, crossing over and chromosome map.

	9.
	Sex determination in plants & animals

	10.
	Sex linkage, sex influenced & sex limited traits.

	11.
	Multiple alleles.

	12.
	Inheritance of quantitative characters.

	13.
	Mutation: characteristics, classification, induction and detection.

	14.
	Cytoplasmic inheritance. 


15.     Male sterility: Types and genetic control.

16.     Pedegrel analysis, twins, human traits, disorders due to mutant genes.

GEB-103

Basic Microbiology

Full Marks: 75
(3/4 Unit)



                                   Time: 4 Hours

	1.
	Introduction and scope of microbiology: Historical development of microbioology, advent of microscopy, development of electron microscopy, general features of prokaryotic and eukaryotic cell, characteristics features of prion, viroids, virus, rickettsia, chlamydae, mycoplasma, bacteria, alagae, fungi and importance of the microbes (biological and industrial) scope of microbiology.

	2.
	The viruses: Bacteriophages, virus of animal and plant, morphology, structure and component, replication-lytic and lysogenic cycles.

	3.
	Bacteria: Morphology, size, shape and arrangement of bacterial cell. external structure, flagella, pillic capsules, sheaths, cell wall, internal structure, cytoplasmic membrane, cytoplasm and nuclear material, nutritional requirements and nutritional types of bacteria, bacteriological media, physical condition required for growth, normal growth cycle of bacteria, quantitative measurement of bacterial growth, direct microscope count, the plate count method, membrane filter count electronic enumeration of cell numbers, turbidometic method, isolation and identification of bacteria, methods of maintenance and preservation of bacteria, period transfer, overbuying with mineral oil, freeze-drying (lyophilization) and storage at low temperature.

	4.
	Actionomycetes: Characteristics, size, shape, reproduction, distribution, classification and importance.

	5.
	Fungi: Molds and Yeast, distinguishing characteristies, cultivation, some fungi of special interest.

	6.
	Control of Microorganisms: Control of microorganisms by physical and chemical agents: characteristics of an ideal anti-microbial chemical agent, major groups of anti-microbial agents, the evolution of anti-microbial agents.  

	7
	Microbes and diseases: Natural resistance, pathogenecity and virulence, microbial toxins, transmission and preservation of common  infectious diseases:  cholera, tuberculosis, tetanus and AIDS. 


Book Reference:
1. Brock, T.D: Biology of Microoranisms.
2. Pelzer, M. J., Kreig, C.N.R.: Microbiology.
3. Schlegel,G: General Microbiology.

4. Tortora, Fanke and Case: Microbiology: An Introdiction.

5. Dube, H.C: A textbook of Fungi, Bacteria and Viruses.

GEB-104

Plant Pathology and Plant Protection
Full Marks: 75 (3/4 Unit)                                                                      Time: 4 Hours

	1.
	Brief history of plant pathology. 

	2.
	Importance of plant pathology in modern agriculture  (i) plant disease and world crop production. (ii) Effects of changes in agricultural methods and in human society on the development and spread of plant diseases.

	3.
	Definition and symptoms of plant diseases.

	4.
	Diagnosis of plant diseases and classification of plant diseases.

	5.
	Methods of studying plant diseases.

	6.
	Parasitism and disease deveopment, stages in the development of disease. The disease cycle (i) Inoculation,  (ii) Penetation   (iii) Infection  (iv) Dissemination of pathogens  (v) Over wintering and over summering of pathogens.

	7.
	Defence machanism of plants. (i) Structural defence. (ii) Biochemical defense.

	8.
	Forecasting of plants disease.

	9.
	Plant quarantine

	10.
	Control of plant disease: (i) Cultural methods.  (ii) Physical methods.  (iii) Chemical methods.  (iv) Biological methods.

	11.
	Study of the selected diseases of plants:

	
	Rice; Brown  spot, Blast, Bacterial leaf blight and Tungro disease,

	
	Wheat: Black rust, leaf rust and loose smut.

	
	Barley: Covered sumut of barley

	
	Sugarcane: Red rot, whip smut

	
	Tea: Red rust, blister blight.

	
	Potato: Late blight and early blight.

	
	Jute: Stem rot and anthracnose.


Book Reference:
1. Plant Pathology G.N. Agrios.

2. Principles of Plant Pathology- R.S. Singh

3. Plant Pathology-J. C. Walker

4. nvmvb Avkivdz¾vgvb  -k‡m¨i †ivM|
5. Ge‡b †Mvjvg mvgv`  -Ww™¢` †ivMZË¡|
6. A‡kvK Kzgvi wmsn  -Dw™¢` †ivM weÁvb|
7.nvmvb Avkivdz¾vgvb  -Dw™¢` †ivMweÁvb †gŠjbxwZ|

8.Discases of Crop Plants in India- Rangaswami.
GEB-105

Fundamentals of Genetic Engineering and Biotechnology 
Full Marks: 75
(3/4 Unit)





Time:  4 Hours
1. Introductory Biotechnology:

    Definition, history; multidisciplinary nature of biotechnology; application of biotechnology.

2. Introduction to cell and tissue culture techniques: 

    history: basic techniques, culture requirements totipotency, haploids, micropropagation, protoplasts 

    isolation and fusion: somatic hybrids, growth of animal cells in vitro.

3. Gene cloning: Restriction endonucleases, ligases and other enzymes useful in gene cloning, PCR 

    technology for gene / DNA detection, cDNA, usages of plasmid and phages as vectors; model vectors for 

    eukaryotes-Viruses, Use of Agrobacterium for genetic engineering in plants; Gene libraries; use of 

    marker genes.

4. Current trends in Biotechnology:

a) Agriculture related applications: Plant character amenable to change by biotechnology-seed quality, herbicide resistance, biological nitrogen fixation and biofertilizer; biocontrol of plant pathogens, insects, pests and weeds; mushroom production; 

b) Medicine related applications: Commercial synthesis of hormones, vaccines, etc., gene therapy and disease diagnosis.

c) Monoclonal antibodies and their applications.

d) Microbial application: Large scale preparation of organic chemicals;(i,e. ethanol, acetic acid etc.)

e) Biotechnology in service of environment related applications: Pollution control, waste disposals and biogas production.

f) Livestock improvement: Dairy products, meat quality, animal disease control and food development.

Book Reference:
1. R.C.Dubey: A Text book of Biotechnology

2. John E.Smith:Biotechnology

3. S.Ignacimuthu:Plant Biotechnology

4. V.L.Chopra:Biotechnology in Agriculture

5.Brown, 1987, Introduction to Biotechnology.

6.Kingsman and Kingsman, 1988, Genetic Engineering.

GEB-106
Fundamentals of Biochemistry
Full Marks: 75
(3/4 Unit)





Time:  4 Hours
	1.

2.
	Important organic constituents of plants and animals.

Carbohydrate

	3.

4.

5.

6.


	Occurrence, definition, classification, physical and chemical properties.

Stereoisomerism. chemistry of monosaccharides, disaccharides and polysaccharides with special reference to starch, cellulose and cell wall polysaccharides. Colour reactions of carbohydrates.

Protein

Definition, classification, physical and chemical properties. Amino acid composition of protein and peptides. hydrolysis of protein, reactions of amino acids. amino acids as ampholytes. Isoelectric point. protein structure. Plant protein-leaf, seed and cereal protein. Deficient amino acids in plant in proteins. Biological value of animal and plant proteins.

Lipid

Definition, classification, chemical and physical properties, Fatty acid composition of fats. Chemical reactions of fatty acids. . Edible oils and their characteristic fatty acid composition. Characterization of fats. Oils and waxes, phospholipids with special reference to lecithin and cephalic.

Nucleic acid

Occurrence, composition and classification. Chemical and physical properties. Important functions of nucleic acids.

Enzyme

Definition, classification and chemical nature of enzymes. Concept of coenzymes and prosthetic groups. Mode of action of enzymes. Factors affecting enzymatic reactions.


Book Referance

1. Albanese, A. A. 1980. Principles of biochemistry. Worth Pub. Philadelphia.

2. Burton, B. T. 1976. Human Nutrition. Tata McGraw-Hill, New Delhi.

3. Conn. E.E. and Stampt. P. K. 1984. Outlines of Biochemistry. John Wiley and Sons. New York.

4. Clark. W. H. 1977. Experimental Biochemistry. Freeman and Company.

5. Lehninger, A. I. 1980. Principles of Biochemistry. Worth Pub. Philadelphia.

6. Merts and Parter. Laboratory Experiments in Biochemistry. Burgens Pub. Co. Minneapolis.

7. Street. 1967. Plant Metabolism. Pergam Press. London.

GEB-107

Fundamentals of  Botany

Full Marks: 75
(3/4 Unit)





Time:  4 Hours
	1.
	Introduction : Introductory botany, branches and scope of botany, origin of living system, chemical and biological evolution of life; biological diversities: diversities in plant kingdom, causes, importance and conservation.

