
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER - I
                                       MICROBIOLOGY AND CELL BIOLOGY







                                        COURSE CODE – BT 1210 CG
Hrs : 4









CREDITS-3
INSTRUCTIONAL OBJECTIVES

1. To impart Knowledge on Classification, Structure, Characters of Micro-organisms.

2. To Impart Knowledge on Sterilization methods and Preparation of Pure Cultures.

3. To Impart Knowledge about Cell Structure functions of various cell organelles and their interrelationship.
4. To Impart Knowledge on Chromosome organization and cell cycle.

MODULE I

History, Development and Microscopy

1.1 History and development of microbiology: contributions of Louis Pasteur, Robert Koch and Edward Jenner. 

1.2 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.

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

MODULE II

Bacteria

2.1 Bacterial morphology and subcellular 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. 
2.2 Prokaryotic 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 endospore structure and its formation, germination, basis of resistance. A brief idea Bergey’s manual.
Viruses
2.3 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.
MODULE III

Microbial Nutrition Microbial growth and control Growth 
3.1 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.
3.2 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.
3.3 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. 
3.4 Microbial Control: Terminologies - Sterilization, disinfection, antiseptic, sanitization, germicide, microbistasis, preservative and antimicrobial agents. Physical control: Temperature (moist heat, autoclave, dry heat, hot air oven and incinerators), desiccation, surface tension, osmotic pressure, radiation, UV light, filtration. Chemical control: Antiseptics and disinfectants (halogens, alcohol, gaseous sterilization. 
MODULE IV

Cell Biology: Eukaryotic Cell - Structure and function of the following: nucleus, nuclear membrane, nucleoplasm, nucleolus, Golgi complex, Mitochondria, Chloroplast, endoplasmic reticulum, lysosomes, peroxisomes, glyoxisomes and vacuoles, cell division, cell cycle.

P.R.GOVERNMENT COLLEGE (A), KAKINADA
CHOICE BASED CREDIT SYSTEM 
 (WITH EFFECTIVE FROM 2017-2018)

MICROBIOLOGY AND CELL BIOLOGY
MODEL QUESTION PAPER

Time: 21/2 hrs.
                                                                                            Marks :60M

PART - I
 Note: Answer any THREE questions choosing at least one question from each section. Draw the diagrams where ever necessary.



       
3 x 10 = 30M
SECTION - A

1. Write an essay on electron microscopy.

2. Explain different kinds of plasmids in bacteria and add notes on their functions.
3. Explain lysogenic cycle of bacteriophage.
SECTION - B

4. Write an essay classification of organisms based on nutrition.
5. What is sterilization and explain different methods of sterilization.

6. Explain different steps in mitosis.

PART – II

      Answer any SIX Questions.                                                                         6 x 5= 30M
7. Contribution of Louis Pasteur.
8. Gram’s staining.
9. Dark field microscopy.
10. Differential media.
11. Classification of viruses basing on nucleic acids.
12. Classification of microorganisms basing on temperature requirements. 
13. Short notes on batch cultures.

14. Structure and functions of mitochondria.

15. Prophase – I

16. Structure and functions of Golgi complex.

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM

(WITH EFFECTIVE FROM 2017-2018)

           MICROBIOLOGY AND CELL BIOLOGY 

            BLUE PRINT FOR QUESTION PAPER SETTER

Time : 21/2hours 







    Max marks: 60
	MODULE NO. 
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	01
	03
	25

	MODULE – II
	02
	02
	30

	MODULE – III
	02
	02
	30

	MODULE – IV 
	01
	03
	25

	Total no. of Questions
	06

Of which 3 to be answered
	10

Of which 6 to be answered
	110
Marks including choice. Of which 60marks to be answered


​​
     NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.

                                                                    *   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER – I

PRACTICAL: MICROBIOLOGY & CELL BIOLOGY

COURSE CODE – BT 2210P

Hrs : 3









CREDITS-2
1. Demonstration, use and care of microbiological equipments.

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

3.  Demonstration of motility of Bacteria.

4. Simple staining of bacteria

5. Gram staining of Bacteria

6. Acid fast staining of Bacteria

7. Growth of fecal coliforms on selective media.

8. Isolation of pure culture by pour plate method.

9. Isolation of pure culture by streak plate method.

10. Antibiotic sensitivity assay.

11. Stages of mitosis.
*****

P.R.GOVERNMENT COLLEGE (A), KAKINADA
CHOICE BASED CREDIT SYSTEM 
 (WITH EFFECTIVE FROM 2017-2018)
  AT THE END OF I SEMESTER  
MODEL PRACTICAL PAPER

Time: 11/2 hrs.
                                                                                               Marks: 35

1. Mount the onion root tip and identify the stage of the cell cycle. 

     16 M                                                                                                                                                                       
    (Split: Principle & Procedure – 05, Conduct of Experiment – 08, Values and Report – 03)                                                             
2. Identification of Spotters and write a brief note on it – A,B,C  

3 x 3 = 9M                                            
    (Identification– 01, Notes – 02).
3. . Practical Record                                                                                                  05 M

4. . Viva voce                                                                                                            05 M 

*   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER - II

MACROMOLEULES AND ENZYMOLOGY                                  

COURSE CODE – BT 2210 BBB
Hrs : 4









CREDITS-3
INSTRUCTIONAL OBJECTIVES

1.  To Provide Knowledge about classification, Structure and Properties of Biomolecules
2.  To Impart Knowledge on Structure of DNA and Experiments that prove that DNA as Genetic Material.
3.  To Provide Knowledge on Basic Metabolism.
MODULE – I

Carbohydrates  

     1.1   Introduction, classification and properties

              Structure, Functions of monosaccharides - Glucose and fructose
1.2   Disaccharides – Introduction, classification, structure and functions of Disaccharides – sucrose and maltose
        Physiologically important glycosides (streptomycin, cardiac glycosides, ouabain)

      1.3 Structure and function of homo polysaccharides – starch, cellulose and glycogen  


Structure and function of heteropolysaccharides – Hyaluronic acid

MODULE – II

Proteins 
2.1     Introduction, Classification, structure and properties of amino acids

2.2      Peptide bond – Synthesis and characters

2.3 Primary, secondary, tertiary and quaternary structures of proteins
Lipids
2.4      Fatty acids : Introduction,classification,properties of Fatty acids.

2.5     Triacylglycerols, Sphingolipids, Sterols.

 MODULE – III
Nucleic acids
3.1 DNA as the genetic material – Griffiths experiments on transformation in Streptococcus pneumoniae.  Avery, McEleod and Mc Carty’s experiments. Hershey – Chase experiments with radio-labeled T2 bacteriophage.

3.2 RNA as genetic material – Tobacco Mosaic Virus.

3.3 Structure of DNA – Watson and Crick Model.

      Forms of DNA – A, B and Z forms of DNA.

