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Bhavnagar Univeristy

M.Sc(Microbiology)

SEMESTER – III
In froce From-2008
For each unit           →
12 hr teaching
Marks Total = 100
 Each Unit=20 Marks

Paper- 9: Environmental Microbiology.
   UNIT 1:
Concepts and Dynamics of Ecosystem: Environment: Basic concepts, global environmental problems, components, food chain and energy flow. Types and complexity of ecosystem, Biogeochemical cycles. Microbial leaching of metal ores. Environmental pollution. Eutrophication and its control. Siderophores.

UNIT 2:   Waste Treatment: Types and characteristics of waste, waste water characterization. Principles and aims of biological waste treatment. Waste treatment processes. Anaerobic waste water treatment
UNIT 3:
Biodegradation: Principles and mechanisms of biodegradation. Factors influencing biodegradation. Biodegradation of hydrocarbons, lignin, dyes, pesticides, recalcitrant compounds. Biopulping and bioleaching, PHB biosynthesis and its degradation. Biosurfactants and their applications.
UNIT 4:
Bioremediation: Principles of bioremediation, biosorption and bioaccumulation, bioconversions, co-metabolism. In situ and ex situ techniques of  bioremediation. Use of GMO in bioremediation.
UNIT 5:
Extreme Environments: Temperature, pH, high solute concentration, low nutrients, barometric pressure, oxygen as an extreme environment. Microorganisms and their molecular adaptations to extreme environments. Biotechnological applications of extremophiles.

[image: image2.emf]               Reference Books  for Environmental Microbiology       1.   Alexander, M. (1971). Microbial ecology. John Wiley & Sons, Inc, New  york.     2.   Alexander, M. (1977). Introduction to  soil microbiology. John Wiley and   Sons, Inc, New york.     3.   Ec Eldowney, S. Hardman , D. J. and Waite, S. (1993).   Pollution: Ecology  and biotreatment. Longman Scientific Technical.     4.   Baker, K. H. and Herson, D. S. (1994). Bioremediation. McGrew Hill Inc.,  New york.     5.   K. C. Marshall (1985). Ad vances in Microbial ecology Vol. - 8. Plenum  Press.     6.   Burns R. G. and Slater H. (1982). Experimental Microbial ecology.  Blackwell Scientific Publications, Oxford, London.     7.   Vanghan, D. and Malcolm, R. E. C. (1985). Soil organic matter and  biological activity. Martinus Nighoff W. Junk Publishers.     8.   Brock, T. D ., Madigan, M. T. Biology of Microorganisms. Prentice Hall  Int. Inc.     9.   R. M. Maier, I.  L. Pepper and  G. P. Gerba. Environmental Microbiology.   


SEMESTER - III

For each unit           →
12 hr teaching
Marks Total = 100
 Each Unit=20 Marks

Paper- 10: 
Microbial Genetics

UNIT 1:
Mutation: Gene as a unit of mutation and recombination, types,             mechanisms, molecular nature of mutations, effects, mutagens, genetic analysis, uses.

UNIT2:
Genetic exchange in bacteria: Transformation, transduction,  conjugation, lysogeny. Recombination: molecular basis of recombination.

UNIT3:
Regulation of gene:
Process and control of transcription and translation. Operon concept: lac, ara, trp, his operons. Genetic basis of cancer:        Oncogenes, control of cell proliferation , DNA and RNA tumor viruses. 
UNIT4:
Transposable elements: Insertion sequences, transposons and  retrotransposons. Plasmids: Properties, Types, detection, transfer, replication, compatibility, control of copy number etc.

UNIT 5:
Recombinant DNA Technology: Recombinant DNA, types of vectors, insertion of DNA in a vector, detection methods for recombinant molecule expression in host cell. Gene libraries. Transgenic microbes. Production of proteins from cloned genes. Applications of recombinant DNA technology. 


[image: image3.emf]               Reference Books for Microbial Genetics       1.   Short course in bacterial genetics. J. H. Miller. (1992). CSH Laboratory.     2.   Microbial genetics. Maloy et. Al. (1994). Jones and Bartlett Publishers.     3.   Molecular genetics of bacteria: J. W. Dale. (1994).  John Wiley and Sons.     4.   Modern Microbial genetics. Streips and Yasbin (1991). Niley Ltd.     5.   Microbial genetics. D. Freifelder. (2002). Jones and Bartlett Publishers,  Inc.     6.   Genes III. (2004). Benjamin Lewin.      


SEMESTER - III

For each unit           →
12 hr teaching
Marks Total = 100
 Each Unit=20 Marks

Paper- 11: Microbial Taxonomy

UNIT 1:
Classification of Microorganisms: Introduction- Haeckel’s 3 kingdom concept, four kingdom classification by Margulis and Copeland. Whittaker’s 5 kingdom concept, 3 domain concept by Carl Woesse. Differences between the 3 domains.

Classification and salient features of bacteria according to Bergey’s manual of systematic bacteriology 2nd ed (2002). 

