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[ SEMESTER:

1.1 HC Fundamentals o’ Microbiology

1.2 HC Biochemistry and Microbial Enzymology
1.3 HC Bacteriology

1.4 SC Virology and Mycology

1.5 Practical Based on paper 1.

1.6 Practical Based on paper |.2

1.7 Practical Based on paper 1.3

1.8 Practical Based on paper 1.4

1] SEMESTER:
3 1 HC Microbial Physiology and Metabolism

29 HO Microbial Genetics and Molecular Biology

2.3 SC Lnvironmental Microbiology
2.4 OF Microbes in Human Wellire
2.5 Practical Based on paper
2.6 Practical Based on paper
2.7 Practical Based on paper 2.
2.8 Practical Based on paper 2
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1 SEMESTER:

3.1 HC Recombinant DNA Technology

HC fmmunology and Immunotechnology
3.3 SC Food and Dairy Microbiology
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3.8 Practical Based on paper .

5
3
e

JJ S I
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1.1 11C Fermentation Technology and
Bioprocess ngineering

49 HC Medical Microbiology and Diagnostics

4.3 HC Project - Dissertation

4.4 SC Agricultural Microbiology

4.5 Practical Based on paper 4.1

4.6 Practical Based on paper 4.2
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4.8 Practical Based on paper .4
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Paper-3.1 HC: Recombinant DNA Technology

Methods of studying DNA - Density gradient sedimentation, zonal centrifugation,
isopyenic separation, electropharetic separalion. agarose. polyacrylamide, pulse field
electrophoreses. southern blotling. northern blotting. labeling « radioactive and non-
radivactive labeling,

DNA sequencing - direct sequencing. indirect sequencing. Maxam and Gilbert method.
Sangers method, RNA sequencing.

Nucleic acid hybridization - Design and construction of probes. nick translation.
hybridization. liquid hybridization, solid hybridization. determination of stringency
conditions. Applications of nucleic acid hybridization.

Enzymes used in recombinant DNA technology. Restriction endonucleases ~ Type. L 11
& 111, Nucleotide kinas. reverse transcriptase, T4 DNA ligase. klenopolymerase and
others. restriction mapping. RFLP and RAPD

Plasmid vectors - Use of natural plasmids as vectors, artificial plasmid vectors, pSC
101, pBR 322, pUC 18. Ti and Ri plagmid vectors.

Racteriophape vectors  lnsertion vectors. replacement veetors. cosmid veetors.
phagemid vectors. shuttle vectors and M13 based vectors. BACs. YACs and HAC
[Hosts for recombinant DNA technology: Prokaryotes Bacteriophages. £ coli,

B. subtilis, Strepronnices, Eukaryotic - Yeasts and Fungi

Construction of recombinant DNA. selection ol DNA fragments for cloning. chemical
svnthesis, gene synthesizers. ligation with RES. homopolymer tailing. blunt end
ligation. linkers. monitoring restriction and hgation.

Genome libraries — construction and screening of genome libraries, chromosome
walking, cDNA libraries,

nsertion of recombinant DNA — Host selection, transformation, transfection.
electroporation. lipufection, Screening of recombinant, Applications of TDNA
technology

PCR - principles. types and applications. primer design and applications.

DNA micro array — principle. types. construction and applications. in vitro approach for

studding DNA- Protein interactions.

Reference Books:

| Brown TA. Ed. Homes BD & Richwood D. 1998 Molecular Biology LABFAX,

Academice Press.

Gerard Karp, 1999; Cell and Molecular Biology, John Wiley & Sons Inc.. New York.

Miller G et al. 1996: An introduction o Genetic analysis. Freeman & Co., New York.

Watson JD et al. 1992 Recombinant DNA. Scientific American Books.

Desmond ST & Nicoll. 1994; An introduction 10 Genetic [ngineering. Cambridge Uni.

Press.

6. Nicholl DST. 1994, An intraduction to Genetic Bngineering, Cambridge U niv, Press.

7. Trapp BE & Freifelder D, 2007 Molecular Biology — Genes 1o proteins, Jones & Bartlet
Publ. Inc. Learning.

8. David P Clark. 2005; Molecular Biology. Academic Press

9. Harvey F Lodish, 2008: Molecular Cell Biology. W.H, Freeman

10. Cornell Mechardt, 2007: Molecular Biology & Genomics. Academic press
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Paper-3.3 SC: Food and Dairy Microbiology
Introduction: Origin, Concepl. Scope and historical developments

Food as substrate or microorganisms: [ydrogen ion concentration (pH). Moisture
requirement. Water activity. Osidation-Reduction potential. Nutrient content. [nhibitory
substances and Biological structure.

Food contamination: Contamination of [oods from green plants. animals, sewage, soil.
water, air and handling.

Food spoilage: General principles ol food spoilage. Causes ol [vod spoilage. Factors
alfecting  kind and  number ol microorganism.  Chemical — changes caused by

microorganisis. Spoilage of Meal and Meal products. Fgg and Lgg products. Fish and

Marine products. Cereal and Cereal products. Fruits and Vegelables.

