SNDT WOMEN’S UNIVERSITY 

Proposed Syllabus

B.Sc. in Microbiology
First Year First Semester

Course 1001

FUNDAMENTALS OF MICROBIOLOGY    
30 Lectures, 2 credits
Objectives:

· To introduce the subject of Microbiology as one of the fundamental science subjects. 

· To understand the cell structure and the nature of growth of prokaryotic cell 

· To compare prokaryotic cell structure with that of eukaryotic cell.

· To define and to know the principles of nutrition, cultivation and preservation of microorganisms.

UNIT I : Fundamentals of microbiology




(15 Lectures)  

· History, Introduction & Scope Of Microbiology - Introduction and discovery of microorganisms,  Scope and relevance of microbiology, Future of microbiology
· Prokaryotic Cell Structure and functions - Cell wall , Cell membrane, Components external to cell wall- Capsule, Flagella, Pili, Fimbriae,  Cytoplasmic matrix-ribosomes, gas vesicles. Nucleoid, Bacterial endospores and their formation.
UNIT II: Microbial Nutrition, Cultivation, Isolation& Preservation 
(15 Lectures)  
· Nutritional requirements – Carbon, Oxygen, Hydrogen, Nitrogen, Phosphorus, Sulfur and growth factors, Nutritional types of microorganisms, Types of Culture media, Isolation of microorganisms and pure culture techniques,   Preservation of microorganisms
References:

1. Michael J. Pelczar Jr., E.C.S. Chan, Noel R. Krieg, Microbiology TMH 5th Edition, 2001. 
2. Prescott, Hurley, Klein-Microbiology, 9th edition, International edition, McGraw Hill, 2013.
3. Michael T. Madigan & J. M. Martin, Brock, Biology of Microorganisms 11th Ed. International edition, Pearson Prentice Hall, 2006. 

4. Cruikshank, Medical Microbiology , Vol-II, reprint. Publisher, Churchill Livingstone, 1975.

5. Kathleen Park Talaro & Arthur Talaro - Foundations in Microbiology, 11th edition McGraw Hill. 2006
6.  Tortora, Funke and Case, Microbiology-an Introduction, 10th Edition, Benjamin-Cummings Publishing Company, 2009.
7. M. Madigan, J. Martinko, J. Parkar, “Brock Biology of microorganisms”, 12th ed., Pearson Education International, 2009.
8. Tortora G. J. Microbiology: An Introduction, Benjamin Cumming Corp.1st edition, 2008.
9.  J.C.H. Steele, Clinics in laboratory medicine, Emerging Infections and their causative agents. vol 24, issue 3, September 2004
10. Ananthnarayan & Paniker, Textbook of Microbiology, 8th edition, 2009 
11. Godkar  Praful, Medical laboratory technology, 2nd edition, 2006
First Year First Semester

Course 1002

APPLIED MICROBIOLOGY    
30 Lectures, 2 credits
Objectives:
· To learn different staining procedures used in the study of morphological and structural aspects of bacteria

· To understand the concepts of aseptic techniques in bacterial cultivation and enumeration.

· To understand different methods of sterilization and disinfection.

· To learn different instruments that assist in the microbiology laboratory.   
UNIT I :  Microscopy and Staining





(15 Lectures)
· Microscopy - History of microscopy, Optical spectrum, Lenses and mirrors:Simple and compound light microscope, Dark field Microscopy, 

· Staining procedures -Dyes and stains: Types, Physicochemical basis, Fixatives, Mordants, Decolorizers, Simple and differential staining, Special staining (Cell wall, Capsule, Lipid granules, Spores & Metachromatic  granules)
· Biosafety In Microbiology
- Means of laboratory infections, Potentially hazardous procedures, Training of personnel, Laboratory procedures.
UNIT II : Sterilization and disinfection





(15 Lectures)

· Definition of frequently used terms & Rate of microbial death, Factors affecting the effectiveness of antimicrobial agents & Properties of an ideal disinfectant.
· Evaluation of disinfectant –Tube dilution & Agar plate techniques,  Phenol coefficient etc., Tissue toxicity index.
· Physical methods of microbial control – 
a) Dry & moist heat – mechanisms, instruments , uses   and their operations

b) Electromagnetic radiations – Ionizing radiations,  mechanisms –advantages & disadvantages

c) Bacteria proof filters

d) Low temperature

e) Osmotic pressure

f) Desiccation

· Chemical methods of microbial control - mechanism & advantages & disadvantages (if any) applications.

a) Phenolics





b) Alcohols
c) Heavy metals and their compounds

d) Halogens
e) Quaternary ammonium compounds

f) Dyes
g) Surfaces active agents/Detergents

h) Aldehydes
i) Peroxygens

References:
1. Michael J. Pelczar Jr., E.C.S. Chan ,Noel R. Krieg, Microbiology TMH 5th Edition,  1998
2. Prescott, Hurley, Klein-Microbiology,9th  edition, International edition, McGraw Hill, 2013.

3. Michael T. Madigan & J. M. Martin, Brock, Biology of Microorganisms 11th Ed. International edition, Pearson Prentice Hall, 2006 

4. Cruikshank, Medical Microbiology, Vol-II, reprint. Publisher, Churchill Livingstone, 1975.

5. Kathleen Park Talaro & Arthur Talaro - Foundations in Microbiology, 11th edition McGraw Hill. 2006
6.  Tortora, Funke and Case, Microbiology an Introduction, 10th Edition, Benjamin-Cummings Publishing Company, 2009.
7. M. Madigan, J. Martinko, J. Parkar, “Brock Biology of microorganisms”, 12th ed., Pearson Education International, 2009
8. Tortora G. J. Microbiology: An Introduction, Benjamin Cumming Corp.1st edition, 2008.
9. J.C.H. Steele, Clinics in laboratory medicine, Emerging Infections and their causative   agents. vol 24,issue 3, September 2004
10. Ananthnarayan & Paniker, Textbook of Microbiology, 8th edition 2009 
11. Godkar  Praful, Medical laboratory technology, 2nd edition. 2006
                                            PRACTICAL 1003

                         (Based on Courses 1001 and 1002)                                      2 Credits

Practical based on Course 1001
1. Assignment on contribution of a scientist.

2. Preparation of Culture Media:

a) Liquid medium(Nutrient Broth)

b) Solid Media (Nutrient agar, Sabourauds agar)

c) Preparation of slant, butts and plates
3. Inoculation techniques and Study of Growth:
a) Inoculation of Liquid Medium

Inoculation of Solid Media (Slants, Butts and Plates)

4. Study of Colony Characteristics of Bacteria and pigmented Bacteria .
5. Study of Motility(Soft agar butt)

6. Use of   Differential and Selective  Media
a) MacConkey agar

b) Salt Mannitol Agar 

7. Determination of Optimum growth conditions: 

a) Temperature
b) pH

8. Methods of Preservation of culture
Practical based on Course 1002
1. Study and care of microscope and use of oil immersion lens.

2. Study of morphology of bacteria using stained slides.

3. Measurement of size of stained bacteria (Micrometry)(use yeast or stained curd whey sample)

4. Handling and disposal of used cultures and materials.

5. Monochrome staining

6. Negative staining 

7. Gram staining of sputum sample

8. Special staining to demonstrate capsule/ stain cell wall/metachromatic granules/lipids/endospore
9. Assignment on Survey of disinfectants / antiseptics (hand wash) available in the market, their mode of action and active ingredient used in it.
10. Methods   of preparation of glassware for Sterilization (Pipettes, Petri Plates, Plastic wares, Flasks, Micropipettes,  microtitre plates) & Control of micro organisms using moist heat & dry heat sterilization (Sterilization of Dry powders, Rubber gloves, Bandages, Screw capped tubes, Sterilizable plastic wares)                                                                  

11. Effect of UV Light, Desiccation, surface tension, Osmotic Pressure, heavy metals (Oligodynamic action) Effect of  dyes, phenolic compounds and chemotherapeutic agents (disc inhibition method)
First Year Second Semester

Course 2001

FUNDAMENTAL OF MICROORGANISMS    
30 Lectures, 2 credits
Objectives:

· To study different types of microorganisms and their structural aspects.
· To outline various types of microbial interactions.  
· To enlist the microorganisms present in different parts of human body.  

