ANDHRA UNIVERSITY

SUBJECT-BIOTECHNOLOGY

MODEL PAPER FOR SEMESTER END EXAMINATION

I SEMESTER

BTT-101 MOLECULAR BIOLOGY











   TIME:3HRS







                   MAX MAR:75

                 

SECTION – A

I. Answer any FIVE of the following



5X5=25

   Draw diagrams wherever necessary

1. Phase contrast microscope

2. Difference between gram positive and gram negative cell wall

3. Classification of viruses

4. Enriched and enrichment media

5. Microbial control through denaturation of proteins

6. Maintenance of pure culture

7. Neuromuscular junction

8. Lysosomes

SECTION-B             5X10 = 50

II Answer any 5 questions of the following 

Draw neat labeled diagrams where it is necessary 

     (one from each unit)

UNIT-I

    9.a)Explain about TEM and SEM

(or)

   b) Write about differential staining techniques
UNIT II

  10.a) Explain ultra structure of bacterial cell

(or)

     b) Describe lytic cycle and lysogeny

UNIT III

  11.a)write about different media used for culturing and 
 


identification of bacteria

(or)

     b)write the importance and role of nutritional requirement 

  of bacteria 

UNIT IV

12.a)explain chemostat and turbidostat

(or)

   b) Explain mechanism of cell injury by damage to cell wall   


and inhibition of protein synthesis

UNIT V

13.a)Describe structure and function of eukaryotic cell

(or)

  b) Explain about cytoskeleton

ANDHRA UNIVERSITY

SUBJECT-BIOTECHNOLOGY
MODEL PAPER FOR SEMESTER END EXAMINATION

II SEMESTER

       BTT 201: MACROMOLECULES, ENZYMOLOGY AND BIOENERGETICS











TIME: 3HRS 
                                            MAX MAR:75         
SECTION – A

I. Answer any FIVE of the following EIGHT QUESTIONS:




                                           5X5=25

1. Structure of purines

2. Zwitter ion

3. Hetero polysaccharides

4. Triglycerides

5. Aromatic amino acids
6. Active site

7. Enzyme inhibition

8. Free energy
SECTION-B

II. Answer the following (one from each unit) 

                                                  5x10=50

UNIT-I

9. a) Explain nucleotides and nucleosides
                   (OR)

              b) Write the chemical structure of DNA
UNIT-II

   
  10.a) Discuss the chemical properties of amino acids.

 (or)



b) Describe the primary and secondary structures of        

    proteins.  

UNIT-III


11. a) Write about the monosaccharides with examples.

(or)


    b) Discuss about cytochromes.

UNIT-IV

     12.a) Write about different types of enzyme specificity.

                            (Or)

        b) Explain the mechanism of enzyme action.

UNIT - V

    13.a)Write the relation of free energy entropy and enthalpy.

(or)

        b)Discuss gluconeogenesis
ANDHRA UNIVERSITY

SUBJECT-BITECHNOLOGY

MODEL PAPER FOR SEMESTER END EXAMINATION

III SEMESTER

BTT 301: BIOPHYSICAL TECHNIQUES











   TIME: 3HRS








             MAX MAR: 75
SECTION – A

I. Answer any FIVE of the following
question 

   5X5=25

Draw labelled diagrams wherever necessary

1. Write a brief note on spectroflourometry 

2. Applications of Ion exchange chromotography and HPLC

3. Isoelectric focusing 

4. Short notes on mass spectrometry 

5. ANOVA

6. Derivation and deviations of beer law 

7. Native gel 

8. Different types of rotors 

SECTION-B

II. Answer Any Five Of The Following (one from each unit)

UNIT-I                                                     

9.  A) Write the principle of application of UV - Visible    
spectrophotometry.

(or)

          b) Explain about spectroflorometry &flame photometry.

      10.  a) Explain TLC           

(or)

           b) Describe the principle and applications of      



affinity chromotography.

UNIT-III

      11. a)  Explain SDS-PAGE.

  (or)


     b) Describe paper electrophoresis.

UNIT-IV

     12. a) write the application of isotopes in biotechnology.

(or)

    b) Explain GM counter 

     13. a) write about analytical centrifugation              

(or)


    b) Explain the basic concepts of mean median and mode

ANDHRA UNIVERSITY

SUBJECT- BIOTECHNOLOGY

MODEL PAPER FOR SEMESTER END EXAMINATION

IV SEMESTER

BTT 401: IMMUNOLOGY


   

TIME: 3HRS           
MAX MAR:75

SECTION – A
I. Answer any FIVE of the following

             5X5=25

  Draw diagrams wherever necessary

1. T cells
2. Antigenecity

3. Diversity of MHC

4. Discovery of vaccination

5. Significance of vaccination 

6. Agglutination

7. ELISA

8. Immunodiffusion

SECTION-B

II. Answer Any Five Of The Following                  5x10=50 
    (one from each unit )                                        
UNIT-1

9.a) Describe the main path ways of complement system

(or)

b) Describe the complement system.

UNIT-II

  10. a) Describe the mechanism of innate immune system 

(or)

      b) Describe the factors affecting antigenecity 

UNIT-IV

   11. a) Describe N K cells mediated immunity 

(or)

       b) Write an account on T c mediated immunity 

UNIT-IV

12.  a) Describe the types of vaccines

(or)

      b) Describe the general of features of hypersensitivity.

