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Microbiology I Semester (15 Weeks) (CBCS)

I
.:,li,lrltlf

', ,'" flIItv

I

u

MB IOI
MB IO2
MB 103

MB 104

MB 15I

MB 152

MB 199

Subject/Paper Title

THEORY
General Microbiology /
Virology /
Research Methodolory &Techniques r -)
Biochemistry /

PRACTICALS
General Microbiology &
Virology

Research Methodology &Techniques
& Biochemistry

Seminar

Instruction Exam Max Marks Credits

tlrs/Wk Internal Semester

4
4
4
4

804
804
804
804

20
20
20
20

100

100

Total 34 80 520 24

M.Sc. (Previous) Microbiology II Semester (15 Weeks) (CBCS)

Paper Sub.Code

No.
Subject/Paper Title Instruction Exam Max Marks Credits

I{rs/Wk Internal Semester

20804
20804
20804
20804

4
4
4
4

T

I
m
IV

100

100

MB 201
MB 202
MB 203
MB 204

THEORY
Microbial Physiology & Metabolism /
Food Microbiology and Toxicology /
Immunology '
PharmaceuticalMicrobiologY €

PRACTICALS
Microbial Physiology & Metabolism
& Food Microbiology and Toxicolory
Immunology
& Pharmaceutical Microbiolory
Seminar

MB 25I

MB 252

MB 299
Total 34 24520

Note: The students of M.Sc. Microbiology have to undergo the educational tour to

the microbiological based industries/institutes for practical awareness in application

of Microbiology at the end of II/IV Semester
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;M,!i' p,lolo[v III semester (15 weeks) (CBCS)
1..-,1 -:..,.,. ....... =.,r." rrJ* rqirl ---:-----_----

b,eodO Subject/Paper Title Instruction Exam Max Marks Credits

tlrs/Wk Internal Semester

,',Molecular Biology and Microbial Genetics -

Industrial Microbiology *
Environmental & Agriculture Microbiology ''
Medical Bacteriology'"

PRACTICALS
Molecular Biology and Microbial Genetics

& Industrial Microbiology
Environmental & Agriculture Microbiology
& Medical Bacteriology
Seminar

804
804
804
804

20
20
20
20

4
4
4
4

1008

8MB 352

MB 399

100 4

25 I

Total 34 80 545 25

M.Sc. @inal) Microbiology IV Semester (15 Weeks) (CBCS)

Paper
No.

Sub.Code SubjecUPaper Title Instruction Exam Max Marks Credits

I{rs/Wk Internal Semester

804
804
804
804

20
20
20

20

4
4
4

4

I
I
m
IV

100 4

100 4

MB 4OI

NIB 402
MB 403

MB 404

MB 451

MB 452

MB 499

THEORY
Cell and Molecular Biotechnolory ''
MicrobialBiotechnology'
Medical Virology and Parasitology '
CB Paper

PRACTICALS
Cell and Molecular BiotechnologY
& Microbial Biotechnology
Medical Virology and Parasitology
& Applied Microbiology
Seminar

ru

25

Total 34 80 545

Choice Based Courses in Department of Microbiology, UCS, OU
IV Sem CBll\[B }4ll Microbial Proteomics;

2 Microbial Ecology and Plant microbe interactions
i--

804
804

20
20

4
4

Note: The students of M.Sc. Microbiology have to undergo the educational tour to

the microbiological based industries/institutes for practical awareness in application

of Microbiology at the end of II/IV Semester
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M.Sc. (Previous) I Semester (CBCS)
Paper I MB 101 General Microbiolory (Theory) (CBCS)

(4 Units x 15 Hrs = 60 Hrs teaching)

i 'Unit I
, History of Microbiology. Microscopy. Structure of microbial cells:
' Spontaneous generation and germ theory of disease, Contributions of Antony van

Legl-wenhoek, Louis Pasteur, Robert Koch, Edward Jenner, Winogradsky, Beijerinck,

Aiexander Fleming, Waksman. Developments in modern biology.
Principles and working of bright field microscope, fluorescent microscope, Phase contrast

microscope, electron microscope. Application and importance of above microscopes.
l- Measurement of microscopic objects. Prokaryotic cell, Eukaryotic cell, Organization and

function of cellular organelles.
Cell wall of bacteria, cell membranes, flagella, pili, capsule structure, chemical structure

of peptidoglycan, protoplasts, spheroplasts, microsomes and ribosomal RNAs, Nuclear

materiaVnucleus.