3.4 DNA damage and repair.

MODULE – IV 
Enzymes 
4.1 Terminology: Active site, allosteric site, Holoenzyme, apoenzyme, coenzyme, substrate, inhibitor, activator, modulator etc. Classification and nomenclature of enzymes. 
4.2 Substrate Specificity (bond specificity, group specificity, absolute specificity, stereo-specificity), lock and key and induced fit models.

4.3 Enzyme kinetics: Michaelis-Menten equation, effect of substrate concentration, effect of enzyme concentration, effect of pH and temperature, temperature. 
4.4 Enzyme inhibition kinetics (reversible inhibition types – competitive, uncompetitive and non-competitive), brief idea of irreversible inhibition.

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2017-2018)

MACROMOLEULES AND ENZYMOLOGY 
MODEL QUESTION PAPER

Time: 21/2 hrs.
                                                                                            Marks :60M

PART - I
 Note: Answer any THREE questions choosing at least one question from each section. Draw the diagrams where ever necessary.



       
3 x 10 = 30M

SECTION - A

1. Explain structure and functions of glucose and fructose. - 
2. Explain any two repair mechanism of DNA. 

3. Describe in detail the Watson and Crick of DNA.

SECTION - B

4. Explain polarity based classification of amino acids. - 
5. Derive the Michaelis- Menten equation.

6. Write an essay on competitive inhibition.

PART – II

      Answer any SIX Questions.                                                                         6 x 5= 30M

7. Structure and function of sucrose.

8. Mutarotation.

9. Secondary structure of proteins.

10. Classification of lipids.

11. Cholesterol.

12. A-DNA and Z-DNA. 

13. DNA damage.

14. Hyaluronic acid.

15. Induced fit theory.
16. Effect of pH and temperature on enzyme activity.
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2017-2018)

 II Semester – MACROMOLEULES AND ENZYMOLOGY 
BLUE PRINT FOR QUESTION PAPER SETTER

Time: 21/2hours                                                                                              Max marks: 60

	MODULE NO. 
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	01
	03
	25

	MODULE – II
	01
	03
	25

	MODULE – III
	02
	02
	30

	MODULE – IV 
	02
	02
	30

	Total no. of Questions
	06

Of which 3 to be answered
	10

Of which 6 to be answered
	110

Marks including choice. Of which 60marks to be answered


​​
     NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.

                                                                    *   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER - II

PRACTICALS - MACROMOLECULES & ENZYMOLOGY 
COURSE CODE – BT 2210P
Hrs : 3









CREDITS-2
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 (Di nitrosalicylic 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 
12.  Effect of temperature / pH on enzyme activity

13. Assay of protease activity.

14. Assay of alkaline phosphatase

15. Preparation of starch from Potato and its hydrolysis by salivary amylase

16. Isolation of Urease and demonstration of its activity

Minimum of Ten practical’s are mandatory

*********

P.R.GOVERNMENT COLLEGE (A), KAKINADA
CHOICE BASED CREDIT SYSTEM 
 (WITH EFFECTIVE FROM 2017-2018)
  AT THE END OF II SEMESTER  
MODEL PRACTICAL PAPER

Time: 11/2 hrs.
                                                                                               Marks: 35
1. Estimation of DNA by Diphenylamine method. 



16 M                                                                                                                                                                       
    (Split: Principle & Procedure – 05, Conduct of Experiment – 08, Values and Report – 03)                                                             
2. Identification of Spotters and write brief notes on it.   


3 x 3 = 9M

(Identification– 01, Notes – 02).

A. Problem on Molarity calculation.
B. Colorimeter.
C. Identification of Reagent (Description).

3. . Practical Record                                                                                                  05 M

4. . Viva voce                                                                                                            05 M 

*   *  *

Recommended Books 

1. Biometry 


- By Sokal and Rohlf W.H. Freeman

2. Fundamentals of Biometry 
- By L.N. Balaram (George Allen and  Unwin Ltd,                 London  (1972)

3. Biostatistics 


- By N.T.J. Bailey

4. Biostatistics- Manual of biostatistical methods for use in health, nutrition and Anthropology 


            - By K. Visweshwar Rao (Jaypee Publications).

5. Genetics 


- By Gardner  (Macmillan Press)

6. An introduction to Genetic Analysis - By Griffith and others – Freeman and Company

7. Bioinformatics and Bioprogramming in C - By L.N. Chavali

8. Cell Biology 


- By S.C. Rastogi (New Age International (P) Ltd)

9. Statistical Genetics – Principles and Practice - By Prem Narain

10. Biotechnology 
             - By K. Trehan

11. Biotechnology –1 

- By R.S. Setty and G.R. Veena

12. Biotechnology – II 

- By R.S. Setty and V. Sreekrishna

13. Fundamentals of Genetics – By B.D. Singh, N. Pratibha, P.H. Rao and P.B. Kavi Kishor

14.
Genetics

     
- By B.D. Singh

15.
Genetics

     
- By Mohan P. Arora, Gurdarshan and S. Sandhu

16.
Introduction to Bioinformatics
- By V. Kothekar

17.
An Introduction to Kothekar

- By V. Kothekar and T. Nandi

18.
Introduction to Bioinformatics
- By Arthur M. Lesk

19.
Cell and Molecular Biology 

- By De Robertis

20.
Cell and Molecular Biology 

- By Lodish

21.
Cell Biology and Genetics

- By P.K. Gupta

22.
Theory and Problems in Genetics
- By Stransfield


23.
Introduction to Bioinformatics
- By T.K. Attwood, D.J. Parry-Smith, 

            Samiron Phukan


  (Pearson Education)

24.
Introduction to Biotechnology
- By W.J. Thieman and M.A. Palladino






              (Pearson Education)

25.
Discovering Genomics, Proteomics and Bioinformatics - By A.M. Campbell and L.J.           

                                                                                                       Heyer   (Pearson Education)

26.
The World of the Cell
                        - By Becker (Pearson Education)

27.
Concepts of Genetics              
- By Klug (Pearson Education)

28.
Genetics

                        - By Strickberger (Pearson Education)

29. 
Biochemistry                                       - By Dr. U. Satyanarayana, U. Chakrapani
30.       Biochemistry 

                         - By Lehninger

31.       Biochemistry 

                         - By J.L. Jain

                                                                   ******

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

III Semester  
BIOPHYSICAL TECHNIQUES
COURSE CODE – BT 3210IM  
Hrs : 4









CREDITS-3      

INSTRUCTIONAL OBJECTIVES:
1. To impart knowledge on Principles and applications of different chromatography techniques.

2. To impart knowledge on Principles and applications of electrophoretic techniques.

3. To Provide Basic Knowledge on Biostatistics and its applications related Biology.
MODULE – I:
Spectrum of light, absorption of electromagnetic radiations

Coloriemetry - Beer’s law - derivation and deviations, extinction coefficient and its applications
Spectrophotometry: Instrumentation of UV and visible Spectrophotometry, Double beam spectrometer, Applications of UV and visible Spectrophotometry.