UNIT-V

 13. a) Explain Hybridoma technology

(or)

      b) Describe monoclonal antibodies

ANDHRA UNIVERSITY

SUBJECT-BIOTECHNOLOGY

MODEL PAPER FOR SEMESTER END EXAMINATION

V SEMESTER

BTT-501 MOLECULAR BIOLOGY











   TIME:3HRS







                   MAX MAR:75

                 
SECTION – A

I. Answer any FIVE of the following



5X5=25

   Draw diagrams wherever necessary
1. Explain Watson & Crick model of DNA

2. DNA polymerases

3. Reverse transcription 

4. Lac operon

5. Features genetic code

6. Hershey - Chase experiment 

7. DNA ligases 

8. Wobble hypothesis
SECTION-B             5X10 = 50
Answer any 5 questions of the following 

Draw neat labeled diagrams where it is necessary 

(one from each unit)
UNIT-I
9 a) Genome organization in prokaryotic and eukaryotic 
 

  organisms and short notes on chromosomes 

Or

  b) Experiment to prove DNA as genetic material 

UNIT-II
10. a) Explain enzymology of DNA replication

Or

     b) Explain the process of replication and rolling circular 


replication of DNA

UNIT-III
11 a) Explain the process of transcription in eukaryotic 


  organisms 

Or

   b) Post transcriptional modification 

UNIT-IV

12. a) Regulation of gene expression - positive and negative 
 control of lac operon.
Or

         b) Regulation of gene expression in tryptophan

UNIT-V
13. a) Codon  and  anticodon intractions

Or

         b) Structure of different types RNA’S

ANDHRA UNIVERSITY

SUBJECT-BIOTECHNOLOGY

MODEL PAPER FOR SEMESTER END EXAMINATION

V SEMESTER

BTT-601 r DNA TECHNOLOGY










   TIME:3HRS







                   MAX MAR:75

                 

SECTION – A

I. Answer any FIVE of the following



5X5=25

   Draw diagrams wherever necessary

1. Write short notes on phosphotases and kinases
2. Transformation

3. cDNA library

4. Short notes on genesequencing

5. Agrobacterium mediated gene transfer

6. HBs Ag vaccine
7. Western Blotting

8. Advantages of cDNA library

SECTION-B             5X10 = 50

II. Answer any 5 questions of the following 

Draw neat labeled diagrams where it is necessary 

     (one from each unit)

UNIT-I

9. A) Enzymes used in r-DNA technology
(or)

b) Write an essay on blotting technique
UNIT-II

  10.a)Write about biological transformations

(or)

     b) Screening methods for selection of transformed
UNIT-III
  11.a) Write about any two cloning vectors
(or)

     b) Construction of genome and cDNA
UNIT-IV

  12.a) Write about gene sequencing methods

(or)

     b) PCR technique
UNIT-V

 13.a)Applications of r-DNA technology in agriculture

(or)

    b) Applications of r-DNA technology in medicine

AP STATE COUNCIL OF HIGHER EDUCATION

CBCS PATTERN FOR MICROBIOLOGY
B.Sc BIOTECHNOLOGY (CBCS) SYLLABUS

	Semester
	Course Code
	Title of course
	Number of Credits
	Number of teaching hrs
	Marks

	
	
	
	
	
	Internal
	SEE
	Total

	I
	BTT- 101
	Microbiology and cell biology


	3
	5
	25
	75
	100

	I
	BTP- 102
	Microbiology and cell Biology lab


	2
	2
	0
	50
	50

	II
	BTT- 201
	Macromolecules and metabolism


	3
	5
	25
	75
	100

	II
	BTP- 202
	Macromolecules and enzymology lab


	2
	2
	0
	50
	50

	III
	BTT-301
	Biophysical Techniques


	3
	5
	25
	75
	100

	III
	BTP-302
	Metabolism and Biophysical Techniques lab


	2
	2
	50
	75
	50

	IV
	BTT- 401
	Immunology


	3
	5
	25
	75
	100

	IV
	BTP- 402
	Immunology lab


	2
	2
	0
	50
	50

	V
	BTT- 501
	Molecular Biology


	4
	5
	25
	75
	100

	V
	BTP-502
	Molecular Biology lab
	2
	2
	0
	50
	50

	V
	BTT- 601
	rDNA Technology (Elective theory)


	3
	5
	25
	75
	100

	V
	BTP- 602
	rDNA Technology (Elective Lab)


	2
	2
	0
	50
	50

	VI
	*BTT-701
	Plant and Animal Biotechnology


	4
	5
	25
	75
	100

	VI
	*BTP-702
	Plant and Animal Biotechnology

Lab
	2
	2
	0
	50
	50

	VI
	*BTT -703
	Environmental Biotechnology (Elective Theory)
	4
	5
	25
	75
	100

	VI
	*BTP- 704
	Environmental Biotechnology (Elective Lab)
	2
	2
	0
	50
	50

	VI
	*BTT-705
	Industrial Biotechnology (Elective Theory)
	4
	5
	25
	75
	100

	VI 
	*BTP- 706
	Industrial Biotechnology

(Elective Lab)
	2
	2
	0
	50
	50

	** Any one cluster from 801, 802 & 803
	**BTT 801

**BTP    801
	1.Nutritional Biotechnology
2. Food Biotechnology

3. Metabolisms  

Food Biotechnology  Practical 1

Environmental Biotechnology :Practical 2

Metabolisms  :Practical 3
	100 

100

100 

      50

      50

     50
	
	
	
	

	
	**BTT                           802

**BTP  802
	1. Tissue Culture
2. Industrial Biotechnology

3. Environmental Biotechnology
Tissue Culture

Practical 1

Industrial                        Biotechnology

Practical 2

Environmental                   Biotechnology
Practical 3
	100

       100

      100

         50

         50

        50
	
	
	
	

	
	**BTT 803

**MBP 803
	1. Cell Biology
2. Gene Biotechnology
3. Biostatistics 

&

Bioinformatics
1.Cell Biology      Practical 1

2. Gene   Biotechnology  Practical 2

3 Biostatistics &

Bioinformatics

Practical 3
	100

        100

100

50

50

        50
	
	
	
	


*Any one elective paper from 701, 703 and 704.
** Cluster for 701 should be selected from 801, 802, 803.
    Cluster for 703 should be selected from 802 (or) 803
    Cluster for 705 should be selected from 801 (or) 803

FOUNDATION COURSES

1st Year: 

