                                                   B.SC FIRST SEMESTER
BIOTECHNOLOGY
Essentials of Biotechnology & Biochemistry
(mm theory 85 + cce 15)
UNIT – I
Definition, scope, potential& achievements of biotechnology. biotechnology in india, global trends need for future development. General idea of microorganisms of biotechnological importance, 
cell as the fundamental unit of life. molecules, macromolecules & cell organelles.
water as universal solvent, h2o- structure & properties having bearing on life, pH & buffers.
UNIT II
Basic building blocks
Biochemistry as molecular logic of living being; chemical elements, structure of atoms; molecular and chemical bonds: ionic, covalent, coordinate and hydrogen bonds.
Intellectual property rights (IPR)and Biosafety
General idea of intellectual property rights; definition, benefits, drawbacks, requirements for ipr, patents, filing of patent, patenting of life forms, copyrights, filing of copyright, tradesecrets and trademarks. gatt and trips.
Biosafety; definition, necessity, advantages, levels of biosafety.
risk assessment, containment levels (physical and biological containment).
UNIT III
Carbohydrates
Definition, classification of carbohydrates; chemical structure and properties of monosaccharide, disaccharides, oligosaccharides and polysaccharides; starch, cellulose and glycogen.
purines and pyrimidines: structure and properties.
UNIT IV
Proteins & lipids 
Definition, structure and classification of amino acids, essential and non essential amino acid, acid-base properties and solubilities, amino acid sequencing of proteins; sanger and edman’s method: structure, properties and functions of primary, secondary and tertiary proteins. 
lipids:
Definition, classification and properties of lipids; saturated and unsaturated fatty acids and their role and functions in microorganisms; structure and properties of waxes, steroids, lipo-proteins and lipo-polysaccharides 
UNIT V
Enzymology
Definition, structure and properties of enzymes, classification of enzymes; co-enzymes and co-factors; introduction to active site and enzyme specificity; factors affecting the enzyme action: temperature, ph, activators, substrates; enzyme-substrate interaction: fisher lock-key hypothesis and koshland induced fit hypothesis.enzyme inhibition,enzyme kinetics :micheals menten equation and derivation.
list of practicals (mm: 50)                            
1. To determine the alkalinity and acidity of a given solution.
2. To find out normality of acid with alkali./alkali with acid.
3. Qualitative analysis of carbohydrates .
· Benedicts and molisch  test for monosaccharides.
· Hydrolysis test for disaccharides.
· Iodine test for polysaccharide
      4.   Esimation of glucose by cole’s method.
4. Qualitative analysis of protein - biuret test, millon’s teat, ninhydrin test.
5. Estimation of protein by folin lowry method.
6. Qualitative analysis of lipid - , solubility test, absorption test(spot test), ,sudaniv test.
7. Estimation of total lipid by dichromate method.
8. Preparation of media- nutrient agar, nutrient broth, potato-dextrose agar, cornmeal agar.etc.
9. Inoculation methods to understand streaking,pouring,spreading.etc.
10. Preparation of bacterial smear , negative staining,gram staining of bacteria.
                                  Scheme of Final Practical Examination 
Practicals                                                                                                                            M.M 50

1. To find out the normality of acid / alkali  by titration/pH dertermination.                  10

2. Qualitative biochemical analysis                                                                                  10

3. Preaparation of bacterial smear and gram staining                                                       10

4. Streaking/pouring/spreading                                                                                         10

5. VIVA                                                                                                                             05

6. Sessionals                                                                                                                       05

           TOTAL                                                                                                                            50