MODULE 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.

MODULE III

Electrophoresis: Migration of ions in electric field, Factors affecting electrophoretic mobility. Paper electrophoresis, Gel electrophoresis: - Types of gels, Solubilizes, Procedure, Column & slab gels Detection, Recovery & Estimation of macromolecules. SDS-PAGE Electrophoresis and applications. 

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). Biological applications of Radioisotopes.

MODULE IV:

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.

Biostatistics Basic concepts of mean, median, mode, Standard deviation and Standard error. Introduction to ANOVA.
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2017-2018)

BIOPHYSICAL TECHNIQUES
MODEL QUESTION PAPER
Time: 21/2 hrs.
                                                                                            Marks: 60M
PART - I
 Note: Answer any THREE questions choosing at least one question from each section. Draw the diagrams where ever necessary.



       
3 x 10 = 30M

SECTION - A

1. Explain instrumentation of UV-Vis spectrophotometer.

2. Write an essay on paper chromatography. 

3. Explain principle and procedure for Ion – exchange chromatography.
SECTION – B
4. Explain principle and procedure for SDS-PAGE. 

5. Write an essay on applications of radioisotopes in biology.

6. Write an essay on differential and density gradient centrifugation.
PART – II

      Answer any SIX Questions.                                                                         6 x 5= 30M

7. Principle and derivation of Beer-Lambert law.
8. Absorption spectra of light.
9. Applications of UV-VIS spectrophotometer.
10. Write about affinity chromatography.
11. Types of gels and gel beads used in gel filtration chromatography.
12. Factors affecting electrophoretic mobility.
13. Units of radio activity.
14. Basic principles and types of centrifuges.
15. Basic concepts of mean, median, mode.
16. Applications of centrifuge.
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2017-2018)

 III Semester – BIOPHYSICAL TECHNIQUES
BLUE PRINT FOR QUESTION PAPER SETTER

  Time: 21/2hours                                                                                              Max marks: 60

	MODULE NO. 
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	01
	03
	25

	MODULE – II
	02
	02
	30

	MODULE – III
	02
	02
	30

	MODULE – IV 
	01
	03
	25

	Total no. of Questions
	06

Of which 3 to be answered
	10

Of which 6 to be answered
	110

Marks including choice. Of which 60marks to be answered


​​
     NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.

                                                                    *   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER - III
PRACTICALS – BIOPHYSICAL TECHNIQUES 
COURSE CODE – BT 2210P
Hrs : 3









CREDITS-2

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. Estimation of Urea by diacetyle monoxime method.

7. Estimation of Sugars by Folin Wu method

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

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

10. Titration of a mixture of strong & weak acid

11. Paper electrophoresis of proteins

12. Gel electrophoresis of DNA.

13. SDS-PAGE of an oligomeric protein.

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

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

16. Biostatistical problem based on standard deviation.

Note: - Mandatory to perform at least 10 practicals

* * * * * * *

P.R.GOVERNMENT COLLEGE (A), KAKINADA
CHOICE BASED CREDIT SYSTEM 
 (WITH EFFECTIVE FROM 2018-2019)
  AT THE END OF III SEMESTER  
MODEL PRACTICAL PAPER

Time: 11/2 hrs.
                                                                                               Marks: 35

1. Gel electrophoresis of DNA. 






    16 M                                                                                                                                                                       
    (Split: Principle & Procedure – 05, Conduct of Experiment – 08, Values and Report – 03)                                                             
2. Identify and write a brief notes on given spotters – A,B,C
         3 x 3 = 9M
     (Identification– 01, Notes – 02).
3. . Practical Record                                                                                                  05 M

4. . Viva voce                                                                                                            05 M 

*   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

IV Semester – IMMUNOLOGY
COURSE CODE – BT 4210MBPT 
Hrs : 4









CREDITS-3
      
INSTRUCTIONAL OBJECTIVES:

1. To provide knowledge on basic classification of immune system.

2. To Provide Knowledge on Structure of Antigens, and Antibodies and different Antigen-Antibody reactions.

3. To Provide knowledge on structure MHC, role of MHC in tissue transplantation and different Hypersensitivity Reactions.  

MODULE I

Immune system: Organs and cells of immune system Immunity, Immune response, innate immune mechanism, acquired immune mechanism, Antigen, Humoral immunity, main pathways of complement system.

Antibody and Antigen: Antibody structure and classes, Antibody diversity, Types of Antigens, Antigenecity (factors affecting Antigenecity). Complement system.
MODULE II
Immunological Techniques: Antigen-antibody reactions: Precipitation, agglutination, complement fixation, Immunodiffusion, ELISA. Hybridoma technology: Monoclonal antibodies and their applications in Immunodiagnosis.

MODULE III
Immunity: Cell mediated immunity: TC mediated immunity, NK cell mediated immunity, Phagocytosis, ADCC, brief description of cytokines and MHC (MHC types and diversity), role of MHC in organ transplantation.
MODULE IV

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

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2017-2018)

BIOPHYSICAL TECHNIQUES
MODEL QUESTION PAPER
Time: 21/2 hrs.
                                                                                            Marks: 60M

PART - I
 Note: Answer any THREE questions choosing at least one question from each section. Draw the diagrams where ever necessary.



       
3 x 10 = 30M

SECTION - A

1. Write an essay on classification of immune system.

2. Explain structure and functions of different class of antibodies. 

3. Write an essay on T-Cell mediated immunity.- 
SECTION – B
4. Explain the following:

a) Precipitation reaction
b) ELISA  

5. Write an essay on production of monoclonal antibodies.

6. Explain Type – I and Type – II hypersensitivity reactions.- 
PART – II

      Answer any SIX Questions.                                                                         6 x 5= 30M

7. Antigen – physic-chemical characteristics
8. Cell of immune system.
9. Agglutination reaction.
10. Short notes on SRID.
11. Short notes on cytokines.
12. Structure of MHC. 

13. Phagocytosis.

14. Short notes on autoimmunity.

15. Short notes on types of vaccines.

16. Delayed type hypersensitivity. 
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2018-2019)

 IV Semester – IMMUNOLOGY
BLUE PRINT FOR QUESTION PAPER SETTER

  Time: 21/2hours                                                                                              Max marks: 60

	MODULE NO. 
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	02
	02
	30

	MODULE – II
	02
	02
	30

	MODULE – III
	01
	03
	25

	MODULE – IV 
	01
	03
	25

	Total no. of Questions
	06

Of which 3 to be answered
	10

Of which 6 to be answered
	110

Marks including choice. Of which 60marks to be answered


​​
     NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.