· To learn about microbial association with plants.
UNIT I : Study Of Different Groups Of Microbes-II



(15 Lectures)

Study of following microorganisms with respect to Classification, Morphological characteristics, cultivation, reproduction and significance:
· Algae - Characteristics of  algae: morphology,   Pigments, reproduction Cultivation of algae. Major groups of Algae –an overview. Biological, Medical  and economic importance of Algae. Differences between Algae and Cyanobacteria

· Fungi and Yeast- Characteristics:  structure, Reproduction, Cultivation of fungi and yeasts. Major fungal divisions- overview. Life cycle of yeastBiologicalandeconomic importance 

· Viruses: 

a) Historical highlights, General properties of viruses, prions, viroids
b) Structure of viruses-capsids, envelopes, genomes,      
c) Cultivation of viruses- overview
d) Bacteriophages:  Lytic cycle.  Lysogeny, Structure and Life cycle of T4 phage. 

UNIT II : Microbial Interaction






(15 Lectures)

· Types of Microbial Interactions - Mutualism, Cooperation, Commensalisms, Predation Parasitism, Amensalism, Competition (Definition with one example)

· Human Microbe Interactions.

a) Normal flora of the human body: Skin, Nose & nasopharynx, oropharynx, respiratory tract, eye, external ear, Mouth, stomach, small intestine, large intestine, genitourinary tract 
b) Relationship between microbiota & the   host.

c) Gnotobiotic animals 
· Microbial associations with vascular plants 

          a) Phyllosphere

          b) Rhizosphere & Rhizoplane

          c) Mycorrhizae

          d) Nitrogen fixation: Rhizobia, Actinorhizae, Stem Nodulating Rhizobia 

          e) Fungal & Bacterial endophytes

        f) Agrobacterium & other plant pathogens
References:
1. Michael J. Pelczar Jr., E.C.S. Chan ,Noel R. Krieg, Microbiology TMH 5th Edition,  1998
2. Prescott, Hurley, Klein-Microbiology,9th  edition, International edition, McGraw Hill, 2013.

3. Michael T. Madigan & J. M. Martin, Brock, Biology of Microorganisms 11th Ed. International edition, Pearson Prentice Hall, 2006 

4. Cruikshank, Medical Microbiology, Vol-II, reprint. Publisher, Churchill Livingstone, 1975.

5. Kathleen Park Talaro & Arthur Talaro - Foundations in Microbiology, 11th edition McGraw Hill. 2006
6.  Tortora, Funke and Case, Microbiology an Introduction, 10th Edition, Benjamin-Cummings Publishing Company, 2009.
7. M. Madigan, J. Martinko, J. Parkar, “Brock Biology of microorganisms”, 12th ed., Pearson Education International, 2009
8. Tortora G. J. Microbiology: An Introduction, Benjamin Cumming Corp.1st edition, 2008.
9. J.C.H. Steele, Clinics in laboratory medicine, Emerging Infections and their causative   agents. vol 24,issue 3, September 2004
10. Ananthnarayan & Paniker, Textbook of Microbiology, 8th edition 2009 
11. Godkar  Praful, Medical laboratory technology, 2nd edition. 2006
First Year Second Semester

Course 2002

APPLIED   MICROBIOLOGY
       30 Lectures, 2 credits
Objectives:

· To study various factors affecting infections caused by microorganisms.
· To outline various mechanisms of microbial drug resistance.  
· To enlist the pathways of host defense against microbial infections.  

· To understand the working of different types microbiological instruments.
UNIT I : Microbes and Human health





(15 Lectures)

· Difference between infection & disease - Important terminology: Primary infection, secondary infection. Contagious infection, occupational disorder, clinical infection, subclinical infection, Zoonoses, genetic disorder, vector borne infection.
· Factors affecting infection - 
a) Microbial factors: adherence, invasion, role of virulence factors in invasion, colonization & its effects. 
 b) Host factors: natural resistance, species resistance, racial resistance.
· Individual resistance: Factors influencing individual resistance:    Age, nutrition, personal hygiene, stress, hormones, Addiction to drugs/ alcohol. Interaction between Microbes & host is dynamic.
· Host defense against infection: Overview 
 a) First line of Defense: for skin, respiratory tract,
     gastrointestinal tract, genitourinary tract, eyes.       
 b) Second line of infection: Biological barriers: Phagocytosis, Inflammation
 c) Third line of infection: Brief introduction to antibody mediated & cell mediated immunity   
UNIT II : Advanced Techniques In Microbiology & Instrumentation 
· Electron Microscope: TEM, SEM,

· Contrast enhancement for electron microscope

· Fluorescent Microscope,  Confocal Microscope

· pH meter, pH meter Validation and calibration

· Colorimeter

· Validation and calibration of Auto clave & Hot air Oven

· Concepts: Laminar air flow systems, Biosafety cabinets, Walk in Incubators, Industrial autoclaves, Cold Room. 
References: 
1. Michael J. Pelczar Jr., E.C.S. Chan ,Noel R. Krieg, Microbiology TMH 5th Edition,  1998
2. Prescott, Hurley, Klein-Microbiology,9th  edition, International edition, McGraw Hill, 2013.

3. Michael T. Madigan & J. M. Martin, Brock, Biology of Microorganisms 11th Ed. International edition, Pearson Prentice Hall, 2006 

4. Cruikshank, Medical Microbiology, Vol-II, reprint. Publisher, Churchill Livingstone, 1975.

5. Kathleen Park Talaro & Arthur Talaro - Foundations in Microbiology, 11th edition McGraw Hill. 2006.
6.  Tortora, Funke and Case, Microbiology an Introduction, 10th Edition, Benjamin-Cummings Publishing Company, 2009.
7. M. Madigan, J. Martinko, J. Parkar, “Brock Biology of microorganisms”, 12th ed., Pearson Education International, 2009
8. Tortora G. J. Microbiology: An Introduction, Benjamin Cumming Corp.1st edition, 2008.
9. J.C.H. Steele, Clinics in laboratory medicine, Emerging Infections and their causative   agents. vol 24,issue 3, September 2004
10. Ananthnarayan & Paniker, Textbook of Microbiology, 8th edition 2009 
11. Godkar  Praful, Medical laboratory technology, 2nd edition. 2006
PRACTICAL 2003





(Based on Courses 2001 and 2002) 

2 Credits
· Practical based on Course 2001

1. Spot assay and plaque assay of Bacteriophage  (Demonstration)
2. Slide Culture technique ( & Fungal Culture)
3. Isolation of yeast.
4. Cultivation on other fungi Sabourauds agar.
5. Static & Shaker Cultures.
6. Fungal Wet mounts & Study of Morphological Characteristics of fungi :Mucor, Rhizopus, Aspergillus, Penicillium.
7. Preparation of permanent slides of Algae.
8. Normal flora of the Skin & Saliva.
9. Wet Mount of Lichen.
10.  Bacteroid Staining & Isolation of Rhizobium. 
11.  Azotobacter isolation & staining.
· Practical based on Course 2002
1. Study of virulence factors – Enzyme Coagulase.
2. Study of virulence factors – Enzyme Hemolysin.
3. Study of virulence factors – Enzyme Lecithinase.
4. Use of standard buffers for calibration and determination of pH of a given solution. 

5. Determination of λ max &Verification of Beer Lambert’s law. 

6. Determination & efficiency of Autoclave, Hot air oven, Laminar Air Flow. 

7. Writing of SOP’s for Instruments.
8. Visit to a Microbiology laboratory in a research Institute.
THEORY QUESTION PAPER PATTERN

      FIRST AND SECOND SEMESTER

    (COURSES 1001, 1002, 2001 AND 2002)

Time: 2hrs





                           Max. Marks: 50  

       N.B. All Questions are Compulsory

Q1.  Attempt any seven of the following questions.    


       14 marks
                  (i to x) 
Q2. Answer any two of the following question.



        12marks
                  (i to iv )               


Q3.  Describe any three of the following.