	2.
	Systemic botany:  Taxonomy, definition, objectives and uses of taxonomy, units, systems and basis of classification, naming of plant, classification of plant, systemic study and economic importance of the following families of angiosperms : Gramineae, Leguminosae, Orchidaceae and Verbenaceae practical implications of systemic study of families in biotechnology.

	3.
	Economic botany : Study of angiospermic plants as source of cereal, fibre, medicine, oil, beverage, rubber, sugars and narcotics.

	4.
	Anatomy : Cell : ultrastructure and function of the components of a typical plant cell; tissue and tissue systems, compact and classification, characteristic features, functions and distribution of different types of plant tissues, importance of studying tissue and tissue system in biotechnology.

	5.
	Embryology : Megasporogensis, megametogensis, microsporogensis, microgametogensis, types of embryo sac and their development,  pollination and fertilization.


6.      Ecology: Plant Ecosystem: (a) Ecological features of hydrophytes, mesophytes, xerophytes and halophytes  
            (mangrove), (b) Fresh water ecology, food chain and food webs, (e) Green house effects, green house gases,  

             ozone depletion and CFC use in Bangladesh.
7.      Biodiversity: Introducting biodiversity, aims and objectives, types of biodiversity and ecosystem  stability,   
             threatened biodiversity, causes of loss of biodiversity, need  and methods of biodiversity conservation:
Book Reference:
1. P. Maheshwari : An introduction to Embryology of Angiosperm.

2. E. Lawrence, Mettler, G. Thomas : Population Genetics and Evolution.

3. K.Esau : Plant Anatomy.

4. A. Fahn. : Plant Anatomy.

5. G. H. M. Lawrence : Taxonomy of Vascular Plants.

GEB-108

Fundamentals of Zoology
Full Marks: 75
(3/4 Unit)





Time:  4 Hours

	1.
	Introduction to Animal kingdom:

Bases of classification, classification of animal kingdom upto order, study of the following animals Paramecium, Scypha, Jellyfish, Balanoglossus, Ascidia, Labeo, Lizard, Pegion, Guineapig, Prawn, Bee, Spider, Peripatus.

	2.


	Embrylogy: Gametogenesis, egg type and cleavage, Blastulation, Gastrulation, Organogenesis, embryonic development of any mammal.

	3.
	Anatomy: General organization of systems and their functions.

	4.
	Evolution: Evidences, theories with modification, evolutionary history of man, evolutionary changes of organism along with their organ system.

	5.
	Ecology: Environment and its components, concept of ecosystem, energy flow, biogeochemical cycle, habitat, adaptation and adaptability. Environmental pollution: conservation of environment with special emphasis to biological resources, zoogeographical regions.


Book Reference
1.Grove, A.J. and Newell, G. E. 1994. Animal biology. Universal Book Stall, New Delhi.

2.Snodgrass, R.E. 1994. Principles of Insect Morphology. CBS Publishers and Distributors. 485, Jain Bhawan, Bhola Nath Nagar, Shahdara, Delhi-10032.

3.Richards O. W. and Davies R. G. 1993. Volume : General Text Book of Entomomoly. BI Publications Pvt. Ltd. New Delhi.

4.Richards O. W. and Davies R. G. 1993. Volume 2: general Text Book of Entomology. BI Publications Pvt. Ltd. New Delhi.

Ganguly, B. B., Sinha, A. K. and Adhikari, S. 1987. Volume I & II: Biology of Animals. New Central Book Agency. 8/1 chintumoni Das Lane: Calcutta 700009, India.
5. Kotpal :  Modern Textbook of Zoolgy ( Invertebrates ).

-. Kotpal :  Modern Textbook of Z1oolgy ( Vertebrates ).

SECOND YEAR

Examination: Part- II    Year: 2008
	Course No.
	Course Title
	Marks/ Unit

	    THEORY COURSES: Honours and Core Courses: 
	

	GEB -201
	Basic Molecular Biology
	75 (3/4 Unit)

	GEB -202
	Physiology & Biochemistry of Plants 
	75 (3/4 Unit)

	GEB -203
	Enzymes and Enzyme Kinetics
	75 (3/4 Unit)

	GEB -204
	Plant Breeding 
	75 (3/4 Unit)

	GEB -205
	Animal Breeding
	75 (3/4 Unit)

	GEB -206
	Biostatistics & Experimental Design
	75 (3/4 Unit)

	                        Related Courses:
	

	GEB -207
	Food Biochemistry and Nutrition Science
	50(1/2 Unit)

	GEB -208
	Computer Science and Bioinformatics
	50(1/2 Unit)

	              PRACTICAL COURSES:  Honours 
	

	GEB -209
	Covering courses  201, 202 & 203
	50(1/2 Unit)

	GEB -210
	Covering courses  204 & 205
	50(1/2 Unit)

	GEB -211
	Covering course   206
	50(1/2 Unit)

	
	Viva-voce
	50(1/2 Unit)

	
	Related Courses :
	

	GEB -212
	Covering courses 105 & 207
	50(1/2 Unit)

	GEB -213
	Covering course 208
	50(1/2 Unit)

	
	Class assessment: Tutorial /Class attendence / Field reoprt or Excursion. ( 25+10+15)
	50(1/2 Unit)

	
	Viva-voce
	50(1/2 Unit)


                                                                                                                     950
GEB-201

Basic Molecular Biology

             Full Marks: 75
(3/4 Unit)





Time:  4 Hours
	 1.
	Molecular organization of chromosome: Molecular concept of gene & chromosomes, centromere, telomere, nucleosome and its organization in eukaryotic chromosome, histone and nonhistone proteins, super coiling of DNA; structural gene sequence, their promoters and control regulatory element (TATA box, CAAT box etc.), gene clusters and repeats, heat shock genes, chromosome walking.

	2.
	Nucleic acids: Definition and structural features of nucleic acids, chemical and enzymatic hydrolysis of nucleic acids and bases, types of nucleic acids, physical and chemical properties of DNA, hybridization of DNA, denaturation and renaturation of DNA, cellular RNA. 

	3.
	DNA synthesis: Replication of DNA in prokaryotes, enzymes of DNA replication and its control.

	4.
	RNA synthesis: Transcription, reverse transcription, RNA replication, inhibition and regulation of transcription, RNA processing.

	5.
	Protein biosynthesis: Structure and functions of ribozome. Activation, initiation, elongation and termination of protein biosynthesis and their control.

	6.
	Genetic code: Evidences and properties.


Book Reference:
1. Instant Notes in Genetics, P.C. Winter, G.I. Hickey & H. L. Fletcher, Viva book private limited, New Delhi.

2. Principles of Biochemistry, Albort L lehninger, David L. Nelson, Michacl M. Cox, CBS Publishers & Distributors. New Delhi, India.

3. Genetics, Principles and Analysis. Daniel L. Hartl, Elizabeth W. Jones, Jones and Bartlett Publishers. Sudbry, Massachusetts. U. S.A.

4. Fundamentals of Genetics, B. D. Singh, Kalyahi Publishers, India.

5. Molecular Biology and Biotechnology, Smith and Wood, Chapman and Hall, london.

6. Genetics Engineering and its Applications., Dr. Preets Joshi, Agro Bofania, India, 1999

7. Biochemical Techniques: Theory and Practice, John, robyt, Bernard J. White, Waveland Press, Inc. Illinois, USA.

8. Genetics, Karvita B. Ahluwalia, Wiley Eastern Ltd. India.

9. Molecular Biology , Dasid Freifelder, Jones and Bartleh Pub. Inc. USA.

10. DNA Science, David A. Micklos & Greg A. Freyer, Cold spring Harbor Lab. Press. USA.

11. Recombinat DNA, SamsD. Watson, Michacl Gilman, Jan Witkowski and Mark Zoller, Scientific American books, by W. H. Freehean and lompany USA

GEB –202

Physiology & Biochemistry of Plants

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	The plant body and the typical plant cell-An overview of general structure, diversity of organs, tissues meristems and cells in green plan, and physiology of plant cells.

	2.
	Plant- Water Relation and Mineral Nutrition-Per meability: Osmoais and imbibition;  Mechanism of water absorption; Conduction and transportation; Stomatal opening; Essential clements and their functions; uptake of mineral and their transport.

	3.
	Transport phenomena in Plants: Characteristics of transport in sylem and phloem. Mechanism of phloem transport.

	4.
	Photosynthesis – History, pigments in prokaryotes and eukaryotes; The organization of photosystem, Carbon dixide reduction cycle in C3 anf C4 plants; the CAM plants; Photorespiration.

	5.
	Respiration and Carbohydrate metabolism – Aerobic and anaerobic respiration, electron transport and oxidative phosphorylation; Storage of carbohydrates; Starch and its biosynthesis.

	6.
	Lipid metabolism – Chemical composition of lipds; Biosynthesis and degratation of lipids; Significance and mobilization of fat resere for growth.

