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Semester I

	Paper Code
	Title
	Contact Hours
	Credits

	BTE 101

BTE 102

BTE 103


	Biochemistry

Analytical  techniques

Laboratory I
	Per Semester
	Per week
	03

03

02



	
	
	45

45

60


	03

03

04


	

	Total Credits for I Semester                                                                                   08


Semester II
	Paper Code
	Title
	Contact Hours
	Credits

	BTE 201

BTE 202

BTE 203


	Fundamentals of Microbiology & Fermentation Technology

Cell Biology

Laboratory II
	Per Semester
	Per week
	03

03

02

	
	
	45

45

60
	03

03

04


	

	Total Credits for II Semester                                                                               08


Semester III

	Paper Code
	Title
	Contact Hours
	Credits

	BTE 301

BTE 302

BTE 303


	Genetics

Molecular Biology

Laboratory III
	Per Semester
	Per week
	03

03

02



	
	
	45

45

60
	03

03

04


	

	Total Credits for III Semester                                                                              08


Semester IV

	Paper Code
	Title
	Contact Hours
	Credits

	BTE 401

BTE 402

BTE 403


	Immunology

Genetic Engineering

Laboratory IV
	Per Semester
	Per week
	03

03

02



	
	
	45

45

60
	03

03

04


	

	Total Credits for IV Semester                                                                            08


Semester V

	Paper Code
	Title
	Contact Hours
	Credits

	BTE 501

BTE 502

BTE 503


	Plant Tissue Culture

Animal Cell Science & Technology

Laboratory V
	Per Semester
	Per week
	03

03

02



	
	
	45

45

60
	03

03

04


	

	Total Credits for V Semester                                                                               08


Semester VI

	Paper Code
	Title
	Contact Hours
	Credits

	BTE 601

BTE 602

BTE 603


	Environmental Biotechnology

 Biostatistics And Bioinformatics
Laboratory VI
	Per Semester
	Per week
	02

02

02



	
	
	45

45

60
	03

03

04


	

	   Total Credits for VI Semester                                                                             08


Semester-I


Paper-I

BTE 101 Biochemistry

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to understand -

· The nature of biological material and hierarchy of molecular organization of cells
· The thermodynamic principles underlying biochemical reactions
· The function of macromolecules
· The reaction mechanism and regulation of enzyme activity
UNIT I Introduction







06hrs Nature of biological material- the chemical components of a cell. Hydrophilic and

Hydrophobic groups.


Hierarchy of the molecular organization of cells. 

Role of non-covalent interactions in molecular and supramolecular complexes.

UNIT II Thermodynamics
08hrs      Laws of thermodynamics and principles of bioenergetics. 


Nature of biochemical reactions and (G values. Reversible and Irreversible reactions

Role of enzymes in biochemical reactions.

UNIT III Intra- and Intermolecular Interactions



11hrs
Structure of nucleic acid and proteins







Helicity, bending, looping of nucleic acid and proteins





The basis for intermolecular interaction e.g. enzyme-substrate, antigen-antibody.

Structure of carbohydrate (glycogen, starch, cellulose and peptidoglycan) and lipids

(phosphholipids, sphingolipids and sterols).







UNIT IV Structural and functional complexity



12 hrs

Suitability of the following for the role of bioprocesses:




Molecules involved in generation of mechanical stability- polysaccharide, peptidoglycans and membrane lipids

· Molecules involved in information storage and retrieval – the nucleic acid

· Molecules executing mediator and catalytic functions- the proteins

· Water and the aqueous environment for living organisms.

UNIT V Enzymology







   10hrs
Classification and nomenclature of enzymes






      Mechanism of enzyme action.  Michaelis- Menton kinetics.

      Coenzymes.


Enzyme inhibition. Allosteric enzymes. 

Regulation of enzyme activity.

Books Recommended:

Essential Reading:

1. Biochemistry, D.Voet and J.G.Voet, John Wiley & Sons, 2nd Edition, 1995.

2. Lehninger Principles of Biochemistry, Nelson and Cox, 3rd Edition, 1999.

3. Principles and Techniques in Biochemistry and Molecular Biology, Edited by Keith Wilson and John Walker, Cambridge University Press, 6th Edition, 2007.

4. Biochemistry and Molecular Biology by W.H. Elliot and Daphne C. Elliot, Oxford University Press, 3rd Edition, 2005.

5. Biochemistry, J. David Rawn, Panima Publishing Corporation, 1st Indian Reprint, 2004.

Reference:

1.  Physical Biochemistry, D Friefelder, W.H. Freeman & Company, 17th Reprint, 1999.

2. Understanding Chemistry, CNR Rao, Universities Press, Hyderabad 1999. 

3. A Biologist's Guide to Principles and Techniques of Practical Biochemistry, K.Wilson & KH Goulding, ELBS Edition 1986. 

4. Essentials of Molecular Biology, David Friefelder, Jones and Barllett Publications,7th Reprint, 2001. 

5. Encyclopedia of Molecular Biology, J.Kendrew, Blackwell Scientific Publications, Oxford. 

6. Instant Notes- Biochemistry by B.D. Hames and N.M. Hooper, Viva Books Pvt, Ltd., 1st Indian Edition, 2001.

Semester-I


Paper-II

BTE 102 Analytical Techniques

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· learn various techniques used in Biotechnology

UNIT I Microscopy
                                                                                       09 hrs

Introduction to basic principle and applications: Light microscopy (bright field, dark field, phase contrast, interference, fluorescence microscopy), electron microscopy (TEM and SEM), Confocal Microscopy

UNIT II Chromatography






09 hrs

Principle of Paper Chromatography, Thin Layer Chromatography, Column Chromatography (GC, HPLC), Affinity Chromatography, Ion-exchange Chromatography, Gel filtration Chromatography or Exclusion Chromatography

UNIT III Centrifugation 
08 hrs
Centrifugation: principle, differential and density gradient centrifugation, ultracentrifugation (Preparative and analytical centrifuges) sedimentation analysis & RCF


UNIT IV Electrophoretic Techniques 




10 hrs
Principle, factors affecting electrophoresis- pH, voltage, supporting medium (agar, polyacrylamide, dextran).

Agarose gel electrophoresis, PAGE, SDS-PAGE. Zone electrophoresis, Isoelectric focussing, Immuno-electrophoresis

UNIT V Spectroscopy

Introduction to basic principles and applications:
09 hrs 

Spectrophotometry (UV-visible, infra red, AAS), Fluorimetry, NMR, Mass spectroscopy

  Books Recommended:

   Essential Reading:

1. Methods in Modern Biophysics, B Notting, Springer Verlag Berlin Heidelberg New York, 2003

2. Principles and Techniques  of Biochemistry and  Molecular Biology, 6th edition,  K Wilson and J Walker (ed.), Cambridge University Press, 2007

  References:

1. Bioinstrumentation, J G Webster,  John Wiley & Sons Inc. 2004     

2. Essentials of Biophysics, P Narayanan, New Age Int. Pub. New Delhi. 2000

3. Spectroscopy for the Biological Sciences, G G Hames, John Wiley & Sons Inc. 2005   

Semester-I


Paper-III

BTE 103 Laboratory-I

Contact Hrs: 60

Credits: 02

1. Verification of Beer’s law.

2. Quantitation of proteins by Lowry’s method.

3. Quantitation of proteins by Biuret assay.

4. Quantitation of carbohydrates by DNS method.

5. Quantitation of cholesterol.

6. Quantitation of lipids.

7. Separation of given amino acid mixture by paper chromatography.

8. Separation of sugars by thin layer chromatography.

9. Separation of the components of the given sample by gel filtration chromatography.

10. Determination of saponification value of fat.

11.  To assay the activity of alkaline phosphatase

Semester-II


Paper-I

BTE 201 Fundamentals of Microbiology and Fermentation Technology

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· understand aseptic techniques

· learn classification and structure of microorganisms

· have an idea about microbial growth and factors affecting it

· understand fermentation technology and learn it’s industrial applications
UNIT I History of Microbiology and Sterilization




09 hrs

Development of Microbiology (contribution of pioneers). 

Diversity of microbial world-classification of bacteria, viruses, algae and fungi.

Concept of sterilization, methods of sterilization-dry heat, wet heat, radiation, filtration and chemicals.

UNIT II Structure of Microorganisms





09 hrs

Structure of bacterial cell-  cell membrane, cell wall, flagella and motility, cell inclusion bodies. Sporulation in bacteria.

Nutritional classification of Microorganisms. 

Structure of Actinomycetes, Cyanobacteria, Mycoplasma, Fungi and Viruses, 

UNIT III Growth of Microrganisms





09hrs Microbial growth, growth curve, growth as affected by environmental factors. 
Extremophiles- acidophiles, alkalophiles, thermoplhiles, mesophiles, physcrophiles, halophiles.

UNIT IV Introduction to Fermentation Technology



09 hrs

General concepts of industrial microbiology-raw materials used in media production, industrial sterilization, basic design of a fermentor, types of fermentation- batch, continuous, fed batch, surface, submerged and solid state fermentation.

UNIT V Industrial application of microbes                      



09 hrs

Industrial enzymes-amylases, and production of antibiotics-penicillin, amino acid production- glutamic acid, vitamins-riboflavin, industrial alcohol and vaccines-genetic recombinant vaccines.