         12 marks


                  (i to iv )


Q4. Write an account on any three of the following.


         12 marks              

 
          (i to iv )

PRACTICAL QUESTION PAPER PATTERN

THIRD AND FOURTH SEMESTER

(PRACTICAL COURSES 1003 AND 1004)

Time: 3hrs





                           Max. Marks: 50  

Q1.  Practical based on Unit I.    


       


20 marks

Q2.  Practical based on Unit II.    


       


20 marks

Q3. Viva / Field Report  






05 marks

Q3.  Journal  








05 marks





   ___________________

Second Year Third Semester

Course 3001

ENVIRONMENTAL  MICROBIOLOGY    
45 Lectures, 3 credits
Objectives:

· To study the basic macromolecules in a cell.
· To understand the structure and function of DNA.
· To study growth cycle of microorganisms and methods of measurement.
UNIT 1:
Study of Macromolecules




(15 Lectures)
Definition, Classification, Structures and Biological Role of:

· Proteins - General structure and properties of amino acids. Brief outline of structure of protein and function.

· Carbohydrates - Monosaccharides, oligosaccharides (Lactose, Sucrose, maltose, cellobiose) Polysaccharides (Starch, glycogen, peptidoglycan, cellulose) 
· Lipids storage and structural lipids.

UNIT II:
Study of Nucleic acids and gene



(15 Lectures)                                                       

· Gene and its function, Central Dogma of molecular biology.
· Discovery of DNA as genetic material Griffith experiment, Harshey and Chase experiment.
· Nucleic acid - basic structure, components of DNA and RNA, nucleosides, nucleotides.
· DNA structure - Double helix (Watson and Crick model), different forms of DNA and important features of DNA structure, DNA replication is semi-conservative, a gene codes for a single polypeptide, recombination occurs by physical exchange of DNA, genetic code is triplet.
· Stem and loop structure of DNA and its importance.
· Genetic elements the chromosome, non-chromosomal genetic elements, viruses, plasmids, transposable elements.
UNIT III : Study of Growth of Microorganisms


(15 Lectures)
· Growth curve.
· Measurement of growth.
a) Direct Microscopic count Breed’s count, Petroff Hausser counting chamber, Haemocytometer.
b) Viable count, spread and pour plate technique.
· Turbidity measurements - Nephelometer, spectrophotometer.
· Effect of environmental factors on growth.
References:
1. Michael J. Pelczar Jr., E.C.S. Chan ,Noel R. Krieg, Microbiology TMH 5th Edition,  1998
2. Prescott, Hurley, Klein-Microbiology,9th  edition, International edition, McGraw Hill, 2013.

3. Michael T. Madigan & J. M. Martin, Brock, Biology of Microorganisms 11th Ed. International edition, Pearson Prentice Hall, 2006 

4. Cruikshank, Medical Microbiology, Vol-II, reprint. Publisher, Churchill Livingstone, 1975.

5. Kathleen Park Talaro & Arthur Talaro - Foundations in Microbiology, 11th edition McGraw Hill. 2006.
6. Tortora, Funke and Case, Microbiology an Introduction, 10th Edition, Benjamin-Cummings Publishing Company, 2009.
7. M. Madigan, J. Martinko, J. Parkar, “Brock Biology of microorganisms”, 12th ed., Pearson Education International, 2009
8. Tortora G. J. Microbiology: An Introduction, Benjamin Cumming Corp.1st edition, 2008.
9. J.C.H. Steele, Clinics in laboratory medicine, Emerging Infections and their causative   agents. vol 24,issue 3, September 2004
10. Ananthnarayan & Paniker, Textbook of Microbiology, 8th edition 2009 
11. Godkar Praful, Medical laboratory technology, 2nd edition. 2006
Second Year Third Semester

Course 3002

APPLIED MICROBIOBIOLOGY     
45 Lectures, 3 credits

Objectives:

· To study and understand the role played by microorganisms in food spoilage, preservation & production. 
· To evaluate the microbiological quality of milk, study preservation of milk, production of cheese.
· To understand the functioning of microbial industrial fermentations.
UNIT I: Food Microbiology






(15 Lectures)
· Microbial Spoilage of Foods: Sources of microorganisms in foods, Factors affecting microbial growth in foods, Classification of foods by ease of spoilage, Types of spoilage
· Microbiological Examination of foods.

· Principles and methods of food preservation

       A. Inhibition principle: Reduction of aw, pH, Use of Preservatives, Low   temperatures, smoking.

       B. Killing principle: Heat treatment (Canning, Pasteurisation, Sterilisation), Food Irradiation, Use of Gases.

· Food Borne Diseases:  Food Infections vs Food Intoxications 

· Microorganisms as food producers and as food amendments - Tabulation of fermented foods, Concept of probiotics and prebiotics.
UNIT II : Dairy Microbiology






(15 Lectures)
· Composition of milk, Microbial Flora of milk, Desirable and Undesirable changes in milk by microorganisms

· Processing and analysis of Milk, Grading of Milk, Platform test, Dye reduction test, DMC, SPC, LPC, Thermoduric count, Psychrophilic count, Pasteurization, HTLT, LTHT and Phosphatase test., Sterilisation of milk 

· Production of dairy products involving microorganisms: Varieties of cheeses, Yoghurt, Fermented milks, Butter 

· Quality Management Systems in Dairy Industry
UNIT III : Industrial Microbiology 





(15 Lectures)
· Overview of an industrial fermentation process (Upstream, Downstream processing ) Typical Flow chart of a representative process 

· Design of a classical submerged aerobic fermenter, Functions of different components of the fermenter, Tabulation of different designs of fermenters with uses.

· Meanings of Terms of fermentations :( Batch, Continuous, Fed Batch, Static ,Submerged, Aerobic, Anaerobic, Solid State, Protected) 

· Scale-up of a process, Scale–down of a process 

· Continuous process improvement 

· Important categories of industrial products using microorganisms (Primary and secondary metabolites, Biomass, Enzymes)
References: 
1. Prescott, Hurley, Klein, Microbiology,7 th edition International edition, McGraw Hill, 2013.
2. Kathleen Park Talaro and Arther Talaro, Foundation in Microbiology, Inetrnational Edition McGraw Hill, 2002. 
3. Michael Pelczar Jr, E. C. S. Chan, Noel R. Krieg Microbiology TMH 5 th Edition ,1998.
4. Conn P. Stumpf, G. Bruening & Doi, John, Outlines of Biochemistry, Wiley and Sons, NY, 2005.
5. Lehninger, Principles of Biochemistry.4 th edition, D.Nelson and M.Cox,W.H.Freeman and company New York, 2005.
6. Tortora, Funke and Case, Microbiology an Introduction, 6th edition, Published by Benjamin-Cummings Publishing Company,2003.
7. Michael T. Madigan and J. M. Martin, Brock, Biology of Microorganisms, 12 th edition, International edition, Pearson Prentice Hall, 2010. 

8.  Peter Russell, Essential Genetics, 5th edition, Addison Weseley  Longman Inc, New York,2002
9. C. V. Rao, Immunology - A textbook, Narosa Publishing House, Mumbai, 2005.
10. Richard A. Goldsby, Janis Kuby, “Immunology”, 6th and 7th Edition, W. H. Freeman & Co, 2006.
11. R. Y. Stanier, J. Ingrahm, M. Wheelis and P.R. Painter, General Microbiology. 5th Edition. Prentice Hall, New Jersey, 2007.
12  T. Palmer, Enzymes, Biochemistry, Biotechnology and Clinical Chemistry, East West Press Ltd.   New Delhi, 2004.
PRACTICAL 3003




(Based on Courses 3001 and 3002)           3 Credits
· Practical based on Course 3001

1. Isolation of genomic DNA and checking its purity by horizontal gel electrophoresis.

2. Qualitative test for Carbohydrates-Benedicts, Molisch

3. Qualitative test for Proteins-Biuret

4. Qualitative test for Amino acids –Ninhydrin

5. Colorimetric estimation of sugar DNSA method

6. Estimation of RNA by Ordinal method

7. Estimation of DNA by Diphenylamine method

8. Colorimetric estimation of protein – Biuret/Folic–Lowry method (Standard graph to be provided)

9. Viable count by spread plate technique and pour plate technique

10. Breed’s count

11. Hemocytometer to count yeast cells

12. Preparation of nephelometer standards 
13. Effect of temperature, pH and osmotic pressure on the growth of organisms
· Practical based on Course 3002
1. Assignment on production of industrial microbial-based product.