	7.
	Nitrogen metabolism – Uptake and assimlation of nitrate; assimilation of ammonia; Nitrogen fixation- Symbiotic and asymbiotic, the nif genes.

	8.
	Plant growth regulators- Blosynthesis, analysis, and physiological effects of auxins, gibberellins, cytokines, abssisic acid and athylene. Current ideas of action of hormones.

	9.
	Light and plant life – Light sensing by plants; photomorpnogenesis; Physochrome and blue light photorecetors; Effect of UV light on biological system signifeance of biological clocks.

	10.
	Reproductive growth – Physiology and flowering; Seed germination; dormancey and sensesence.


Book Reference:
Calstone, A.W. and Davies, P.J. 1970. Control Mechanism in Plant Development., Prentice Hall Inc, Englewood  Cliffs, New Jersey.

Galstone, A.W. and Davies, P.J. 1980. A life of a Green Plant, prentice Hall Inc., Englewook Cliffs, New Jersey.

Noggle, G.R. and Fritz, G.J. 1983. Introductory plant physiology., Prntice Hall Inc., Englewook Cliffs, New Jersey.

Salisbury, F.B. and Ross, C.W. 1983.

Devlin, R.M. 1988 Plant Physiology., Reinhold Pub. Co. New York.
GEB-203

Enzymes and Enzyme Kinetics

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	Introduction: Brief history, enzymes as biological  catalysts, classification, nomenclature, enzyme assay, specific activity, enzyme activity units.




2. Factors affecting the rate of enzymatic reactions: subtrate concentration, enzyme concentration, pH, temperature, coenzyme and cofactor.

3. Enzyme kinetics: Monosubstrate reactions, Michaels-Menten equation and its, linear transformations km and Vmax: definition, determination, significance.
4. Enzyme inhivition: Reversible inhibition, Competive, non-competitive and uncompetitive inhibition. Irreversible inhibition.
5. Identification of functional grops essential for catalysis, ribonuclease and chymotrypsin as specific examples.
6. Factors affecting the efficiency of enzyme as catalysis: proximity and orientation, covalent catalysis, acid base catalysis.
7. Bisubstrate enzyme reactions: Single and double displacement reactions, random and ordered mechanisms.
8. Specificity of enzymes: absolute specificity, broad specificity, intermediate specificity, stereospecificity.
9. Active site of enzyme: Common features, enzyme substrate formation, evidences.
10. Enzyme regulation: allosteric enzymes, cooperativity special characteristics, Monod and Koshland models covalent modification of enzymes, specific examples to be studied: ATPase, phosphorylase, lactate, dehydrogenase.
11. Mechanism of enzyme action: specific examples; Chymotrypsin, Lysozyme, Ribonuclease A Carboxypeptidase.
12. Isoenzymes: Characteristics and importance.
Book Reference:
1. Boyer, 1970, The enzymes

2. Dixon, Enzymes

3. Lehninger, A.L. 1987, Biochemistry.

4. Voet & Voet, 1991, Biochemistry.

5. Fersht. 1985 Enzymatic Reaction Mechanism.

GEB - 204

Plant  Breeding

             Full Marks: 75 (3/4 Unit)

 
                                       Time: 4   Hours
	
	


1Introduction: 

History, nature of plant breeding, Origin and evolution of cultivated crop-Wheat and Rice. Sources of variation, different breeding systems, quantitative and qualitative character, heritability, genetic structure of population, gene frequency, biometrical technique in plant breeding, idieotype concept, national and international institute for crop improvement.

2. Breeding Methods:

Mode of reproduction and pollination control, hybrid vigour and inbreeding depression, hybridization in breeding, male sterility and incompatbility in breeding, introduction and acclimatization, polyploid in breeding, mutation in crop improvement.

3. Breeding for biotic stress resistance; abiotic stress; drought, mineral stress.

4. Breeding for diseases and insect resistance: Some common diseases, host- pathogen relationship, resistance and related term, source of diseases and insect resistance, genetics of diseases and insect resistance, breeding methods of diseases and insect resistance.

5. Breeding for quality: Protein and oil quality and nutritional quality.

6. Evaluation and multiplication: Improved seed, its production, maintenance and handling; release of new variety.

7. Experimental designs of plant breeding

Book Reference: 

1. R.S.Shukla :Cytogenetics ,Evolution and Plant Breeding. 

2. R.K.Singh & R.K.Singh: Genetics and Plant Breeding.

3. B.D.Singh: Plant Breeding.

4. Pirchner :Population Genetics in Animal Breeding. 

5. J.R. Sharma Principles of plant Breeding

GEB - 205

Animal Breeding

Full Marks: 75 (3/4 Unit)
                                           

Time: 4 Hours

1. Introduction : Concept of Animal Breeding, its development and application, domestication of farm animals, development of breed association.

2. Population parameters : Heretability and repeatability – definition, methods of estimation and their uses, genetic and phenotypic correlation among the traits.

3. Breeding value : Definition, measurement and uses, most probable producing ability (MPPA), transmitting ability.

4. Selection : Natural and artificial selection, selection objectives and selection criteria, selection method. 

5. Response to selection : Prediction and estimation, implication to livestock improvement, selection limit.

6. Specialized breeding : Traits of economic importance, selection and breeding plans for the improvement of cattle, goat and poultry for specific purposes, systems of breeding for captive animals, conservation of endangered animal genetic resources.

	7.
	Mechanisms of Reproduction and Breeding: Male and Female Reproductive Organs, The sexual Cycle, Ovulation, Fertilization, implantation, Pregnancy Diagnosis in Animals; variation, choosing Traits for selection, Degrees of Relationship, Systems of Breeding, Heterosis of Hybrid vigor, Selection Methods, Fertility and Breeding Efficiency.


Book Reference

1. Warwick, E. J. and Legates. 1987. Breeding and Improvement of farm animal (7th ed.) MeGraw Hill Book Co. Inc., New York.

2. lasely, J.F. 1978 genetics of Livestock Improvement (3rd edn.) Prentice Hall of India, New Delhi.
3. Malcolm B. Willis. 1991 dalton’s Introduction to practical animal breeding (3rd edn) Blackwell Sci. London.
GEB -206

Biostatistics & Experimental Design 

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
1. Biostatistics and its scope.

2. Source and presentation of data, pie chart, bar diagram frequency curve & histogram  

graph.

3. Discrete and continous variables, population sample and random samples.

4. Measures of central tendency mean, mode and median Measures of dispersion, range, variance, standard deviation, standard error, coefficient of variation and confidence limits.

5. Introduction to probability theory, probability rules, matually exclusive and independent events.

6. Distributions; binomial and poisson distribution, normal curve and normal distribution and sampling from normal distribution.

7. Hypothesis testing, null  hypothesis the X2 - test of goodness of fit, and contingency X2.

8. Comparison between two means, t – test and test of significance.

9. The analysis of variance, one-way and two-way analysis and F-test.

10. Multiple comparisons, least significant difference (LSD) and critical difference (CD). 

11. Measurement of association; covarance; correlation and test of its significance, regression analysis and regression line.

	12.
	Experimental Design: Principles and significance. Complete randomized design (CRD), Randomized complete block design (RCBD), Latin square design (LSD), Split-plot design (SPD) and Factorial Design.


Book Reference 

1. Principles and Procedures of Statistics ( A Biometrical approach), by: Robert G.D. Steil & James H. Torre ( International student edition)

2. Statistical Methods ( Tth edu), by: George W. Snedecor, William G. Cochran, Ames, Iowa, U.S.A.1982.

3. Statistical Analysis in Biology, by: Kenneth Mather, 1972 Chapman & Hall (Science paper back)

4. Biostatistics (4th edn), by: Stanton A. Glaubj. The McGraw Hill Inc.

5. Biostatistics (A foundation for analysis in the welth  science) by: Wayne W. Daniel, John Wiley & Sons, Inc.

6. Experimental Designs, 2nd edn, by: W. G. Cochran & G.M.Cox. A wiley Intn Edn.

7. Statistical Procedures for Agricultural Research with emphasis on rice. By: K.A. Gomej, A.A. gomeg, 1976, The Inter, rice Reseech Inst.

8. Statistics (Schanms outline series) by: Munor R Spiegel McGraw-Hill Book company

9. Techniques for field experiments with Rice, Kwanchai A. Gomez. The International rice research institute, 1972, Los Banos; Laguna, philippines. 

GEB -207
Food Biochemistry & Nutrition Science
             Full Marks: 50 (1/2 Unit)

                                                    Time: 3 Hours

	1.
	Vitamins: Structure, co-enzyme activity, deficiency symptoms; dietary sources and requirements and bioassay of some vitamins

Minerals: Occurrence and role in metabolism, deficiency symptoms & requirements, comparison of nutrient deficiency symptoms with diseases.

	2.
	interrelationship between vitamins and micronutrients.