Books Recommended:

Essential Reading:

1. General Microbiology, C B Powar, H F Dagniwala, Himalayan Publication House, 1996

2. Industrial Microbiology, E Casida, New Age International (P) Ltd. Publishers. 2005

3. Microbiology, 5th edition M J Pelcer, E C S Chan, N R Kreig, Tata Mc Graw Publication, 2006

4. Microbiology-a Laboratory Manual, 6th edition, J G Cappuccino and N Sherman, Addison Wesley, Pearson education, Inc., 2006

Reference:

1. Biology of Microorganisms, 10th edition, T D Brock, M T Madigan, Pearson education, Inc., 2003

2. Fermentation Microbiology and Biotechnology, Mansi & Bryce, Taylor & Francis group, 2002

3. Frontiers in Microbial Technology, 1st edition, P S Bisen , CBS Publishers, 1994

4. General Microbiology, R Y Stanier, J L Ingharam, M L Wheelies, P R Painter Mac Millan Education Ltd, 1999

5. Microbiology Fundamentals and Applications, 2nd edition, R M Atlas, Maxwell Macmillan International editions, 1989

6. Principles of Fermentation Technology, 2nd edition, P F Stanbory, Whitaker and Hall, Elsevier India, 2005

Semester-II


Paper-II

BTE 202 Cell Biology

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· learn fundamentals of the cell and its various components

· study membrane structure and transmembrane transport mechanisms

· understand the physiology of cell organelles

· learn fundamentals of nuclear structure and function 

· study the concept of cell division and cellular differentiation

UNIT I Cell structure







07 hrs
Cell as a basic unit of living system. The Cell theory.

Cell Structure-Eukaryotic cells-Animal cell and Plant cell,

                       Prokaryotic cell - Bacteria, Mycoplasma.

                       Different cell types.

UNIT II Cell membrane and Transmembrane Transport


07 hrs
Cell membrane structure.

Cell membrane models-Unit membrane model and Singer and Nicholson’s model.

Passive and Active transport through cell membrane.

UNIT III Cell organelles







10 hrs

Structure and function of cell organelles- Nucleus, Golgi Bodies, Endoplasmic reticulum (rough and smooth), Ribosome, Mitochondria, Chloroplast, Lysosomes, and Micro bodies.

UNIT IV Nucleus and Cell motility






11 hrs Chromosomes-chemical composition and structural organization, Polytene and Lamp brush chromosomes.
Cytoplasmic filaments-Microfilaments, Intermediate filaments, microtubule, Myosin filaments.

Amoeboid movement, cilia and flagella.

UNIT V Cell cycle, Division and Specialization




10 hrs
Cell division and cell cycle (including cell synchrony and asynchrony), centrioles,

Cell-cell junctions.

Cellular differentiation (e.g. RBC), Cell specialization-structure and function of Muscle and Nerve cell.

Books Recommended:

Essential Reading:

1. Cell & Molecular Biology, 8th edition, E D P Roberties & E M F Roberties,  Lippincott Williams & Wilkins, 2005

2. Cell and Molecular Biology, 3rd edition, P Sheeler and D E Bianchi, John Wiley & Sons, Inc, 1987

3. Cell Biology: Organelle Structure and Function, D E Sadava, Panima Publisher Corporation, 2004

Reference:

1. Cell and Molecular Biology: Concepts and Experiments, 4th edition, G  Karp, John Wiley & sons, Inc., 2005

2. The cell, 5th edition, R C Swanson and P C Webster , Prentice hall of India Pvt. Ltd., 1990

3. The cell. A Molecular Approach, 4th edition, G H Cooper and R E Hausman, ASM Press, 2007

Semester-II


Paper-III

BTE 203 Laboratory -II

Contact Hrs: 60 

Credits: 02

1. Introduction to Microbiology laboratory, safety measures and aseptic techniques

2. Staining Techniques: Simple and Differential staining, Negative staining

3. Identification of Fungi.

4. Media preparation: Simple and Complex

5. Pure culture techniques

6. Isolation of industrially important microorganisms

7. Occulometry and micrometry 

8. Cell division: study of mitosis in onion root tip

9. Demonstration of plasmolysis

10. Hemocytomery

11. Use of colorimeter to study bacterial Growth curve

Semester-III


Paper-I

BTE 301 Genetics

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· learn the basics of Genetics and its importance in biological systems

· study sex linked inheritance in plant and animals

· learn the basics of linkage and bacterial recombination

· learn the basics of mutation and its effect on evolution and health

· study the fundamentals of population genetics 

UNIT I Mendelian genetics







09 hrs

Mendelian genetics-Mendel’s Experiment and Laws of inheritance, Gene interactions-co dominance and incomplete dominance Epistasis (recessive and dominant), Complementary and Supplementary genes, Lethal genes.

UNIT II Sex determination & sex linked inheritance



09 hrs
Sex determination mechanisms in plants and animals. Non-disjunction theory and Genetic balance theory, Sex chromatin bodies and Dosage compensation, Sex linked inheritance.

UNIT III Linkage, Recombination & Genetic system



09 hrs

Linkage and mapping genes, CIS-TRANS or complementation test for functional allelism.

Recombination in bacteria-conjugation, transformation and transduction.

UNIT IV Mutations








10 hrs

Spontaneous and induced mutations, types of point mutations, physical and chemical mutagens. Structural and numerical chromosomal aberrations.

Replica plating technique to isolate mutants.

Evolution of wheat, cotton and Raphanobrassica.  Hereditary defects in humans-Downs syndrome, Klinfelters syndrome and Turners syndrome.

UNIT V Extra chromosomal inheritance & population genetics


08 hrs

Extra chromosomal inheritance, maternal effect, chloroplast and mitochondrial genetic system.

Population genetics-gene and genotype frequency, Hardy-Weinberg equilibrium. 

Books Recommended:

Essential Readings:

1. Gene IX, Lewin, Oxford university Press, 2007

2. Microbial Genetics, 2nd edition, Maloy, D Freidfelder and John E  Cronan., Jones and Barlett Publishers, 1994

3. Principles of Genetics, 8th edition, E J Gardener, M J Simmons and D P Snustad, John Wiley and Sons Publications, 2005

References:

1. Advanced Genetics, G S Miglani,  Narosa Publication House, 2003

2. Cell Biology & Molecular Biology, 8th edition, E D P Roberties and E M F Roberties, Lippincott Williams and Wilkins, 2005

3. Fundamental Genetics, J Ringo, Cambridge University Press, 2004

4. Genetics, 3rd edition, M V Strickberger, Prentice Hall of India Pvt. Ltd., 2004                                                    

Semester-III


Paper-II

BTE 302 Molecular Biology

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· understand the basic processes involved in the flow of genetic information

· study the processing of the protein synthesized 

· understand the regulation of gene expression

UNIT I DNA: The genetic material

 




08 hrs

DNA and Genome: The primary structure of DNA, packaging of DNA, Gene in molecular terms

UNIT II DNA replication and recombination




10 hrs

DNA replication in prokaryotes and eukaryotes, enzymes involved in replication. DNA repair mechanism- mismatch repair, base excision repair, photoreactivation, SOS response, Recombination and repair, Homologous recombination

UNIT III Transcription and Post-transcriptional modifications


12 hrs

Transcription in prokaryotes and eukaryotes. mRNA structure, mRNA synthesis. Ribozyme. Posttranscriptional modification. Regulation of gene expression in prokaryotes and eukaryotes.

UNIT IV Translation and Post-translational modifications


12 hrs

Prokaryotic and eukaryotic translation, Mechanism of initiation, elongation, termination. Post translational modification of proteins and breakdown.

UNIT V Regulation of gene expression





04 hrs

Regulation of gene expression in prokaryotes and eukaryote, Environmental factors responsible for regulation of gene expression, Developmental regulation of gene expression.  

Books Recommended:

Essential Reading:

1. Molecular Biology and Biotechnology, H.D. Kumar, 2nd revised version, Vikas Publishing House, 1996

2. Principles of Genetics, 8th edition, Gardner, Simmons, Snustad, 2003

3. Genomes by T.A. Brown, Bios Scientific Publishers Ltd., 1999

Reference:

1. Cell and Molecular Biology- Concepts and Experiments, 4th edition, Gerald Karp, Willey International Edition, 2005

2. Molecular Biology, Instant Notes, 2nd edition, P.C. Turner, A.G. Mc Lennan, A.D. Bates and M.R.H. White, Viva Books Pvt. Ltd., 2002

3. Biochemistry and Molecular Biology- William H. Elliot, Daphne C. Elliot, Oxford University Press, 2005.

4. Molecular Genetics, 2nd edition, An Introductory Narrative, Gunther S. Stent, Richard Calendar 

5. Essentials of Molecular Biology, 3rd edition by Malacinski and Freifelder, Jones and Bartlet Publishers, 1998

6. Nucleic Acids by Shawn Doonan, University of East, London, 2004.

7. Principles and Technique of Biochemistry and Molecular Biology, 6th edition, Keith Wilson and John Walker, Cambridge University Press, 2007.