B.SC. SECOND SEMESTER
BIOTECHNOLOGY
TECHNIQUES IN BIOTECHNOLOGY
(mm theory 85 + cce 15)
Unit I
Isolation and maintenance of microorganisms: 
sterilization- definition, principle, types, pure, axenic, mixed culture, strain, isolate, clone- definitions; pure culture techniques: dilution, plating- pour plate method, spread plate method, streak plate method; enrichment culture and micromanipulator, maintenance and preservation of pure cultures: subculturing, overlaying, cultures with mineral oils, lyophilization, sand cultures, storage at low temperature; major microbial culture collection centers in india. 
UNIT II
Microscopy:
invention of microscope; history; light microscopy: principle, construction; theory and applications of bright field microscopy (simple and compound); dark field microscopy; phase contrast microscopy; uv and fluorescent microscopy; electron microscopy: types of electron microscope (tem & sem); preparation of specimen, advantages, limitations and applications; use of software in microscopy.
UNIT III 
Instrumentation techniques
basic principle, construction and applications of autoclave, oven, incubator, bod, laminar air flow, colorimetry and spectrophotometer; centrifugation: basic principles of sedimentation, methods and applications; chromatography: general introduction, definition and types of chromatography, general principles underlying chromatographic technique, working and applications of thin layer chromatography, electrophoresis (paper and gel electrophoresis).
 UNIT IV 
Micrometry and staining
occular and stage micrometry: principle and application; cell count: haemocytometry- principle and applications,; stains and staining techniques: necessity of staining,; theory of staining: physical and chemicals; types of staining: simple staining, negative staining, differential staining ,metachromaic staining, flagella, cell-wall, gram staining, acid fast staining. 
UNIT V
Basic cytological techniques- squash, smear, fixation, dehydration, embedding & staining of animal & plant tissues
mitotic & meiotic chromosomes, temporary & permanent slides
chemistry of dyes and stains cationic & anionic stains, chromatophores, auxochromes  , fixation of smears, mordents and intensifiers, decolorizers,.  
list of practicals (mm: 50)
1. Write the principle and use of dissecting microscope/study the principle of camera lucida.
2.  The principle and components of bright field compound microscope.
3. Demonstration of principles and working of basic instruments: autoclave, incubator, hot air oven, ph meter, laminar air flow, spectrophotometer and centrifuge.
4. Preparation of smear and microscopic examinations of fungi – mucor spp., aspergillus spp., penicillium spp. & alternaria spp. bacteria – staphylococcus spp. lactobacillus spp. escherichia spp. vibrio spp. & leptospira spp.
5. Staining techniques –differential staining (gram's, ziehl-neelsen), spore and capsular staining methods
6. Paper and thin layer chromatography.
7. SDS-page electrophoresis.
8. Maintenance and preservation of pure cultures: paraffin method, glycerol method
      9.   Control of mites in fungal culture by fumigation
      10.. Separation of plant pigments /amino acids by chromatography
B. sc. III semester

subject-Biotechnology

paper I- cell biology and microbiology.

mm: 35

UNIT –I









lectures-08
1. cell as a basic unit of living system.

2. Broad classification of cell types and their general account- pplo’s, bacteria, eukaryotic microbes (fungi and protozoa), plant and animals,levels of cellular organization.

3.
A detailed classification of cell types within an organisms taking mammalian histology as an example.  
UNIT II









lectures-16
1.Interaction between cells and their environment.

The extracellular space.

The adhesion of cells to non cellular substrates.

Adhesion of cells to other cells.

Tight junctions.

2.Gap junctions and plasmodesmata; mediating cell communication. cell locomotion (amoeboid,flagella, ciliary)

UNIT-III









lectures-08
1. Concept of microbial species and strains- characterization and naming of species, strains,phylogenetic approach to taxonomy, numerical taxonomy,classification of micro organisms based on nutrition.
2. New approaches to bacterial taxonomy-gc ratios of dna-its determination and significance, rrna based methods.

UNIT-IV









lectures-08
1. General idea of microbial biodiversity- microbes in extreme environment and their use.
2. Ecological amplitude  of cells in  high altitude, arctic, brackish and fresh water, environment, effect of pressure, temperature and salts on cells.cell senescence (death).
3. Nature of microbial cell surface of gram positive and gram negative bacteria
4. Brief idea of serotypes with special reference to salmonella.
UNIT –V









lectures-05
1. Brief idea of bacterial and viral diseases- diptheria, cholera, typhoid, syphilis, polio, hepatitis and aids.

2. Brief idea of following fungal diseases -candidiasis, dermatophytosis, aspergillosis.
3. The process of infection – pathogencity , virulence and infection,microbial adherance,and penetration-virulance factors.