UNIT 2:
Taxonomic ranks, molecular taxonomy, biochemistry and serology in bacterial classification. Numerical taxonomy, phylogeny, molecular chronometer, evolutionary  distances.

UNIT 3: 
Bacterial diversity: Mycoplasmas, Rickettsias, Chlamydias, anoxygenic and oxygenic photosynthetic microbes. Unculturable and culturable bacterial diversity, conventional and molecular methods of studying bacterial diversity, diversity indices, polyphasic approach for analysis of microbial diversity, metagenomic DNA. Multicellular organization of selected microbes.
UNIT 4:
Mycology: General features of fungi. Classification, structure and reproduction of fungi, parasexual cycle. Characteristics of genera important in industry, biodegradation and diseases of animals and humans.  

UNIT 5: 
Virology: Classification and ultra-structure of viruses, viral genome types and virus related agents (viroids, prions, satellite viruses etc.). Description of some bacterial, plant and animal viruses.


[image: image4.emf]           Refere nce Books for Microbial Taxonomy     1.   Brock,  T. D., M adigan M. T. Biology of microorganisms. Prentice Hall Int.  Inc.     2.   The Prokaryotes. (1991). A. Balows, A. G. Thuper, M. Dworkin,  W. Harder,  K. Schleifer. Springer Verlag.     3.   Brige, E. A. (1992). M odern Microbiology. W. M. C. Brown, Publishers,  Oxford, England.     4.   Stainer R. Y., Ingraham J. L., Wheelis  M. J., Painter P. R. (1999). General  Microbiology. MacMillan Educational Ltd. London.     5.   Bergey’s manual of syatematic bacteriology.     6.   Colwd, D. (1999). M icrobial Diversity, Academic Press.     7.   Dube, H. C. Introduction to fungi. Vikas Publishers.     8.   Fundamentals of Mycology. J. H. Burnett. Edward, Arnold crane Russak  Publisher.     9.   Dimmock, N. J., Primrose S. B. (1994). Introduction to modern virology IV  edition, B lackwell Scientific Publications, Oxford.     10.   Topley and Wilson’s (1995). Text Book on Principles of Bacteriology,  Virology and Immunology. Edward Arnold, London.                                                                                                                                        

 
Course 12:  Practicals
Practical examination in semester will be of two days. each day of 5 hours exam time based on papers 9-11 in Third semester 
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Bhavnagar Univeristy

M.Sc(Microbiology)

SEMESTER - IV

For each unit           →
12 hr teaching
Marks Total = 100
 Each Unit=20 Marks

Paper- 13:     Microbial Physiology and Biochemistry
UNIT 1:
Growth of bacteria: Growth curve, growth kinetics, measurement of growth, synchronomous and asynchronomous growth, batch and continuous culture of bacteria. 

                       Cell division cycle: Cell division cycle in yeasts, cdks and cyclins as regulators. Cell division cycle in filamentous fungi. 

                        Bacterial sporulation and its genetics, dormancy. Biomembranes and transport mechanisms, chemotaxis.

UNIT 2: 
Bioenergetics: Entropy, enthalpy, laws of thermodynamics, free energy change, standard free energy change, equilibrium constant. Relationship between free energy change, equilibrium constant and spontaneity of a reaction. 

                        Microbial Photosynthesis: Oxygenic and anoxygenic photosynthesis, Calvin’s cycle, C3-C4 pathway, reductive TCA cycle, Hydroxypropionate pathway.

                        Microbial oxidation of sulphur, iron, hydrogen and nitrogen.

UNIT 3:
Respiratory metabolism: Aerobic and anaerobic, fermentation of carbohydrates and proteins. Electron transport system in bacteria and eukaryotes, rotational mechanism of ATP synthesis, Glyoxylate pathway. Cell signaling and signal transduction.

UNIT 4: 
Control of metabolic reactions: Principles of regulatory mechanisms, allosteric enzymes, control of enzyme activity and enzyme synthesis. DNA binding domains of regulatory proteins. Operon concept – lac operon, ara operon. Transcription attenuation (trp operon). Binding efficiency of RNA polymerase, antitermination, sigma factors. RNAi (RNA interference).
                        Global regulation: Two-component signal transduction system, stringent response, ntr and pho system in response to N and P starvation. ArcAB and fnr system, bioluminescence and its control.

UNIT 5: 
Secondary metabolites and secondary metabolism: Antibiotics, multiple drug resistance, biochemical mechanisms of drug resistance, plasmids and transposons in resistance. Bacteriocins. Microbial toxins.   


[image: image6.emf]          Refere nce Books for Microbial Physiology and Biochemistry     1.   Principles of Biochemistry , Lehninger. (2000). 3 rd  edition. Nelson and Cox  (worth) publisher.     2.   Biochemistry, Stryer. (2001). 5 th  edition W. H. Freeman.     3.   Caldwell, D. R. 1995. Microbial Phy siology and Metabolism Brown  Publishers.     4.   Moat and Foster, J. W. (1999). Microbial physiology. Wiley.     5.   Brun, Y. V. and Shimkets, L. J. (2000). Prokaryotic development. ASM press.     6.   Stainer, R. Y.,  Ingraham, J. L., Wheelis,  M. L., Painter, P. R. (1986). Gene ral  Microbiology, MacMillan Education Ltd. London.           