                                                                    *   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2018-2019)

II B.Sc- BIOTECHNOLOGY– Practical Syllabus 
semester – Iv - immunology

COURSE CODE – BT 4210P     
Hrs : 3









CREDITS-2
1. Antigen – antibody reaction – determination of Blood group, Cross reactivity.
2. Pregnancy test.
3. Widal test.
4. Ouchterlony 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

* * * * * * *

P.R.GOVERNMENT COLLEGE (A), KAKINADA
CHOICE BASED CREDIT SYSTEM 
 (WITH EFFECTIVE FROM 2018-2019)
  AT THE END OF IV SEMESTER  
MODEL PRACTICAL PAPER

Time: 11/2 hrs.
                                                                                               Marks: 35

1. Determine the blood group of given blood sample 



 16 M                                                                                                                                                                       
    (Split: Principle & Procedure – 05, Conduct of Experiment – 08, Values and Report – 03)                                                             
2. Identify and write a brief notes on given spotters – A,B,C
         3 x 3 = 9M

     (Identification– 01, Notes – 02).
3. . Practical Record                                                                                                  05 M

4. . Viva voce                                                                                                            05 M 

*   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2016-2017)

SEMESTER – V

GENERAL CORE-MOLECULAR BIOLOGY

COURSE CODE – BT 5219MB 
Hrs : 4









CREDITS-3
INSTRUCTIONAL OBJECTIVES:

1. To provide knowledge about genome organization in both Prokaryote and Eukaryote.

2. To provide knowledge on how the information present on DNA is converted into Protein.

3. To provide knowledge on Gene Expression and Regulation.
MODULE-I
1.1 Organization of nuclear genome –  Genes and gene numbers – essential  and non essential genes

1.2 Kinetic classes of DNA - Single copy sequences, and repeated sequences. Inverted, tandem and palindromic repeats

1.3 Denaturation and renaturation of DNA - Tm values and Cot curves

1.4 Satellite DNA

MODULE –II

2.1
Organization of eukaryotic genes - Exons, introns, promoters and terminators

2.2
Gene families and clusters – eg. Globin gene, histones and ribosomal genes.

2.3       Mitochondrial Genome Organization.

MODULE –III

3.1  DNA Replication – Models of DNA replication (Semi-conservative, non-conservative models)

3.2  Enzymes involved in DNA Replication.

3.3  Mechanisms of DNA replication in Prokaryotes and Eukaryotes.                            
MODULE –IV
4.1 Enzymes involved in Transcription.     

4.2 Prokaryotic transcription.  

4.3 Eukaryotic transcription.  
4.4  Post-transcriptional modifications (Capping, polyadenylation, splicing and alternate splicing)

MODULE -V

5.1   
Translation 

           
Genetic code and its features, Wobble Hypothesis

            t-RNA Structure

            Synthesis of polypeptides - initiation, elongation and termination in prokaryotes 

            And eukaryotes

5.2
Regulation of gene expression in prokaryotes and eukaryotes  


Operon concept in bacteria – Lac operon.

*****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2016-2017)

Semester V 
MOLECULAR BIOLOGY
    MODEL QUESTION PAPER
Time: 3hrs 









Marks: 70                                     
PART – I
Note : - Answer any THREE questions choosing atleast  ONE question from each section.                                                             

                                                              Section – A                                       
10x3=30

1.  Describe the organization of Nuclear Genome in Eukaryotes.

2. Write an essay on Gene Families.

3. Explain semi-conservative model of DNA Replication. Explain Experiment that Prove semi-conservative model of Replication. 

Section – B

4. Explain in detail about Eukaryotic transcription.

5. What is an Operon? Describe Lac operon concept in Prokaryotes.

6. Write an account on initiation, elongation process in Prokaryotic Translation.

PART – II

Answer any FOUR questions                                                                         
4x5=20

7.  Genetic code.

8.  Cot curves & their significance.

9. Satellite DNA.

10. Promoters.

11. Replication in Prokaryotes.

12. Splicing. 

                                                            PART – III

Answer any TEN questions                                                                                      10X2=20   
13. Histones.                                          19. Wobble Hypothesis

14. SSB.                                                 20. Ribosomes

15. Termination codons.                        21 RNA Polymerase

16. Essential & Non essential genes.     22. S – Dependent termination

17. DNA ligase.                                      23. Chaperones
18. Exons.                                               24. Primer.
P.R.GOVERNMENT COLLEGE (A), KAKINADA
CHOICE BASED CREDIT SYSTEM 
 (WITH EFFECTIVE FROM 2016-2017)

Semester V 
MOLECULAR BIOLOGY

BLUE PRINT FOR QUESTION PAPER SETTERS

Time : 3hours                                                                                                    Max marks: 70

	UNIT NO. & NAME
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	VERY SHORT ANSWER QUESTIONS
2 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	01
	02
	02
	24

	MODULE – II
	01
	01
	02
	19

	MODULE – III
	01
	01
	03
	21

	MODULE – IV 
	01
	01
	02
	19

	MODULE – V 
	02
	01
	03
	31

	Total no.of Questions
	06
	06
	12
	

	Total Marks including choice
	114


​​
     NOTE:The question paper setters are requested to kindly adhere to the format given in the  above table.

P.R.GOVERNMENT COLLEGE (A), KAKINADA
CHOICE BASED CREDIT SYSTEM 
BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2016-2017)

SEMESTER – V
PLANT AND ANIMAL BIOTECHNOLOGY
COURSE CODE – BT 5219 A PBT 

Hrs : 4









CREDITS-3
INSTRUCTIONAL OBJECTIVES:

1. To provide basic knowledge on different media used in Plant and 
2. To impart basic Principles of Micro propagation, Gene transfer techniques and production of transgenic plants.
3. To provide basic knowledge on different media used in Animal cell Culture.
4. To impart basic Principles of animal cell culture cell lines, IVF, and Embryo Transfer technology.
MODULE-I

1.1 Composition of media (Murashige and Skoog’s and Gamborg’s only) .

      Preparation of media and methods of sterilizations.

1.2 Role of plant growth regulators in differentiation.

1.3 Induction of callus.

1.4 Meristem culture and production of virus free plants.

MODULE -II

2.1 Clonal propagation of plants on a commercial scale - Somatic embryogenesis 

2.2 Mass cultivation of cell cultures and process engineering – batch and continuous cultures,     

      Bioreactors.

2.4 Production of commercially useful compounds by plant cell culture.
Transgenic Plants – introduction, applications

2.4 Gene constructs, vectors for the Production of Transgenic plants.

2.5 Methods of gene transfer techniques (Agrobacterium, Micro projectile bombardment).

MODULE- III

3.1 Introduction to animal biotechnology.                                                                                                                                                                  

3.2 Principles of animal cell culture – culture vessels. 

3.3 Cell culture media preparation, sterilization, types of cultures.

3.4 Establishment and preservation of cell lines.

3.5 Explants and cell disaggregation.

MODULE-IV

4.1 Culture of cells and tissues (including Stem cells and their application).

4.2 Organ culture

4.3 In vitro fertilization and embryo transfer technology.
Transgenic Animals - Introduction
4.4 Vectors used in Gene transfer in animals

4.5 Methods of gene transfer – DEAE – Dextran mediated transfection, Lipofection,   Electroporation, Microinjection and viral mediated gene transfer techniques.