4. Animal diseases need help of biotechnology-foot and mouth disease,coccidiosis, trypanosomiasis, theileriosis.
B. sc. III semester 

subject-Biotechnology

paper II-Genetics and Genetic Engineering

mm: 35

UNIT –I





lectures-06
1.Mendelian; principles- segregation, independent assortment. examples.
2.population genetics: hardy weinberg law, gene and genotypic frequencies. 
the inheritance of characteristic and variability. 
3.Phenotypic and genotypic changes in response to environmental alterations.
UNIT-II








lectures-08
1. Bacterial recombination, transformation, transduction (generalized and specialized) and conjugation, conjugation mapping, isolation of autotrophs, replica plating techniques.
2. Mutation; spontaneous and induced, molecular  mechanisms.

3. Analysis of mutation in biochemical pathways, one gene one enzyme hypothesis.

UNIT-III








lectures-12
1. General idea of  dna replication and rna splicing.
2. Prokaryotic gene transcription, translation and regulation of gene expression.
3. Gene expression in yeast- cell cycle regulating genes only
UNIT-IV








lectures-12
1. Recombinant dna technology- selection and isolation of the gene to be cloned.

2.  Vectors – plasmid, cosmid and phage.
3. Cloning of recombinant dna molecules,cloning of recombinant molecules.
Unit- V








lectures-07
1. Gene cloning in medical : pharmaceutical compounds, artificial insulin gene,  recombinant vaccines, diagnostic reagents.
2. Application of genetic engineering in agriculture
B. sc. III semester

subject- Biotechnology

practicals

list of practicals

1. Problems on genetics. 

2. Experiment on phage titration/ bacterial recombination. 

3. Isolation of dna.

4. Isolation of plasmid DNA. 

5. Study of algae, fungi, bacteria etc. 

6. Estimation of coliforms in drinking water samples.

7. Study of some histopathological slides showing bacteria / fungal infection.

8. Gram staining of bacteria.
9. Isolation of microorganisms from soil, water and air.

 B. Sc. IV semester 

Subject-biotechnology
Paper I- Biostatistics and computer application
mm:35

UNIT –I








lectures-10

1. Method of sampling, measurement of central tendencies - mean, mode median. 

UNIT –II








lectures-08
1. Measurement of deviation; mean deviation, variance, standard deviation and standard error. 

2. Presentation of data: tables, graphs and histograms, frequency polygon, frequency curve, relative frequency and cumulative frequency.

UNIT-III








lectures-10
1. Concept of probability - addition and multiplication laws, t- test and chi- square test, comparison of means of two (02) large samples.

UNIT-IV








lectures-08
1. Computers- general introduction to computer, organ of computers, digital and analogue computer, computer algorithm. 

2. Computers in online monitoring and  automation 





UNIT –V








lectures-09
1. Application of computer in coordination of solute concentrations, ph and temperature etc. of fermenter in operation.

2. Introduction to bioinformatics-basic idea of biological databases. 

      software in bioinformatics , emerging areas of bioinformatics.
B. SC. IV SEMESTER IV
SUBJECT-BIOTECHNOLOGY
PAPER II-TOOLS, TECHNIQUES AND ENVIRONMENTAL BIOTECHNOLOGY
mm:35

UNIT-I









lectures-08
1. Fluorescence microscopy- principles and construction of instruments, fluorochromes.

2. Electron microscopy- principles, construction plan of  TEM & SEM, preparation of tissues for electron microscope.

UNIT –II
1 Chromatography , types and application









2. Principle and practice of thin layer chromatography (TLC) and high performance  

    liquid chromatography (HPLC).

3. Principle and types of electrophoresis (eg: SDS-page).
UNIT – III








lectures-08
1. Pollution control: use of microorganisms in biodegradation of pesticides, microbial pesticide. treatment of municipal waste including hospital waste and industrial effluents.

UNIT – IV








lectures-10
1. Renewable sources of energy,fuel using microorganisms- biogas, methane, methanol,solid waste degradation, conservation of energy.