	3.
	Nutrient contents of food crops: Cereals, legumes, oil-seed, nuts, fruits, vegetables, and their availability.

	4.
	Digestion: Digestion and absorption of protein, lipid and carbohydrates.

	5.
	Food and Metabolism: Classification, source, chemistry and nutritional role of food stuff (protein, fat, carbohydrates) and their metabolism. Distinguishing fertures of plant metabolism.

	6.
	Energy metabolism: Basal metabolic rate, respiratory quotient and specific dynamic action of food.

	7.
	Balanced died: Diet chart for children, adult man and women, pregnant and lactating mother, Energy requirements according to age, sex and size.

	8.
	Nutritional problem: Nutritional problems in Bangladesh and to combat the malnutrition in Bangladesh.


Book Referance

1. Albanese, A. A. 1980. Principles of biochemistry. Worth Pub. Philadelphia.

2. Buston, B. T. 1976. Human Nutrition. Tata McGraw-Hill, New Delhi.

3. Conn. E.E. and Stampt. P. K. 1984. Outlines of Biochemistry. John Wiley and Sons. New York.

4. Clark. W. H. 1977. Experimental Biochemistry. Freeman and Company.

5. Lehninger, A. I. 1980. Principles of Biochemistry. Worth Pub. Philadelphia.

6. Merts and Parter. Laboratory Experiments in Biochemistry. Burgens Pub. Co. Minneapolis.

7. Street. 1967. Plant Metabolism. Pergam Press. London.

GEB -208
Computer Science and  Bioinformatics
             Full Marks: 50 (1/2 Unit)

                                                    Time: 3 Hours

Applicaions: Multimedia systems, Computer networks. Basic concepts on LAN and WAN an Internet systems Internet services, On-line and off-line E-mail and WWW.

Selection of computer: Hardware, software and cost consideration.

Maintenance: Power supply stability, grounding. effect of sugre, sag current and its proteetion. Effect of static charge on computer divices, handling of computer cards and chips, computer viruses and protection, Software trubleshooting and maintenance.

DNA sequence data management. Database and homology search of DNA and protein sequences.

Labeling at torads and polaroid photographs using Microsoft Excel and presentation of nucleic acid sequences using Power Point Scanning of DNA, Protein and Isozyme profiles using computers and scanner

Bioinformatics:

Development of Bioinformatics, the Internet and the Biologist. The Gene Bank Sequence Database. 

Structure Databases, the NCBI Data Model. Sequence Alignment and Database Searching. Practical Aspects of Multiple Sequence Alignment. Phylogenetic Analysis. Predictive Methods using Nucleotide Sequences.   Predictive Methods using Protein Sequences. 

THIRD YEAR

Examination: Part- III                        Year: 2009
	Course No.
	Course Title
	Marks/ Unit

	     THEORY COURSES: Honours 
	

	GEB -301
	Physiology & Biochemistry of Animals
	75 (3/4 Unit)

	GEB -302
	Microbial Genetics
	75 (3/4 Unit)

	GEB -303
	Cytogenetics 
	75 (3/4 Unit)

	GEB -304
	Molecular Genetics 
	75 (3/4 Unit)

	GEB -305
	Population Genetics 
	75 (3/4 Unit)

	GEB -306
	Animal Biotechnology 
	75 (3/4 Unit)

	GEB -307
	Cell and Developmental Biology 
	75 (3/4 Unit)

	GEB -308
	Immunology   and Immunogenetics 
	75 (3/4 Unit)

	GEB-309
	Plant Cell and  Tissue Culture 
	75 (3/4 Unit)

	GEB- 310
	Biotechnology for Crop Protection
	75 (3/4 Unit)


	       PRACTICAL COURSES: Honours 
	

	GEB –311
	Covering Courses 301, 302 & 305
	50(1/2 Unit)

	GEB –312
	Covering Courses 303 & 307
	50(1/2 Unit)

	GEB –313
	Covering Courses 304, 306 & 308
	50(1/2 Unit)

	GEB –314
	Covering Courses 309 & 310 
	50(1/2 Unit)

	
	Class assessment: Tutorial /Class attendence / Field reoprt or Excursion. ( 25+10+15)
	50(1/2 Unit)

	
	Viva-voce
	50(1/2 Unit)


                     

                                                            1050 (10.5 Unit)
GEB-301

Physiology & Biochemistry of Animals

       Full Marks: 75
(3/4 Unit)





Time:  4 Hours

1 Digestion and Nutrition:  Composition, function and regulation of salivary, gastric, pancreatic, bile and intestinal  

   juices; absorption, utrition; balanced diet; Importance of vitamins and minerals and trace elements; diigestive   

   disorders.

2. The circulatory system: Compostition and function of blood and lymph; blood group and Rh factor; blood cell  formation. Heart: a brief indroduction, anatomy of heart. origin, conduction and regulation of heart beat; Cardiac cycle; electrocardigram; Blood presssure; Capillary pressure; Regulation of blood pressure. 

3. Respiration: Mechanism and control of breathing; transport of oxygen and carbondioxide; Oxygen dissociation curve of hameoglobin and myoglobin; Bohr effect; Chloride shift; Human respiratory disorders.

4.Structure and function of the kidney: Micro architecture of the kindey; Physiology ofurine formation  Role of the kidney in the regulation of water, salt and acid base balance; Renal disorders.

5. Muscle: Ultrastructural chemical  and physiological basis of skeletal muscle contraction; Molecular mechanism in muscle contraction.

6.Nervous system: Structure of neurone:  Nature of nerve impulse; origin and propagation along a  neurone; Membrane potential, action,  Synapse and myoneural junction, Integratative function of the central nervous system; Structure and function of sensory organs concerned with vision, sound perception, taste, smell and touchr: eceptors; Major neurophysiological disorders in humans.

7.Endocrine system:  Hormones and other signalling molecules; Hypothalamus, pituitary, thyroid, parathyroid,   

    adrenal,  pancreas and gonads; Other endocrine elements (pancieatic islets etc); Local-chemical mediators  

    prostaglandin; Consedequence of endocrine malfunction.

8.Principles of reproduction; The beginning; Reproductive modes: asexual and sexual; human reproduction and 

   development.

9.Liver: Structural organization and functions;

Book Reference:
1.Gyton, M.D.1986., Text Book of Medical Physiology. W.B. Saunders Company, London.

2. Smith, E., Pateson, C.R. Scratecherd, T. and Read, N.W. 1988. Text Book of Physiology. Longman Group Ltd., Hongkond.,

3. Elaine, N. Human Anatomy and physiology. 4th Ed. Benjamin/Cummings. Scienctific Publishing, Menlo Park, California.

4. Thews, 1982. Human anatomy. Physiology and Pathophysiology.

5. Ganoong, 1985, Review os Medical Physiology
GEB-302

Microbial Genetics

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	Introduction: The evolution of microbial genetics; Early concept of bacterial variation; Adaptation, mutation and seletion, multinuclear conditions, dominance and recessiveness of characters; reproductive mechanism in bacteria & fungi and segregation of genetic characters.

	2.
	Molecular aspets of genetics: Components of DNA and RNA, aregement of nucleotides in DNA Replication of DNA, RNA synthesis, In vitro denaturation and renaturation of DNA, RNA as source of information.

	3.
	Mutations: Backmutations reveraion and suppression and mutation rates, mutagenic agents and molecular basis of mutagenesis, biochemical mutations; mechanism of mutation, site directed mutagenesis, Tn mutagenesis.

	4.
	Genetics of Bacteria: Genetic transfer of characters; Bacterial conjugation, conjugation mating type; Recognition of factors, chromosomal transfer, interrupted mating experiments, chromosome mapping, Types of plasmids, detection of plasmids, Transfer of plasmid DNA plasmid replication, Partition of plasmids at cell division Sexduction, Transformation – transformation of pneumococcal capsular types-cellular com petence and  environmental conditions required for transformation linkages; Transduction-general, restroted and abortive transductions; Fine structure study through transduction.

	
	

	5.
	Genetics of fungi: Alternation of generation study of Aspergilqus nudulans. Neuruospora crassa aand yeasts.

	6.
	Genetics of Viruses: Genetics of  bacteriophage (Lambda) and phage induced mutation, DNA and is gene organization.


Book Reference:
Snustad, D.P. Sippons, M.J. and Jenkins, J.B. Principles of Genetics, Jacaranda / Wiely publishers, 1997

          GEB-303

Cytogenetics

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	Introduction to cytology and cytogenetics.  

	2.
	The chromosome complement: Morphological structure of prokaryotic chromosome,eukaryotic chromosomes, their nomenclature and their characteristics. Chemical organization of chromosome, Fine structure of chromosomes; Euchromatin, Heterochromatin, Karyotype and banding patterns of chromosome.

	3

    
	Structural changes of chromosomes: Deletion, duplication, inversion, translocation: Defination, types, origin, meotic behavior role in evoulation and uses in cytogenetical study.

	4.

   
	Numerical changes of chromosomes.

Polyploidy in higher plants. Autopolyploidy origin and occurrence, phenotypic effects, meiotic behaviour, breeding behaviour and meiotic configuration of autotriploids and autotetraploids.

