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BIOTECHNOLOGY
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FOR BIOTECHNOLOGY IN Undergraduate Degree Programmes

Constituted by APSCHE, Hyderabad

1. Prof. P.B. Kavi Kishore

Coordinator
Osmania University, Hyderabad

1. Prof. T. Ramana


Member
Andhra University, Waltair

2. Prof. Md. Ishaq


Member, Osmania University, Hyderabad

3. Prof. Varadarajulu Naidu
Member
S. V. University, Tirupati

4. Prof. A. Sadanandam

Member
Kakatiya University, Warangal

5. Prof. K.R.S. Sambasiva Rao
Member
Achrya Nagarjuna University, 

6. Prof. Ch. Sudhakar

Member
S.K. University, Anantapur

7. Dr. Varalakshmi


Member
Govt. Degree College, Anantapur

8. Dr. Annapurna Bhavani

Member
Kasturba Degree College,     
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9. Dr. Y. Udaya Bhaskara Rao
Member-
Shantha Biotechnics Ltd., 
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10. Prof. Irfan Ali Khan

Member-
Anwarul Uloom College, 
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* The scheme of instructions and the model curriculum for B.Sc Biotechnology course was thoroughly discussed on 19th March, 2008 and again on 13th April, 2008. The committee members unanimously resolved to approve the Model Curriculum prepared for B.Sc Biotechnology course.

B.Sc., Biotechnology 
Course Structure and Scheme of Instructions 

	Year
	Paper No.

Theory / Practical
	Title
	Workload

(Hours per Week)
	Exam Duties

Duration (Hours)
	Marks

	I
	I Theory
	Biomolecules, Genetics & Analytical Techniques
	4
	3
	100

	
	I Practical
	Biomolecules, Genetics & Analytical Techniques
	3
	3
	50

	Total
	7
	6
	150

	II
	II Theory
	Molecular Biology, Genetic Engineering and Microbiology
	4
	3
	100

	
	II Practical
	Molecular Biology, Genetic Engineering and Microbiology
	3
	3
	50

	Total
	7
	6
	150

	III
	III Theory
	Immunology, Metabolism, Industrial Biotechnology & Bioinformatics
	3
	3
	100

	
	III Practical
	Immunology, Metabolism, Industrial Biotechnology & Bioinformatics
	3
	3
	50

	Total
	6
	6
	150

	III
	IV Theory
	Applications of Biotechnology
	3
	3
	100

	
	IV Practical
	Applications of Biotechnology
	3
	3
	100

	Total
	6
	6
	150

	Grand Total
	26
	24
	600


I Year B.Sc., ( w.e.f. 2008-2009)


Theory Paper – I : Biomolecules, Genetics and Analytical Techniques

Unit – I :  Biomolecules
1.1 Carbohydrates : 


Monosaccharides - Classification, Structure, Physical & Chemical

      Properties, configuration and Biochemical importance.

      Disaccharides -Classification, Structure & Importance. Physiologically important     

       glycosides.

      Polysaccharides – Classification, Structure & Importance of homo and hetero 

      polysaccharides.     

1.2 Amino Acids : Classification, Structure and Properties.

1.3 Proteins : Peptides, Peptide bond – Synthesis and Characters, Primary,

      Secondary, Tertiary & Quaternary structures of proteins.

1.4 Lipids : Classification & Structures of Fatty acids. Classification, Structures and

       Properties of Lipids

1.5 Nucleic acids : Types, Chemical composition and Functions. Physical & Chemical                 

       Properties of Nucleic acids – Denaturation (Tm values), Renaturation (Cot curves) and  

      action of acids, alkali and Chemicals. UV absorption.

Unit-II : Enzymes

2.1 Nomenclature, Classification and Properties. 

2.2. Enzyme activity-units, affecting factors

2.3  Enzyme Kinetics (Brief study) – Hyperbolic & Sigmoidal Kinetics

2.4  Enzyme inhibition – Irreversible & Reversible.

Unit – III : Genetics
3.1 Mendel’s Experiments – Laws of Segregation,Purity of gamates & Independent 

       assortment.

3.2 Deviations of Mendel’s Laws - Partial or incomplete dominance, Codominance, 

       Penetrance, Expressivity and Pleotropis

3.3 Epistasis – Modified dihybrid ratios.

3.4 Linkage & recombination – discovery of linkage, Cytological proof of crossing over, 

       recombination frequency & Map distance. Interference&  Coincidence

3.5 Sex linked inheritance.  

3.6 Sex determination – Theories & mechanism.

3.7 Genome organization in Prokaryotes and Eukaryotes – Single copy ,inverted,  tandem and 

       palindromic repeats. Exons, Introns, Promoters and Terminators.

3.8  Extra chromosomal DNA-Plasmids,Transposons,Mitochondrial & chloroplast DNA.

3.9 Giant Chromosomes – Polytene & Lamp brush.

3.10 DNA as Genetic Material – Griffith’s & Avery, Mc Leod and Mc Carty’s & Hershey – 

        Chase experiments.