Semester-III


Paper-III

BTE 303 Laboratory -III

Contact Hrs: 60

Credits: 02

Practical:











1. Isolation of mutants by replica plating.

2. Isolation of mutants by gradient plate technique.

3. Simple problems based on Mendel’s laws and gene interactions.

4. Isolation of genomic DNA from bacterial cell.

5. Isolation of DNA from plant cell.

6. Isolation of DNA from animal tissue.

7. Estimation of DNA by Gel electrophoresis.

8. Isolation of Plasmid DNA from bacterial cell

9. Isolation  of RNA 

Semester-IV


Paper-I

BTE 401 Immunology

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· learn the fundamentals of immune system

· study the various cellular and molecular aspects of immune system

· understand the regulation of immune response 

· learn various immunological diagnostic techniques

UNIT I Basic Immunology







08 hrs

Introduction to immune system- Phylogeny of immune system, Innate and acquired immunity

Cells of the Immune system: Hematopoiesis and differentiation, B-lymphocytes, T-lymphocytes, Macrophages, Dendritic cells, NK cells, Eosinophils, Neutrophils and Mast Cells

Organization and structure of lymphoid organs

UNIT II Cellular and molecular aspects 





11 hrs
Nature and biology of antigens and super antigens

Immunoglobulin: structure, types and their function

MHC, B and T-Cell Receptor

Complement system

UNIT III Immune response
& its regulation 




10 hrs

Generation of Humoral and Cell mediated immune responses

B- and T- cell maturation, activation and differentiation

Cytokines and their role in immune regulation

T-cell regulation, MHC restriction

Immunological tolerance

UNIT IV Antigen- antibody interactions





07 hrs

Antigen processing and presentation

Precipitation, Immunodiffusion, Immunoelectrophoresis, Agglutination, RIA, ELISA, Immunofluorescence

UNIT V Selected concepts in Immunology





09 hrs

Hypersenstivity

Autoimmunity

Tumor Immunology

AIDS and other immunodeficiencies

Books Recommended:

Essential Reading:

1. Kuby  Immunology, R.A. Goldsby and others, 4th edition, Freeman & Co., New York, 2001

2. Roitt’s Essential Immunology, Ivan M .Roitt and Peter J. Delves, 10th edition, Blackwell Science, 2001

3. Instant Notes on Immunology, Lydyard, Wheran and Fanger, 2nd edition, Viva Books Pvt. Ltd., 2003

Reference:

1. Cellular and Molecular Immunology, Abbas, Litchman and Pober, 3rd edition, Harcourt Brace and Company, 1998

2. Immunology: A Comprehensive, Darla J. Wise and Gordon R. Carter, Iowa State University Press, 2001

3. Medical Microbiology and Immunology: Examination and Board Review by Warren Levinson and Ernst Jawetz, 7th edition, Mc Graw Hill, 2002

Semester-IV


Paper-II

BTE 402 Genetic Engineering 

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· learn the basics of Genetic Engineering

· study different cloning and expression vectors

· study the enzymes used in Genetic Engineering

· learn the procedures involved in isolation of genomic and nuclear DNA
UNIT I Introduction to Genetic Engineering




08 hrs
Scope of Genetic Engineering, Milestones in Genetic Engineering, Types of cloning vectors viz. Plasmids, cosmids, ssDNA Phages, Yeast cloning vectors, Animal viruses, Ti plasmids and Cauliflower Mosaic Virus.
UNIT II Plasmids and its various types





10 hrs
Structural and Funtional Organization of Plasmids, Plasmid Replication, Stringent and Relaxed Plasmids, Incompatibility of Plasmid Maintenance. Lambda Phage as a natural in vivo vector, in vitro construction of Lambda vector.

UNIT III Enzymes in Genetic Engineering




10 hrs
DNA Polymerase, Polynucleotide kinase, T4 DNA ligase, Nick translation system, Terminal deoxynucleotidyl transferase, Reverse transcriptase Restriction endonucleases.

UNIT IV Genome Analysis and Sequencing




09 hrs
Isolation of genomic and nuclear DNA: DNA digestion and restriction fragment analysis and sequencing by chemical, enzymatic and automated DNA sequencing methods. 

UNIT V RDT and Hybridization techniques




09 hrs
Selection of rDNA clones and their expression products: 
Direct and indirect methods. Drug resistance, gene inactivation, DNA hybridization, colony hybridization and in-situ hybridization (Southern, Northern and Dot blots and immunological techniques Western blotting). 

Books Recommended:

Essential Reading:

1. S.B.Primorse, (1994) Molecular Biotechnology (2nd Edn.), Blackwell Scientific Publishers, Oxford. 

2. M.R.Walker and R.Repley, (1997). Route Maps in Gene Technology, Blackwell Science Ltd.Oxford. 

3. T.A. Brown ,(2001). Gene Cloning and DNA Analysis. An Introduction. Blackwell Science.

Reference:

1. Sambrook J., Fritsch E.F and Maniatis T. (2000) Molecular Cloning: a Laboratory Manual,  Cold Spring Harbor Laboratory Press, New York. 

2. Glover D.M. and Hames B.D. (1955) DNA Cloning: a practical Approach, , IRL Press Oxford. 

3. Kaufman P.B., Kim W.Wu. D.and Cseke L.J, (1995). Molecular and Cellular Methods in Biology and Medicine, CRC Press. Florida,. 

4. Berger S.L. and Kimmel A.R. (1998). Methods in Enzymology, Guide to Molecular Cloning Techniques, Academic press. San Diego, 

5. Gooddol D.V. (1990). Methods in Enzymology, Gene Expression Technology, Academic Press, San Diego.

6. Mickloss D.A.and Greyer G.A. (1990). DNA Science. A First Course in Recombinant Technology, ,Cold Spring Harbor Laboratory Press, New York, 

7. Davies J.A and Roznikolf W.S. (1992). Milestones in Biotechnology. Classic papers on genetic Engineering, Butterworth-Helnemann, Boston,. 

8. Kingsman S.M. and Kingsman A.J (1998). Genetic Engineering. An Introduction to gene analysis and exploitation in eukaryotes. Blackwell Scientific Publications, Oxford, 1998.

Semester-IV


Paper-III

BTE 403 Laboratory -IV

Contact Hrs: 60

Credits: 02

1. Blood Grouping and Rh typing
2. Blood film preparation and identification of cells
3. Histological examination of lymphoid tissue
4. Double diffusion 
5. Radial Immuno diffusion
6. DOT- ELISA
7. Agglutination
8. Antibiotic Sensitivity Test

9. Isolation of Genomic DNA

10. Quantification of nucleic acids

Semester-V


Paper-I

BTE 501 Plant Tissue Culture

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· learn the fundamental of Plant Tissue Culture

· get acquainted with various techniques in Plant Tissue Culture

· analyze the genetic manipulations in Plant Tissue Culture

· study the industrial application of Plant Tissue Culture

UNIT I Fundamentals 
08 hrs

Introduction to in vitro Methods. Terms and definition. Use of growth regulators and fertilization.

Beginning of in vitro cultures in our country. Plant Tissue Culture media. 

Embryo culture, embryo rescue after hybridization and its applications.

Introduction to the processes of embryogenesis and organogenesis and their practical applications.

UNIT II Various techniques- I
07hrs
Clonal multiplication of elite species (Micropropagation) axillary bud, shoot- tip and meristem culture.

Haploids and their applications. Somaclonal variations and applications.In vitro pollination and fertilization.

Endosperm culture and production of triploids.

Single cell suspension cultures and their applications in selection of variants/mutants with or without mutagen treatment (of haploid culture preferably)

UNIT III Various techniques- II
08 hrs
Introduction to protoplast isolation: Principles and applications.

Testing of viability of isolated protoplasts 

Various steps in the regeneration of protoplasts

Various methods for fusing protoplasts: Chemical and Electrical

Somatic hybridization

UNIT IV Applied aspects 
12 hrs
Use of markers for selection of hybrid cells.

Practical applications of somatic hybridization (Hybrids vs. Cybrids)

Use of plant cell, protoplasts and tissue culture for genetic manipulation of plants.

UNIT V Genetic manipulation 
10 hrs
Introduction of A. tumefaciens

Tumor formation on plants using A. tumefaciens(Monocots vs. Dicots)

Root – Formation using A. rhizogenes
Practical application of genetic transformation 

Books Recommended:

Essential Reading:

· Advanced Methods in Plant Biotechnology. David. R. Murray: Panima Publishing Corporation. 1996

· Plant, Genes and Crop Biotechnology.  Marten J. Chrispeels & David E. Sadava:  2nd Ed. Jones and Bartlett Publishers. 1999.

· Biotechnology in Crop improvement. H.S. Chawla:  International Book Distributing Company, 1998. 

· Practical Application of plant Molecular Biology. R.J. Henry: Chapman and hall.1997. 

· Laboratory Manual for Plant Biotechnology. H.S Chawla: Oxford & IBH publishing Co. Pvt Ltd. 2003

· Plant Biotechnology – The genetic manipulation of plants. Adrian Slater, Nigel Scott & Mark Fowler:  Oxford University Press. 2003

· Plant Tissue Culture – Techniques & Experiments Roberta. H. Smith: 2nd ed. Elsevier. 2000

References:

· Molecular plant Biology- volume 1 & 2. Philip M. Gilmartin and Chris Bowler:  Oxford University Press. 2005

· Plant Tissue Culture. S.S. Bhojwani and M.K Razdan:  Elsevier. 2004

· Plant Biotechnology. J. Hammond, P. Mc Garvey & V. Yusibov:  Springer (India) Pvt Ltd. 2000

· Plant Biotechnology.  Hammond, P. McGarvey and V. Yusibov (Eds.) Springer Verlag: 2000. 