2. Selective isolation of food spoilage organisms on different media.

3. Efficacy of food preservatives-MIC of salt, sugar, benzoates

4. Estimation of TDP and TDT

5. Production of bacterial and fungal biomass

6. Preparation of yoghurt.

7. Grading of Milk, DMC, Dye reduction test, Phosphatase test, SPC, LPC,

8. Coliform, psychrophilic and thermophilic counts in milk and milk products

9. Visit to a food industry/dairy unit / fermentation industry.
Second Year Fourth Semester

Course 4001
       APPLIED MICROBIOLOGY      45 Lectures, 3 credits
Objectives 

· To study various parameters of enzymes and enzyme activity
· To understand spreading patterns of pathogens 
· To understand  body resistance against pathogens
UNIT I: Enzymes







(15 Lectures)
· Introduction to Enzymes, Definition, Nomenclature and Classification of Enzymes Structure of enzyme, Mechanism of enzyme action, Specificity of enzymes
· Factors regulating / affecting enzyme activity: pH, Temperature, Substrate concentration, Enzyme concentration and Inhibitors (Types of inhibitions – Competitive, Non-Competitive, Uncompetitive, Feedback and Allosteric inhibition) 

· Enzyme Kinetics: Michaelis Menten Equation and significance of Km and Vmax. 
· Enzyme inhibition and enzyme regulation.
UNIT II : Epidemiology 






(15 Lectures)                                                                  
· Introduction and scope of epidemiology

· Measuring frequency-The epidemiologist’s tools

· Dynamics of disease transmission: Reservoir, routes of transmission, incubation.

· Control of epidemics
UNIT III: Basic Immunology 





(15 Lectures)                                                 

· Innate immunity and adapted immunity
· Immune system 
a) Cells lymphoid cells, mononuclear cells, granulocytes, mast cells, dendritic cells 
b) Organs and tissues of the immune system Primary and secondary lymphoid organs

· Cells of immune system T-cells, B-cells, NK-cells 

· Cytokines 3 Properties and Functions 
· Cytokines secreted by Th1 andTh2 cells, Antigen presenting cells 3

· Antigen presentation and processing pathways, (Cytosolic and Endocytic pathway)
References: 
1. Michael J. Pelczar Jr., E.C.S. Chan ,Noel R. Krieg, Microbiology TMH 5th Edition,  1998
2. Cruikshank, Medical Microbiology, Vol-II, reprint. Publisher, Churchill Livingstone, 1975.

3. Michael T. Madigan & J. M. Martin, Brock, Biology of Microorganisms 11th Ed. International edition, Pearson Prentice Hall, 2006 

4. Prescott, Hurley, Klein-Microbiology,9th  edition, International edition, McGraw Hill, 2013.
5. Kathleen Park Talaro & Arthur Talaro - Foundations in Microbiology, 11th edition McGraw Hill. 2006
6.  Tortora, Funke and Case, Microbiology an Introduction, 10th Edition, Benjamin-Cummings Publishing Company, 2009.
7. M. Madigan, J. Martinko, J. Parkar, “Brock Biology of microorganisms”, 12th ed., Pearson Education International, 2009
8. Fairbanks and Anderson, “Genetics”, Wadsworth Publishing Company, 1st edition, 1999
9. Prescott, Harley and Klein, “Microbiology”, 6th edition McGraw Hill international edition. 2003
10. Tortora G. J. Microbiology: An Introduction, Benjamin Cumming Corp.1st edition, 2008.
11. J.C.H. Steele, Clinics in laboratory medicine, Emerging Infections and their causative     
agents. Vol. 24,issue 3, September 2004
12. Ananthnarayan & Paniker, Textbook of Microbiology, 8th edition 2009 
13. Godkar Praful, Medical laboratory technology, 2nd edition. 2006
Second Year Fourth Semester

Course 4002
     CLINICAL MICROBIOLOGY      45 Lectures, 3 credits
Objectives:  

· To know and to learn about the impact of microorganisms in air on human life.

· To study the methods to assess water quality for potability & waste water management. 

· To appreciate the dynamics of soil microbial populations.
UNIT I : Air Microbiology







(15 Lectures)
· Air composition, Distribution and sources of microorganisms in air (Indoor and outdoor)
· Dispersal of microorganisms in air ( Droplet, droplet nuclei)
· Air pollution
· Microbiological analysis of air – Air sampling methods, Qualitative and Quantitative methods
· Air Borne Diseases- Tabulation of bacterial, viral, fungal diseases
· Significance of microorganisms in air with respect to hospitals and laboratories Pharmaceutical industries, microbiological laboratories
· Methods for air sanitation (Include concept of HEPA Filters and others)
UNIT II : Water and Sewage Microbiology




(15 Lectures)
· Microorganisms in natural aquatic environments- Fresh water and   marine waters habitat
· Bacteriological examination for water potability - Significance of fecal indicator organisms, MPN, Membrane Filter technique, Presumptive, Confirmed, Completed Test, IMViC test

· Water purification processes 
· Composition of sewage, Measuring waste water quality 
· Domestic waste water treatment processes 
· Municipal sewage treatment process
UNIT III : Soil Microbiology






(15 Lectures) 
· Soil as a dynamic terrestrial environment for microorganisms 

· Soil, Plants and Nutrients 

· Microbial Diversity in Soils and their activities 

· Formation of different soils 

· Microbiological examination of soil 

· Major biogeochemical cycles (Carbon ,Nitrogen, Sulphur, Phosphorus)
· Role of PGPRs in soil fertility
References: 
1. Michael J. Pelczar Jr., E.C.S. Chan ,Noel R. Krieg, Microbiology TMH 5th Edition,  1998
2. Cruikshank, Medical Microbiology, Vol-II, reprint. Publisher, Churchill Livingstone, 1975.

3. Michael T. Madigan & J. M. Martin, Brock, Biology of Microorganisms 11th Ed. International edition, Pearson Prentice Hall, 2006. 

4. Prescott , Hurley, Klein-Microbiology,9th  edition, International edition, McGraw Hill, 2013.
5. Kathleen Park Talaro & Arthur Talaro - Foundations in Microbiology, 11th edition McGraw Hill. 2006.
6. Tortora, Funke and Case, Microbiology an Introduction, 10th Edition, Benjamin-Cummings Publishing Company, 2009.
7. M. Madigan, J. Martinko, J. Parkar, “Brock Biology of microorganisms”, 12th ed., Pearson Education International, 2009.
8. Fairbanks and Anderson, “Genetics”, Wadsworth Publishing Company, 1st edition, 1999.
9. Prescott, Harley and Klein, “Microbiology”, 6th edition McGraw Hill international edition. 2003.
10. Tortora G. J. Microbiology: An Introduction, Benjamin Cumming Corp.1st edition, 2008.
11. J.C.H. Steele, Clinics in laboratory medicine, Emerging Infections and their causative   agents. vol 24, issue 3, September 2004.
12. Ananthnarayan & Paniker, Textbook of Microbiology, 8th edition 2009 
13. Godkar Praful, Medical laboratory technology, 2nd edition. 2006
PRACTICAL 4003

(Based on Courses 4001 and 4002)                                      3 Credits
· Practical based on Course 4001
1. Purification of Enzyme-

2. Ammonium Sulfate precipitation and Dialysis

3. Measurement of enzyme activity before and after purification (DNSA Method)

4.  Effect of Variables on Enzyme activity (Invertase from yeast) - Temperature, pH, Substrate concentration, Enzyme concentration, Determination of Km of Invertase

5. (Lineweaver-Burke plot, Michaelis-Menten graph)

6. Assignments – Epidemiology – Tuberculosis, AIDS, Malaria, Campylobacter, Legionella infections, Listerias
7. 7. Phagocytosis (Demonstration)

8. Preparation of “H” and “O” antigens
· Practical based on Course 4002
1. Determination of air microflora and sedimentation rate.