3.11 RNA as Genetic Material – TMV example

3.12 Cell Cycle & Division.

                                        Unit – IV : Analytical Techniques

4.1 Dialysis & Lyophilization 

4.2 Chromatography – Principles & Applications of Paper, Thin Layer, Ion Exchange, Gel 

       permeation and Affinity.

4.3 Electrophoresis –  Principles & Applications of Agarose gel, Native page & SDS – 

       PAGE.

4.4 Centrifugation – Principles & Applications of Differential & Density gradient 

       centrifugation.

4.5 Spectroscopy – Principles & Applications of Visible & UV.

4.6 Radio isotopes & Their uses in biology.

I Year B.Sc., ( w.e.f. 2008-2009)
Practical Paper – I : Biomolecules, Genetics and Analytical Techniques

1. Preparation of Molar, Molal & Normal solutions.

2. Preparation of Buffers (Acedic, Alkaline & Neutral Buffers)

3. Qualitative Analysis of Sugars.

4. Qualitative Analysis of Amino Acids.

5. Qualitative Analysis of Lipids.

6. Estimation of Sugars by DNS / Nelson – Somagyi / Enzymatic method.

7. Estimation of Protein by Biuret / Folin Lowry method.

8. Enzyme Assay – Amylase or Protease or Lipase.

9. Paper Chromatography separation of Amino acids or Lipids.

10. Chromosome staining.

11. Monohybrid and Dihybrid ratio in Drosophila or Maize (Models / Problems).

12. Identification of Phases of Mitosis / Meosis.

II Year B.Sc.,  ( w.e.f. 2009-2010)
Theory Paper – II : Molecular Biology, Genetic Engineering & Microbiology
Unit – I : Fundamentals of Microbiology.

1.1 Classification of Microorganisms.

1.2 Structure & General Characters of viruses, bacteria, fungi & Micro algae.

1.3 Isolation, identification & preservation of bacteria.

1.4 Identification methods of Micro algae & fungi.

1.5 Methods of sterilization.

1.6 Bacterial reproduction & Growth kinetics.

1.7 Pure cultures and characteristics.

1.8 Disease causing pathogens & their symptoms – HIV, Chickun Gunya, Bird Flu, Mad Cow Diseases & prions.

Unit – II : DNA replication, Damage & Repair.

2.1 Modes of DNA replication.

2.2 Mechanism of DNA replication in E.coli.

2.3 Mechanism of DNA replication in M13 Phage.

2.4 Mechanism of Rolling Circle & θ models of DNA replication.

2.5 DNA damage & repair – Types & Mechanism.

Unit – III : Gene Expression & Gene Regulation.

3.1 Transcription in prokaryotes & eukaryotes.

3.2 Post transcriptional modifications in prokaryotes & eukaryotes.

3.3 Genetic code – Deciphering & features.

3.4 Wobble hypothesis.

3.5 Translation in prokaryotes & eukaryotes.

3.6 Post translational modifications in prokaryotes & eukaryotes.

3.7 Operon concept – Lac operon.

3.8 Regulation of Gene expression in eukaryotes.

Unit – IV : Recombinant DNA Technology.

4.1 Different methods of Gene isolation – chemical, enzymatic & DNA libraries.

4.2 Restriction endonucleases – types, classification & functions.

4.3 Modification of DNA ends – phosphatases, methylases, kinases & ligases.

4.4 Cloning vectors – plasmids, phages, cosmids, phasmids & shuttle vectors.

4.5 Expression vectors.

4.6 Gene transformation methods in prokaryotes, plants & animals.

4.7 Selection & identification of genes.

4.8 Principles & applications of southern, northern & western blotting techniques.

4.9 Principles & applications of PCR & DNA finger printing.

II Year B.Sc.,  ( w.e.f. 2009-2010)
Practical Paper – II : Molecular Biology, Genetic Engineering & Microbiology
1. Preparation of Microbiological media.

2. Isolation of bacteria & fungi.

3. Staining techniques – simple, negative, acid-fast, grams, flagellar & capsule.

4. IMVIC test.

5. Antibiotic assay.

6. Isolation of DNA from bacteria / plant / animal.

7. Analysis of DNA by agarose gel electrophoresis.

8. Restriction digestion of DNA.

9. SDS – PAGE of proteins / nucleic acids.

10. Estimation of DNA by Diphenylamine method.

11. Estimation of RNA by Orcinol method.

III Year B.Sc.,  ( w.e.f. 2010-2011)
Theory Paper – III : Immunology, Metabolism, Industrial Biotechnology & 

    Bioinformatics
Unit – I : Immunology.

1.1 Immune system – Organs & Cells.

1.2 Immunity – types & examples.

1.3 Antigens – Nature, physical & chemical properties, incomplete & complete antigens, Haptens.

1.4 Antibodies & Immunoglobulins – types & structure.

1.5 Antigen – Antibody reactions.

1.6 MHC complex – role in organ transplantation.

1.7 Antibody diversity.

1.8 Hyper sensitivity – combs classification & types.

1.9 Auto immune diseases – types & mechanism.

Unit – II : Intermediary Metabolism

2.1 Carbohydrate Metabolism - 

Glycolysis, Citric acid cycle, Electron transport chain & oxidative phosphorylation

Fermentation, Gluconeogenisis, HMP shunt, Glycogen storage diseases. photosynthesis – Light & dark reactions.