Semester-I: Foundation Course- 1 HVPE (Human Values & Professional Ethics),             

                     Foundation Course-2 Communication & Soft Skills-1 

        Semester-II: Foundation Course-3 Environmental Sciences

                     Foundation Course-4A ICT-1 (Information & Communication Technology)

2nd Year: 

       Semester-III: Foundation Course- 5  Entrepreneurship             

                     Foundation Course-2B Communication & Soft Skills-2 

        Semester-IV: Foundation Course-2C  Communication & Soft Skills-3

                     Foundation Course- 6 Analytical Skills

                     Foundation Course- 7 CE (Citizenship Education)

                    Foundation Course- 4 B  ICT-2  (Information & Communication Technology)

3rd Year:  

     Semester-V: Skill Development Course-1 (University’s Choice)

                          Skill Development Course- 2  (University’s Choice)

I B.Sc., BIOTECHNOLOGY

SEMESTER I 
BTT- 101 MICROBIOLOGY AND CELL BIOLOGY
UNIT I
History, Development and Microscopy
History and development of microbiology: contributions of Louis Pasteur, Robert Koch and Edward Jenner. Microscopy: Compound microscopy: Numerical aperture and its importance, resolving power, oil immersion objectives and their significance, principles and applications of dark field, phase contrast, fluorescent microscopy. Electron microscopy: Principle, ray diagram and applications, TEM and SEM, comparison between optical and electron microscope, limitations of electron microscopy.

Stains and staining procedures: Acidic, basic and neutral stains, Gram staining, Acid fast staining, Flagella staining, Endospore staining.

UNIT II 
Bacteria: Bacterial morphology and sub cellular structures, general morphology of bacteria, shapes and sizes, generalized diagram of typical bacterial cell. Slime layer and capsule, difference between the structure, function and the position of the two structures. Cell wall of gram +ve and Gram -ve cells, Prokrayotic classification.General account of flagella and fimbriae. Chromatin material, plasmids; definition and kind of plasmids (conjugative and non-conjugative) F, R, and Col plasmids. Endospores: Detailed study of endo spore structure and its formation, germination, basis of resistance. A brief idea Bergey’s manual. Morphology of archaea, archaeal cell membrane (differences between bacterial and archaeal cell membrane), other cell structures, concept of the three distinct archaea groups.

Viruses: General characteristics of viruses, difference between virus and typical microbial cell, structure, different shapes and symmetries with one example of each type, classification of viruses on the basis of nucleic acids, phage and animal cell viruses, example of each and their importance. Brief idea of lytic cycle and lysogeny.

UNIT III
Microbial Nutrition: Basic nutritional requirements: Basic idea of such nutrients as water, carbon, nitrogen, sulfur and vitamins etc., natural and synthetic media, nutritional classification of bacteria. Selective and Differential media, Enriched media, Enrichment media.

UNIT IV
Microbial growth and control:Growth: Growth rate and generation time, details of growth curve and its various phases.Concept of synchronous cultures, continuous and batch cultures (chemostat and turbidostat). Measurement of growth.Physical conditions required for growth: Temperature (classification of microorganisms on the basis of temperature requirements), pH etc. Pure cultures and cultural characteristics. Maintenance of pure culture.Microbial Control: Terminologies - Sterilization, disinfection, antiseptic, sanitization, germicide, microbistasis, preservative and antimicrobial agents.Mechanism of cell injury: Damage to cell wall, cell membrane, denaturation of proteins, inhibition of protein synthesis, transcription, replication, other metabolic reactions and change in supercoiling of DNA.Physical control: Temperature (moist heat, autoclave, dry heat, hot air oven and incinerators), dessication, surface tension, osmotic pressure, radiation, UV light, electricity, ultrasonic sound waves, filtration.

Chemical control: Antiseptics and disinfectants (halogens, alcohol, gaseous sterilization. Concept of biological control.

UNIT V 
Cell Biology: Eukaryotic Cell - Structure and function of the following: nucleus, nuclear membrane, nucleoplasm, nucleolus, golgi complex, Mitochandria, Chloroplast,  endoplasmic reticulum, lysosomes, peroxisomes, glyoxisomes and vacuoles.

       BTP-102 MICROBIOLOGY & CELL BIOLOGY
1. Demonstration, use and care of microbiological equipments.

2. Preparation of media, sterilization and isolation of bacteria.

3.Isolation of Bacteriophage from sewage / other sources. 

4.Demonstration of motility of Bacteria.

5. Simple staining of bacteria 

6. Gram staining of Bacteria 

7. Acid fast staining of Bacteria

       8. Endospore staining.

9. Demonstration of starch hydrolysis by bacterial cultures.

      10. Growth of fecal coliforms on selective media.

       11. Isolation of pure culture by pour plate method.

12. Isolation of pure culture by streak plate method. 

13. Anaerobic cultivation of microorganisms.

14. Cultivation of yeast and moulds.

 15. Antibiotic sensitivity assay.

16. Oligodynamic action of metals.

17. To study germicidal effect of UV light on bacterial growth. 

18. Stages of mitosis.

19. Stages of meiosis.

Note: - Mandatory to perform at least ten practical.
 I B. Sc. BIOTECHNOLOGY

SEMESTER II
BTT- 201 MACROMOLEULES, ENZYMOLOGY AND BIOENERGETICS
UNIT I 
Nucleic Acids and Chromosomes: Chemical structure and base composition of nucleic acids, Chargaff's rules, Watson Crick Model (B-DNA), deviations from Watson-Crick model, other forms of DNA (A- and Z-DNA), forces stabilizing nucleic acid structures, (hydrogen bonds and hydrophobic associations, base stacking). 
UNIT II
Amino acids and Proteins: Structure of amino acids occurring in proteins, classification of amino acids (pH based, polarity based and nutrition based physico-chemical properties of amino acids. Primary, Secondary, Tertiary  &Quaternary structure of proteins.

UNIT III
Carbohydrates:Definition, classification, nomenclature of carbohydrates, structures of monosaccharides, disaccharides and polysaccharides. Concept and examples of heteropolysaccharides. 