· Plant Cell and Tissue Culture for the Production of Food ingredients. J. Fu, G. Singh, and W.R. Curtis (Eds): Kluwer Academic/Plenum Press.1999. 

· Biotechnology – Secondary Metabolites. K.G. Ramawat, J.M Merllon:  Oxford & IBH publishing house Co. Pvt. Ltd. 2000

· Plant Molecular Biology – A Practical Approach. C. H. Shaw:  IRL Press Ltd. 1988.

Semester-V


Paper-II

BTE 502 Animal Cell Science and Technology

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· understand the basics of Animal Cell Sciences

· learn the basic requirements for Animal Cell Culture

· learn the various types of Animal Cell Culture and techniques used in Animal Cell Culture

· study the commercial aspect of Animal Biotechnology
UNIT I Introduction to animal cell sciences




06 hrs
Structure, organization and biology of animal cell

General concepts of animal cell culture 

General concept of differentiation and dedifferentiation

Expression of proteins in animal cells

UNIT II Growth requirements and kinetics




08 hrs
Media -Development of simple growth media, BSS 

-Chemical, physical and metabolic functions of different constituents of culture medium

-Role of CO2 and serum 

Serum and protein free defined media and their applications

Growth kinetics of cultured cells

UNIT III Animal cell culture and its types





13 hrs

Primary and established cell line cultures

Cell lines: A general concept

Disaggregation of tissue and primary culture

Cell separation

Organ and histotypic cultures

UNIT IV Techniques used in Animal Cell Culture 



10 hrs

Cell cloning and micromanipulation

Transfection techniques

Cell transformation

Scaling-up of animal cells

UNIT V Application of animal cell culture





08 hrs

Cell culture based vaccines

Stem cell culture, Embryonic stem cells and their applications

Cell hybridization, Hybridomas and their selection, application of cell hybridization

Books Recommended:

Essential Reading:

1. Culture of Animal Cells by R. Ian Freshney, 4th  edition, Wiley-Liss, 2000

2. Animal Cell Culture-Practical Approach by John R.W. Masters, 3rd edition, Oxford Press, 2000

Reference:

1. Basic Cell Culture edited by J.M. Davis 2nd edition, Oxford,2000

2. Animal Cell Culture Methods, Jennie P. Mather and David Barnes, Vol 57, Academic Press, 1998

3. Protein Expression: A Practical Approach, S.J. Higgins and B.D. Hames, Oxford University Press, 2004

4. Principles of Gene Manipulation, S.B. Primrose, R.M. Twyman and R.W. Old, 6th edition, Blackwell Science, 2003

Semester-V


Paper-III

BTE 503 Laboratory -V

Contact Hrs: 60

Credits: 02

1. Introduction to Plant Tissue Culture and lay out of Plant tissue culture Laboratory

2. Aseptic manipulation techniques

3. Preparation of MS medium

4. Callus Initiation from Arachis hypogea
5. Multiple shoot proliferation in Citrus nodal segment

6. Callus differentiation and organogenesis

7. Introduction to Animal Cell Culture and lay out of Animal Cell Culture Laboratory

8. Hemocytometry

9. Cell viability

Semester-VI


Paper-I

BTE 601 Environmental Biotechnology

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· study and analyze various aspects of Biotechnology with respect to environment
· learn the different biogeochemical cycles

· study the factors involved in environmental pollution and remedies for its management

· study various waste management techniques

UNIT 1 Environment: Basic concepts and issues




09 hrs
Soil, water and air environment, Microbial population of air, water and soil. Environment induced genetic and physiologic adaptations in microbes.

Population interaction: Neutralism, Commensalism, Synergism, Mutualism, Competition, Ammensalism, Parasitism, and Predation.

      Microbe – Microbe interaction

      Plant  - Microbe interaction

      Animal – Microbe interaction

UNIT II Biogeochemical Cycling






12 hrs
   The Carbon cycle

   Trophic relationship & immobilization of carbon within the biosphere

   The Hydrogen cycle and Oxygen cycle

   The Sulphur cycle

   Other element cycles- Phosphorus, Iron, Manganese, Heavy Metals

UNIT III Nitrogen Fixation 






08 hrs
Nitrogen fixation in symbiotic and free living system, photosynthetic and non-photosynthetic systems, oxygen and hydrogen regulation of nitrogen fixation, nitrification, denitrification and ammonifying bacteria. Pathway of nitrate assimilation in photosynthetic and non-photosynthetic systems, Transamination and deamination processes.

UNIT IV Environmental Pollution






08 hrs
Environmental Pollution: types of pollution, methods for measurement of pollution; methodology of environmental management –the problem solving approach and its limitation. 

Global environmental problems: Ozone depletion, UV- B, Green – House effect and acid rain, their impact and biotechnological approaches for management.

UNIT V Waste Management






08 hrs
Wastewater treatment – Aerobic process – activated sludge, oxidation ditches, and trickling filters, rotating discs oxidation ponds.

Anaerobic Process – anaerobic digestion, anaerobic filters up flow anaerobic sludge.

Solid Wastes: Sources and management (composting, vermiculture, methane production). Bioremediation of contaminated soils and wasteland using GMOs. Biopesticides in integrated pest management.

Books Recommended:

Essential Reading:

· Plant, Gene and crop Biotechnology, M.J. Chrispeel and D.E. Sadava ASPB 2003.

· Textbook of Environmental Biotechnology, P.K Mohapatra, I K International Publications, Mumbai 2006.

· Environmental Chemistry, A.K.De, Willey Eastern Ltd., New Delhi.

· Microbial Ecology- Fundamentals and applications. Ronald. M. Atlas, Richard Bartha. Pearson Education. 2005.

· Advances in Industrial Waste water treatment. P.K. Goel. First Edition. Techno sound Publications. 1999

Reference:

· Wastewater Engineering- Treatment, Disposal and Resuse, Metcall and Eddy, Inc., Tata McGraw Hill, Delhi.1999

· Comprehensive Biotechnology, vol.4, M. Moo- Young (Ed-in-chief), Pergamon Press, Oxford.

· Environmental Biotechnology – Basic concepts and applications, Indu Shekhar Thakur, I K International publications. 2006

Semester-VI


Paper-II

BTE 602 Biostatistics and Bioinformatics

Contact Hrs: 45

Credits: 03

Objective: This paper will enable students to-

· understand the importance of statistical analysis of biological data

· learn various methods of statistical analysis

· get aquatinted to the computational aspect of Biotechnology

UNIT I Basics of Biostatistics 






  08 hrs

Sampling - Sampling procedure, types of sampling, Classification and tabulation of data, frequency distribution, probability, addition and multiplication theorem of probability.

UNIT II Measure of central tendency and dispersion



  09 hrs

Mean, median and mode, Measures of dispersion - range, mean deviation, standard deviation, coefficient of variation.

UNIT III Tests of Significance






  10 hrs

Hypothesis testing, Nulls hypothesis and alternative hypothesis, Chi-square test, F-test, ANOVA- one way and two way classifications.

UNIT IV Overview of Bioinformatics





  09 hrs
Overview of bioinformatics- introduction, Database types- Primary and secondary databases, sequence databases- nucleotide and protein sequence databases (NCBI, EMBL, DDBJ, UNIPORT), Structure databases (PDB, MMDB)

UNIT V   Sequence similarity searching

 



  09 hrs
Concept of similarity searching, methods of similarity searching (BLAST, FASTA), application of similarity searching in gene identification and functional assignment, Information retrieval from biological databases

NOTE: Calculators are permitted in examination
Books Recommended:

Essential Reading:

1. Fundamentals of Biostatistics, Khan,  Publishing Corporation, 1999

2. Statistical Methods in Biology, 3rd edition, N T J Bailey, Cambridge University Press, 1995

3. Statistics for Biologist, R C Campbell, Cambridge University Press, 1989

4. Textbook of Bioinformatics, Prof. Vinay Sharma, Rastogi Publications, 2008

Reference:

1. Bioinformatics, Higgins & Taylor, OUP, 2000

2. Biostatistics: A Foundation for Analysis in Health Sciences, 6th edition, W W Daniel, John Wiley and Sons Inc., 1995 

3. Introduction to Bioinformatics, A Teresa and D P Smith, Prentice Hall Publisher, 1999

4. Molecular databases for Protein Sequence and Structure studies, J A Sillince and M. Sillince, Springer Verlag, 1991

5. Practical statistics for Experimental Biologists, A C Swardlaw,  John Wiley and sons Inc., 1985

6. Sequence analysis primer, Gribskov and Devereux, Stockton Press, 1989

Semester-VI


Paper-III

BTE 603 Laboratory -VI

Contact Hrs: 60

Credits: 02

1. Determination of Total Dissolved Solids of water.

2. Determination of total solids of water.

3. Determination of dissolved Oxygen concentration of water sample.

4. Determination Biological Oxygen Demand (BOD) of sewage sample.

5. Determination of acidity of the given water sample.

6. Determination of Alkalinity of water sample.

7. Measurement of Chloride content of water sample.

8. Estimation of Nitrate in drinking water.

9. Problems of Biostatistics

B.Sc. SEMESTER-I EXAMINATION

BIOTECHNOLOGY

BTE-101 

(BIOCHEMISTRY)

TIME ALLOWED: THREE HOURS

Maximum Marks-  70

Question paper consists of three sections

SECTION A - Consists of 15 compulsory objective questions carrying mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)

SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying 10 marks each. (word limit 500words)

Section-A

Q.No.1. Choose the correct option:





(15×1=15)
i. A zwitter ion is a molecule having

a) Both positive and negative charge in equal number

b) More positive and less negative charge 

c) Less positive and morenegative charge 

d) Either positive or negative charge




ii. The four elements which constitute 99% of a cell are

a) C,H,N and O

b) C,H,N and S

c) C,H,N and P

d) C,H,N and F







iii. Numbers of essential amino acids present in an organism are

a) Ten

b) Twenty

c) Twenty Five

d) Fifteen








iv. The types of pyrimidine molecules found in a DNA molecule are

a) 4

b) 5

c) 2

d) 3








v. Which of the following is the type of protein present in hair?

a) Globulin 

b) Keratin

c) Albumin

d) None of the above





Fill in the blanks:

vi. _____________is the stabilizing force for tertiary structure of proteins.

vii. The relationship A+T/G+C=1 is known as_______________.

viii. ​​​​​​​​​​​​​​​​​___________ an example of metalloenzyme.



ix. _______________ is an imino acid.





x. __________is the most widely accepted model of biological membranes.

