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	Paper No.
	Title of Paper
	Internal Assessment
	Marks
	Total Marks
	Time

	
	

	
	Ist Year

	
	SEMESTER I

	
	
	
	
	
	

	I
	Introduction to Biotechnology
	5
	45
	50
	3 hrs.

	II
	Biochemistry I
	5
	45
	50
	3 hrs.

	
	
	
	
	
	

	
	SEMESTER II

	III
	General Microbiology
	5
	45
	50
	3 hrs.

	IV
	Biochemistry II
	5
	45
	50
	3 hrs.

	V. 
	Practical (Semester I + Semester II)
	
	50
	50
	3 hrs.

	
	

	
	IInd Year

	
	SEMESTER III

	VI
	Immunology
	5
	45
	50
	3 hrs.

	VII
	Molecular Biology
	5
	45
	50
	3 hrs.

	
	SEMESTER IV

	VIII
	Recombinant DNA Technology
	5
	45
	50
	3 hrs.

	IX
	Bioinformatics
	5
	45
	50
	3 hrs.

	X
	Practical (Semester I + Semester II)
	
	50
	50
	3 hrs.

	
	

	
	IIIrd Year

	
	SEMESTER V

	XI
	Animal Biotechnology
	5
	45
	50
	3 hrs.

	XII
	Plant Biotechnology
	5
	45
	50
	3 hrs.

	
	SEMESTER VI

	XIII
	Microbial Biotechnology
	5
	45
	50
	3 hrs.

	XIV
	*Project Work (In House)
	
	50
	50
	

	XV
	Practical (Semester I + Semester II)
	
	50
	50
	3 hrs.

	
	
	
	Total =
	750
	


*Project work will be carried out during summer vacations after IInd year and project reports will be evaluated by external examiner by viva voce at the end of IIIrd year.
Note: There will be four theory periods per paper per week.
Semester I
Paper I
Introduction to Biotechnology

Marks: 45

Internal Assessment: 5

Time: 3 hrs.

NOTE

1. Seven Questions will be set in all.

2. Q. No. 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No. 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

3. As far as possible the question will be of short answer type.

4. Each question should be divided into parts & the distribution of marks be indicated part wise.

Unit I

Definition & scope of Biotechnology; introduction of genetic engineering; plant and animal tissue culture; fermentation technology; immobilized enzymes; monoclonal antibodies and hybridoma technology; embryo transfer technology; introduction to gene and genomes, Proteins and proteome, history of genetic manipulations; recombinant DNA technology, DNA fingerprinting and forensic analysis.

Unit II

Application of biotechnology in agriculture; animal and veterinary sciences, pharmaceutical industry, food industry and chemical industry. Bioremediation and waste treatment biotechnology. Biotechnology research in India. Biotechnology in context of developing world. Brief account of safety guidelines and risk assessment in biotechnology. Ethics in Biotechnology, Intellectual property rights.

Semester I

Paper II Biochemistry-I

Marks : 45

Internal Assessment: 5

Time 3 hrs

NOTE

1. Seven Questions will be set in all.

2. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No. 1 & four others selecting 2 questions from each section. All questions will carry equal marks.
3. As far as possible the question will be of short answer type.

4. Each question should be divided into parts & the distribution of marks be indicated part wise.

Unit I

Biomolecules: Introduction, important features, covalent and non-covalent interactions.

Carbohydrates: Introduction and Biological Significance.

Definition and classification: Monosaccharides; families of monosaccharides; simple aldoses and ketoses, Configuration and Conformation, Stereoisomerism/ Asymmetric centres, Fischer and Haworth projection formula, pyranose and furanose ring forms, reducing and non-reducing sugars, sugar derivatives viz. sugar alcohols, amino sugars, deoxy sugars, acidic sugars, Glycosidic bond Disaccharides and Oligosaccharides: Definition, structure and function of important di and oligosaccharides viz. lactose, sucrose, maltose, raffinose, stachyose, verbascose etc.

Polysaccharides: Homo and Hetero polysaccharides, storage polysaccharides: Starch and Glycogen. Structural polysaccharides: Cellulose and Chitin. A brief account of structure and function of mucopolysaccharides/Glycosaminoglycans (Hyaluronic acid, Chondroitin sulphate), Glycoproteins and Proteoglycans.

Amino acids, Peptides and Proteins: Classification and structure of amino acids, essential amino acids, rare and non-protein amino acids, optical and chemical properties of amino acids; acid-base behaviour/zwitterions; pKa value and titration curve.

Peptide bond – nature and characteristics. Definition; structure and function of some biologically important peptides.

Unit II

Proteins: Classification based on structure and function. Structural organization of proteins: Primary structure; Secondary structure-α-Helix, β- pleats and β – turn

Tertiary structure – myoglobin and lysozyme etc.

Quaternary structure-hemoglobin.

Forces stabilizing different structural levels.

Amino acid analysis/N-terminal amino acid analysis- Sanger’s method, Edmann’s degradation, dansyl chloride and dabsyl chloride

Lipids: Introduction and Classification – simple and complex lipids, Fatty acids – structure and nomenclature, soap value, acid value, iodine number, rancidity. Essential fatty acids. A general account of structure and function of triacylglycerols, phospholipids, glycolipids, sphingolipids, steroids, bile acids, bile salts and terpenes

Nucleotides and Nucleic acids: Building blocks: bases, sugars and phosphates.

Structure and nomenclature of nucleosides and nucleotides; polynucleotides, DNA (A,B, Z- DNA) and RNA (rRNA, mRNA, tRNA).