Lipid:Types of lipids, structures of saturated and unsaturated fatty acids, triglycerides, phospholipids, Concept of acid value, saponification value and iodine value.  Chemistry of Porphyrines, Heme, Cytochromes, and Chlorophylls

UNIT IV
Enzymes: Terminology: Active site, allosteric site, Holoenzyme, apoenzyme, coenzyme, substrate, inhibitor, activator, modulator etc. Classification and nomenclature of enzymes. Substrate Specificity (bond specificity, group specificity, absolute specificity, stereo-specificity), lock and key and induced fit models.
Enzyme kinetics: Michaelis-Menten equation, effect of substrate concentration, effect of enzyme concentration, effect of pH and temperature, temperature. Enzyme inhibition kinetics (reversible inhibition types – competitive, uncompetitive and non-competitive), brief idea of irreversible inhibition.

UNIT V

Bioenergetics: Concept of free energy, Entropy, Enthalpy & Redox Potential. Concept of high energy bonds as related to the structure of ATP, Phosphoenolpyruvate, Creatine phosphate etc. Glycolysis (pathway, entry of other monosachharides and disaccharides, regulation, inhibitors) Gluconeogenesis: Bypass reactions. Structure of mitochondria.

BTP- 202 MACROMOLECULES  & ENZYMOLOGY
1. Qualitative estimation of Carbohydrates

2. Qualitative estimation of Amino acids

3. Quantitative Estimation of proteins by Biuret method

4. Estimation of DNA by Diphenylamine method

5. Estimation of RNA by Orcinol method

6. Quantitative estimation of sugars (Dinitrosalicylic acid method).

7. Estimation of glucose by Benedict’s quantitative method

8. Quantitative estimation of proteins by Lowry’s method. 

9. Determination of saponification value of Fats

10. Determination of Acid Value of Fats

11. Immobilization of enzymes / cells by entrapment in alginate gel 19. Effect of temperature / pH on enzyme activity

12. Assay of protease activity.

13. Assay of alkaline phosphatase

14. Preparation of starch from Potato and its hydrolysis by salivary amylase
15. Isolation of urease and demonstration of its activity

* Minimum of Ten practical’s are mandatory

IIB.Sc.BIOTECHNOLOGY

SEMESTER III
BTT- 301: [image: image1.png]


BIOPHYSICAL TECHNIQUES
UNIT – I
Spectrophotometry: Spectrum of light, absorption of electromagnetic radiations,  Beer's law - derivation and deviations, extinction coefficient. Instrumentation of UV and visible spectrophotometry,  Double beam spectrometer; dual-wavelength spectrometer, Applications of UV and visible spectrophotometry. Spectrofluorometry: principle, instrumentation and applications. Absorption & emission flame photometry: principle, instrumentation and application.

UNIT II
Chromatography: Partition principle, partition coefficient, nature of partition forces, brief account of paper chromatography.Thin layer chromatography and column chromatography.Gel filtration: Concept of distribution coefficient, types of gels and glass beads, applications.Ion-exchange chromatography: Principle, types of resins, choice of buffers, applications including amino acid analyzer.Affinity chromatography: Principle, selection of ligand, brief idea of ligand attachment, specific and non-specific elution, applications.HPLC
UNIT III
Electrophoresis: Migration of ions in electric field, Factors affecting electrophoretic mobility. Paper electrophoresis, Gel electrophoresis: - Types of gels, Solubilizers, Procedure, Column & slab gels Detection, Recovery & Estimation of macromolecules.SDS-PAGE Electrophoresis and applications. Isoelectric focusing,Pulsed-field gel electrophoresis.

UNIT – IV
Isotopic tracer technique: Radioactive & stable isotopes, rate of radioactive decay. Units of radioactivity. Measurement of radioactivity: - Ionization chambers, proportional counters, Geiger- Muller counter, Solid and liquid scintillation counters (basic principle, instrumentation and technique), Cerenkov radiation. Measurement of Stable isotopes: Falling drop method for deuterium measurement, Mass spectrometry. Principles of tracer technique, advantages and limitations, applications of isotopes in biotechnology (distribution studies, metabolic studies, isotope dilution technique, metabolic studies, clinical applications, autoradiography).

UNIT V
 Centrifugation: Basic principles, concept of RCF, types of centrifuges (clinical, high speed and ultracentrifuges).Preparative centrifugation: Differential and density gradient centrifugation, applications (Isolation of cell components).Analytical centrifugation: Sedimentation coefficient, determination of molecular weight by sedimentation velocity and sedimentation equilibrium methods.

BiostatisticsBasic concepts of mean, median, mode, Standard deviation and Standard error. Introduction to ANOVA
      BTP:302-METABOLISM & BIOPHYSICAL TECHNIQUES
1. Spectrophotometric analysis of DNA denaturation.

2. Determination of absorption spectrum of oxy- and deoxyhemoglobin and    

       methemoglobin. 
3. Protein estimation by E280/E260 method.

4. Paper chromatography of amino acids/sugars. 

5. TLC of sugars/amino acids.

6. Cellular fractionation and separation of cell organelles using centrifuge. 

7. Isolation of mitochondria and assay of marker enzyme.

8. Estimation of Urea by diacetyle monoxime method. 

9. Estimation of Sugars by Folin Wu method

10. Validity of Beer’s law for colorimetric estimation of creatinine. 

11. Absorption spectrum of NAD & NADH

12. Preparation of standard buffers and determination of pH of a solution 

13. Titration of a mixture of strong & weak acid

14. Paper electrophoresis of proteins

15. Gel electrophoresis of proteins.

16. SDS-PAGE of an oligomeric protein.

17. Calculation of mean, median, and mode (manual/computer aided).

18. Calculation of standard deviation and standard error (manual/computer aided). 

19. Biostatistical problem based on standard deviation.

Note: - Mandatory to perform atleast 10 practicals
* * * * * * *

II B. Sc., BIOTECHNOLOGY
SEMESTER IV
BTT-401: IMMUNOLOGY
UNIT I
Immune system:  Organs and cells of immune system Immunity, innate immune mechanism, Acquired immune mechanism, Antigen, 

Humoral immunity, main pathways of complement system.