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2016-2017)

SEMESTER – V

PLANT BIOTECHNOLOGY AND ANIMAL BIOTECHNOLOGY
MODEL QUESTION PAPER
Time: 3hrs                                                                                                  Marks: 70
Note : - Answer any THREE questions choosing atleast  ONE question from each            

            section.                                                             

                                                       Part -I           

                                                   Section – A                                             10x3=30

1. Write an essay on batch and continuous cultures.

2. Describe the constituents of plant tissue culture media.

3. Write an essay on Agrobacterium mediated gene transfer.
                                                                  Section – B

4. Write an essay on IVF.

5. Write an account on culture media for animal cells.

6. Explain different gene transfer techniques used in animal cell culture.
                                                                     PART - II
    Answer any FOUR questions                                                                     4x5=20
7.  Sterilization.                                           10. Culture vessels for animal cell culture.

8. Induction of callus.                                  11. Preservation of cell lines.

9. Micro projectile bombardment.               12. Short notes on Organ culture.

PART - III
   Answer any TEN questions                                                                       10X2=20

17. Meristem.                              21. Stem cells.
18. Ethanol.                                22. Role of serum in animal cell culture media.

19. Bioreactor.                            23. Cell lines.

20. Ti Plasmid.                           24. Downstream processing
21. Apoptosis.                            25. Define gene therapy.
22. Explant.                                26. Knockout mouse.
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – V
PLANT BIOTECHNOLOGY AND ANIMAL BIOTECHNOLOGY
BLUE PRINT FOR QUESTION PAPER SETTER

Time : 3hours 







Max marks: 70

	UNIT NO. 
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	VERY SHORT ANSWER QUESTIONS
2 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	01
	02
	03
	26

	MODULE – II
	02
	01
	03
	31

	MODULE – III
	01
	02
	03
	26

	MODULE – IV
	02
	01
	03
	31

	Total no.of Questions
	06
	06
	12
	

	Total Marks including choice
	114


​​
     NOTE: The question paper setters are requested to kindly adhere to the format given in the  above table.

                                                            *****  

REFERENCE BOOKS 

1. Introduction to Plant Tissue Culture 
- By M.K. Razdan (Oxford and 

                                             IBH Publishing  Company, New Delhi)

2. Introduction to Plant Biotechnology 
- By H.S. Chawla (Oxford and IBH  

                                                                   Publishing Comp., New Delhi)

3. Frontiers of Plant Tissue Culture 
- By T.A. Thorpe

4. Plant Tissue Culture – Theory and Practice - By S.S. Bhojwani and M.K. Razdan

5. Plant Biotechnology New Products and Applications- By J. Hammond,

                                                                  P. McGarvey, and V. Yusibov

6. Plant Tissue Culture – Basic and Applied
- By Timir Baran Jha and B. Ghosh

7. Plant Tissue Culture



- By Kalyan Kumar De

8. Strategies in Transgenic Animal Sciences - By Glemn M.M. and James 

                                                                M. Robl ASM Press 2000.

9.
Practical Biotechnology – Methods and Protocols  - By S. janarthanan and S. Vincent 




  


           (Universities Press)

10.  Animal Cells as Bioreactors - By Terence Gartoright, Cambridge Univ Press

11.  Molecular Biotechnology
- By Chinnarayappa (Universities Press)

12.  Principles and Practice of Animal Tissue Culture - By Sudha Gangal 

                                                                                           (University Press)

14. Guide for the care and use of lab animals - National Academy Press

*****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2016-2017)

MOLECULAR BIOLOGY

 Practical Syllabus 
At the end OF V Semester 

COURSE CODE – BT 5219P

Max.Marks : 70

Hrs : 3









CREDITS-2
1. Isolation of Genomic DNA from bacterial cell

2. Isolation of DNA from plant/animal/bacterial cells

3. Analysis of DNA by agarose gel electrophoresis

4. Extraction of DNA from agarose gel.

5. Bacterial transformation.

6. Mutational studies of DNA.

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2016-2017)

MOLECULAR BIOLOGY
  AT THE END OF V SEMESTER  
MODEL PRACTICAL PAPER


Time : 11/2hrs                                                                                                    Marks : 35  

MAJOR EXPERIMENT

I. Isolation of Genomic DNA.                                                                    16Marks

( Principle – 05,  Conduct of practical – 08,  Report-3)

II. IDENTIFICATION OF SPOTTERS.                                            3X3=9M
(a) Electrophoretic chamber – vertical.

(b)  Ethidium Bromide(dye specific).

(c) Lac operon (diagram).

III. Record ------------------------5 Marks.

                                                                   }                                   10Marks
IV. Viva ---------------------------5 Marks.

                                                                       *****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM

(WITH EFFECTIVE FROM 2016-2017)

III B.Sc- BIOTECHNOLOGY

SEMESTER – V

Practical Syllabus

PLANT BIOTECHNOLOGY and animal biotechnology
COURSE CODE – 
1. Media Preparation.

2. Preparation and surface sterilization of Explant.

3. Callus induction from any one selected plant species.

4. Preparation of synthetic seeds using shoot Meristem.

5. Isolation of DNA from young leaves using cTAB method.

6. Preparation of animal cell culture media. 

7. Media storage, serum inactivation. 

8. Development of primary cell lines/maintenance of established cell lines.

9. Initiation of Primary Culture from Chick Embryo 

10. Cell counting and cell viability. 
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2014-2015)

III B.Sc. BIOTECHNOLOGY

AT THE END OF V SEMESTER 

PLANT BIOTECHNOLOGY ANIMAL BIOTECHNOLOGY

MODEL PRACTICAL PAPER

TIME:  11/2hrs                                                                                                      MARKS: 35

1. Isolation of DNA from young leaves using cTAB method. 


     16M                                                                                                                                                                                     (Split: Principle 02M, Procedure 03M, Experiment 8M, Report 03M)

2. Identify and write brief notes on given spotters – A,B,C

           3×3= 9M

    (Identification– 01, Notes and any diagrams -02) 



      
                                                                                                                                    

                                                                    

3. Practical record                                                                                                              05M
4. Viva Voce                                                                                                                      05M












 -------------

                                                                                      Total                                             35M












-------------

*   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI

ELECTIVE A -GENETIC ENGINEERING AND IMMUNOLOGY

                                                                                        COURSE CODE – 
Hrs : 4









CREDITS-3
INSTRUCTIONAL OBJECTIVES:

      1. To provide Knowledge about Basic techniques that is used in Gene Cloning.

      2. To provide knowledge about advanced techniques.

      3. To Provide Knowledge on Basic Immunology such as Structure of Antigens,                                         
           Antibodies and MHC, Hypersensitivity Reactions.                                                                                                                             
                                        RECOMBINANT DNA TECHNNOLOGY                      
MODULE-I