State True or False:

xi. Glycine is an optically inactive amino acid. (T/F)



xii. Lysine is an acidic type of amino acid. (T/F)




xiii. Sucrose is a disaccharide. (T/F)





xiv. ​​​​​​​​​​​​​​​​​​​CGAATCAT the complementary RNA sequence for the DNA sequence GCTTAGTA. (T/F)







xv. Bradford is the qualitative test for the identification of carbohydrates.(T/F)

Section-B

Attempt any 5 questions
(5×5=25)
Q.No.2. 
What is Gibb’s free energy? How is it related to exergonic and endergonic reactions?








Q.No.3. 
State the differences between the structure of DNA and RNA.







Q.No.4. 
How does the degree of unsaturation related to membrane fluidity?

Q.No.5. 
Define oligosaccharides. Give two examples.



Q.No.6. 
What do you understand by E.C. number?



Q.No.7. 
The peptide AGW and WGA are different. Explain.

Q.No.8. 
Define buffer. Which buffer will you recommend for pH 8.5 and why?

Section-C

Attempt any 3 long essay type questions
(3×10=30)

Q.No.9.
Describe the structure of DNA- Watson and Crick model. How this model can explain the functions of DNA.




(6+4)

Q.No.10. 
Describe the structure of different types of phospholipids found in biological membranes.






(10)

Q.No.11. 
Classify carbohydrates. Give the structure of a naturally occurring carbohydrate from each of its class.



(3+7)

Q.No.12. 
Amino acids join by peptide bond to form a primary structure. Explain the further formation of secondary structure of the polypeptide.
(10)





Q.No.13. 
With the help of suitable example explain in detail

(5+5)

a) Isoenzyme

b) Allosteric Inhibition






B.Sc. SEMESTER-I EXAMINATION

BIOTECHNOLOGY

BTE-102

(ANALYTICAL TECHNIQUES)

TIME ALLOWED: THREE HOURS

Maximum Marks-  70

Question paper consists of three sections

SECTION A - Consists of 15 compulsory objective questions carrying mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)
SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying 10 marks each. (word limit 500words)

Section-A

Q.No.1. Choose the correct option:





(15×1=15)
i. Oil immersion is used with which kind of objective lens

a. 40X

b. 100X

c. 10X

d. 60X







ii. The stationary phase of gas chromatography is made up of 

a. resins

b. polystyrene

c. dextran

d. silicone grease






iii. The relative centrifugal field is calculated by

a. 1.12 ×10-5rpm2r

b. 11.2 ×10-5rpm2r

c. 11.2 ×10-3rpm2r

d. 11.2 ×10-1rpm2r





iv. SDS is an example of

a. anionic detergent 

b. cationic detergent

c. gel forming agent

d. ampholyte






v. Nebulisers are used in which kind of spectrophotometry

a. AAS

b. NMR

c. MS

d. IR spectroscopy





Fill in the blanks:

vi. If a specimen is viewed using 45X objective in a microscope with a 15X eyepiece, magnification obtained is ________.


vii. If the composition of mobile phase in chromatography is constant, the process is said to be____________ elution.





viii. A100% value of transmittance ‘T’ represents a __________ substance.

ix. Agarose comprises of repeating units of __________ and __________.

x. Preparative ultracentrifugation can be operated at relative centrifugal fields of upto __________g.







State True or False:

xi. The phase contrast microscope converts variation in refractive index and density of cells into changes in light intensity. (T/F)



xii. Exclusion chromatography relies on the attraction between oppositely charged particles. (T/F)








xiii. Heated nichrome alloy coil is used in Infra-red spectroscopy. (T/F)

xiv. Differential centrifugation is based upon the difference in the sedimentation rate of biological particles of different size and density. (T/F)

xv. The equipment required for electrophoresis consists of a power pack and electrophoresis unit. (T/F)





Section-B

Attempt any 5 questions
(5×5=25)
Q.No.2. 
What is the monomer of polyacrylamide and how the polymerization occurs?

Q.No.3. 
List the basic components of light microscope with the help of a diagram.

Q.No.4. 
Give the diagrammatic representation of NMR spectrometer.

Q.No.5. 
A,B,C,D are the antigens obtained on electrophoresis and E is the well for antibody. Explain the interaction obtained in the following diagram.


[image: image1]
Q.No.6. 
Give the major differences between TEM and SEM.


Q.No.7. 
Given are the Kd values of two different analytes of Gel Filteration Chromatography, Kd=0, Kd=1. What is the basic difference between these two analytes. What could you infer if the analytes have Kd values between 0 and 1?








Q.No.8. 
The density of mitochondria, chloroplast and peroxisomes is 1500, 2800 and 950 respectively. What will be the sequence of separation of the three organelles and why?






Section-C

Attempt any 3 long essay type questions
(3×10=30)
Q.No.9.
Give the principle and technique of differential and density gradient centrifugation.






(10)

Q.No.10. 
Define affinity chromatography? Explain its principle? Give a stepwise description of separation of a protein mixture using this technique. Is the technique advantageous over the other chromatographic methods? Why?












(1+2+5+2)

Q.No.11. 
Explain why the combination of IEF with SDS-PAGE gives the best resolution for separation of proteins.



(10)

Q.No.12. 
Write a detailed account of working principle, instrumentation and application of AAS. 







(3+4+3)

Q.No.13. 
Define gel filtration chromatography? Explain its principle. 



A mixture of proteins containing 200Kd, 500Kd, 350Kd and 100Kd is passed through a gel filtration column. What will be the sequence of elution of proteins in the sample? Why?




(2+3+5)

B.Sc. SEMESTER-II EXAMINATION, 2009

BIOTECHNOLOGY

BTE-201 

(FUNDAMENTALS OF MICROBIOLOGY AND FERMENTATION TECHNOLOGY)

TIME ALLOWED: THREE HOURS

Maximum Marks- 70

Question paper consists of three sections

SECTION A - Consists of 15 compulsory objective questions  carrying one  mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)

SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying 10 marks each. (word limit 500  words)

Section-A

Q.No.1.Fill in the blanks/ multiple choice questions/ True or False.








i. ________ Microorganism is used for commercial production of glutamic acid.

ii. Outer membrane of Gram negative bacteria is made up of ____________.

iii. __________ was the first person to describe microorganisms.

iv. Carboxysomes are the sites of ___________in autotrophs.

v. Molasses, & whey are used as __________ in fermentation industry.

vi. Microorganisms that grow at high salt concentrations are called as



(a) Halophiles
(b) mesophiles





(c) acidophiles
(d) psychrophiles

vii. Give one example of recombinant vaccines.



(a) salk vaccine

(b) BCG vaccine



(c) Hepatitis B vaccine
(d) all of them

viii. _____________is used as common disinfectant for drinking water supply.

(a) bromine  (b) chlorine   (c)  formalin  (d) phenol

ix. Autoclave operates at a temperature of 


(a) 120 0 C   (b) 1210 C   (c)  60 0 C  (d)  180 0 C

x. Ist   edition of Bergy’s Manual of Systematic Bacteriology is based on which classification system?



(a) phenetic
(b) phylogenetic
(c) natural
(d) none of them

xi. In the flagella of Gram positive bacteria L and P rings are present 

(T/F)

xii. Cyanobacteria fix atmospheric nitrogen in heterocysts. 


(T/F)

xiii. Bacteriochlorophylls are found in algae for photosynthesis.

 
(T/F) 

xiv. When microorganisms are introduced into fresh culture medium, usually no immediate increase in cell number occurs, this phase is called as log phase (T/F)

xv. Nitrosomonas is an example of chemolithotrophic bacteria


 (T/F) 

Section-B

Q.No.2. 
Describe physical methods and chemical agents used for sterilization.

Q.No.3. 
Explain sporogenesis in bacteria

Q.No.4.
Explain the growth curve of bacterial culture.

Q.No.5. 
Discuss the steps involved in industrial production of penicillin.

Q.No.6. 
Differentiate between batch and continuous culture.

Q.No.7      Give the contribution of pioneers in the development of microbiology.

Q.No.8      Discuss the industrial production & importance of amylases.