UNIT II
Antibody and Antigen: Antibody structure and classes, Antibody diversity, Types of Antigens Antigenecity  (factors affecting antigenecity). Complement system . 

UNIT III
Immunity: Cell mediated immunity: TC mediated immunity, NK cell mediated immunity, ADCC, brief description of cytokines and MHC (MHC types and diversity)

UNIT IV

Hypersensitivity and vaccination : General features of hypersensitivity, various types of hypersensitivity, Vaccination: Discovery, principles, significance, Types of Vaccines 

UNIT V

Immunological Techniques:Antigen-antibody reactions: Precipitation, agglutination, complement fixation, immunodiffusion, ELISA. Hybridoma technology: Monoclonal antibodies and their applications in immunodiagnosis.  
         BTP- 402 IMMUNOLOGY & BIOPHYSICAL TECHNIQUES
1. Antigen – antibody reaction – determination of Blood group , Cross reactivity

2. Pregnancy test

3. Widal test

4. Ouchterloney immunodiffusion 

5. Radial immunodiffusion

6. ELISA

7. Isolation of casein by isoelectric precipitation

8.   Production of antibodies and their  titration 
Note: - Mandatory to perform atleast 6 practicals
III B. Sc. BIOTECHNOLOGY
SEMESTER V

BTT- 501: MOLECULAR BIOLOGY

Unit I
Genome Structure:Watson and Crick model of DNA; Genome organization with specific reference to prokaryotic and eukaryotic genomes; Genome size. Concepts of Genetic Material, Gene, Chromosome and Genome. Experiments to prove DNA as genetic material (Griffith experiment, Hershey- Chase experiment)
Unit II

DNA Replication:[image: image2.png]


Enzymology of replication (DNA polymerase I,  pol II and III, helicases, topoisomerases, single strand binding proteins, DNA melting proteins, primase. Proof of semiconservative replication, Replication origins, initiation, elongation, and termination. Rolling circle replication of DNA 
Unit III

Transcription :Enzymatic synthesis of RNA: Basic features of transcription, structure of prokaryotic RNA polymerase (core enzyme and holo enzyme,  sigma factor ), concept of promoter ( Pribnow box, -10 and -35 sequences ),  Four steps of transcription (promoter binding and activation, RNA chain initiation, chain elongation, termination and release). Reverse transcription.
Unit IV

Gene Expression and regulation
Regulation of gene expression; Clustered genes and the operon concepts - Negative and positive control of the Lac Operon, trp operon, Control of gene expression. Poly and Mono cistronic                m-RNA, 

Unit V
Genetic Code and Protein Synthesis
Genetic code: Features of genetic code, Structure of m RNA, brief structure of tRNA, the adaptor hypothesis, attachment of amino acids to tRNA. Codon-anticodon interaction - the wobble hypothesis. Initiation, elongation, termination of protein. 

BTP: 502-MOLECULAR BIOLOGY

1. Effect of UV radiations on the growth of microorganisms.

2. Determination of absorption maxima of DNA and RNA and their quantification

3. Quantitative estimation of RNA

4. Quantitative estimation of DNA

5. Isolation of plasmid DNA from bacteria

6. Isolation of genomic DNA from E.coli

7. Isolation of DNA from sheep liver

8. Isolation of DNA from plant leaves (Rice or Tobacco or any other plant)

9. Separation of DNA by Agarose gel Electrophoresis

10. Purity analysis of the Nucleic acids
 III B. Sc. BIOTECHNOLOGY
SEMESTER V  

                                  BTT- 601: rDNA TECHNOLOGY (Elective Theory)

Unit I 
Restriction and Modification. Classification of restriction endonucleases.  Enzymes used in molecular cloning; Polymerases, ligases, phosphatases, kinases and nucleases; Advanced Molecular biology techniques, Electrophoresis and Blotting techniques.

Unit II

Cutting and joining DNA (cohesive end ligation, methods of blunt end ligation). Transfection and transformation. Selection of transformed cells. Screening methods (Genetic marker and blue white screening)

Unit III

Cloning vehicles - Plasmid, Bacteriophage, Construction of genomic and cDNA libraries. Advantages of cDNA libraries. 

Unit IV

Methods of gene sequencing – Maxam - Gilberts and Sanger’s dideoxy chain termination methods; Polymerase chain reaction technique (Components in PCR and PCR conditions)

Methods of gene transfer in fungi, yeast and higher plants using microinjection, microprojectile bombardment (gene gun method, Electroporation and Agrobacterium mediated transformation 

Unit V
Applications of recombinant DNA technology in Agriculture (Transgenic Plants) Medicine (production of Insulin, Growth harmone, Tissue plasmogen activator and HBsAg vaccine)
BTP 602: rDNA TECHNOLOGY (Elective Lab)

1. Problem in Genetic engineering.
2. Transformation in Bacteria using plasmid.
3. Restriction digestion of DNA and its electrophoretic separation.
4. Ligation of DNA molecules and their testing using electrophoresis.
5. Activity of DNAase and RNAse on DNA and RNA.
6. Isolation of Plasmid DNA.
7. Demonstration of PCR
III B. Sc. BIOTECHNOLOGY
SEMESTER VI   

BTT- 701: Plant and Animal Biotechnology
UNIT I

Cell and tissue culture: Introduction to cell and Tissue culture Laboratory facilitiesTissue culture media (composition and preparation) Callus and suspension cultures: initiation and maintenance of callus and suspension cultures; single cell clones.

UNIT II
Tissue and micropropagation, regeneration, production of haploids, protoplast culture and somatic hybridization. Cloning in plants - Ti plasmid organization. Concept of transgenic plants Bt cotton and other plant applications.

UNIT III
Various techniques of animal cell and tissue culture: Culture media, growth factors, laboratory facilities.