Food Preservation: General principles. Physical methods of food preservation (High
temperature, Low temperature and Drying), Chemical methods of food preservation
(Food additives) and Biological methods of food preservation.

Faod borne diseases and their control: Food Infection and Intoxication. Detection of

food borne pathogens and their toxins by various methods.

Fermented (oods (Bread, Sauerkraut and temphe), Probiotics and Prebiotics. Concept
and importance of Nutraceuticals and Nutraceutical products.

Millk: Definition. Composition. Nutritive vilue and Properties. Microbiology of milk.
Festing of milk quality

Contamination, spoilage and preservation of milk and milk products.

Fermented milk products: Production. Quality control and Significance of Cheese,
Yogurt, Shrikhand and Acidophilus milk.

Pood sanitation and food safety: Coneept. lnportance and Salety laws, GMIP and LP.
Quality control and Tood standards: Burcau af [ndian Standard (BIS). PFAA. PO,

MPO. €SO, Agmark Standards. International standards - HACCP. 150 9QUOG Seres.
Food testing laboratories.

Reference Books:

Oy LA s b —

oo

9

Doyte MP. Loory RB & Mhomas JM: Food Microbiology. ASM Pres. Washington DC.

Jay JM. Modern: Food Microhiology . Chapman & Hall. New York.

Joshi VK & Pandey Ashok: Biotechnology of Food Fermentation. Asia tech Publ, Dethi. India.
Frazier WC & Westhof DC: Food Microhiology . ¥ Ed.. Tata MeGraw Fhll

Doyle PM et al: Food Microbiology — Fundamentals & Trontiers. 2% Lid., ASM Press.
Danwart GJ: Basic Food Microbiology. CBS Publ. Delhi.

Pitt J & Hocking. (1985): Fungr & Food spoilage. Academic Press.

Sandeep Sareeen: Food Preservation. Sarops & Soni, New Delhi.

Ananthakrishnan CP. ELal. (1994): Dairy Microbiology. Sreelakshmi Publ. Chennai.

10. Rabinson RK. (1990) Dairy Microbiology. Llsevier Applied Seience. |.ondun.
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daper-3.4 O Microbes and Environment

Concept of environment:  Atmosphere. lithosphere. hydrogphere  and biosphere:
Ecological niche - ecosystems. organization ol ecosystems, food and cnergy triangles,
position ol microorganisms in the ecological niche.

Origin and evolution of microorganisms: Qrigin and carlv evolution of microorganisms.
relationship with the early stages of life on the earth. microbes as models for
understanding how evolution works and the origin of all life on carth.

Biodiversity of microorganisms: Richness and expanding microbial world. distribution
of microorganisms in various environments. wols used for studying in situ and ex sin
microbial diversity. culturable and non-culturable bacteria.

Cosmopolitan nature ol microorganisms: Exobiology — does life exists elsewhere in the
aniverse? X- liles, news stories of 1996 evidence for microbial lile on Mars, debate,
exploration for extraterrestrial life based on microbial lile.

Microbial Ecology: Use of microorganisms as clues to study complex ecosystems:
Natural resources renewable and non-renewable, microorganisms as renewable
resources: Microbial community within a human being - humans are microbes’ invention
to move around.

Microbial  interactions:  Mutualism, synergism,  commensalisin. competition.
amensalism, parasitisny. predation. Vicrobe-Plant interaction: Symbiotic and non-
symbiotic interactions.

Biodegradation and bioremediation: Principles and degradation of common pesticides,
organic (hydrocarbon. oil spills). industrial wastes. biomagnifications and bio-
augmentation.

Microbial mining: Microbial leaching of metallic ores, microbial recovery of precious
elements - Copper. lron and Gaold,

Biofuel and Bioenergy: Crisis of dwindling fuel resources, microbial ethanol and bio-
diesel production: commercial production [rom lignocellulosic waste and algal biomass.
Methane and hvdrogen production using microbial culture,

Composting and  soil fertility: Yard composting. municipal composting, role of
microorganisms in solid waste management.

Water pollution: Microorganisms. as indicators of water pollution - waste water
reatment methods. role of microorganisms.

Green house gases. Green house elfecl. Climate change. Global warming, role of
microorganisms in El Nino eflect. role ol microorganisims in Global warming and Gaia

Reference Books:
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Steinhaus, 1963, Insect Pathology, Vol I & 1L Academic Press. New York.

Burges H 1. 1970-1980. Micrabial Control of Pests and Plant Iiscases.

Plant pathology, By George Agrios: Academic Press, New York

Microbial Ecology:  Fundamentals and  Applications by Rinald  Atlas and  Richard
Benjamin/Cummings Science Publis. 2725 Sand Hill Road, Menlo Park. California 94025,
Plant pathology. By George Agrios: Academic Press. New York.

Criston J. Hurst. Manual of Environmental Microbiology. ASM Publ. New York.

Felicher. M. & Grey TRG. 1987, Ecology ol Microbial Conumunities. Cambridge Univ. Press.
Rose R.D. Air Pollution & Industry. Reinhold Co.. New York.

Metcalf and Eddy. 1991, Waste Water Fngineering, MeGraw Hill Int. Publ.

10. APHA., 1994, Standard Methods. 17" e American Public Health Association
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