SEMESTER - IV

For each unit           →
12 hr teaching
Marks Total = 100
 Each Unit=20 Marks

Paper- 14: 
Industrial Microbiology

UNIT 1:
Microorganisms in fermentation Industries: Isolation: sources and sampling strategies, methods for isolation, enrichment methods. Screening and selection: types, screening artifacts. Genetic improvement of strains: production variants by mutation, gene manipulation, cloning, over production of native protein. Yeast strain improvement for ethanol production. Maintenance: perseveration methods. 

UNIT 2: 
Bioreactors: Concept, design, types, factors affecting selection of a bioreactor. Immobilization of cells and enzymes: Physical and chemical methods, applications of various immobilized cells and enzymes. Sterilization by various approaches, Aeration and agitation.

UNIT 3: 
Upstream and Down stream processing: Product recovery (down stream processing): separation, disintegration, enrichment by various methods. Purification: crystallization, chromatography methods. Drying. Process control: measuring and set up of various physical, chemical and biological parameters. 

                        Antifoam agents: Sterilization, types, devices for the addition of antifoam agents, antifoam detection device. Scale up of microbial processes.

UNIT 4:
Fermentation technology: fermentative production of solvent (ethyl alcohol), organic acid (citric acid), amino acids (glutamic acid), exopolysaccharides (xanthan, dextran), antibiotics (penicillin, streptomycin), enzymes (amylase, protease) and vitamins (cobamide) by microorganisms. Biochmeical mechanisms, fermentatitve processes, recovery, bioprocess economics.

UNIT 5: 
Transformation and microbial biomass production: Steroid transformation: introduction, various applications, biotransformation of steroids and sterols, biotransformation pathway, biotransformation technology.  SCP: selection of microorganisms, substrates and processes, optimization of conditions, recovery.  Edible mushrooms.


[image: image7.emf]           Reference Books for  Industrial Microbiology     1.   Industrial microbiology. G.Reed (editor ) , CBS Publishers, (AVI Publishing  Company).     2.   Biology of industrial microorganisms. A. L. Demain.     3.   Genetics and biotechnology of industrial microorganisms. C. L.  Hershnergev,  S. W. Queeners, Q. Hegeman. American Society of Microbiology.     4.   Stanbory P. F. A., Whitakar Hall. (1995). Principles of Fermentation  Technology. Pergaman, Mc Neul and Harvey.     5.   Fermentation  –  A Practical approach, IRL.     6.   Materials and methods in  fermentation. G. L. Solomons. (1969). AP.     7.   Microbial technology Vol. I and II. Pappler H. J. Jovanovich Publishers.     8.   Industrial microbiology. Casida L. E. John Wiley and  Sons.     9.   Progress in Industrial Microbiology Vol. 9. D. J. D. Hockenhull. Cambdrige  Uni versity Press.  


SEMESTER - IV

For each unit           →
12 hr teaching
Marks Total = 100
 Each Unit=20 Marks

Paper- 15: Marine Microbiology

UNIT 1:
Marine environment: History of oceanography; oceans of the world, continental drift; sea as a biological environment, main divisions and zones of marine environment.

                        Physical factors: Temperature, light, pressure, sound velocity, sedimentation, dynamics factors, waves, tides, currents, their effects on marine flora, fauna and microorganisms.

UNIT 2:
Chemistry of sea water: Chemical composition, chlorinity, salinity, pH, dissolved gases, minerals, nutrients and organic matter.


Pollution: Effects of major pollutants, (sewage, agricultural discharges, industrial wastes, dredging, oils, and radioactive elements) on marine biota, bioremediation.

UNIT 3:
Marine bacterial Diversity:  Types and characteristics of marine bacteria with emphasis on structural and behavioral adaptations to marine environment. Factors influencing cultivation and enumeration of marine microbes. Unculturable marine bacterial diversity.

UNIT 4:
Marine extremophiles and their biotechnological applications, Marine fungi and viruses, The microbial loop. Bioactive compounds from marine microbes  

UNIT 5:
Microbial indicators of marine pollution, biodegradation, biodeterioration, biofouling, biocorrosion, biofilms.


[image: image8.emf]           Reference Books for M arine Microbiology     1.   Marine Microbiology  –  Austin     2.   Munn, C. B. (2004). Marine Microbiology: Ecology and Application. Garland  Science.     3.   Biodegradation and Bioremediation. Martin Alexander.     4.   Microbiology -  Ronald Atlas     5.   Marine Mi crobiology:  Ecology and Applications, Taylor and Francis.  Scientific Publishers Brothers.  


   Course 16: Practicals

Practical examination in semester will be of two days. each day of 5 hours exam time based on papers 13-15 in Fourth semester 