2. Isolation of agar digestors from sea water.
3. Testing the potability of water : SPC, Determination of coliform count in water by MPN, 

Membrane filtration technique, Presumptive, confirmed and Completed tests, IMViC test.

4. Microbiology of raw sewage

5. Study of soil Microflora (Bacteria, Yeasts and Molds, Actinomycetes)
6. Winogradsky’s column-Study of sulphur cycle

7. Isolation of nitrogen fixers (PGPRs) from soil and root nodules
8. Visit to a sewage treatment plant (Concept of BOD/COD)
THEORY QUESTION PAPER PATTERN

      THIRD AND FOURTH SEMESTER

    (COURSES 3001, 3002, , 4001 AND 4002)

Time: 3 hrs





                  Max. Marks: 75

                                       N.B. All Questions are Compulsory

Q1.  Fill in the blanks / True or false / Define / Match the columns
       15 marks
                         

Q2. Answer any two of the following question.



        15marks

       (i to iv )               

Q3.  Describe any three of the following.




      
 15 marks


       (i to iv )

Q4. Write an account on any three of the following.



15 marks              

 (i to iv )

Q5. Answer any two of the following question. 



        
 15 marks             (i to iv )

PRACTICAL QUESTION PAPER PATTERN

THIRD AND FOURTH SEMESTER

(PRACTICAL COURSES 3003 AND 4003)

Time: 3hrs





                           Max. Marks: 75  

Q1.  Practical based on Unit I.    


       


20 marks

Q2.  Practical based on Unit II.    


       


20 marks

Q3.  Practical based on Unit II.    


       


20 marks

Q4.  Viva / Field Report






07 marks

Q5.  Journal  








08 marks





   ___________________

Third Year Fifth Semester

Paper 5001
        GENERAL MICROBIOLOGY 
45 Lectures, 3 credits

Objectives: 
· To know and to learn about the genetics of microorganisms.

· To describe various ways of gene transfer in microbes and to explain the mechanism of gene expression. 
· To recognize the processes of DNA replication, transcription and translation in procaryotic cells.
UNIT I : Classical Genetics   






(15 Lectures)
· Mendelian genetics- Mendel’s experimental design, Mendel’s principle of segregation, Mendel’s principle of independent assortment. 
· Branches of genetics Classical, molecular, Population  and Quantitative genetics    

· Model organisms characteristics, Examples of studies using prokaryotic and eukaryotic organisms                                                                                                 

· Applications of genetics in medicines, forensics, agriculture and industry                  

· Physical nature ,Detection and isolation of plasmids, Properties and types of plasmids                                                                                                    
· Insertion sequences, Transposons : Types, Properties, Mechanism of transposition & Integrons.                                                                   







UNIT II : Gene transfer in bacteria





(15 Lectures)
· Transformation Types of transformation Natural Streptococcus pneumonia, H. influenzae and B. subtilis Artificial transformation E. coli Gene mapping and problems based on transformation
· Conjugation Discovery of conjugation, properties of F plasmid, concept of F+,F- ,HFr ,F’, mechanism of conjugation, gene mapping (Wolman and Jacob experiment), sexduction and problems based on conjugation
· Transduction. Generalized transduction, specialized transduction use in gene mapping and problems based on generalized transduction.                                                                               

UNIT III : Process of Replication, transcription  & translation.

(15 Lectures)
· Replication of bacterial chromosome semi conservative and bidirectional nature (Theta mode)

· Prokaryotic DNA replication – Details of molecular mechanism Involved in Initiation, Elongation and Termination Use of origin, primer, leading, lagging strands, okazaki fragments. 

· Enzymes associated with chromosome replication, their role and significance (primase, helicase, topoisomerase, DNA polymerase, ligase, SSBP).
· Differences in DNA replication process in prokaryotic and eukaryotic cells.
· Central dogma of molecular biology, Synthesis of RNA in prokaryotic and eukaryotic cells, RNA polymerase, promoter, regulation of transcription ‘termination of transcription.

· The nature of the genetic code, Translation activation of amino acid, Initiation, elongation and termination of protein synthesis.
References
1. Prescott, Hurley, Klein, Microbiology,7 th edition International edition, McGraw Hill, 2013.
2. Kathleen Park Talaro and Arther Talaro, Foundation in Microbiology, Inetrnational Edition McGraw Hill, 2002. 
3. Michael Pelczar Jr., E. C. S. Chan ,Noel R. Krieg Microbiology TMH 5 th Edition ,1998
4. Conn P. Stumpf, G. Bruening and Doi, John, Outline of Biochemistry5/E , Wiley and Sons, New York, 2005

5. Lehninger, Principles of Biochemistry.4 th edition, D. Nelson and M. Cox, W.H., Freeman and company New York, 2005

6. Tortora, Funke and Case, Microbiology an Introduction, 6th edition , Published by Benjamin-Cummings Publishing Company,2003
7. Michael T. Madigan and J. M. Martin, Brock, Biology of Microorganisms, 12 th edition, International edition, Pearson Prentice Hall, 2010 

8.  Peter Russell, Essential Genetics, 5th edition, Addison Weseley  Longman Inc, New York, 2002
9. C. V. Rao, Immunology  - A textbook, Narosa Publishing House, Mumbai, 2005

10.  Richard A. Goldsby, Janis Kuby, “Immunology”, , 6th and 7th Edition, W. H. Freeman &  Co, 2006
11. R. Y. Stanier, J. Ingrahm, M. Wheelis and P.R. Painter,  General Microbiology. 5th Edition. Prentice Hall, New Jersey, 2007

12.  T. Palmer, Enzymes, Biochemistry, Biotechnology and Clinical Chemistry, East West Press Ltd.   New Delhi, 2004

Third Year Fifth Semester
Course  5002
MEDICAL MICROBIOLOGY   45 Lectures, 3 credits

Objectives: 
· To know and to learn about the diagnostic methods of diseases using microorganisms.

· To describe infections of respiratory tract, urinary tract, CNS and nonsocomial infections caused by microorganism. 

· To recognize and to explain the mechanisms of  humoral and cell mediated immunity.
UNIT I : Diagnostic Microbiology 




 (15 Lectures)
· Diagnostic cycle : use of good clinical laboratory practices with computerization

· Clinical samples: Types, Collection, Handling, Transport
· Identification of pathogens from specimens: Microscopy & Culture dependent methods

· Rapid Identification Methods: Bacteriophage typing & Immunological methods

· Molecular methods & analysis of metabolic products  

UNIT II : Respiratory Tract, Urinary Tract Infections, CNS (Central Nervous System Infections) & Nosocomial  Infections         



(15 Lectures)
· Note: All infections are to be covered with respect to all details with emphasis on Etiology, Transmission, Pathogenesis, Clinical Manifestations, Lab Diagnosis, Prophylaxis.

· Anatomy and function of respiratory tract and urinary tract

· Upper respiratory tract :  Streptococcal pharyngitis, Diphtheria, Common cold Mumps, Measles, Oral thrush

· Lower respiratory tract : Tuberculosis, Influenza,  Whooping cough, Pneumonia

· Pathogens and factors involved in urinary tract  infections      
· CNS Infections: Tetanus, Polio, Rabies, Bacterial Meningitis- Meningococcal, Pneumococcal  and Haemophilus

· Nosocomial Infections: Pathogens involved, Occurrence with examples, Modes of Transmission, Control measures, Biohazardous waste management in hospitals.

UNIT III: Fundamentals of Immunology



 
(15 Lectures)

· Complement system: Complement activation (classical pathway, Alternate pathway, Lectin pathway),  Biological consequences of complement activation.
·  T cell activation and differentiation.
·  B cell activation and differentiation.
· Humoral response: Induction of Humoral response, Primary and  secondary responses, Germinal centers and antigen induced B cell differentiation, Affinity maturation and somatic hyper mutation, Ig diversity, class switching, Generation of plasma cells and memory cells, synthesis, assembly and secretion of  immunoglobulins. 