    1.1 
Introduction to r-DNA technology.

    1.2    Enzymes used in gene cloning : Restriction endonucleases, Ligases, Phosphatases, Methylases, Kinases

    1.3     Cloning vehicles – Plasmids, Cosmids, Phage vectors, Shuttle vectors, 

    1.4     Baculovirus vector system, Expression vectors - expression cassettes 
    1.5     Construction of genomic and cDNA libraries

MODULE -II

    2.1     Identification of cloned genes 

    2.2     Principles involved in Blotting Techniques – Southern, Northern and Western

    2.3     Principles and Applications of PCR Technology

    2.4     DNA Finger printing technique and its applications.

                                                BASICS OF IMMUNOLOGY                             

MODULE -III

3.1     Introduction to immune system – Organs and cells of the immune system

3.2     Antigens, Haptens – physico-chemical characteristics

3.3     Structure of different immunoglobulins and their functions 

              Primary and secondary antibody responses

    3.4     Antigen - Antibody Reaction  

MODULE –IV

4.1   The Major Histocompatibility gene complex and its role in organ transplantation 

    Generation of antibody diversity

4.2   Hypersensitivity – Coombs classification, Types of hypersensitivity

4.3   Autoimmune diseases – mechanisms of auto immunity.
4.4   Vaccines – types. 

                                                                     *****

P.R.GOVERNMENT COLLEGE (A), KAKINADA
CHOICE BASED CREDIT SYSTEM 
 (WITH EFFECTIVE FROM 2016-2017)

GENETIC ENGINEERING AND IMMUNOLOGY 

SEMESTER – VI
MODEL QUESTION PAPER

Time: 3hrs                                       PART - I                                       Marks: 70
Note : - Answer any THREE questions choosing atleast  ONE question from each section.                                                             

                                                              Section – A                                       10x3=30

      1. Write the principle & applications of PCR technique.

2. Write an account on DNA & RNA blotting techniques.

3. Describe the procedure to contract the C-DNA libraries.

Section – B

4. Explain the structure & functions of different types of immonoglobulins.

5. Describe MHC – gene complex & their role in transplantation.

6. Explain in detail about Antigen – Antibody  reactions.

PART - II
              Answer any FOUR questions                                                                             4x5=20

7. Cloning vectors.

8. DNA finger printing technique.

9. Restriction endonucleases.

10. Physico-chemical characteristics of Antigens.

11. Type – I hypersensitivity reaction.
12. Mechanisms of autoimmunity.

                                                     PART - III
              Answer any TEN questions                                                                             10X2=20

13. Shuttle vector.                                                    19. Macrophages

14. DNA ligase.                                                       20. Agglutination

15. Western blotting.                                               21. Hapten

16. Plasmids.                                                           22.Secondary Antibody  response

17. Genomic libraries.                                             23. Edible vaccines

18. Expression vectors.                                            24. Immunity.
*****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2016-2017)

Semester VI 
IMMUNOLOGY & r-DNA TECHNOLOGY
BLUE PRINT FOR QUESTION PAPER SETTERS

Time : 3hours                                                                                                    Max marks: 70

	UNIT NO. & NAME
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	VERY SHORT ANSWER QUESTIONS
2 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	01
	02
	03
	26

	MODULE – II
	02
	01
	03
	31

	MODULE – III
	02
	01
	03
	31

	MODULE – IV 
	01
	02
	03
	26

	
	
	
	
	

	Total no.of Questions
	06
	06
	12
	

	Total Marks including choice
	114


​​
     NOTE: The question paper setters are requested to kindly adhere to the format given in the  above table.

*****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI
ELECTIVE– B
DEVELOPMENTAL BIOLOGY
Unit I

Potency, commitment, specification, induction, competence, determination and differentiation; cell fate and cell lineages; stem cells; genomic equivalence and the cytoplasmic determinants; imprinting; mutants

Unit II

Production of gametes; embryo sac development and double fertilization in plants; zygote formation, cleavage, blastula formation, embryonic fields, gastrulation and formation of germ layers in animals; embryogenesis, establishment of symmetry in plants; seed formation and germination.

Unit III

Cell aggregation and differentiation in Dictyostelium; axes and pattern formation in Drosophila, amphibia and chick; organogenesis– vulva formation in Caenorhabditis elegans, post embryonic development-larval formation, metamorphosis; environmental regulation of normal development; sex determination.

Unit IV

Organization of shoot and root apical meristem; shoot and root development; leaf development and phyllotaxy; transition to flowering, floral meristems and floral development in Arabidopsis and Antirrhinum

Programmed cell death, aging and senescence

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI
ELECTIVE– B
DEVELOPMENTAL BIOLOGY – PRACTICAL SYALLABUS

1. Structure of young anther wall, microsporogenesis, mature anther (permanent slides).

2. Study of monoscopic (Polygonium) type of embryo sac development (permanent slides/photographs).

3. Study of embryo sac through electron micrographs showing egg apparatus.

4. Determination of stomatal index of leaf of the given plant material.

5. Determination of a effect of an environmental factor on the rate of transpiration by an excised twig using photometer.

*****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER – VI
CLUSTER ELECTIVE– A1
 INDUSTRIAL BIOTECHNOLOGY

COURSE CODE – BT 6219A IBT

Hrs : 3









CREDITS-2
INSTRUCTIONAL OBJECTIVES:

1. To impart knowledge on Industrial biotechnology and metabolic products of microorganisms.

2. To impart knowledge on Fermentation technology and Production of Useful products through fermentation like amylase and antibiotics.



                     INDUSTRIAL BIOTECHNOLOGY




MODULE I:

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

Definition of bioreactor, basic principles of bioreactor. Types of bioreactors. Analysis of batch, continuous, fed batch and semi-continuous bioreactors.

MODULE II:

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.

MODULE III:

Sources of Industrial
Enzymes, Production of Microbial Enzymes like Amylase and protease.

Baker’s Yeast and SCP Production. Production of Antibiotics: Penicillin.

MODULE IV:

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

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2017-2018)

SEMESTER – VI
CLUSTER ELECTIVE A1 - INDUSTRIAL BIOTECHNOLOGY

MODEL QUESTION PAPER
Time: 3 hrs.
                                                                                                   Marks :70M

PART - I

     Answer any FOUR questions



                

4 x 10 = 40 
1. Describe various types of culture systems in fermentation technology.

2. Explain steps involved in production of Bioethanol.
3. Explain the process of microbial production of penicillin.
4. Write an essay on steps involved in production of citric acid.