Characteristics of cells in culture: Contact inhibition, anchorage dependence, cell-cell communication etc.; Cell senescence; cell and tissue response to trophic factors. Primary culture, immortal cells, cell lines. d) Maintenance of cell lines in the laboratory.

UNIT IV
rDNA products: Brief idea about recombinant DNA products in medicine (insulin, somatostatin, vaccines), Concept of Gene therapy, Production of recombinant vaccines – hepatitis.  Concept of transgenic animals. In vitro fertilization and embryo transfer in humans and farm animals.

UNIT V
IPR: Intellectual property rights. Protection of Copy rights. Patents and their significance. Management studies: society and ethical aspects of Biotechnology. Good manufacturing practices. Bio safety issues and bioehics.
  PRACTICALS: BTP- 702  PLANT AND ANIMAL BIOTECHNOLOGY
1.Establishing a plant cell culture (both in solid and liquid media) – seed germination, callus culture, suspension cell culture, regeneration from callus cells.

2.  Suspension culture.

3.Cell count by hemocytometer.

 4.Cytology of callus.

5.Establishing primary cell culture of chicken embryo fibroblasts. 

6.Animal tissue culture – maintenance of established cell lines.

7.Animal tissue culture – virus cultivation.

 8.Measurement of cell size.

9. Microphotography. 

    10. .Determination of seed viability.
III B. Sc. BIOTECHNOLOGY
SEMESTER VI  
BTT: 703 - Environmental Biotechnology (Elective theory)

Unit I
Principles of Ecology, Water and terrestrial ecosystems, Bio-geo chemical cycles - Carbon, Nitrogen cycles. Role of microbes in bio-geochemical cycles. 
Unit II
Inorganic and Organic pollutants of air, land and water; maintenance of standards, Environmental monitoring. Detection, treatment and prevention of pollution. Biological indicators
Unit III
Biocides, Four stage alternatives, Refuse disposal - Treatment methods, effluent from pharmaceuticals, fertilizers, pulp and paper industry. Biogas, bioethanol, microbial hydrogen production. 
Unit IV
Waste water management - Aerobic and anaerobic treatment, primary, secondary and tertiary treatment of municipal wastes,  Solid waste management. Microbiological analysis of milk and food.
Unit V 
Bioremediation, Biodegradation of recalcitrant compounds and the role of genetically engineered microbes and genetically modified organisms in the environmental management. Microbial degradation of pesticides and toxic chemicals.
PRACTICALS BTP: 704 - ENVIRONMENTAL BIOTECHNOLOGY (Elective Lab)

1. Detection of coliforms for determination of the purity of potable water.

2. Determination of total dissolved solids of water

3. Determination of Hardness and alkalinity of water sample.

4. Determination of dissolved oxygen concentration of water sample 

5. Determination of biological oxygen demand of sewage sample 

6. Determination of chemical oxygen demand (COD) of sewage sample.

7. Isolation of xenobiotic degrading bacteria by selective enrichment technique

8. Estimation of heavy metals in water/soil 

9. Estimation of nitrate in drinking water. 

10. Preparation and formulation of microbial biopesticide (bacteria, fungi and viruses)

11. In vitro evaluation of medicinal plants against pathogenic microbes. 

12. Effect of mycorrhizal fungi on growth promotion of plants. 

13. Production of microbial fertilizers (Rhizobium, Azotobacter and AMF). 
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BTT: 705 Industrial Biotechnology (Elective theory)

Unit I
Isolation, Screening, Preservation   and Improvement of Industrially Important Microorganisms. Synthetic and Natural Medium, Precursors, Antifoams, Sterilization Methods and  Inoculum Preparation.

Unit II
 Definition of bioreactor, basic principles of bioreactor. Classification of bioreactors. Analysis of batch, continuous, fed batch and semi-continuous bioreactors. 

Unit III
Ethanol Production by Fermentation using Molasses, Starchy Substances. Production of Alcoholic   Beverages like Beer and Wine. Production   of   Citric    Acid   by   Submerged and Solid State Fermentations.

Unit IV
Sources of Industrial    Enzymes, Production of Microbial Enzymes like Amylase and protease. Backer’s Yeast and SCP  Production.  Production of Antibiotics : Penicillin .

Unit V
Biotechnology Products- Production of recombinant proteins having therapeutic and diagnostic applications( Insulin, Growth Harmone, Recombinant vaccines, Monoclonal Antibody). 

PRACTICALS BTP: 706 Industrial Biotechnology (Elective Lab)

1. Isolation of industrially important microorganisms from soil.

2. Isolation of amylase producing organisms from soil.

3. Production of α – amylase from Bacillus Spp. by shake flask culture.

4. Production of alcohol or wine using different substrates.

5. Estimation of alcohol by titrimetry.

6. Estimation of alcohol by calorimetric method .

7. Production of citric acid.

8. Citric acid production by submerged fermentation.

9. Estimation of citric acid by titrimetry.
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                                  BTT- 801(1) : Nutritional Biotechnology (Elective Theory)

Unit I
Components of food: Carbohydrates, Fats, Proteins and their importance in daily diet. Deficiency disorders: Protein deficiency disorders, Calorie maintenance diet, Malnutrition, Kwashiarkar, Maranus, Starvation.

Unit II 
Vitamins: types of vitamins, sources of various vitamins. Essential vitamins A, D, E, K, B complex and C. biological role of A, D, E, K, B complex and C in metabolisms. Vitamin deficiency disorders.
Unit III
Basal Metabolic Rate (BMR) and its determination. Factors influencing BMR, Calorific values of foods, Atherosclerosis and obesity. Body Mass Index (BMI).

Unit IV 
Recommended dietary allowances, Dietary fibers, Role of water, Food allergy and its importance in health, Controlling measures. Role of food allergy in diagnosis and management.
Unit V    
Essential minerals: Ca, Mg, Fe, I, Co, Mo, Zn, Se & F. Their role and deficiency disorders. Specific dynamic actions of foods. Nutrition for pregnant, lactating women and for infants.