Unit – V








lectures-11
      Nitrogen fixing microbes in agriculture & biofertilizer,restoration of degraded lands, reforestation, development of stress tolerant plants.bioremediation(study of advanced plasmids to deal with oil spills) and bioleaching.
B. SC. IV SEMESTER 
SUBJECT-BIOTECHNOLOGY
PRACTICALS
list of practicals

1. Determination of bacterial growth by turbidity measurement. 

2. Separation of amino acids through tlc.

3. Separation of dyes through paper electrophoresis. 

4. Demonstration of gel electrophoresis.

5. Numerical in biostatistics.

B. Sc. V semester 
Subject-Biotechnology

Paper I
Biophysical techniques and specialized applications of biotechnology

mm.35

UNIT- I  








lectures-06
1.energetics: laws of thermodynamics and their expression in algebraic terms.
2.Brief idea of its entropy, enthalpy. gibb’s free energy and its relationship with equilibrium constant

.UNIT- II 








lectures-08
1.General idea heat and heat transfer.
2.Physics of heat transfer  a) conductance (b) convection (c) radiation (d) evaporation.

3.Heat balance, physiological effects of temperature changes, extreme temperature: limit to life, tolerance to high temperature, determination of lethal temperature, and causes of heat death, tolerance to cold and freezing.

UNIT- III








lectures-10 
   1. Primary events in photosynthesis. 
     a)Photosynthesis- general introduction 

     b)Basic chemistry of photosynthesis, photosynthetic pigments, light reaction, 
         dark reaction
2.   Ionizing and non-ionizing (uv) radiation- types and properties, dose and units,        biological applications

3. Principles ultrasound,  x-rays-  production of x- rays  in imaging w.s.r. to digestive system.

4. CAT scan, physical principles of ECG,EEG.
UNIT- IV 
-







lectures-08

 Aplication of biotechnology in industrial microbiology

strategies for selection of appropriate methods for industrial applications-

a. Preliminary assessment of feasibility of the project.
b. Technical feasibility
c. Economic future
d. Safety evaluation
UNIT- V 








lectures-13
1. Fermentor/ bioreactors (photobioreactors) and  fermentative microbes
a) History and design of fermentors

b) Basic function of fermentors

                 c) Types of fermenters;

                d)  Construction of fermentors

                e)  Design and operations
 2.General idea of steroid biotransformation.

3.Basic idea of food microbiology and biotechnology w.s.r. to dairy, meat and fish products.

4. Genetic modification in food industry –background, history , controversy over risk,application.
B. SC. V SEMESTER
SUBJECT-BIOTECHNOLOGY
PAPER II- PLANT AND ANIMAL BIOTECHNOLOGY
mm.35

UNIT -I








lectures-10 

1. Pant tissue culture- asceptic techniques, media preparation, and sterilization.

2. Callus culture, suspension culture.

3. Micropropagation of elite species of useful plants.

4. Smatic embryogenesis, somatoclonal & gametoclonal variant selection, Synthetic seeds.

UNIT -II 








lectures-08

Haploid production- anther and pollen culture and applications in agriculture.

Potoplast isolation, purification and fusion.

Somatic hybridization, examples.
UNIT -III 








lectures-10

1. Ogan culture- cell interaction and phenotypic expression in organotypic culture, gas and nutrient exchange, growth and differentiation, type of organ culture.

2. Histotypic culture- gel and sponge techniques, hollow fibres, spheroids, filter well inserts.

3. Mass culture techniques- scale up in suspension and monolayer cultures. culture of lymphocytes from blood samples

4. Outline of tumour tissue culture- sampling, desegregations, primary culture, development of continuous cell lines and selective culture on confluent feeder layers.

UNIT -IV 








lectures-08

1. Prification and fractionation of nucleic acids, hybridization.

 2. Isolation of chromosomal and plasmid dna from bacteria.

3. Transfection methods and transgenic animals and plants.

UNIT -V 








lectures-09

1.Enzymatic amplifications of DNA by PCR & its applications.

2.Radioisotopic techniques

3.Blotting techniques- northern, southern and western blotting.