·  Cell mediated response: Generation and target destruction by Cytotoxic T cells, Killing mechanism of NK cells,  Antibody dependent cell cytotoxicity (ADCC), Experimental assessment of CM cytotoxicity.
References
1. Talaro, Foundations in Microbiology, 7th Edition, Mcgraw-Hill International Edition, 2009
2.  Fahim Khan, The Elements of Immunology, Pearson Education, 2009.
3. Immunology Essential and Fundamental, Third Edition, Pathak and Palan. Capitol Publishers, 2011
4.  Joanne M. Willey, Linda M. Sherwood, Christopher J. Woolverton,  Prescott’s Microbiology, 9th Edition; Mc Graw Hill, 2013
5. Madigan Martinko, Dunlap Clark, Brock Biology of Microorganisms, 13th Edition, Pearson International Edition, 2010
6. Tortora, Funke and Case, Microbiology an Introduction, 10th Edition, Benjamin-Cummings Publishing Company, 2009.
7. Riott I.M., Essentials of immunology, ELBS. Blackwell Scientific Publishers,  London 12th edition,1998
8. Kuby J., Immunology, W.H. Freeman and co. New york, 2nd edition, 1994

9. Claus D. Elgert, Immunology – Understanding of immune Systerm by Wiley- Liss New York, 1996

10. William Paul, Fundamentals of Immunology, 5th edition, 2003
11. Immunology – Essential and Fundamental, Sulabha Pathak and Urmi   Palan. 3rd edition, 2011

12. Kuby, Immunology- 6th edition W. H. Freeman and company- New York.2007
13. Fahim Halim Khan, The Elements of immunology- - Pearson Education, 1st Edition 2009
14. Ian R. Tizard-Thomson Immunology an introduction- 4th edition-, 8th  edition, 2008
15. Travers. GS., Immunobiology –the immune system in health and disease 6th ed, 2005
Third Year Fifth Semester
Course 5003        MICROBIAL  BIOCHEMISTRY

45 Lectures, 3 credits

Objectives:
· To understand the function of cell as chemical basis of life.

· To describe the structure and functions of carbohydrates, proteins and lipids. 

· To explain and to study the.
UNIT I : Chemical Basis of Life and Thermodynamics


(15 Lectures)
1. Cellular foundations: Structure and function of Cells, Cytoplasm is highly dynamic,  Chemical foundations, Compounds of carbon and functional groups, macromolecules as major constituents of cells, Three dimensional structures: Configuration and conformation, Dynamic steady state of living cell, never at equilibrium with the surroundings, Transformation of energy and matter from the surroundings.

2.   Types of bonds and their importance: Electrovalence, covalent bond, ester, phosphodiester, thioester, peptide, glycosidic bonds. Water structure and interaction with solute
3.  Scope of Thermodynamics - Concept of Free energy, Enthalpy, Delta G, Standard Free Energy change of reaction, Entropy, First and Second Law of Thermodynamics, Open and Closed system, Structure and Properties of ATP, Standard free energy, Change of hydrolysis of ATP, and other high energy compounds, Energy yielding mechanisms (Fermentations, Respiration and Photosynthesis), Biological Oxidation-reduction reactions.
UNIT II : Study of Biomolecules






(15 Lectures)

· Carbohydrates: Structure, Classification of Mono-, Di- and Polysaccharides, Reducing & Non-reducing Sugars, Constitution of Glucose & Fructose, Osazone formation, Pyranose & Furanose forms, Determination of ring size, Inter-conversion of mono-saccharides. 

· Lipids: Structure, Classification & Structure of Simple & Compound lipids, Properties of Lipid aggregates (elementary idea), Biological membrane, Membrane protein – structural aspects, Lipoproteins (elementary idea).

· Amino acids , Peptides and Proteins : Structural aspects, Classification & Physical and

chemical properties, Classification of Amino acids and proteins, Structure of Primary, Secondary, Tertiary & Quaternary proteins (elementary idea), α- & β-chains of proteins (elementary idea), Complementary interactions between proteins and ligands, Three dimensional structure of proteins.
UNIT III : Expression and Regulation of Genetic information

(15 Lectures)
· Expression of genetic information: from Transcription to Translation – The Relationship between genes and protein, The transcriptions : The basic process, Transcription and RNA Processing in Eukaryotic Cells, Encoding genetic information, Decoding the codons : the role of transfer RNAs. 

· Regulation of mRNA stability – capping, polyadenylation, pre-mRNA splicing, formation of commitment complex, creation of catalytic sites, trans-esterification reactions, mRNA surveillance. 
· Regulation of Enzymes – Regulation of enzyme action, Feed back inhibition.
References: 
1. Victor W. Rodwell, Harpers Illustrated Biochemistry, 30th Edition, 2015.
2. Harper H.A., Los Altos, Harper’s Review of Biochemistry, 29th edition, Lange Medical Publication, 2012.
3. Harper’s Biochemistry by Robert K. Murray, Daryl K. Granner, Peter A. Mayes and Victor W. Rodwell, 24th edition, Prentice-Hall International, 2012.
4. E.E. Conn, P.K. Stumpf , Outlines of Biochemistry by Conn & Stump, 5th edition, 2001.
5. Lehninger A.L., Nelson D.L. and Cox, Principles of Biochemistry, 4th Edition, 2004. 

6. H.P Rang and M.M.Dale, 2n d edition, CBS Publishers and Distributors, Delhi, 7th edition, 2012.
7. Praful Godkar, Clinical Biochemistry Principles and Practice, 1st edition, 1994.
8. U. Satyanarayana and U. Chakrapani, Biochemistry, Third edition, Books and Allied (P) Ltd., 2014.
9. S. C. Rastogi, Biochemistry, Tata McGraw-Hill Education, 3rd edition, 2003.
10. Plummer, A Textbook of Practical Biochemistry, 3rd edition, 1998.
PRACTICAL 5005
(Based on Courses 5001 and 5002)                                      3 Credits
· Practical based on Course 5001
1. Problems on Mendelian genetics

2. Extraction of DNA from onion and E. coli (plasmid DNA, Mini prep).
3. Experiments on Mitosis and Meiosis.
4. Isolation and detection of plasmid DNA.

5. Preparation of competent cells and transformation.
6. Genetics problems based on transformation, transduction and conjugation.
· Practical based on Course 5002
1. Use of Selective and Differential Solid Media: Mac Conkeys agar,  XLD agar, SIBA, Salt Mannitol agar, CLED agar. 

2. Use of Biochemical Media/Tests for Identification of Pathogens: Carbohydrate fermentation, Indole test, Methyl Red test, Vogues Proskauer test,  Citrate Utilization, Lysine Decarboxylase, Gelatin Liquefaction, Nitrate Reduction, Phenylalanine deaminase test, Urease test, TSI agar, Oxidase test, Catalase test, Coagulase test. 

3. Rapid Identification of a Pathogen using a Kit: eg.  The API 20 E system, Enterotube Multi test system (Demonstration)

4. Diagnostic Cycle of any one infection of the above system (viz., in upper respiratory tract: Pharyngitis)

5. Case study and problem solving for identification of the pathogen with reference to each of the infections
PRACTICAL 5006
(Practical based on Course 5003 and course 5004)                    


3 Credits
· Practical based on 5003

1. Estimation of protein by Folin Lowry method

2. Determination of Iodine number of a fat  

3. Estimation of RNA by Orcinol method  

4. Estimation of DNA by diphenyl amine method  

5. Verification of Beer’s Law by UV Spectrophotometer.   

6. Estimation of Blood Sugar  

7.Testing of Liver Function Test (Bilirubin, SGOT, SGPT, Alkaline Phosphatase, Albumin, Globulin, 
Total Protein)  

10. Testing of Renal Function Test (Urea, Uric acid, Creatine, Creatinine)
Third Year Sixth Semester

Paper 6001
        GENERAL MICROBIOLOGY          

45 Lectures, 3 credits

Objectives:
· To describe processes of DNA mutation, mutagenesis and DNA repair mechanisms.