	5.
	Allopolyploidization of autopolyploids; Genome analysis in allopolyploids and synthesis of new species using allopolyploidy.

	6.
	Source of primary, secondary and tertiary in trisomics, source and cytology of monosomic   locating genes through monosomic analysis. Meiotic and breeding behaviour of trisomic, monosomic and nullisomic.

	7.
	Cytogenetics of substitution lines. Production of different substitution lines and their genetic analysis.  


Book Reference
1. Cytogenetics of Aneuploids by Gurdev S. Khusn, Academic press, New York & London.
2. Cytogenetics by P.K. Gupta, Rastogi and company, Subasn Bazar, meerut, Indie.
3. Genetics by P.S. Verma and V. K. Agarwal, S. Chand and company, Ramnagen, New Dellhi.
4. Genetics by C. Y. Avers, Revised Edition.
5. Cytogology and Genetics VR dnyanzagan, Tota meGraw Publishing, Company Ltd. New Dellhi. 
     GEB - 304

Molecular  Genetics

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
1. Chemical basis of heredity: Evidence for DNA and RNA as genetic material. The Watson and Crick model of DNA structure. Different physico-chemical properties of DNA (Tm value, Cot values, hybridization kinietics, different combinations of DNA).

2. Structural organization of genetic material: Genome organization in viruses, bacteria and the organelles of eukaryotes.

3. Replication of DNA: Mode of replication; Experimental findings of Meselson and Stahl and of Taylor and Carins; Mechanism of replication; control of DNA synthesis for prokaryotic and eukaryotic system.

4. Transcription: Prokaryotic and eukaryotic RNA polymerases, regulation of transcription; promoters, enbancers, terminators, mechanism of RNA splicing and RNA processing, mRNA structure and its relation to its stability.

5. Translation: The path from gene to proteins; Gene protein relationship, Genetic code, specificity, redundancy and Wobble hypothesis, colinearity of gene and protein structure, post translational modifications.

6. Protein sysnthesis: Ribosome structure, protein synthesis: Initiation, elongation and termination. Control of translation both in prokaryotes and eukaryotes.

Book Reference

1. Snustad, D.P. Simmons, M.J. and Jenkins, J.B Principles of Genetics, Jacaranda / Wiely 

       publishers, 1997

2. Klung, W.S. and Cummings, M.R. 1980. Concepts of Genetics., Scott, Foresman and Company USA.
3. Watson, J.D. and Hopkins, A.M., Roberts, J.W., S.eitz, J.A., and Weiner, A.M. 1988. Molecular Biology of the Gene. Benjamin / Cummings Scientific Publishing, Menlo Park, California.
4. Lewin, B. Genes VII., Oxford University Press. seventh Edition.
     GEB - 305

Animal Biotechnology

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
1. Introduction: Definitions, major techniques of animal biotechnology, biosensors, biochips, biofilms and biosurfactents, bioinformatics, application of animal biotechnology, aquaculture improvement through biotechnology, animal diseases, livestock production, recombinant DNA technology and ruminal bacteria, improvement in nutritive value of low quality feeds,

2. Principles animal cell and tissue Culture: Origin of the concept, Types of cells, primary culture, cell lines and cloning, somatic cell fusion, flask culture, organ culture and whole embryo culture, Techniques of cell and tissue culture, Application of Animal tissue culture. 

3. Animal tissue culture media:  Blood plasma, blood serum, serum free media, tissue extracts, complex natural media, chemically defined media, and other tissue culture media.

4. Transgenic Animal Technology: Transgenic mice, transgenic swine, transgenic cattle, collection of embryo, culture and transfer of embryos, methods for the introduction of recombinant DNA into chicken embryos, problems after developing transgenic animals.  

5. Human and Animal Health: Immune system: definition, classification of immunoglobulin, diversity of antibodies, immunization, antigens, antigen-antibody binding, lymphocytes: origin of lymphocytes, T cell and B cells, functions of lymphocytes, hybridomas technology and production of monoclonal antibodies, vaccines, neoplasia, HIV and AIDS.

6. Study of some cell lines: Hela cell, (-cell.

Book Reference:
1. Bulock J. and Kristiansen B. : Basic Biotechnology.

2. Wisenan A : Principles of biotechnology.

3. John E. Smith : Biotechnology.

4. R. C. Dubey : A Text book of Biotechnology.

5. Lick and Pesternak: Molecular Biotechnology.

6.S.S. Purohit : Agricultural Biotechnology

GEB-306

Cell and Developmental Biology

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	Cytoskeleton and sub-cellular organization of eukaryotic cells.

	2.
	Signal transduction

	3.
	Plant developmental process and their control by hormone and environment

	4.
	General principles and concepts of development, basic types of animal development. Developmental potential, determination and differentiation; Cell interactions and induction; mesoderm induction in Xenopus.

	5.
	Introduction to the development in dictoyostelium and Drosophila

	6.
	Common developmental proteins from Drosophila to man, use of  these proteins for production of developmentally specific protein.

	7.
	The eukaryotic cell cycle.


 Book Reference
1. Darnell, J;, Lodish H. and Baltimore, D. 1986. Molecular Cell Biology., W.H. Freeman and Company, New York.

2. Alberts B. Bray, D. Lewis, J., 1989. Molecalar Biology of the Cell, Garland Publishing, line New York.

GEB - 307

Immunology and Immunogenetics

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
1. Introduction to Immunology and immune system.

2. Antigens, Antibodies and Immunoglobulin: Antigen-antibody reaction, Aglutination precipitation, etc. Theories of antibody production, Purification of antibody, Immunoglobulin genes and diversity.

3. Cells & tissues involved in Immune response; T-and B-cells, development maturation, activation, recognition and accessory molecules of T-& B-cells.

4. Immunization.

5. Immunological techniques: Gel diffusion, complement fixation assay, radioimmuno assay, immunoradiometric assay, ELISA, enzyme link immuno adsorbent assay, some examples of immunological procedures used in bioassay.

6. Cytokines: Main features of the best studied cytokines, cytokine secretion and action, cytokine receptors & antagonists, the cytokine network and its role, immunoregulatory role of cytokine, role of cytokine in thymic development of T-cells.

7. MHC : Discovery & function, Class I and Class II structure, antigen processing and presentation, Genomic organization of MHC, MHC polymorphism.

8.
Hypersensitivity reaction, autoimmunity and tumourimmunology.

9. Immunoglobulin (Ig) Genetics: The generation of antibody diversity.

10. Hypersensitivity: Immediate hypersensitivity(Type-I), antibody-dependent cytotoxicity(Type-II), immune complex-mediated hypersensitivity(Type-III) and delayed type of hypersensitivity(Type-IV). 

11. Transplantation and Autoimmunity: Transplantation and mechanisms of graft rejection, clinical tissue transplantation and immunosupression; Autoimmunity and autoimmune diseases (i.e., Hashimoto’s thyroiditis, Rheumatoid arthritis, systemic lupus erythromatosus).

12.Techniques in Clinical Immunology: Precipitation, agglutination, immunodiffusion, immunoelectrophoresis, iradioimmunoassay (RIA), immunofluorescence and enzyme liked immunosorbantassay (ELISA).

Book Reference:
1.Ivan Roitt Jonathan Brostoff and Devid Male. 1998. Immunology (4th ed). Moshby. New York.

2.Ian R. Tizard. 1996. Verterinary Immunology an introduction (5th ed). W.B. Saunders Copmany. London.

3.Danald M. Wein. and John Stewart. 1997. Immunology (8th ed) Churchill Liingslone. Longman Singapor Publishers (Ple.)ltd.

4. John Macloed: Davidson’s Principles and Practice of Medicine (24th ed).

5. Gillham, B., Despo, K. P., Thomas, J.H.: Will’s Biochemical Basis of Medicine.   

6. Harper’s Review of Biochemistry (24th ed).

GEB - 308
Plant Cell & Tissue Culture
             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	Introduction to tissue culture: History, development, careers and scope, aims and objectives.

Culture media: Laboratory organization, Sterile techniques; Nutrition of plant cells. Composition and preparation techniques for solid and liquid media. 

Plant growth regulators: Types and their uses in tissue culture.

Tissue and organ culture: Establishment and maintenance of callus and cell suspension cultures, Cellular differentiation and regulation of morphogenesis.

 Somatic embryogenesis: Principles and protocol; control of embryogenesis and organogenesis; Single cell methods, Cytology of callus; Tissue culture and genetic engineering.

	Tissue culture techniques: Haploid production androgenesis; anther and microspore culture; Embryo rescue and culture; Micrografting, in vitro pollination and fertilization; Protoplast isolation; Somatic hybrid and cybrids.

Meristem Culture: Isolation and culture of shoot tip and meristem, confirmation techniques for pathogen elimination. 

 In vitro selection of mutants: Mutant for salt, disease, cold, drought, herbicide and other stress condition.