`Section-C

Q.No.9. 
With the help of a labeled diagram explain design of the bioreactor.

Q.No.10. 
Describe in detail the composition and structure of Peptidoglycan.  Explain the significance of cell wall structure in differentiating the Gram positive and Gram negative bacteria.

Q.No.11. 
What are vaccines? Explain how they are produced.

Q.No.12. 
Explain the various factors that effect microbial growth.

Q.No.13. 
Discuss characters of fungi that are used for classification in to four phyla.

B.Sc. SEMESTER-II EXAMINATION, 2007

BIOTECHNOLOGY

BTE-202 

(CELL BIOLOGY)

TIME ALLOWED: THREE HOURS

Maximum Marks- 70

Question paper consists of three sections

SECTION A - Consists of 15 compulsory multiple choice questions carrying mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)

SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying 10 marks each. (word limit 500words)

Section-A

Q.No.1.Fill in the blanks/ multiple choice questions/ True or False.







i. Bacteria that derive energy from the oxidation of organic compound are called ___________.

ii. Transport systems responsible for transmembrane transport of two different solutes in two different directions simultaneously are called as ___________.

iii. Glucose permease allows __________ transport of glucose into erythrocyte.

iv. At _________ the plasma membrane of adjacent cells are closely apposed.

v. __________ protects the ends of linear chromosomes from cellular enzymes.

vi. Cell theory was given by

a) Robert Hook

b) Robert Brown

c) Schielden and Shwann

d) Louis Pasteur

vii. Active protein synthesis occurs in

a) RER

b) SER

c) Golgi Complex

d) Both a and b

viii. The term bioblasts was used earlier for

a) Mitochondria

b) Golgi bodies

c) Chloroplast

d) Endoplasmic reticulum

ix. In cell cycle, replication of chromosome repertoire takes place during 

a) Mitosis

b) G1 phase

c) S phase

d) G2 phase

x. The peptidoglycan layer in gram positive bacteria is made up of two carbohydrate monomer units 

a) N-acetyl glucosamine and N-acetyl muramic acid

b) N-acetyl glucosamine and glucose

c) Glucose and N-acetyl muramic acid

d) Glucose and Mannose

xi. Mitosis is the mode of cell division in prokaryotic cells. (T/F)

xii. Active transport is thermodynamically favorable process. (T/F)

xiii. Histone proteins are important component of chromosomes. (T/F)

xiv. Contractile systems are composed primarily of two proteins actin and myosin. (T/F)

xv. Tetrad formation between homologous chromosomes takes place during metaphase of meiosis. (T/F)

Section-B

Q.No.2. 

Explain the structure of (X174.

Q.No.3. 
Explain the salient features of Singer-Nicholson’s model.

Q.No.4. 
Give in short important physiological role of

a) Golgi bodies

b) RER 

c) Mitochondrion

d) Chloroplast

e) Peroxisomes

Q.No.5. 
Explain polytene chromosomes.

Q.No.6. 
What are cell junctions? Give brief idea citing examples.

Q.No.7. 
Cite major differences between prokaryotic and eukaryotic cells 

Q.No.8. 
Explain the transport of glucose into RBC?

Section-C

Q.No.9.   
Explain cell theory in detail?

Q.No.10. 
Give detail explanation of Na+- K+ pump.

Q.No.11. 
Explain the structure and function of muscle cells.

Q.No.12.
What are different stages of cell cycle? Explain any two in detail.

Q.No.13.    Explain the 9+2 structure of flagella. Give the major differences between cilia and flagella.

B.Sc. Semester-IIi
BIOTECHNOLOGY

BTE 301

(GENETICS)

TIME ALLOWED: THREE HOURS

Maximum Marks- 70

Question paper consists of three sections

SECTION A - Consists of 15 compulsory objective questions carrying one mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (Word limit 100 words)
SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying 10 marks each. (Word limit 500 words)

Section-A

Q.1 Multiple choice questions/Fill in the blanks/True or False

i. The gene transmission from a male parent, to a female offspring (child), to a male grand child is called as:

(a) Sex linked inheritance             (b) Criss-cross inheritance                                                     (c) Y linked inheritance                (d) None of the above

ii. The condition of X linked genes in males is said  to be:

(a) Hemizygous


(b) Heterozygous

(c) Homozygous


(d) None of the above

iii. Plant having both male and female flowers on the same plant are termed as:

(a) Dioecious



(b) Monoecious

(c) Perfect flower plant

(d) both a and b

iv. Turner syndrome is represented by:

(a) XO




(b) XXY

(c) XYY



(d) XXX

v. ABO blood type  is an example of:

(a) Incomplete dominance


(b) Complete dominance

(c) Co dominance



(d) Partial dominance

vi. Phages that have a choice between lytic and lysogenic pathway are called as Temperate phages       (T/F)

vii. Deamination of 5 methyl cytosine produces Uracil    (T/F)

viii. Cri du chat syndrome is an example of Inversion   (T/F)

ix. Endosperm of plant is an example of natural polyploidy  (T/F)

x. With complete dominance, the same phenotype results whether the dominant allele is heterozygous or homozygous.   (T/F)

xi. __________ is an example of intercalating agent.



xii. Cells prepared to take up DNA by transformation are called as______________

xiii. ____________ are non parental combinations of linked genes.

xiv. An allele that results in death of an organism is called as__________

xv. ___________ Rays are the leading cause of gross chromosomal mutations.

SECTION-B

Q.2
Why did Mendel used the pea plant as his experimental material? Give reasons for Mendel’s success.

Q.3
Differentiate between:

(a) Monohybrid and dihybrid cross 
(b) Test cross and back cross

Q.4
Briefly discuss Epistasis.

Q.5
What is the difference between chromosome theory and quantitative ratio theory of sex determination in drosophila?

Q.6
Briefly discuss complementation test for functional allelism.

Q.7
Briefly discuss Hardy-Weinberg equilibrium.

Q.8
Write short notes on:



(a) Evolution of wheat

(b) Down’s syndrome

SECTION-C

Q.9
Red fruit (R) IS dominant to yellow (r) and tallness (T) is dominant to short (r) in tomato plants. What phenotypic and genotypic ratio would result if one of the parents is red homozygous and tall homozygous and other is red heterozygous and tall heterozygous.

Q.10
Describe inheritance of any recessive sex linked trait in man. Why does such trait appear more frequently in men?

Q.11
Explain generalized and specialized transduction.

Q.12
How are spontaneous and induced mutations caused? Explain.


Q.13
What is meant by maternal inheritance? Explain with the help of example.

B.Sc. SEMESTER -III EXAMINATION

BIOTECHNOLOGY

BTE 302

 (Molecular Biology)

TIME ALLOWED: THREE HOURS

Maximum Marks- 70

Question paper consists of three sections

SECTION A - Consists of 15 compulsory multiple choice questions carrying mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)
SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying10 marks each. (word limit 500 words)

Section-A

Q.No.1.Fill in the blanks/ multiple choice questions/ True or False.








 (i)  A single nucleotide has the structure phosphate- _________ - base.

(ii) DNA synthesis always occur in____________direction.

(iii) Name the promoter regions of prokaryotes:_________&_________ .

(iv) TFIID is composed of ________________&________________.

(v) ____________ is an example of maternal effect genes in Drosophila sp.
(vi)
The normal form of DNA that exists in cells-

(a)A form

(b)B form

(c)Z form

(d)D form.

(vii)
Which of the following is the normal cause of chain termination?

a) The tRNA corresponding to a chain termination triplet cannot bind an amino acid.

b) There is no tRNA with an anticodon.

c) mRNA synthesis stops at a chain termination triplet.

d) None of the above

(viii) Suppose E.coli is growing in a growth medium containing lactose as the sole source of carbon. The genotype is I- Z+Y+. Glucose is then added, which of the following will happen?

a) Nothing

b) Lactose will no longer utilized by the cell.

c) Lac mRNA will no longer be made.

d)  The lac repressor will bind to the operator.

(ix) the histone protein which attaches with the linker DNA as well as the nucleosome is


a. H2A


b. H2B


c. H3

d. H1

(x) GAG (Glu)          GAA (Glu) is a type of point mutation which of the following mutation is responsible for this 


a. SILENT


b. NEUTRAL


c. MISSENSE


d. NONSENSE

 (xi)
In prokaryotes the main enzymes involved in DNA replication is DNA pol I. (T/F).

(xii)
In Xenoderma Pigmentosum,normal exicion repair of purine dimmers does not occur (T/F).

(xiii) Lac-operon is a type of inducible operon (T/F)

(xiv) Spliceosomes are needed for RNA processing (T/F)

(xv) H3 histone proteins are conserved during evolution (T/F)   

Section-B

Q.No.2.
Describe Watson Crick model of DNA double helix.

Q.No.3
Explain initiation in eukaryotic mRNA transcription.

Q.No.4
Write in brief about the different DNA polymerases present in prokaryotes.

Q.No.5     What is the role of tRNA in translation?

Q.No.6     What is transcription bubble? Describe with a suitable diagram.

Q.No.7     Explain the steps at which gene expression can be controlled in eukaryotes.

Q.No.8     By means of diagrams elucidate the mechanism of splicing.

Section-C

Q.No.9.
Describe in broad terms the main ways in which the formation of mRNA in eukaryotes differs from that in prokaryotes.