· To explain Recombinant DNA technology and its applications.
· To discuss viruses with respect to the structure, cultivation, classification and diseases caused by viruses.
UNIT I : DNA mutation and repair 





(15 Lectures)
· Mutation: Terminology genotype, phenotype ,locus, allele ,concept of point mutation, frame shift mutation, macro lesion ,induced mutation, base pair substitution, transition, transversion, missense, nonsense, silent, conditionally lethal mutation

· Mutagenesis: Concept of mutagen, hot spots, mutator gene
· Principle and mechanism of base analogue, nitrous acid, hydroxyl amine, intercalating agent, alkylating agent, UV and ionizing radiation and transposons and IS 

· Selection and detection of mutants Replica plate technique, penicillin enrichment technique, Ames test

· DNA repair Mismatch repair, Light repair, repair of alkylation damage, Base excision repair, nucleotide excision repair, SOS repair

UNIT II : Genetic engineering  and regulation of gene expression
(15 Lectures)

· Recombinant DNA technology, Types of vectors: Plasmid, cosmid, phages, shuttle vector, 
· Amplification of recombinant DNA using PCR technology, Cutting and joining DNA molecules Restriction endonuclease, DNA ligase, Screening and selection methods for identification and isolation of recombinant cells, Applications of recombinant DNA technology.
· Regulation of gene expression                                                                                      

· Operon model Criteria for negative positive types and inducible, repressible types, Lac operon, tryptophan operon and catabolite repression

UNIT III : Virology








(15 Lectures)
· Viral architecture- Capsid, viral genome and envelope, Structure of TMV, T4, Influenza virus, HIV. 

· Viral classification, The viral replication cycle- attachment, penetration, uncoating, types of viral genome and their replication, assembly, maturation and release. Life cycle of T4 phage, TMV, Influenza Virus and HIV in detail

· Cultivation of viruses- cell culture techniques, embryonated egg, laboratory animals

1. Cultivation of viruses  Laboratory animals, embryonated egg, cell culture techniques 

2. Purification of viruses   Methods used with their principles

3. Visualization and enumeration of virus particles   

· Measurement of infectious units - i. Plaque assay, Pock assay ii. Fluorescent focus assay iii. Infectious center assay iv. Transformation assay v. Endpoint dilution assay, Measurement of virus particles and their components 

· Electron microscopy ii. Atomic force microscopy iii. Haemagglutination  iv. Measurement of viral enzyme activity 

· Fate of the cells following virus infection

References: 
1. Peter J. Russell, “Genetics-A molecular approach”, 2nd ed. 2006

2. R. H. Tamarin, “Principles of genetics”, Tata McGraw Hill, 2004
3. Benjamin Pierce, Genetics: A Conceptual Approach, 3rd Edition by W. H. Freeman 2008
4. R. F. Weaver,  Gene X – Lewin Molecular Biology, 5th edition, McGraw-Hill, 2012.
5. D. Peter Snustad & Michael J. Simmons, Principles of Genetics, 3rd edition, Wiley, 2002
6. Nancy Trun and Janine Trempy, Fundamental Bacterial Genetics, Chapters 8,10 and 11, Blackwell Science, 2004 
7. William S. Klug & Michael R. Cummings, Concept of Genetics, eleventh edition, 2014

8. J.D. Watson, Recombinant DNA, 2nd edition, W. H. Freeman, 1993
9. J.D. Watson, Tania Baker and Stephen Bell, Molecular biology of the gene, 7th edition, 2007
Third  Year Sixth Semester

            Paper 6002
                    MEDICAL MICROBIOLOGY









                                                                    45 Lectures, 3 credits

Objectives:
· To describe infections of gastro intestinal tract, sexually transmitted infections and chemotherapy of infections.

· To discuss various aspects of immune system related to health.

· To study infections of skin & re-emerging diseases caused by microorganisms.

UNIT I : Infections of GI tract , sexually transmitted infections and chemotherapy of 

     infections




   


(15 Lectures)
Note: All infections are to be covered with respect to all details with emphasis on Etiology, Transmission, Pathogenesis, Clinical Manifestations, Lab Diagnosis, Prophylaxis.

· Gastro – Intestinal Infections -The anatomy and function of the GI tract, Infectious diseases caused by Salmonella, Shigella, Vibrio, Food Poisoning: Botulism, Infectious diseases caused by E. coli, Helicobacter pylori, Campylobacter , Hepatitis A, E.  histolytica.

· Sexually Transmitted Infections (STI) - The anatomy and function of the genitourinary   system, HIV infection, Syphilis, Gonorrhea, Hepatitis B 

· Chemotherapy of infections - Basics, History & development of chemotherapy, General properties of antimicrobial agents, Attributes of an ideal antimicrobial agent, Drug Resistance; Origin, Mechanisms & Transmission, Selection & Testing : Kirby Bauer method, Principal Groups of Antibacterial Agents & Mechanism of action (Tabulation & Mechanism of action)-

    a) Cell wall synthesis inhibitors

    b) Inhibitors of protein synthesis

    c) Inhibitors of Nucleic Acid synthesis

    d) Cell membrane functioning disruptors 

    e) Antimetabolites

UNIT II : Immune System in Health & Disease 



(15 Lectures)
· Antigen-Antibody Reactions - Precipitation, agglutination, passive agglutination,  Radio immunoassay (RIA), Enzyme immunoassays (EIA), Western blot technique

· Vaccines - Active and passive immunization, types of vaccines - Killed and attenuated vaccines,  Purified macromolecules as vaccines, recombinant vector, vaccines, DNA vaccines, anti-idiotype vaccines, Use of adjuvants in vaccines, Routes of vaccine administration, Vaccination schedule

· Immunohematology - Human blood group systems, ABO group, Rhesus system and list of other blood group systems, Haemolytic disease of new born, Coombs test, Blood Transfusion, Major and Minor Cross matching

UNIT III : Infections with Skin as the Portal of Entry & Re-Emerging Diseases









(15 Lectures)
· The anatomy and function of the skin.  

a) Pyogenic Staphylococcal, Streptococcal infections
b) Leprosy, Malaria 

c) Candidiasis, Dermatophytosis, Pseudomonas  infections, Leptospirosis, Dengue 

d) Emerging and Reemerging diseases, Factors responsible, Control measures.
Examples: H1N1, Avian Influenza, Chikungunya,

References:
1. Tortora G. J. Microbiology: An Introduction, Benjamin Cumming Corp.1st edition, 2008
2. Samuel Baron, Medical Microbiology, 4th edition, 1996 

3. J.C.H. Steele, Clinics in laboratory medicine, Emerging Infections and their causative agents. vol 24,issue 3, September 2004
4. Ananthnarayan & Paniker, Textbook of Microbiology, 8th edition 2009
5. Godkar  Praful, Medical laboratory technology, 2nd edition. 2006
6. William Paul, Fundamentals of Immunology, 5th edition, 2003
7. Immunology – Essential and Fundamental, Sulabha Pathak and Urmi   Palan. 3rd edition, 2011
8. Kuby, Immunology- 6th edition W. H. Freeman and company- New York 2007
9. Fahim Halim Khan, The Elements of immunology- - Pearson Education, 1st Edition 2009
10. Ian R. Tizard-Thomson Immunology an introduction- 4th edition-, 8th  edition, 2008
11. Travers. GS., Immunobiology –the immune system in health and disease 6th ed, 2005
12. Brun. W. V. Shimkots I.J, Prokaryotic Development, ASM. Press, 2000
13. Albert, Johnson, Lewis, Raff, Roberts & Walter, Molecular Biology of The Cell, 4th edition, 2002
14. Lodish , Birk, and Zipursky. Freeman, Molecular Cell Biology, 4th edition, New York, 2000
Third  Year Sixth Semester

Paper 6003
              INDUSTRIAL MICROBIOLOGY                      45 Lectures, 3 credits

Objectives:

· To describe the downstream processing with respect to product recovery, quality control and fermentation economics.

· To discuss various aspects of plant and animal tissue culture techniques.