2.2  Amino acid metabolism – 

Deamination, transamination & Decarboxylation of amino acids. Catabolism of aromatic amino acids. Inborn errors of amino acid metabolism.

2.3 Lipid metabolism – 

β oxidation of fatty acids, inborn errors.

Unit – III : Industrial Biotechnology & Bioinformatics

3.1 Screening Isolation and preservation of Industrial Microorganisms.

3.2 Primary & Secondary metabolic products of microorganisms.

3.3 Exploitation of microorganisms for economic products.

3.4 Principles of fermentation technology.

3.5 Commercial production of chemicals and fuels by microbial fermentation.

3.6 Fermentative production of microbial enzymes, antibiotics, vitamins and organic acids 

       (one example each).

3.7 Fermentative production of foods and diary products (one example each).

3.8 Animal cells as bioreactors – characteristics of bioreactors, expression and over production of targeted proteins (hGH, α- & β- interferons, monoclonal antibodies.

3.9 Biosafety issues & bioethics.

3.10 Intellectual property rights & patenting issues.

3.11 Introduction  – Genomics, transcriptomics, proteomics, 

functional genomes, structural genomes, metabolomics, pharmacogenomics.

3.12
 Biological databases – Nucelotide sequence and protein databases, their utilization in 

Biotechnology. Data banks, Data retrieval from data base & their utilization. NCBI, EMBL, DDBJ, Swiss-Prot, PDB & KEGG.

3.13
Human Genome Project – Science behind Human Genome Project & Achievements.

III Year B.Sc., ( w.e.f. 2010-2011) 
Practical Paper – III : Immunology, Metabolism, Industrial Biotechnology &  Bioinformatics
1. Ouchterlony double immuno diffusion.

2. Single radial immuno diffusion.

3. ELISA.

4. Blood Grouping.

5. TC & DC of Blood cells

6. Estimation of Hemoglobin.

7. Combs test.

8. Viable test of bacterial cells (Evans blue & Trypan blue tests).

9. Production of wine.

10. Production of alcohol by fermentation

11. Production of Hydrogen or Biogas from cow / cattle dung.

12. .Estimation of alcohol (colorimetry).

13. Acquaintance with biological data bases through internet.

14. NCBI search for books, authors & publications.

III Year B.Sc., ( w.e.f. 2010-2011)
Theory Paper – IV : Applications of Biotechnology
Unit – I : Animal Biotechnology.

1.1 Introduction to Animal Biotechnology.

1.2 Animal cell culture media preparation, sterilization, culture vessels & types of cultures.

1.3 Establishment & preservation of cell lines.

1.4 Explants & cell disagregation. 

1.5 Culture of cells and tissues.

1.6 Stem cells and their applications.

1.7 Invitro fertilization and embryo transfer technology.

1.8 Methods of gene transfer.

1.9 Production of transgenic animals & molecular pharming.

1.10 Principles of gene therapy.

Unit – II : Plant Biotechnology.

2.1 Plant tissue culture media & sterilization methods.

2.2 Role of plant growth regulators in differentiation.

2.3 Induction of callus.

2.4 Single cell culture & applications – Batch & continuous cultures, Bioreactors.

2.5 Clonal propagation of plants.

2.6 Production of Haploids & Triploids.

2.7 Meristem culture & production of virus free plants.

2.8 Protoplast culture.

2.9 Somatic hybridization.

2.10 Gene transfer methods.

2.11 Production of transgenic plants.

2.12 Applications of r-DNA technology in Agriculture.

Unit – III : Environmental Biotechnology

3.1 Introduction to Environmental Biotechnology.

3.2 Renewable and non-renewable energy resources.

3.3 Conventional energy sources and their impact on environment

3.4 Non-conventional fuels and their impact on environment (biogas, bioethanol, microbial hydrogen production)

3.5 Microbiological quality of milk, food and water.

3.6 Microbiological treatment of municipal and industrial effluents.

3.7 Microbial degradation of pesticides and toxic chemicals.

3.8 Biopesticides and Biofertilizers (Nitrogen fixing, phosphate solubilizing microorganisms)

3.9 Microbial ore leaching.

3.10 Introduction to Bioremediation.

III Year B.Sc.,  ( w.e.f. 2010-2011)
Practical Paper – IV : Applications of Biotechnology
1. Preparation of Plant tissue culture media (MS medium).

2. Induction of Callus & Regeneration of plant.

3. Protoplast culture.

4. Preparation of synthetic seeds.

5. Preparation of animal cell culture media.

6. Culture of Animal cells / tissues.

7. Cell disagregation and cell counting.

8. Cytotoxicity studies on animal cells using MTT method.

9. Isolation of microbes from polluted soil / industrial effluents. 

10. Growth curves of bacteria isolated from industrial effluents.

11. Estimation of BOD in water samples.

12. Quality testing of milk by MBRT.
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