Artificial seed: Techniques for encapsulation, regeneration and preservation, application and objectives.

Germplasm conservation: Cryopreservation and in vitro conservation. 

	Tissue culture applications: Improvement of crop varieties through somaclonal variation. Establishment of cell lines and evaluation; Secondary metabolite in cell culture; Application of tissue culture for crop improvement in agriculture, horticulture and forestry.


Book Reference

1. An introduction to Plant Tissue Culture. Razdan, Oxford. Calcata.

2. An introduction to Plant Tissue Culture. Kalyan  Kumar De. New Central Book Agency.1995.

3. Principles and Practices in Plant Science. Walton. P.D., Prentice Hall 1988.

4. Plant Cell Culture: A practical approach. Dixon 1994 

5. Plant Tissue Culture to Application. Bhowjwani S.S. an Limitations 1990.
GEB - 309
Biotechnology Crop Protection
Full Marks: 75(3/4 Unit)





Time:  4 Hours
	A.
	Biotechnology for Crop Disease Management

	1.
	Biopesticides: Development of antagonistic strains suitable for varying soil pH and moisture. increase in effeciency of antibiotic production, chitinase gene, cloning of chitinase gene from microorganisms to another to increase biocontrol efficiency, development of biocontrol products bacteriocin, pseudo bactin, development of mild strains for cross protection.


	2.
	Tissue Culture: Meristem culture for plant virus elimination, somaclonal variation to create new sources for resistance against fungal, bacterial and viral diseases.

	3.
	Biological Control: Bio-control of plant pathogen, insects, pests and weeds, single cell protein.

	4.
	Molecular Biology: Toxin production by fungus, bacterial pathogens, induction of resistance in cells, molecualr virology, genetic engineering, defense gene, pathogenesis related proteins, chitinase gene, virulent gene, coat protein gene, satellite RNA gene, MIC RNA gene, movement protein gene uses in genetic engineering.

	5.
	Molecular and Immunodiagnostics: Molecular and imunodiagnosis, DNA probes, ELISA techniqus, immunosorbent electron microscopy, RIA (Radii immunosorbent assay) Immune gold assay and monoclonal antibodies.

	6.
	Stress Tolerance: Drought, flood, salt and other tolerant genes.

	B.
	Biotechnology in Pest Management:

	1.
	Role of Biotechnology in Pest Management: Microbial control and biotechnology, genetic improvement of natural enemies, mass production techniques – in vitro production of entomopathogens in cell lines, genetic engineering with  Bacillus thuringiensis.

	2.
	Recombinant DNA technology and Geetic Control of Insects: Transgenic plants, Bt toxin gene trypsin inhibitor gene, maipulation of biological rhythm in insects for their control, application of research in neuroendocrinology, biologically active peptides and botanicla pesticides.


Book Reference:
1. Bennet and Lasure, 1985: Gene Manipulations in Fungi.

2. Graniti et al. 1989: Phytotoxins and Plant Pathogenesis.

3. Hill, B.A. 198:  methods in Plant Virology.

4. Vidhyasekaran, P. 1988: Physiology of Disease Resistance in Plants, Vol. I & Vol. II

5. Burges, M.D. 1981: Mirrobial Control of Pest and Plant Diseases, Academic press London.

6. Day, P.R. 1986: Biotechnology and Crop Improvement and Protection, BCRC Monograph.

7. Kirsch Baum: J.B. 1985: Potential Implication of Genetic Engineering and Other Biotechnology to Insect Control, Ann. Rev. Entomol.

8.  Maeia, S. 1989. Expression of Foreign Genes in Insects using Baculovirus Vectors. Ann Rev. Entomol

GEB - 310
Population Genetics

Full Marks: 50 (1/2 Unit)



Time: 3 Hours

	1.
	Introduction: Historical Background and Development.  

	2.
	Gene Frequencies and Equilibrium: Gene Frequencies, Gene pool, conservation of gene Frequencies stain of Eqlilibrium of Two or More Loci, Sex linkage.

	3.
	Estimation of equilibrium Frequencies in Natural populations: Codominance in Natural population, sex-linkage in Natural populations and multiple alleles. 

	4.
	Changes in Gene Frequencies: As Selection: mutation, rigration and drift.

	5.
	Mating and Reproductive System: Inbreeding, Asexual or Apomictic Reproduction, Assortative mating, Measuremant of Inbreeding, out breeding and Non-random mating.

	6.
	Speciation: Race formation, the species, modes of speciation and isolation.

	7.
	Genetic polymorphism: A General account and the Basis.

	8.
	Population genetics and crop protection: The conservation of gene pools; the control of pests.


Book Reference

1. Hedrick, P. W., Genetics of population.

2. Strickberger, M. M.,Genetics. 

3. Verma and Agarwal, Cell Biology, Genetics and Evolution

4. Verma and Agarwal, Genetics.

FOURTH YEAR

Examination: Part- IV ,                                                 Year: 2010
	Course No.
	Course Title
	Marks

	   THEORY COURSES:  Honours 

	GEB - 401
	Advanced Molecular Biology
	75 (3/4 Unit)

	GEB - 402
	Recombinant DNA Technology
	75 (3/4 Unit)

	GEB - 403
	Plant Genetic Engineering
	50(1/2 Unit)

	GEB - 404
	Biotechnology of Microbial Systems
	75 (3/4 Unit)

	GEB - 405
	DNA Fingerprinting and Molecular Diagnostics
	75 (3/4 Unit)

	GEB - 406
	Biometrical Genetics
	75 (3/4 Unit)

	GEB - 407
	Human Genetics and Genetic Engineering
	75 (3/4 Unit)

	GEB – 408
	Environmental, Industrial & Pharmaceutical Biotechnology
	75 (3/4 Unit)

	GEB - 409
	Agricultural Biotechnology
	75 (3/4 Unit)

	GEB - 410
	GMOs and Biosafety Regulations
	50(1/2 Unit)

	                       PRACTICAL COURSES  :                        
	

	GEB - 411
	Covering Courses 401, 404 & 407
	50(1/2 Unit)

	GEB - 412
	Covering Courses 403, 408 & 409
	50(1/2 Unit)

	GEB - 413
	Cover Course  406
	50(1/2 Unit)

	GEB - 414
	Covering Courses 402, 405 & 410
	50(1/2 Unit)

	GEB - 415
	Class assessment: Tutorial /Class attendence / Field reoprt or Excursion. ( 25+10+15)
	50(1/2 Unit)

	GEB - 416
	Project Paper / Theis / Disesertation
	50(1/2 Unit)

	
	Viva-voce
	50(1/2 Unit)


                                                                                                              1050 (10.5 Unit)
GEB - 401

Advanced Molecular Biology
             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	Chromosome structure: Basic chemical aspects-DNA, histones and non-histones; Basic structural aspects-the nucleosomes, euchromation and heterochromation.

	2.
	Organization of the genome in eukaryotes: Gene and gene number: C value paradox; Organization of replication; gene amplification, chromosomal redundancy, repetitive DNA and its relevance to plants and animals inverted and tandem repeats.

	3

    
	Regulation of gene expression: Transcription- RNA polymerases, sigma like factors in eukaryotes; Heterogeneous nuclear RNA; Messenger RNA, structure and complexity; Interrupted genes and RNA splicing; Expression of specific genes; Genes for ribosomal RNA; Histone genes; Globin genes; Heat shock genes; Leghemoglobin genes; genes for storage proteins of legumes and cereals; possible role of middle repetitive DNA in control of gene expression; Britten-Davidson model.

	4.

   
	The dynamic genome: Mobile genetic elements in eukaryotes (jumping genes) – relevance to plants; studies in maize; Generation of antibody diversity.

	5.
	Regulation of gene expression in prokaryotes; Lac and Trp operon, inducible and repressible systems; positive and negative control; Brief introduction to the complexity of eukaryotic genetics.

	6.
	Mutation and repair of DNA: Type of mutation; Spontaneous and Induced mutation; Physical and cheical mutagens; Molecular basis of mutation: in vitro mutageneisis, site-directed mutagenesis; transposons and insertional elements; Repair mechanism in mutation, rate and its measurement.

	7.
	Gene expression in somatic cell hybrids.

	8.
	Molecular biology of organelles: Genomes of mitochondria and plastid- interaction with nucleus; rubisco-a case study of duel control of its synthesis by nucleus as well as plastome.


Book Reference
1. Lewin B., Genes Vii, Oxford University Press, Sixth Edition.

2. Darn ell, J. Lodish, H. and Baltimore, D. 1986 Molecualr Cell Biology,. W.H. Freeman and Company, New York.

3. Alberts, B. Bray, D. Lewis, J., 1989. Molecular Biology of the Clee. Garland Publishing, Inc. New York.

4. Wolfe, S.L., Molecular and Celular Biology, Wardswoth, Belmont. CA.
GEB - 402

Recombinant DNA Technology 

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	Restriction modification enzymes used in recombinant DNA technology.