5.  Explain the process of microbial production of amylase.

6. Explain steps involved in production of insulin.

PART – II

 Answer any FOUR Questions.                                                                           4x 5= 20

7.  Different media used in fermentation.                                       

8.  Short notes on preservation of microorganisms.         

9.  Steps in production of Wine.        

10. Short notes on SCP.

11. Short notes on Hybridoma technology.
12.  Recombinant vaccines.                               

PART – III

   Answer any FIVE Questions.                                                                          5 x 2 = 10

 13. Inoculum.  

17. Polyclonal antibodies.

14. Biomass   

18. Protease.                    

 15. Antifoam agents.

19. Vaccines.

16. Molasses.

20. Impeller.                             
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER – VI
CLUSTER ELECTIVE – A1
INDUSTRIAL BIOTECHNOLOGY 

BLUE PRINT FOR QUESTION PAPER SETTER

Time : 3hours 







Max marks: 70

	UNIT NO. 
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	VERY SHORT ANSWER QUESTIONS
2 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	01
	02
	02
	24

	MODULE – II
	02
	01
	02
	29

	MODULE – III
	02
	01
	02
	29

	MODULE – IV
	01
	02
	02
	24

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total no.of Questions
	06
	06
	08
	

	Total Marks including choice
	106


​​
     NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.

*****

REFERENCE BOOKS 

1. Industrial Microbiology 


- By L.E. Casida

2. Food Microbiology 


- By M.R. Adams and M.O. Moss

3. Bioethics – Readings and Cases

- By B.A. Brody and H. T. 

                                                                           Engelhardt. Jr.(Pearson Education) 

4. Biotechnology, IPRs and Biodiversity
- By M.B. Rao and Manjula Guru 







  (Pearson Education)

5. Bioprocess Engineering


- By Shuler (Pearson Education

6.Industrial Biotechnology 


-By S.N.Jogdand

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER – VI
CLUSTER ELECTIVE – A2
ENVIRONMENTAL BIOTECHNOLOGY

                                                                                      COURSE CODE – 

Hrs : 3 Hrs








CREDITS-
MODULE-I
1.1 Introduction to environmental biotechnology.

1.2 Renewable and non-renewable energy resources.

1.3 Conventional energy sources and their impact on environment. 

1.4 Non-conventional fuels and their impact on environment – Production of Biogas, microbial hydrogen production.

MODULE –II

2.1 Waste Treatment – Treatment of Solid waste.
2.2 Microbiological treatment of municipal and industrial effluents.

2.3 Digestion of Organic slurries

MODULE -III
3.1 Microbiological analysis of milk.

3.2 Microbiological analysis of food and water.
Xenobiotic compounds - introduction

3.3 Microbial degradation of pesticides and toxic chemicals.

MODULE - IV

4.1  Biopesticides and Biofertilizers (Nitrogen fixing, phosphate solublizing microorganisms).

4.2 Microbial ore leaching.

4.3 Bioremediation, Biostimulation and Bioaugmentation.

*****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2017-2018)

SEMESTER – VI
CLUSTER ELECTIVE A2 -ENVIRONMENTAL BIOTECHNOLOGY

MODEL QUESTION PAPER
Time: 3 hrs.
                                                                                                    Marks :70M

PART - I

      Note :  Answer any FOUR questions
               


    4 x 10 = 40 
1. Write an essay on Renewable and non-renewable energy resources.
2. Write an essay on production of Biogas.

3. Define biodegradation & explain the process of biodegradation of pesticides.
4.  Write an essay on Biofertilizers.

5. Write an essay on various methods used in Microbiological treatment of Municipal water.

6.  Write an essay on various methods used in Microbiological treatment of Industrial effluents.

PART – II


Answer any FOUR Questions.                                                                    4x 5= 20

7. Non-conventional fuels.                                    

8.  Treatment of solid waste.    

9.  MBRT.                                 

10.Digestion of organic slurry.  

11. Microbial ore leaching  

12. Short notes on Bioremediation                                     

PART – III

Answer any TEN Questions.                                                                            10 x 2 = 20

  13. Sludge.     
17. Bioaugmentation.                                   

  14. Bioethanol.
18. DO

  15. Gobar gas. 
19. Xenobiotics.                                     

 16. Bio pesticide.  
                  20. Thiobacilli.                             
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2017-2018)

SEMESTER – VI
CLUSTER ELECTIVE – A2
ENVIRONMENTAL BIOTECHNOLOGY 

BLUE PRINT FOR QUESTION PAPER SETTER

Time : 3hours 







Max marks: 70

	UNIT NO. 
	ESSAY QUESTIONS
10 MARKS
	SHORT ANSWER QUESTIONS
5 MARKS
	VERY SHORT ANSWER QUESTIONS
2 MARKS
	MARKS ALLOTED TO THE UNIT

	MODULE – I
	02
	01
	02
	29

	MODULE– II
	01
	02
	02
	24

	MODULE – III
	02
	01
	02
	29

	MODULE – IV
	01
	02
	02
	24

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total no.of Questions
	06
	06
	08
	

	Total Marks including choice
	106


​​
     NOTE: The question paper setters are requested to kindly adhere to the format given in the above table.

REFERENCE BOOKS 

1. Biogas Technology 
- By B.T. Nijaguna

2. Biotechnology – I 

- By R.S. Setty and G.R. Veena

3. Biotechnology – II 

- By R.S. Setty and V. Sreekrishna

4. Biotechnology 

- By K. Trehan

5. Essentials of Biotechnology for Students
- By Satya N. Das 

6. Essentials of Biotechnology

- By Irfan Ali Khan and Atiya Khanum

                                                                                             (Ukaaz Publications)

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2016-2017)

IMMUNOLOGY r-DNA TECHNOLOGY Practical Syllabus 
At the end OF VI Semester 

COURSE CODE – BT 5219P

                                                                                                                   Max. Marks - 70
Hrs : 3









CREDITS-2
1. Restriction digestion of DNA.

2. Ligation of DNA

3. PCR

4. Preparation of competent cells of Bacteria

5. Bacterial transformation and selection of transformants under pressure (antibiotic).

6. Blotting techniques – Western blotting.

7. Immuno-diffusion test.

8. ELISA Test.

9. Microagglutination using microtiter plates (eg. ABO and Rh blood grouping).

******

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

 (WITH EFFECTIVE FROM 2016-2017)

MOLECULAR BIOLOGY& IMMUNOLOGY r-DNA TECHNOLOGY
  AT THE END OF VI SEMESTER  
MODEL PRACTICAL PAPER


Time : 11/2hrs                                                                                                     Marks : 35  

I. Identify the blood group of given blood sample by microagglutination using microtiter plates.        





16 Marks.
     (Principle -5, Procedure – 6, Diagrams + Report – 5).

II. IDENTIFICATION OF SPOTTERS.                                            3X3=9M
(a) Western blot apparatus – vertical.

(b)  Any Two restriction enzymes.

(c)  PCR.

III. Record ------------------------5 Marks.

                                                                   }                                   10Marks
IV. Viva ---------------------------5 Marks.

                                                                       *****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM

(WITH EFFECTIVE FROM 2016-2017)

III B.Sc BIOTECHNOLOGY

CLUSTER ELECTIVE A1 – INDUSTRIAL BIOTECHNOLOGY

PRACTICAL SYALLABUS

COURSE CODE – BT 6219P

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.