Q.No.10
Write about the role of the following in transcription:

a) Promoter

b) Enhancer

c) Silencer

d) Activators

Q.No.11
Explain the nucleosome model of eukaryotic chromosome.

Q.No.12
How do environmental factors regulate gene expression?

Q.No.13
Explain the mechanism of translation in eukaryotes.

B.Sc. SEMESTER -III EXAMINATION, 2007

BIOTECHNOLOGY

BTE/AMB 401

 (Immunology)

TIME ALLOWED: THREE HOURS

Maximum Marks- 70

Question paper consists of three sections

SECTION A - Consists of 15 compulsory multiple choice questions carrying mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)
SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying10 marks each. (word limit 500 words)

Section-A

Q.No.1.Fill in the blanks/ multiple choice questions/ True or False.








i. From the following which set of cells are antigen presenting cells-

a) B-cell, T-cell and NK cell
b) B-cell, T-cell and Macrophages

c) NK cell, T-cell and Dendritic cell

d) B-cell, Macrophages and Dendritic cell

ii. Which of the following dye is used in immuofluoresence technique?

a) Fluorescein

b) Rhodamine

c) Phycoerythrin

d) All of the above

iii. Cytokines are secreted by –

a) TH-cells

b) TC-cells

c) B-cell
d) Macrophages

iv. Genome of HIV is

a) ssRNA

b) dsRNA

c) ssDNA

d) dsDNA

v. MHC I and MHC II are present on

a) B-cell

b) TH cell

c) TC cell

d) Eosinophil

vi. GALT is a __________ lymphoid organ.

vii. Fever response inhibits growth of some pathogens. It is __________ type of immunity.

viii. ELISA stands for _____________.

ix. Type IV hypersensitivity is also known as ___________.

x. Nearly all cells express class ______________ MHC molecules.

xi. Hematopoietic stem cell is pluripotent. (T/F)

xii. Radial immunodiffusion is also is also known as Ouchterlony Method. (T/F)

xiii. Lymphocytes do not recognize an entire immunogen molecule instead they recognize discrete sites on it called epitopes. (T/F)

xiv. In endocytic pathway, exogenous antigen is ingested, processed and presented with class II MHC molecule. (T/F)

xv. Thymus and bone marrow are primary lymphoid organs. (T/F)

Section-B

Q.No.2 What is inflammation? Give major events in inflammation.

Q.No.3
 What is prozone effect? State its role in agglutination.

Q.No.4
 Explain with diagram the cytosolic pathway of antigen processing and presentation.

Q.No.5
 Explain via diagram the positive and negative selection of T-cell in thymus.

Q.No.6 
What is opsonization? Explain with diagram.

Q.No.7 What is meant by identity, non-identity and partial identity patterns of precipitin line?

Q.No.8 Giving any one example explain Type II hypersensitivity.

Section-C

Q.No.9
 Explain cell-mediated immunity with a well labeled diagram.

Q.No.10 Explain the following types of antigen- antibody interactions-

i. Immunoelectrophoresis

ii. Agglutination Inhibition

Q.No.11 Draw the basic structure of antibody. Give the differences between the various types of antibody.

Q.No.12 What is complement system? Explain the classical pathway of complement activation.  

Q.No.13 Explain the term autoimmunity. Cite any two examples of autoimmunity.
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Question paper consists of three sections

SECTION A - Consists of 15 compulsory objective questions carrying mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)
SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying10 marks each. (word limit 500 words)

Section-A

Q.No.1 Fill in the blanks/ multiple choice questions/ True or False



i. M13 phage has 

a. ss DNA





b. ds DNA

c. ssRNA






d. None of the above

ii. Agrobacterium tumefaciens leads to  

a. Rhizogenesis





b. Crown gall disease

c. multiple shooting





d. None of the above

iii. pUC vectors were discovered in 

a. University of California 

          

b. Oxford University

c. CCMB
 





d. None of the above

iv Insulin mRNA is isolated by

 a.Northern blotting

 b.Southern blotting

 c.Western Blotting

 d.  None of the above

v. Restriction site of EcoRI is

a. ATTTGGC

b. AGGTTTC

c. AGATAGC

d. None of the above 

vi. The integrated form of Phage DNA is ___________.

vii. A cloning vector ought to be less than ___ kb in size.

viii. ECoRI gives rise to ________ ends

ix________________ is mainly responsible for DNA chain elongation

x The desired segments of DNA from Eukaryotic genome is cut by using______________

xi. F plasmid carries tra genes (T/F)

xii. pBR322 is having 4363 bp long (T/F).

xiii. Phagemid is a hybrid between M13 and plasmid (T/F)

xiv Reverse transcriptase is a DNA polymerase enzyme (T/F)

xv Southern blotting methodology can be applied to mapping restriction sites around a single copy gene sequence in a complex genome (T/F)

Section-B

Q No. 2. Give details about pBR322 as cloning vectors

Q No. 3. What are stringent and relaxed plasmids?

Q No. 4.  Discuss about the copy number of plasmids and their role in cloning vectors.

Q No. 5   Name and explain the procedure by which RNA bands are blot transferred from      the gel onto chemically rtive paper

 Q No 6. Write a brief note on Reverse transcriptase

  Q No7. What do you understand by T4 ligase ? Explain any 1 application associated with it.

   Q No 8.Give the steps in Southern blotting

Section-C

Q No. 9. Discuss about M13 vectors and their use in genetic engineering.

Q No.  10. Give details about Northern blotting and its application.

Q No. 11. Discuss about Plant DNA extraction.

Q No 12.Discuss about different types of Restriction Endonucleuase

Q.No 13. Explain different methods of Selection of rDNA clones
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Question paper consists of three sections
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SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)

SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying10 marks each. (word limit 500 words)

Section-A

Q.No.1

(i)   Father of Plant tissue culture is ____________.

(ii) The full form of PEDCs is ______________________.

(iii) A high auxin, low cytokinin ratio leads to formation of  _________.

(iv)_________ in Agrobacterium tumefaciens is used as vector for genetic manipulation of plants.

 (v) A large scale fermentor in which air is pumped into a porous steel ring at the base of the central cylinder is known as______________.

(vi) All plant cells can give rise to entire plantlet. This concept is called as 

           (a) Reddifferentiation


(b) Dedifferentiation

           (c) Totipotency


               (d) None of the above.

(vii) The pH of MS medium is :

             (a) 5.8


(b) 6.0

             (c) 7.2
               
(d) varies

(viii)   Culture of isolated mature or immature embryos is called :

             (a) Embryogenesis      (b) Embryo rescue

             (c) Embryo Culture      (d) Organogenesis

(ix) An example of a synthetic cytokinin is : 

              (a) Kinetin                          (b) 2 ip

              (c) Zeatin                           (d) All of the above

(x) In vitro Clonal propagation of plants from shoot tips or nodal explants is popularly known as: -
                a. Micropropagatin                                      b. Somatic embryogenesis

                c.   Somaclonal variation                             d.  Meristem culture

(xi)  Ti plasmid in Agrobacterium tumefaciens I used as vector for  genetic   manipulation of plants.T/F

(xii) Bergmann’s cell plating technique is used to obtain Single cell clones. T/F

(xiii) Father of Plant tissue Culture is Cocking. T/F

(xiv) Gibberellins are responsible for callus formation in vitro. T/F

(xv) Addition of antibiotics to culture media is avoided because they retard the cell growth. T/F

Section-B

Q.No.2.  How would you test for the viability of the cells after isolating Protoplasts?

Q.No.3. Describe the different methods used for protoplast fusion. 

Q.No.4. How does the ratio and composition of growth regulators alter the growth and   differentiation of explants in culture?

Q.No.5.  Describe a method, which can be utilized to rescue the embryos that are naturally abortive in nature?

Q.No.6. What are the technical problems encountered in Micropropagation?

Q.No.7. What are the different methods employed for the mass cultivation of plant cells?

Q.No.8. The culture of shoot tips is used to raise disease free plants. Why?

Section-C

Q.No.9. What are the different stages that are adopted for the overall production technology of clones commercially? 

Q.No.10. How can plants be utilized as chemical and pharmaceutical factories?

Q.No11. What are the different applications of Chloroplast transformation?

Q.NO.12. Describe the Co – integration and Binary vectors with diagrams and explain how they are used for gene delivery in plants.

Q.No.13. What is Gene silencing? How does it help in prolonging the shelf life of various plant products? 
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Question paper consists of three sections

SECTION A - Consists of 15 compulsory objective questions carrying mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)

SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying10 marks each. (word limit 500 words)

Section-A

Q.No.1.Fill in the blanks/ multiple choice questions/ True or False.








i. _______________ is a type of culture in which cells re-aggregate to re-create a 3-dimensional structure.

ii. The number of times a culture is subcultured is known as ______________

iii. Layer of cells that provide nutrient growth factor and matrix to the other cell is known as ______________.

iv. Roller bottle culture is used for ____________ type of cell culture.

v. Differentiated cells lose their specialized properties in vitro. This property is known as_______________.

vi. Once a primary culture is subcultured it becomes 

a) Cell strain 

b) Cell line

c) Secondary culture

d) Passaged line

vii. Lipofection is which of the following type of transfection

a) Stable transfection

b) Transient transfection

c) Both a and b

d) None of the above

viii. Which of the following can be used as a subunit vaccine?

a) DNA

b) Protein

c) Both

d) None

ix. In which of the following fermentors both mixing and aeration is done by air?

a) Rotating air chambers

b) Air-lift fermentors

c) Multisurface propagators

d) Hollow fiber perfusion

x. Which of the following is the property of a transformed cell?

a) Immortalization

b) Anchorage independence

c) Malignancy

d) All of the above

xi. Animal cells when cultured in-vitro metabolizes pyruvate to lactate to obtain energy. (T/F)

xii. Transformed cells have lower serum dependence than that of their normal counterparts, due, in part, to the secretion of GF’s by tumors. (T/F)

xiii. Microbeads are used in fixed and fluidized- bed reactors. (T/F)

xiv. Scraping is a cell dissociation process. (T/F)

xv. In an organ culture, mitotic zone is at the periphery and necrosis occurs at the centre.(T/F)

Section-B

Q.No.2
 List the basic differences between primary explant culture and cell culture.