	2.
	Cloning vectors: Plasmid cloning vector pBR 322 other plasmid vectors.

	3.
	Gene library: Construction  cDNA library and genomic library, Screcning of gene libraries- screening by DNA hybridization, immunological assay and protein activity.

	4.
	Cloning of foreign genes: Vectors for cloning large piece of DNA-Bacteriophage vectors and other phage vectors; Cosmids, Phagemids; YAC and BAC vectors.

	5.
	DNA delivery methods- physical methods and biological methods.

	6.
	Marker genes: Selectable markers and Screenable markers, nonantibiotic markers.

	7.
	Genetic transformation of prokaryotes: Transferring DNA into E. coli-Cheical induction and Electroporation.

	8.
	Gene expression in prokaryotes: Tissue specific promoter, wound inducible promoters, strong and regulatable promoters, incresing protein production; Fusion proteins; Translation expression vectors; DNA integration into bacterial genome; Increasing secretions; Metabolic load.

	9.
	Recombinant protein production in yeast: Sacch aromyces cerevisiae expression systems; S. cerevisiae vectors.

	10.
	Mammalian cell expression vectors: Selectable markers; Two vector expression vectors: Selectable markers; Two vector expression system; two gene expression vector.

	11.
	Directed mutagenesis; transposon mutagenesis

	12.
	Gene targeting

	13.
	Site specific recombination.


Book Reference

1. Glick, BR. and Pasternak, J.J. 1988. Molecular Biotechnology, ASM Press, USA.

2. Glover, D.M. and Hames, B.D. 1995. DNA cloning 1 and 2 IRL press USA.
3. Sambrook, J., Fritsch, E.F., Mariatis., 1999. Molecular Cloning, Aulaboratory. Manual, Cold 
4. Watson, 1992 Recombinant DNA.
GEB - 403

Plant Genetic Engineering
             Full Marks: 50
(1/2 Unit)

                                Time:    3  Hours
	1.
	Plant genome specialities.

	2.
	Genetic engineering of plants; Methodology Plant transformation with Tiplasmid of Agrobacterium tumifacians Ti plasmid derived vector systems; Phyical methods of transferring genes to plants- vucroproectile bombardment. 

Electroporation; Use of reporter genes in transformed plant cells: Manipulation of gene expressinon in plants; Production of marker free transgenic plants.

	3.
	Application of plant genetic engineering: Developing insect-resistance, disease-resistance and herbicide resistance in plants. Developing stresss and  tolerance in plants-oxidative, salt and submergene stress, fruit ripening. Genetic manipulation storage Provitamin A, iron proteins in rice. Modification of food plant taste and appearance yield increase in plants, Wild plant relatives as a source of novel genes, plants as vioreactor antibodie., polymers. foreign protein in seeds.

	4.
	Marker aided selection in plant breeding – RFLP, RAPD and AFLP

	5.
	Ethics an issues regarding genetically modified plants.

	6.
	Genome mapping efforts in rice & maize, Potential applications.


Book Reference
1.Gresshoff. P.M. SRC Series of Current Topics in Plant Molecular biology. Plant Biotechnology and 

   Development.

2.Anderson, L. A., Plant Cell Culture. Advances in Biochemical Engineering and Botechnology.

3.Watson, 1992 Recombinant DNA.

4. Portykus, 1995, Gene Transfer to Plants.

5. Mantel and Smith, 1984 Plant Bioctechnology.
GEB - 404

Biotechnololgy of Microbial Systems

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	Microbial production of therapcutic agents; Phaarmaceuticals- Isolation of interferon cDNAs; Engineering human interferon and human growth hormone; optimizing gene expression. Enzymes-DNAase I and Alginate lyase against cystic fibrosis. Monoclonal antibody as therapeutic agents- Production of antibodies in E. coli. HIV therapeutic agents.

	2.
	Vaccines: Subunit vaccines-Herpes simplex virus. Foot and mouth disease, Tuberculosis, Peptide vaccines, Genetic immunization, Attenuated vaccines, Vector vaccines.

	3.
	Synthesis of commercial products by recombinant microorganisms: Restriction endonucleases. Small biomelecules- L. Ascorbic acid, Indigo, amino acids. Antibiotics, Biopolyers.

	4.
	Biorecombination and biomass utilization: Microbial degradation of xenobiotics; Commercial production of fructose and alcohol; silage fermentation Utilization of celulose.

	5.
	Economically important primary and secondary metabolites. Production of single cell protein from carbohydrates, n-alkanes, methane and methanol for use in food and feed. Liquid and gaseous fuel.

	6.
	Production of beer, wine, vinegar and distilled beverage; Microbial food products.

	7.
	Use of immobilized cell systems for the production of industrially important chemicals.

	8.
	Biomass utilization of food, fuels and chemicals.

	9.
	Role of microbess in Dairy products. Flavours.

	10.
	Microbial ore leaching.


 Book Reference
1. Primrose. Modern Biotechnology.

2. Fogerty, 1983 Microbial Enzymes and Biotechnology 

3. Bulock, 1987 Basic Biotechnology.

4. Gibson, 1994 Microbial degradation of organic compounds.

5. Lizuka, 1981. Microbial Conversion of Steroid and alakloids.

6. Laskin, 1985. Enzymes and Immobilized Cells in iotechnology.

7. Davis, 1976, Single cell Protein.

GEB - 405

DNA Fingerprinting and Molecular Diagnostics
             Full Marks: 75(3/4 Unit)





Time:  4 Hours

	1.
	Introduction

	2.
	Basic genetic principle

	3.
	Variable Number of Tandem Repeats /Minisatellite sequences

	4.
	Short Tandem Repeats (STRs) / Microsattellite sequences.

	5.
	Hybridization based DNA fingerprinting (RFLP)

	
	a) Radioactive method

	
	b) Fluorescent method

	
	c) Chemiluminsescent method.

	6.
	PCR-based DNA fingerprinting

	7.
	Single locus and multi-locus DNA fingerprinting

	8.
	Isolation of DNA from whole blood, soft tissues, semen stains and swabs, bones, plant material.

	9.
	Polymorphism: Polymorphism of some genetic locus in relation to disease (HLA, Apo and ACE gene)

	10.
	Applications of DNA fingerprinting

	
	a) Criminal investigation (personal identification)

	
	b) Immigration

	
	c) Paternlty dispute

	
	d) Indentification of missing children, bodies found in plane crash road accident etc.

	
	e) Varietal identification of plants.

	
	Molecular Diagnostics

	1.
	Diagnosis of Cystic fibrosis by multiples PCR Clinical implications Abnormal mucus clearance from the respiratory tract with frequenct infections, pancreatic insufficiency, anormal salt transport, infertility in males.

	2.
	Detection of B-Thalassemia mutation using ARMSPCR Clinical implications; Anemia (red cell deficiency)

	3.
	Detection of Frgile X syndrome by FMR-i gene trinucleoide repeat analysis clinical implications Mental retadation, long faces, large ear, prominent jaws, post-pubertal macroorchidism.

	4.
	Detection of Philadelphia chromosome (BCL-ABL (9: 22) translocation] by genomic southern hybridization.

	5.
	Bone marrow engraftment: DNA analysis Am: To distinguish patent and donor cells as different using hypervariable tandem repeat polymorphic DNA markers.

	6.
	Identification: of bacterial species based on the sequences of their 16S ribosomal RNA genes.

	
	DNA Microarrays / DNA Chips / Gene Chops

	
	Basic concept

	
	Design of a DNA Microarry

	
	Applications of DNA Microarry technology: Disease diagnosis, Drug discovery etc.


Book Reference
1. Micklos, Davod A. and Freyer, Greg A. 1990. DNA Science, Cold Spring harbor Laboratory Press and Carolina Biological Supply company.

GEB – 406

Biometrical Genetics

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
	1.
	Definition and scope of Biometrical Genetics.

	2.
	The principle of scaling and scaling test.

	3.
	Additive dominance model, components of means.

	4.
	Non-allelic interactions.

	5.
	Genotype environment interactions in segregating and non-segregating generations.

	6.
	Components of variation

	7.
	Heritability; Broad sense, narrow sense. 

	8.
	Heterosis

	9.
	Diallel: Full, Half and Partial.

	10.
	BIPs

	11.
	Triple Test Cross.

	12.
	Biometrical analyses by Package Programme.


Book Reference
1. Biometrical Genetics (The study of continuous variation), Sir Kenneth  Mather & John L. Jinks  3rd    

    edition, 1982, Chapman and Hall

2. Genetics by, Monroc W. Strickbergen 2nd edition, Macrrillan Publishing co, Inc. Collier Macmillan  

    Publishers London.

3.Principles of Crop Improvement by N. W. Simmonds Longman Group Ltd. 1979, Printed with  

    connections 1981.

4.Indtroduction to Biometrical Genetics by, K. Mather & J.L. Jinks. Chapman & Hall, 1977

5.Introduction to Quantitative Genetics, 2nd Edition by: D. S. Falconer. Longman

6.Strickberger, M. W., Genetics.