Properties of DNA – absorption, denaturation, renaturation, hybridization, Tm/Cot values.

Biologically important nucleotides and their functions – ATP, GTP, Coenzyme A, NAD, FAD and cAMP.

Semester II

Paper III
General Microbiology

Marks: 45
Internal Assessment: 5

Time: 3 hrs.

NOTE
1. Seven Questions will be set in all.

2. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No. 1 & four others selecting 2 questions from each section. All questions will carry equal marks.
3. As far as possible the question will be of short answer type.

4. Each question should be divided into parts & the distribution of marks be indicated part wise.

Unit I

Introduction and Scope of Microbiology

Definition and history of microbiology, contributions of Antony van Leeuwenhoek, Louis Pasteur, Robert Koch, Importance and scope of Microbiology as a modern Science Branches of microbiology.

Microscope Construction and working principles of different types of microscopes – compound, dark field, Phase contrast, Fluorescence and Electron (Scanning and transmission)

Microbial techniques Sterilization: Principles and Applications of a. Physical Methods. Autoclave, Hot air oven, Laminar airflow, Seitz filter, Sintered glass filter, and membrane filter.

b. chemical Methods: Alcohol, Aldehydes, Phenols, Halogens and Gaseous agents. 

c. Radiation Methods: UV rays and Gamma stains. Stains and staining techniques: Principles of staining, types of stains – simple stains, structural stains and Differential stains.

Unit II

Microbial Taxonomy

Concept of microbial species and strains, classification of bacteria based on – morphology (shape and flagella), staining reaction, nutrition and extreme environment. General Account of Viruses and Bacteria

A. Bacteria – Ultrastructure of bacteria cell (both Gram positive and Gram negative) including endospore and capsule

B. Viruses – Structure and classification

      Plant viruses – CaMV

      Animal viruses – Hepatitis B

      Bacterial Virus – Lamba Phage

      Pathogenic Microorganisms

A. Bacterial diseases of man – tetanus, Tuberculosis, Pneumonia and Cholera 

B. Viral diseases: AIDS (HIV)

Microbial Growth and Metabolism

Kinetics of microbial growth, growth curve, synchronous growth, factors affecting bacterial growth Respiration: EMP, HMP and ED Pathways, Kreb’s cycle, Oxidative Phosphorylation. Bacterial Photosynthesis: Photosynthetic apparatus in prokaryotes, Photophosphorylation & Dark reaction.

Semester II

Paper IV
Biochemistry II

Marks: 45
Internal Assessment: 5

Time: 3 hrs

NOTE
1. Seven Questions will be set in all.

2. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No. 1 & four others selecting 2 questions from each section. All questions will carry equal marks.
3. As far as possible the question will be of short answer type.

4. Each question should be divided into parts & the distribution of marks be indicated part wise.

Unit I

Enzymes: Introduction, active site, energy of activation, transition state hypothesis, lock and key hypothesis, induced fit hypothesis. Enzyme classification (Major classes only) Enzyme Kinetics – substrate concentration, Km, Vmax, MM equation, Lineweaver Burk plot/Double reciprocal plot. Effect of pH, temperature on enzyme activity. Allosteric enzymes (A brief account) Enzyme Inhibition – Competitive, non-competitive and uncompetitive inhibition.

Vitamins and Hormones: Introduction. Types of vitamins – structure of water soluble vitamins and their coenzyme derivatives, Fat soluble vitamins Deficiency symptoms and dietary sources. Steroid Hormones: structure and importance, Peptide Hormones: structure and function of important peptide hormones.

Unit II

Metabolism: General introduction, catabolism and anabolism

Carbohydrates metabolism: Glycolysis, Tricarboxylic acid cycle, Gluconeogenesis Glycogenolysis, glycogen synthesis and their regulation, Lipid Metabolism: β-oxidation of fatty acids. Degradation of Triacylglycerols. Synthesis of Fatty acids. Amino acid Metabolism: Transamination, oxidative deamination, decarboxylation. Urea cycle. Different classes of oxidation and synthesis of amino acids. Glycogenic and ketogenic amino acids.

Paper V
Practical (Semester I + Semester II)

Marks: 50
Time: 3 hrs.

List of Practicals
1. Safety measures in microbiology laboratory

2. Cleaning and sterilization of glassware

3. Study of instruments: Compound microscope, Autoclave, Hot air oven, pH meter, Laminar airflow and centrifuge

4. Staining techniques: Simple, Negative staining, Gram staining, Endospore staining and fungal staining.

5. Media preparation: Nutrients agar, MRBA and Nutrient broth Isolation of bacteria and fungi from soil, air, and water – dilution and pourplate methods

6. Estimation of microorganisms – total Count (Haemocytometer)

7. Qualitative tests for Carbohydrates

8. Estimation of reducing and non-reducing sugars

9. Separation of sugars by Paper Chromatography

10. Qualitative tests for Proteins and Amino acids

11. Protein estimation by Lowry method

12. Separation of Lipids by TLC method\

13. Determination of saponification and iodine value of Lipids

14. Starch hydrolysis by salivary amylase

15. Polyacrylamide Gel Electrophoresis of a biological sample

16. Analysis of urine for urea, glucose, uric acid and chloride

17. estimation of Vit. C.

18. Estimation of acid/alkaline phosphatase activity

19. To study kinetics of enzyme activity

20. Gel Filteration chromatography/Ion Exchange Chromatography