Note: perform any 6 practicals

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM

(WITH EFFECTIVE FROM 2016-2017)

III B.Sc BIOTECHNOLOGY

CLUSTER ELECTIVE A1 – INDUSTRIAL BIOTECHNOLOGY

PRACTICAL MODEL PAPER

TIME: 11/2hrs                                                                                          
  MARKS: 35
I Major Practical

I. Estimation of alcohol by colorimetry. 





     16M                                                                                                                                                                                     (Split: Principle 05M, conduct of practical – 08M, Report 03M)

II. Identification of Spotters







3×3=9M                                                                                                                              

        (Identification– 01, Notes and Diagram (if any) – 02).
                                                                       

(a). Bioreactor .

(b). Any Instrument.

(c).Growth curve.

III. Practical record                                                                                                              05M
IV. Viva Voce                                                                                                                      05M












          ------
                                                                                     Total                                                35M












          -------
*   *  *

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM

(WITH EFFECTIVE FROM 2018-2019)

III B.Sc BIOTECHNOLOGY

CLUSTER ELECTIVE A2 – ENVIRONMENTAL BIOTECHNOLOGY

PRACTICAL SYALLABUS

                                                                                           COURSE CODE – 
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).

Note: perform any 8 practicals

****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM

(WITH EFFECTIVE FROM 2018-2019)

III B.Sc BIOTECHNOLOGY

CLUSTER ELECTIVE A2 – ENVIRONMENTAL BIOTECHNOLOGY

PRACTICAL MODEL PAPER

TIME: 11/2Hrs                                                                                                      MARKS: 35
I. Determination of DO of a sewage sample. 




                 16M                                                                                                                                                                                     (Split: Principle 05M, conduct of practical 08M, Report 03M)

II. Identification of Spotters







3×3=9M                                                                                                                              
    (Identification– 01, Notes and diagrams (if any) – 02).

                                                                                

(a). Any Lab instrument.

(b). Serial dilution method - diagram.

(c). BOD-Principle.

III. Practical record                                                                                                             05M
IV. Viva Voce                                                                                                                     05M












       -------

                                                                                      Total                                             35M












       -------

*   *  *
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P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM

(WITH EFFECTIVE FROM 2018-2019)

                        III B.Sc BIOTECHNOLOGY
                        SEMESTER - VI
                Cluster Elective- A3: PROJECT
P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI
CLUSTER ELECTIVE – B1
PLANT PHYSIOLOGY

MODULE I

Photosynthesis-Light harvesting complexes; mechanisms of electron transport; photo protective mechanisms; CO2 fixation -C3, C4and CAM pathways.

MODULE II

Respiration and photorespiration–Citric acid cycle; plant mitochondrial electron transport and ATP synthesis; alternate oxidase; photo respiratory pathway.

MODULE III

Nitrogen metabolism- Nitrate and ammonium assimilation; amino acid biosynthesis

Solute transport and photo assimilate translocation–uptake, transport and translocation of water, ions, solutes and macromolecules from soil, through cells, across membranes, through xylem and phloem; transpiration; mechanisms of loading and unloading of photo assimilates

MODULE V

Sensory photobiology-Structure, function and mechanisms of action of phytochromes, cryptochromes and phototropins; stomatal movement; photoperiodism and biological clocks

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI
CLUSTER ELECTIVE – B1
PLANT PHYSIOLOGY – PRACTICAL SYLLABUS

1. Osmosis – by potato osmoscope experiment

2. Determination of osmotic potential of plant cell sap by plasmolytic method using leaves of Rhoeo / Tradescantia.

3. Structure of stomata (dicot & monocot)

4. Determination of rate of transpiration using cobalt chloride method.

5. Demonstration of transpiration by Ganongs’ photometer

6. Demonstrations of ascent of sap/Transpiration pull.

7. Effect of Temperature on membrane permeability by colorimetric method.

8. Study of mineral deficiency symptoms using plant material/photographs.

9. Separation of chloroplast pigments using paper chromatography technique.

·     10. Rate of photosynthesis under varying CO2 concentrations.

NOTE: Perform any 6 practical

****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI
CLUSTER ELECTIVE – B2
ANIMAL PHYSIOLOGY
MODULE I

Blood and circulation- Blood corpuscles, haemopoiesis and formed elements, plasma function, blood volume, blood volume regulation, blood groups, haemoglobin, immunity, haemostasis.

MODULE II

Respiratory system- Comparison of respiration in different species, anatomical considerations, transport of gases, exchange of gases, waste elimination, neural and chemical regulation of respiration.

MODULE III

Nervous system- Neurons, action potential, neuroanatomy of the brain and spinal cord, central and peripheral nervous system, neural control of muscle tone and posture. Sense organs - Vision, hearing and tactile response.

Digestive system - Digestion, absorption, energy balance, BMR.

MODULE IV

Endocrinology and reproduction- Endocrine glands, basic mechanism of hormone action, hormones and diseases; reproductive processes, gametogenesis, ovulation, neuroendocrine regulation

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI
CLUSTER ELECTIVE – B2
ANIMAL PHYSIOLOGY – PRACTICAL SYLLABUS

1. Detection of protein, carbohydrate and lipid.
2. Study of Human salivary enzyme activity in relation to pH.
3. Detection of nitrogenous waste products - Ammonia & Urea
4. Exercise on Haematology - Counting of RBC /WBC and Blood grouping in blood samples.
5. Estimation of Haemoglobin in blood samples.

****

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI
CLUSTER ELECTIVE – B3
INHERITANCE BIOLOGY

MODULE I

Gene mapping methods: Linkage maps, tetrad analysis, mapping with molecular markers, mapping by using somatic cell hybrids.

MODULE II

Extra chromosomal inheritance: Inheritance of Mitochondrial and chloroplast genes, maternal inheritance.

MODULE III

Human genetics:Pedigree analysis, lod score for linkage testing, karyotypes, genetic disorders.

MODULE IV

Mutation: Types, causes and detection, mutant types– lethal, conditional, biochemical, loss of function, gain of function, germinal verses somatic mutants, insertional mutagenesis.

Recombination: Homologous and non-homologous recombination including transposition.

P.R.GOVERNMENT COLLEGE (A), KAKINADA

CHOICE BASED CREDIT SYSTEM 

BIOTECHNOLOGY SYLLABUS

(WITH EFFECTIVE FROM 2018-2019)

SEMESTER – VI
CLUSTER ELECTIVE – B3
INHERITANCE BIOLOGY – PRACTICAL SYLLABUS

1. Scoring of Drosophila and Maize cobs for Monohybrid and Dihybrid segregations.

2. Problems on Mendelian Segregations (Monohybrid, Dihybrid & Trihybrid Crosses).

3. Problems on Multiple alleles and non-allelic interactions.

4. Problems on Linkage analysis and mapping of genes.

5. Phenotyping of ABO blood groups.

6. Screening for Barr body.

****
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