7. Falconer, D. S., Introduction to Quantitative Genetics. Second Ed.

GEB - 407

Human Genetics and Genetic Engineering 

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
1. Structure of Human chromosome and DNA, karyotype, chromosomal abnormalities in Human (Chromosomal abberation, chromosomal abnormalities and syndromes : structural chromosomal abnormalities, Numerical chromosomal abnormalities, Cri-du-chat syndrome, Down syndrome, Turner syndrome, Klinefelter syndrome, XY female and XX males).

2. Metabolic disorders in human. Genetic causes for heart failure and other circulatory diseases. Neurogenetics and diseases of nervous system.

3. Sex-linked disease in human.

4. Genetics of ageing.

5. Immunogenetics-antigen and antibody, immune response in human. Molecular basis of MHC.

6. Immunisation and vaccine production. ELISA for disease diagnosis.

7. Oncogenes and cancers.

8. Gene mapping and DNA fingerprinting.

9.           Human genetic counseling.
9. Cloning of human disease genes-Detection of mutations on human genes; Functional gene cloning; Candidate  

               gene cloning; positional gene cloning.
10. Human gene therapy-Ex vivo and in vivo gene therapy: Viral gene delivery systems; pro-drugactivation therapy;  

11. Nucleic acid therapeutic agents; Oligonucleotide correction of genetic conditions. 
              11Pharmacogenetics: Gene tests to guide drug therapy: who stands to benefit from a certain drug or be  

              harmed by it.
12. Genetic Basis of Some Disorders: Diabetes and it’s typing, genetic basis of Type-I DM, HLA-DQ, HLA-DR  

              and MHC, maturity onset diabetes mellitus in young (MODY); Phenylketonuria (PKU), Alkaptonuria, 

              hemophilia, thalassamia.

13. Chromosomal Abnormalities: Karyotyping, Fragile-X Syndrome, Metafemales, Down’s Syndrome, Cystic  

              fibrosis.

14. Cancer: Chemical carcinogens, types of cancer cells, molecular basis of cancer, oncogens and oncogenic viruses; Hematological malignancies: leukemia, lymphoma and myeloma, cancer chemotherapy.

15. AIDS: Definition, the biology of HIV, HIV and the immune system; Pathogenesis of AIDS: asymptomatic 

               carrier- PGL-ARC-Full  blown AIDS.

 Book Reference

1. Watson. Recombinant DNA Technology.

2. Foster, G.D. and Twell, D. Plant Gene Isolation: Principles and Practice.

3. Barbuik. L.A.; Phillips, J.P. and M. Moo-Young. Animal Biotechnology: Comprehnsiv    

      Biotechnology.
4. Niyogi, A. K. and Srivastava, H. C., Human Genetics.

5.  Singer. Human Genetics.

6.  Mange. Human Genetics Basic.

7.  Mandal, I.S. Fundamental of Human Genetics.

8.  Dhar, P.K., Human Genetetics.

9.  Donald, M. W., Immunology.
10.Roitt, M., Immunology

g) Snustan, D.P., Simmons, K.J. Principles of Genetic, John Wiely & Sons, Inc.

h) Lewn B., Genes VII, Oxford University Press, U.K.

i) Watson, 1992, Recombinant DNA.

j) Hart. 1998. Human Genetics.

k) Lee, T.F., 1992. Human Genome Projects, Plenum Press, New York.

GEB - 408

Environmental, Industrial & Pharmaceutical Biotechnology

             Full Marks: 75(3/4 Unit)





Time:  4 Hours
Introductio: Environment and sustainable development, biogeochemical transformations of C.N.S. and P

Environmental Pollution: Defination, nature of pollutaiots, and types of pollution origin, effects and control systems.

Waste Utilization: Production of single cell protein. biogas, bio-fertilizers etc.

Development and optimiztion of membrane bioreactor process for use in sewage treatment. Application of biosensors for the detection of environmental pollutants. Isolation and enrichment of micro organisms capable of detoxifying environmental pollutants. Novel biotechnological approaches in waste treatment: genetic manipulation, enzyme and specialized bacteria. Micro organisms and metal pollutants: 

Introduction: Definition, history, biotechnology used in industry and pharmaceuticals. Concept of Good Manufacturing Practice (GMP): Practice of GMP, quality Control, Quality Assurance and In-process control in Pharmaceutical and Industry. Affects of microorganism in pharmaceticals and industries environment, Production of pharmaceutical products: Production of polyclonal and monoclonal antibiotics, antibodies, vaccine and immunosera, cell culture and hybridoma technology. Modern pharmaceutical products by recombinant DNA technology: Interferon, insulin, somatostain, human growth hormone, etc. Test and techniques used for good pharmaceutical product: Sterility testing, purification of pharmaceutical products. Disease and diagnosis: Infectious and genetic disease, diagnosis of diseases by conventional and DNA based probes, gene therapy and counseling.

Book Reference

1.     Huge, W.B. and Russel, A.D. Edited: Pharmaceuical Microbiology.

2. Board, R.G. Allowodd, M.C. Bank, J.G. (Edited): Preservatives in the pharmaceutical, food & environmen industries, Blackwell Scientific Publication.

3. Atlas and Bartha: Microbial Ecology.

4. Klung and Reddy: Current Perspective in Microbial Ecology.

5. Foin,  I: Ecological Systems and the Environment.

6. Wise, D. L.: Biotreatment Systems, Volume II.

7. Mizrahi & Wezel: Advances in Biotechnological Proceess.

8. Danforth & Wexel: Advances in Biotechnological Process.

9. Danforth & Bakst: Biotechnology for Sulving Agricultural Problems.

10. Mitchell, R: Introduction to Environmental Microbiology.

11. Youn, M.M. (1997): Environmental Biotechnology.

GEB - 409
Agricultural Biotechnology
             Full Marks: 75(3/4 Unit)





Time:  4 Hours

Introduction: Definition, scope and importance of agricultural biotechnology. Advanced Method of Crop Improvement: Development and application of agricultural hybrid and cybrid, somatic cell variation, gemetoclonal variation in crop improvement.

Transgenic crops: Insect, pathogen and herbicide resistant transgenic  crops for improved crop productivity and improved nutritional quality. 

Biotechnology in Seed Production: Use of biotechnological methods for production and improvement of agricultural crop seeds, merits and demerits of commercialisation of genetically engineered seeds.

Biopesticiddes: Biopesticide, bionsecticide and weedicides, biological control, application of biotechnology for pest, insect and weed control, integrated pest management.

Marker Assisted Agricultural Improvement: Technologies of plant variety identification, selection of segregating population, estimation of genetic variation using biotechnological approaches.

Biotechnology and Biodiversity: Definition, components, interaction, hierachical pattern and scales of biodiversity, genetic diversity an its implication, conservation of biodiversity, biodiversity in agriculture, application of biotechnology in biodiversity.

Biosafety: Biosafety and risk assessment of genetically modified cops.

Book Reference:
Natesh.S.(1993): Biotechnology in Agriculture. Oxford & IBM Pvt. Ltd. India.

Cheet. I. (1993): Biotechnology in Plant Disease Control. Wiley-Liss Pub. Singapore.

Perscly. G.J. (1997): Agricultural Biotechnology: Country Case Studies . AB International. UK
             GEB - 410
GMOs and Biosafety Regulations 
            Full Marks: 50(1/2 Unit)





Time:  3 Hours
	1.
	Topics of concern related to the environmental release of genetically modified organisms (GMOs).

	2.
	Risk for animal or human health toxicity and food quality / sefety, allergies, Pathogen drug resistance (antibiotic resistance).

	3.
	Risk for agriculture – weeds or superweeds, alteration of nutritional value (attractiveness of the organism to the pests), reduction of cultivars ( increase of susceptibility) and loss of biodiversity.

	4.
	Risk of pollution with non-target organism-genetic pollution through pollen or seed disposal, horizonatal gene transfer (transgene or promoter dispersion) transfer of foreign gene to microorganisms (DNA uptake), generation of new live viruses by recombination.

	5.
	Risk for the environment-Persistancy of gene or transgene or transgene products, resistance / tolerance of target organism of susceptilility of non-target organisms, incrased use of chemicals in agriculture, unpredictable gene experession or transgene instability.

	6.
	General concerns-loss of familiarity, higher cost of agriculture, field trials not planned for risk assessment, ehthical issues (labelling).

	7.
	Genetically modified foods-Benefits and Risks, Regulations and public acceptance.

	8.
	Biosafety regulations to protect nature, growers and consumers interest and national interest.


Book Reference

1. Maurizio G. Paoredi and David Pimentel, Genetic Engineering in Agriculture and the Environment: Assessing risk an benefits. htt: / www.ag.auburn, edu / biotech / genetic. html.

2. Rissle, J. and Mellon, M., 1996 The Ecological Risks of Engineered Crops. Cambridge, USA: The MIT Press.