4.concept of dna sequencing.
B. Sc. V SEMESTER 

SUBJECT- BIOTECHNOLOGY

PRACTICALS

List of Practicals

1. Tissue culture media preparation

2. Sterilization of media

3. Inoculation of plant parts on medium

4. Isolation of protoplast

7. Isolation  and plasmid DNA from bacteria

8. Simple exercise on fermentation.

B. Sc. VI SEMESTER

SUBJECT- BIOTECHNOLOGY

PAPER I-IMMUNOLOGY

MM.35

UNIT- I 








Lectures-11
1. General account of the immune system and its role along with the historical perspective.

2. Immunity- Innate and Acquired Immunity. 

3. Immune responseand humoral response

4. Antigens determinant of antigenicity, Biological classes of antigens (T.D. & TI antigens).

5. Antibodies, structure of IgG , immunoglobulin classes, Haptens and Adjuvant.

 Imunoglobulin types -Isotypes, allotypes and idiotypes.

.UNIT- II 








Lectures-09
1. Cells of lymph reticular systems characteristics, properties and maturation of lymphocytes, T cells and B cells, Null cells, phagocytic cells and Mast cells.
2. The central lymphoid organs: Thymus, Bursa of Fabricius.

3. The peripheral lymphoid organs: Lymph nodes, Spleen, Mucosa associated lymphoid tissues.

4. Major histocompatibility complex in man: Fundamentals of HLA complex, HLA molecules, HLA typing and MHC restriction.
UNIT- III








Lectures-09
1. General introduction- immune network, role of genetic factors Molecular mechanisms of Immunoglobulin gene rearrangement.
2. Primary & secondary antibody response, Clonal selection, Initial interaction (processing and presentation of antigens), triggering , maturation and switching over, plasma cells, carbohydrate loading, induction of cell mediated immunity (CMI)

3. The complement system:- General properties, components, activation, classical pathway, alternative pathway.

4. Basic idea of Hypersensitivity- 
5. A general idea of Autoimmunity.

UNIT- IV 








Lectures-08
1. Antigen-Antibody interactions.

2. Purification of antigens.

3. Purification of antibodies

4. Serological reactions, precipitation reactions, agglutination reaction, complement fixation test.

5. Elementary idea of neutralization test, Immunoflouroscence, Radioimmunoassay assay, ELISA, Immunoelectro blot technique, Immunochromatographic technique, Immunoelectron microscopic test, Immuno Electrophoretic techniques.
UNIT- V








Lectures-08
1. Immunological strategies to combat infections

2. Immunity to viral and bacteria; infections
3. Immunity to Parasites.
4. Prophylaxis and vaccination, vaccines
5. Methods of vaccine attenuation: synthetic peptides and Immuno potentiating .
B. Sc. VI SEMESTER

SUBJECT- BIOTECHNOLOGY

PAPER II- BIO-BUSINESS AND INTELLECTUAL PROPERTY RIGHTS

MM.35

UNIT- I








Lectures- 06
1. Marketing of technology, informal sector and small entrepreneurs, sustainable development in business industrial biotechnology policy for semi industrial countries. 

2. The global perspective, industrial policy issues, role of transnational corporations.

UNIT- II








Lectures- 09
1. Genetically modified organisms (GMOs)- examples of microorganisms animal and plants.

2. Potential risks, survival of released genetically modified organisms (GMO) in the environment, their ecological impact, monitoring of GMOs in the environment.

UNIT- III 








Lectures- 10
1. General introduction of the risks and hazards involved in some major biotechnological operations.

2. Operation of bio-safety guidelines and regulations.

3. Policy options and limitations, bio-safety measures in third world countries.
UNIT- IV








Lectures- 10 

1. Introduction to intellectual property, intellectual property rights, patents, trade secrets, copy rights and trade marks.

2. Choice of intellectual property rights, GATT & TRIP.
UNIT- V








Lectures- 10
1. International conventions, international corporations, obligation with patent applications.

Implications of patenting, current issues, patent for higher plants and animals, patent for genes & DNA sequences.

B. Sc. VI SEMESTER 

SUBJECT- BIOTECHNOLOGY

PRACTICALS

List of Practicals

1. Exercise in immunology- blood grouping, differential counting.

2. Gel Filtration Chromatography.
3. ODD.
4. RID.
5. DOT ELISA.
6. Immunoelectrophoresis.
7. Simple exercise on immobilization.
PAGE  