Q.No.3
 What is meant by dedifferentiation of cells? How is it different from differentiation of cells?

Q.No.4
 State the role of serum in animal cell culture media. What are its disadvantages?

Q.No.5
 List the criteria for the subculture of a monolayer culture.

Q.No.6 What are stem cells? Write applications of embryonic stem cells.

Q.No.7 State the difference between:

a) Suspension and monolayer culture

b) Fed-batch and continuous culture

Q.No.8 Explain the respiratory bottleneck in energy metabolism of animal cell culture.

Section-C

Q.No.9
 Explain primary culture with suitable diagrams.

Q.No.10 State the role of the following in animal cell culture media:

a) Phenol red

b) Sodium bicarbonate

c) HEPES buffer

d) BSS

Q.No.11 Define transfection. Explain the following methods of transfection.

a) Calcium phosphate method

b) Electroporation

Q.No.12 What is hybridoma technology? Write the role of HAT medium in production of monoclonal antibodies. List at least five applications of monoclonal antibodies.

Q.No.13 What is organ culture? Explain various steps involved in preparation of organ culture with suitable diagrams.
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Question paper consists of three sections

SECTION A - Consists of 15 compulsory objective questions carrying mark each.

SECTION B - Consists of 7 questions. Attempt any 5 questions carrying 5 marks each. (word limit 100 words)

SECTION C - Consists of 5 questions. Attempt any 3 long essay type questions carrying10 marks each. (word limit 500 words)

Section-A

Q.No.1.Fill in the blanks/ multiple choice questions/ True or False.








(i) An example of micro organisms responsible for acid mine drainage is ___________.

(ii) The increase in atmospheric carbon di oxide that contributes to global warming is due to _________________.

(iii) The increased concentration of nitrates in drinking water causes a disease called _______ in infants less then 6 months old. 

(iv) The emission of sulfur compounds to atmosphere results in formation of sulfuric acid that dissolves in rain water and reduces the rainwater pH. This is called as ___________.

(v) The cycling of essential nutrients such as C,N and S takes place in _______ zone of aquatic habitat.

(vi) Which of the following is an example of most appropriate micro organisms capable of degrading Chlorohydrocarbon?

(a) Burkholderia (Pseudomonas)  

(b) E.coli

(c) Micrococcus 


 

(d) None of the above.

(vii) Vermiculture makes use of:-

(a) Cockroach




(b) Earthworm

(c) Hirudenaria




(d All of the above 

(viii)
A mineral recovery method that uses bileaching to recover metals from ores not suitable for direct smelting is called:

(a)  Biomining




(b) Biodegradation

(c) Bioremediation 



(d) Biofertilizers

(ix) A synthetic product not formed by the natural biosynthetic process is called as:

a) Xenobiotic

b) Probiotic

c) Chemibiotic

d) None of the above

(x) Micro organisms that are antagonistic toward a particular pest population are called:

(a)      Insecticides                                                  (b) Biocides

(c) Biopesticides                                                     (d) Biofertilizers

(xi) The first enzyme in the biodegradation pathway of methane is Methane monoxygenase. T/F.

(xii) The addition of pre grown culture to enhance microbial population at a site to improve contaminant clean up is called as Bioaugmentation. T/F.

(xiii) Flocculation is a process where a solute comes out of a stable sludge is generated. T/F.

(xiv) In the cometabolism the micro organisms growing on a particular substrate can gratuitously oxidize a second substrate which is a co substrate. T/F.

(xv) Cometablic transformation occurs when an enzyme of a micro organism growing on compound A recognizes as substrate compound B and transforms it to a product. T/F

Section-B

Q.No.2 what is the difference between Synergism and Mutualism?

Q.No.3 Describe the role of Siderophores in the Iron cycle.

Q.No.4. Why is Nitrate a problem in potable water?

Q.No.5 What do you understand by secondary treatment of sewage water? Categorize the process on the basis of the micro organisms used.

Q.No.6 what is Acid mine drainage? How can it be prevented?

Q.No.7 Why is biological control often preferable over chemical pesticides? 

Q.No.8 Describe the Sulfur cycle.

Section-C

Q.No.9
Describe the Nitrogen cycle? Which microbial populations are associated with each phase of the bio geochemical cycling of nitrogen? What environmental conditions favor each phase of nitrogen cycle? 

Q.No.10 Describe the disposal of municipal wastes in landfills including the benefits and problems associated wit this waste disposal method. How does a sanitary landfill minimize pest problems?

Q. No.11 what is extreme habitat? Give examples of hot, cold, dry, saline habitats. How do micro organisms survive in such extreme habitats? What ecological roles do they play in each of these extreme environments? 

Q.No.12 Describe the interactions of Agrobacterium tumefaciens with a plant. Why is this plant pathogen potentially useful in biotechnology?

Q. No. 13 What is Bioremediation? What are the advantages of using Bioremediation over physical and chemical methods of environmental clean up?
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Section-A

Q.No.1 Multiple choice questions/ fill in the blanks/ True or False

i. One card is drawn from a standard pack of 52. What is the probability that it is a king or queen?

(a) 13/2


(b) 2/13


(c) 4/52


(d) 52/4

ii. World’s most comprehensive catalogue of information on proteins.
 
(a) UNIPORT



(b) PDB


(c) EMBL


(d) DDBJ

iii. Which one of the following is called as positional average?

(a) Mean



(b) Median



(c) Range



(d) Mode

iv. The no. of degrees of freedom in a 3x3 contingency table is

(a) 3



(b) 4



(c) 8



(d) 1

v. Which one of the following is an structural database

(a) NCBI


(b) PDB


(c) EMBL


(d) None of them

vi. Standard deviation can be calculated from any average

(T/F).

vii. If  A and B are mutually exclusive events P(AB)=  P(A) +P(B)
(T/F)

viii. Analysis of variance cannot be used when samples are of unequal sizes (T/F)

ix. The PDB is overseen by an organization called the Worldwide Protein Data Bank, wwPDB.






(T/F)

x. National centre for biological information is referred as NCBI.
 (T/F)

xi. _________________ tool find regions of sequence similarity, which will yield functional and evolutionary clues about the structure and function of a novel sequence. 
xii. ______________is used to align DNA or protein sequences in order to elucidate their relatedness as well as their evolutionary origin.
xiii. Mean deviation is calculated only from ________

xiv. Relationship between mean, mode and median in an asymmetric distribution is ______________

xv. When the class intervals are so fixed that the upper limit of one class is the lower limit of next class it is known as  ___________ method of classification.
Section-B


Q.No.2   Describe addition and multiplication theorem of probability.

Q.No.3   In an experiment on pea breeding Mendel obtained the following frequencies of seeds:  315  round & yellow, 101 wrinkled & green, 108 round & green and 32 wrinkled and green.   

       According to his theory of heredity the nos. should be in the proportion 9:3:3:1. 

       Is there any evidence to doubt the theory at 5% level of significance?

             (Table value of chi square at v=3, and 5% level of significance is 7.82.

Q.No.4   Find the standard deviation by deviation method for the following data:

	Class-interval
	0-10
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70

	F
	6
	14
	10
	8
	1
	3
	8


Q.NO.5 Differentiate between primary and secondary databases.

Q.No.6 what are the important sequences of events involved in the retrieval of sequence of a gene from NCBI   databank?

Q.No.7. Define classification of data and state four kind of classification with one example for each.

Q.No.8 what are advantages and disadvantages of mode and mean.

Section-C

Q.No.9. a) What are the different measures of central tendency?

               b) A set of laboratory rats were fed upon SCP of yeast. Following results are   

                   obtained in terms of the increase of their body weight.

               2, 17, 5, 3, 28, 7, 5, 8, 5, 6, 2, 12, 10, 4, 3

Without constructing a frequency distribution or a graph find the shape of distribution.

Q.No.10. Define sampling. What are the different types of sampling used in biostatistics?

Q.No.11. To study the performance of the three washing powders at three different 

                  temperatures the following powder readings were obtained with specially 

                  designed washing machines

	Water temperature
	Washing powder A
	Washing powder B
	Washing powder C

	Hot water
	57
	55
	67

	Cold water
	49
	52
	68

	Warm water
	54
	46
	58


Perform a two way ANOVA using 5% level of significance.

(Given F at 5% =6.94)

Q.No.12What is meant by Structural database? Explain any one in detail.

Q.No.13. What is the importance of sequence similarity searching in biology? Further explain the tools of bioinformatics applied for sequence alignment?

A





B





C





D
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