Practical BTP: 801(1) - Nutritional Biotechnology
1. Quantitative analysis of food for a) Moisture b) ash  c) Iron  d) Calcium

2. Isolation of Glycogen from sheep liver

3. Preparation of chloroplast from green leaves.

4. Preparation of carotens from carrots.
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BTT- 801(2) : Food Biotechnology (Elective Theory)

Unit I
Principles of food preservation. Microorganisms associated with foods. Infection, food intoxication, definition of self life, perishable foods.

Unit II

Food preservation by freezing, refrigeration. Storage at high temperature: sterilization, pasteurization, blanching, drying, dehydration, evaporation and irradiation.

Unit III

Food packing, methods of cooking – dry, moist, frying and microwave cooking. Advantages, disadvantages and effects of various cooking methods of food.

Unit IV

Canning, fermentations, pasteurization and adulteration. Food additives. Animal and sea foods - their importance, nutritional values and preservation methods.

Unit V

Microbiology of milk, milk products – cheese, yoghurt, butter, ice – cream, milk powder and their preparation. Food preservation by salting, smoking, curing and crystallization. 
Practical BTP: 801 (2) : Food Biotechnology 
1. To study concept of asepsis and sterilization. 

2. To perform pasteurization of fluids using different methods.

3. Determination of pH of different foods using pH meter.

4. Study of food preservation methods

5. Study of osmotic dehydration

6. Nutritional labeling of food

7. Preparation of yoghurt

8. Isolation and identification food spoiling microorganisms.
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BTT- 801(3) : Metabolisms (Elective Theory)

Unit I
Carbohydrate metabolism – concept of metabolism (anabolism & catabolism). Glycolysis – formation of lactate and pyruvate, TCA cycle, glycogenolysis and glycogenesis, glucogenesis, HMP stunt pathway

Unit II 
Photosynthesis – light and dark reactions. Calcium cycle, C4 pathway, Nitrogen cycle, Urea cycle.
Unit III
Degradation of fatty acids (β – oxidation), ketogenesis, Biosynthesis & degradationof TAG (Triacyl Glycerol), Cholestrol metabolism.

Unit IV
General reactions of amino acids, deamination, decarboxylation & transamination. Biosynthesis of cratinine. In born errors of aromatic and branched chain aminocid metabolism.

Unit V
Metabolism of nucleic acids: biosynthesis of purine and pyramidine nucleotides. Denovo and Salvage pathway. Catabolism, biosynthesis and degradation of heme.

Practical BTP: 801 (3) : Metabolisms 
1. Estmation of amino acids by ninhydrin method

2. Estimation of protein by Bieuret method

3. Estimation of glucose by DNS method

4. Estimation of glucose by Benedicts titrimetrc method

5. Estimation of total carbohydrates by anthrone method 
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BTT- 802(1) : Tissue Culture (Elective Theory)

Unit I:  

Animal tissue culture – Introduction to culture medium – natural and artificial medium preparation and sterilization of medium, Isolation of explants, Disagrigation of explants and subculturing.

Unit II
Cell cultures, suspension cultures, maintenance of cell lines, organ culture – techniques, advantages, applications, limitations of hybridoma technology.

Unit III  
Plant tissue culture, Introduction to culture room, Culture vessels, their working. Sterilization of nutrient medium, callus cultures, subculture.

Unit IV
Somatic embryogenesis, meristem culture, somatic hybridization, micro propagation, somatic hybrids & cybrids.

Unit V
Invitro pollination, parthenogenisis, applications of tissue culture both in agriculture and animal husbandry. Embryo culture technique. 

Practical BTP: 802(1) Tissue Culture

1. Preparation of plant tissue culture medium

2. Initiation of callus from any one selected plant species

3. Micro propagation of plants

4. Cell disaggregation and cell counting

5. Study of gene transfer techniques (Transformation)

6. Preparation of animal tissue culture medium.

III B. Sc. BIOTECHNOLOGY
SEMESTER VI  

BTT- 802(2) : Industrial Biotechnology (Elective Theory)

Unit I
Introduction to industrial biotechnology. Primary and secondary metabolic products of microorganisms. Screening, isolation and preservation of industrially important microorganisms.

Unit II 
Fermentation technology: principles of fermentation, fermentation medium, types of fermenters, fermentation conditions and sterilization methods. Factors involved in fermenter design. Fermenter configurations. Principle operating characteristics of fermenters.   
Unit III
Factors effecting fermentation. Fermented products like – fermentation of molasses, production of alcoholic beverages like beer, wine. Commercial production of fuels and chemicals by microbial fermentations.
Unit IV 

Production of antibiotics – penicillin and streptomycin. Downstream process techniques. Production and application of recombinant proteins – Insulin, Growth harmone, Recombinant vaccines, Monoclonal Antibodies and interferons. 
Unit V
Fermentative production of foods and dairy products. Production of vitamins – B12, B2 & C. Good manufacturing practices. Bio safety issues. Intellectual property rights and patenting issues.

Practical BTP: 802(2) : Industrial Biotechnology

1. Isolation of Amylase producing organisms from soil.

2. Production of Amylase from bacteria / fungi

3. Assay of Amylase activity.

4. Production of alcohol (or) wine from grapes

5. Estimation of alcohol by colorimetric method

6. Production of citric acid from bacteria / fungi

7. Estimation of citric acid by titrimetric method.
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                                  BTT- 802(3) : Environmental Biotechnology (Elective Theory)

Unit I:  Environmental Concepts

Introduction to environmental biotechnology and ecology. Environmental Concepts – Atmosphere, Ozone layer, Hydrosphere, Lithosphere and Biosphere.
Unit II: Ecosystem and Ecology
Ecosystem and community. Factors effecting Ecosystem. Ecological  pyramids. Endangered and Extinct species. Renewable and non renewable energy resources.
Unit III: Pollution
Air, Water, Soil, types of pollutants i.e pesticides, insecticides, heavy metals, toxins, radiation, hazardous waste and biodegradation with microbes. Biopesticides and biofertlizers.
Unit IV: Protection and Restoration of Ecosystem 