· To study Enzyme Technology and Commercial Products from Recombinant Microorganisms and to know about intellectual property rights. 
UNIT I: Downstream Processing, Quality Assurance & Bioinstrumentation (15 Lectures)

· Fermentation Product Recovery - Criteria for choice of recovery process, Biomass separation from fermentation media (Precipitation, Filtration, filter aids, plate frame and rotary vacuum filters and Centrifugation - Cell aggregation and flocculation), Cell Disruption for intracellular products, Solvent extraction and recovery, Chromatography—Ion exchange, Membrane processes, Drying,  Crystallization, Whole broth processing

· Industrial Effluent Treatment

· Fermentation Economics - Isolation, strain improvement, market  potential, equipment, media, air sterilization, temperature control, aeration and agitation, recovery, water recycling, effluent  treatment

· Quality Assurance - Definitions---GMP, QA, QC, QC of raw materials, in-process items, finished products, packaging, materials, labels, Sterility assurance and testing, Microbiological Assays

· Bioinstrumentation – Principles, working and applications of  Spectroscopic techniques  (U.V., Visible, I. R) and  Radioisotopes and autoradiography
UNIT II: Tissue Culture Techniques 

· Animal Cell Cultivation and applications - Animal Cell Lines, Methods of cultivation and establishment of cell lines, Large scale cultivation procedures 

· Plant Tissue Culture - Methods of cultivation of organ culture, callus culture and cell        suspension culture, Application in Agriculture (Disease resistant plants, virus free plants)       Horticulture (Micropropagation),  Industry (secondary metabolites production),Transgenic plant (Insect resistant plants)

· Synthesis of Nanomaterials by Biological methods - Applications in biotechnology and medical field

UNIT III : Biotechnological Products & Regulatory Practices 

· Enzyme Technology - Enzyme Immobilization methods, Applications in therapeutic uses, Analytical uses and Industrial uses

· Commercial Products from Recombinant Microorganisms -  Indigo, Bioflavours, Melanin, Biopolymer, Polyhydroxyalkanoate, Rubber, Recombinant proteins of high value
· Intellectual Property Rights - Introduction to IPR – What is intellectual property? Genesis of IPR (WIPO, GATT,TRIPs), Types of intellectual property (i. Patents, ii. Copyright , iii. Trademark, iv. Trade secret, v. Plant varieties protection act)


· Patents – Patent system terminologies, Categories of patents, Preparation of patent, Criteria for patenting, Patent specification – standard format,  Typical patenting procedure, Rights of a patentee,  Uses of patent system
References:

1. Casida L. E., "Industrial Microbiology” Reprint, New Age International (P) Ltd, Publishers, New Delhi, 2009
2. Glick B.R. & Pasternak J. J., "Molecular Biotechnology, Principles and Applications of Recombinant DNA", 3rd Edition, ASM Press, Washington, USA, 2003,
3. Lubert Stryer, Biochemistry, 5th edition, WH Freeman, 2002
4. G R Chatwal, Biochemistry, 5th edition, Himalaya Publishing House, 2012
5. Reginald H Garret, Biochemistry, 4th edition, 2010 

6. Donald Voet, Judith G. Voet, Biochemistry, 4th edition, Wiley, 2010
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8. R. F. Weaver,  Gene X – Lewin Molecular Biology, 5th edition, McGraw-Hill. (2012)

9. D. Peter Snustad & Michael J. Simmons, Principles of Genetics, 3rd edition, Wiley, (2002) 

10. Nancy Trun and Janine Trempy, Fundamental Bacterial Genetics, Chapters 8,10 and 11, Blackwell Science, 2004 
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Third Year Sixth Semester
Course 6004                MICROBIAL BIOCHEMISTRY

45 Lectures, 3 credits

Objectives:
· To understand the mechanisms of digestion, absorption, metabolism and excretion of biomolecules.

· To enlist the pathways of metabolism of carbohydrates, lipids and proteins. 
· To describe the pathways of metabolism of amino acids and nucleotides.
UNIT I : Carbohydrate metabolism





(15 Lectures)
· Carbohydrates - (Anomaric carbon, Mutarotation, Simple Chemical reactions of Glucose, Reducing & Non-reducing Sucrose, Maltose & Lactose, Elementary idea of structure of Starch & Cellulose); 
· Carbohydrate Metabolism – Aerobic & Anaerobic glycolysis, sequence of reactions in glycolysis, regulation in glycolysis, citric acid cycle, glycogenesis, glycogenolysis (sequence of reactions & regulation), Pentose-phosphate pathway (sequence of reactions & regulation), extraction of energy from food sources, Energy transactions of metabolic pathways.
Unit II : Study of Metabolism of  Lipids and Carbohydrates 

(15 Lectures)
· Common Mechanisms in Biological Chemistry – Absorption, Metabolism (Anabolism & Catabolism), Nutrition, Photosynthesis, Respiration, Excretion.
· Biomolecules –Proteins (Denaturation of proteins, Enzyme Kinetics), Nucleic acids (Mechanisms of Replication, Transcription & Protein synthesis, Genetic code); Hormones (classification, structural features & functions in bio-systems); Vitamins (classification, functions of vitamins in bio-systems).

· Lipid Metabolism – Structures and roles of Fatty acids & Glycerols, beta oxidation of saturated fatty acids, oxidation of unsaturated fatty acids, oxidation of odd chain fatty acids, energy yield, ketone bodies.

Unit III : Study of Metabolism of  Amino acids and Nucleotides 

(15 Lectures)
· Amino acid Metabolism – Amino acid breakdown (amino acid deamination, Urea cycle, metabolic breakdown of individual amino acids – glucogenic & ketogenic amino acids), amino acids as biosynthetic precursors (haem biosynthesis & degradation, biosynthesis of epinephrine, dopamine, seretonin, GABA, histamin, glutathione); biosynthesis of essential & non-essential amino acids.

· Nucleotide Metabolism – biosynthesis of purine & pyrimidine (de novo & salvage pathway), degradation of purine & pyrimidine. 
References: 
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PRACTICAL 6005

(Practical based on Course 6001 and course 6002)                          3 Credits
· Practical based on 6001
1. UV survival curve – determination of exposure time leading to 90% reduction

2. Isolation of mutants using UV mutagenesis

3. Replica plate technique for selection & characterization of mutants – auxotroph & antibiotic resistant

4. Restriction analysis.

5. PCR (Demo)

6. Western Blot.(Demo)

7. Animal cell culture (demo)

8. Estimation of β-galactosidase activity in induced and non-induced cells of E. coli

9.  To study catabolite regression by diauxic growth curve.
10.  Visits - A.  Research centre     B. Application of Recombinant DNA in Industrial Production
11.  Enrichment of coliphages, phage assay (pilot & proper).
· Practical based on 6002
1. Diagnostic Cycle of any one infection of GI Tract

2. Case study and problem solving for identification of the pathogen and antibiotic sensitivity with reference to each of the infections 

3. Blood Grouping, Direct & Reverse Typing 

4. Determination of Isoagglutinin titre 

5. Coombs test – direct method 

6. Compatibility test – cross matching.

7. Preparation of Typhoid vaccine and sterility checking 
8. Antigen – Antibody Reactions: Agglutination – Widal (Demonstration); RPR Qualitative and Quantitative (Demonstration); Immuno diffusion - Ouchterlony; SRID 

9. Pregnancy test – ELISA (Demonstration) 

10. Rheumatoid arthritis test (Demonstration)
PRACTICAL 6006
(Practical based on Course 6003 and course 6004)                    


3 Credits
· Practical based on 6003

1. Bioassay of Penicillin and Vitamin B12.
 
2. Sterility testing of injectable (D/W ampoules)


3. Estimation of BOD /COD from distillery effluent. 



4. Immobilization of enzyme---preparation of alginate-enzyme/culture beads 

5. Qualitative and quantitative activity estimation of enzyme / culture beads , viable count of bead 

    culture. 

6. Plant tissue culture (Demonstration)



7. Visits - A. Antibiotic production plant or Pharmaceutical Industry or Research lab

· Practical based on 6004

1. Determination of K m and Vmax of amylase.

2. Effect of Temperature on enzyme activity

3. Effect of pH on enzyme activity

4. Effect of various ions on enzyme activity
5. TLC separation of Amino acids /sugars
6. Separation of Amino acids / sugars by Paper chromatography
42