Major protection acts in India ( Forest conservation act 1980, wild life protection act 1972), Bioremediation, Phytoremediation, waste water treatment, solid waste management. Microbial ore leaching.
Unit V: Environmental Protection
Biodegragation, Bioremediation, Phyto remediation of pollutants. Bio gas production, Global warming, Green house effect, Rain water harvesting, Energy conservation, acid rains, ozone depletion, deforestation and its effects, reforestation.
Practical BTP: 802(3) Environmental Biotechnology
1. Estimation of BOD of water
2. Estimation of COD of polluted water

3. Collection of endangered and extinct species data
4. Study production of hydrogen (or) biogas using Cow / cattle dung

5. Most Probable Number for water 
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BTT- 803(1) : Cell Biology (Elective Theory)

Unit I
Cell basic unit of life. Discovery of cell. Cell theory. Ultra structure of eukaryotic (palnt & animal) cell and prokaryotic cell.

Unit II
Structural organization and functions of plasma membrane and cell wall of eukaryotes – plant, animal and fungi. 
Unit III
Structure and functions of cell organelles – endoplasmic reticulum, golgicomplex, mitochondria, chloroplast, ribosomes, lysosomes, peroxisomes and nucleus. Cytosol and cytoskeletel system – microtubules, microfilaments and intermediate filaments.
Unit IV
Chromosomes – discovery, morphology and structural organization of centromere, secondary constriction, telomeres, chromonema, euchromatin, hetrochromatin, karyotype. Types of chromosomes – salivary gland and lamp brush chromosome.
Unit V
Cell division – mitosis, meosis, cell cycle. Regulation of cell division. Programmed cell death (apoptosis). Cell signaling and functions. Introduction to cancer biology.

Practical BTP: 803(1) : Cell Biology

1. Observation of mitotic stages in onion root tips

2. Observation of meiosis stages in onion floral buds

3. Karyotyping

4. Observation of cell organelles under microscope

5. Preparation of protoplast

6. Isolation of chloroplast from leaves.

7. Isolation of genomic DNA from plant cell.

III B. Sc. BIOTECHNOLOGY
SEMESTER VI  

BTT- 803(2) : Gene Biotechnology(Elective Theory)
Unit I
Mendels laws of inheritance:-Mendel experiments laws of heredity deviations- incomplete dominance & co-dominance   penetration & pleiotropism. Linkage and Crossing over. Epistatisis. Concept of multiple alleles.
Unit-II

Structure of gene, gene & environments, gene copies of prokaryotic & eukaryotic chromosome organization his tone proteins.

Unit-III 

Human genetics : Karotype in man, in herited disorders: Allosomal & autosomal. Banding techniques. Transposable elements: Structure and Molecular basis of AC-DS transposition in maize, “P” element of Drosophila and hybrid dysgenesis, Yeast “T7” elements, Retroposans 
Unit-IV

Mutation :-  types, spontaneous ,and induced ,mutagens , physical and chemical , mutations of molecular levels , point mutations , frame shift auseotropic  and suppressor mutations .

Unit-V

Light induced repair, excision repair and mismatch repair, post replication repair , Rec gene and its role in DNA repair SOS repair and SOS response. 
Practical BTP: 803(2) : Gene Biotechnology
1. Study of different phases of mitosis in onion root tips.

2. Study of different phases of meiosis in Alliomcepa flonal buds

3. Mutation of DNA by UV

4. Problems and assignments in mendilian genetics.

5. Chemical induced mutation in bacteria.

6. Induction of chromosomal aberrations by chemical mutagenesis in any plant.
7. Isolation of auxotrophic mutants (plants or insects).
8. Repair of DNA by Photo activation of Photolyase in bacteria.
9. Mutation of bacteria by UV.
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BTT- 803(3) : Biostatistics and Bioinformatics (Elective Theory)
   UNIT – I   








Scope of computers in biological research, Introduction to Bioinformatics: Definition, nature and scope of bioinformatics. Bioinformatics versus computational biology. Branches of bioinformatics. Basic concepts in bioinformatics.

UNIT – II   







Biostatistics: probability and distribution. Poisson and binomial distributions. Normal distribution. Measurement of central tendency (mean, mode and range) and dispersion (standard error and standard deviation).

UNIT – III  






Computational phylogenetics – various applications. Phylip soft ware. Microarray, Bio informatics – Experimental design & Over view of data analysis.

UNIT – IV   









Basic concepts of system biology. Over view of computer aided drug design. Searching sequence database using BLAST. Concept of genomics and proteomics.

UNIT – V   








Population and sampling test of significance. Test hypothesis. Student t-test for small samples. Chi2 test for analysis, correlation and regression. Computer applications in Biotechnology.
Practical BTP: 803(3) : Gene Biotechnology                                                                                            
1. Isolation of plasmid DNA from E.coli cells

2. Quantitative and qualitative analysis of proteins / DNA by using spectrophotometer.

3. Demonstration of Southern hybridization

4. Demonstration of amplification DNA by PCR.

5.  Use of software for sequence analysis of nucleotides and proteins.

6. Problem related to t – test and chi2 test.
SUBJECT: BIOTECHNOLOGY

MODEL PAPER FOR SEMESTER END EXAMINATION

                                                                                                           Time : 3hrs
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Section - A

I . ANSWER ANY FIVE OF THE FOLLOWING                                            5x5=25marks

    Draw labeled diagrams wherever necessary

1.

2.

3.

4.

5.

6.

7.

8.

Section - B

II ANSWER ANY FIVE OF THE FOLLOWING                                           5 x 10=50 marks

                  Draw labeled diagrams wherever necessary

9 a)

                              Or

    b)

10 a)

                              Or

     b)

11 a)

                                Or

     b)

12 a)

                                Or

     b)

13 a)

                               Or

     b)