Unit ll
Methods of sterilization: Physical methods - Dry heat, moist heat, radiation methods,

filtration methods, chemical methods and their application. Concept of containment

facility, sterilization at industrial level.
Microbial cultures: Concept of pure culture, Methods of pure culture isolation,

Enrichment culturing techniques, single cell isolation and pure culture development.

Preservation and Maintenance of Microbial Cultures: Repeated subculturing,
preservation at low temperature, sterile soil preservation, mineral oil preservation, deep

freezing and liquid nitrogen preservation, freeze-drying (lyophilization). Advantages and

disadvantages of each method.

Unit III
Identification methods and classification of bacteria: -
Microscopic identification characteristics, staining methods - simple staining, differential

staining, structural staining and special staining methods.

Ecological identification methods, Nutritional (cultural) identification characters,

chemical identification characters, biochemical identification methods, immunological
characteristics, pathogenic properties identification, genetic characteristics identification.
Principles of bacterial taxonomy and classification: - Numerical taxonomy, Bergy's
manual and its importance, general properties of bacterial groups.

Rickettsiae-General characters and their importance; Mycoplasma - general characters;

Chlamydiae - TRIC agents and LGV

Unit IV
Algae, Fungi and their characters:
Distribution of algae, thallus organization, products of algae and their importance.

Repro duction, B iochemical c lassification o f algae.

Vegetative body of fungi, reproduction, fruiting bodies and dispersal of fungal

propagules. Nutritional groups and habitat relationships of fungi. Economic importance

of fungi. Classification of fungi.
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I Semestor,Paper I MB 151 General Microbiology (Practicals) (CBCS)

I instructions, Microbiology laboratory and its discipline
ling of rnictroscopes, Calibration and measurement of microscopic objects
ing techhiques for bacteria - simple, differential and special stainings

Preparati of media and reagents/stains
Sterilfu atitrn pro cedures/metho ds
Isolation and cultivation of pure cultures
Iffilfttification methods of bacteria
Isolation and culturing of fungi (yeasts and molds) and algae
Observation of specimen and permanent slides

Recommended books

Microbiology by Pelczar M.J., Ried, RD and Chan, ECS.
Microbiology by Gerard J. Tortora, Berdell Ra. Funke and Christine L. Case. Publ:
Pearson Education Inc.
Text book of Microbiology by M. Burrows
General Microbiology by Stainier, Deudroffand Adelberg
Review of medical microbiology by Jawitz, melnick and Adelberg
Bacterial and Mycotic infections of man. Ed. Dubos and Hirst Lipincott
Principles of Microbiology and Immunology by Davis, Dulbecco , Eison, Ginsberg and
Wood.
Structure and Reproduction of Algae, Vol. I & II by Fritsch, F.E.
Introduction to Algae by Morris, I.
Products and Properties of Algae by Zizac.
Fresh water algae of the United States by Smith, GM.
Introductory Mycology, by Alexopolus, C.J.
Dispersal in Fungi by Ingold, CT
Microbial Physiology by Moat,
Laboratory Experiments in Microbiology by Gopal Reddy et al
Microbes in Action by Seoley HW and Van-Demark, PJ
Brock's Biology of microorganisms by Madigan, MT et al



M,Sc. (Previous) I Semester Microbiolory (CBCS)
Paper II MB 102 Virolory (Theory) (CBCS)

(4 units x 15 hrs = 60 hrs teaching)

ilqitlrit I ,,,., '

i'Historyof..virology (latest Scientific investigations), Viral taxonomy (ICTV
classifieatiiOrl). Virus structure and morphology. Subviral particles-Prions, virusoids,
satgtrli&*i.viruses. General idea about cyanophages, actinophages and mycophages.
C ion of plant and animal viruses. Purification and maintenance of viruses.

Qtl titation of viruses (viral assays)

Unit II
Structure, Genome organization and Replication strategies of Bacteriophages:
One step growth curve. Lytic ds linear DNA viruses (T4,T7); Lysogenic ds linear DNA
virus (Lambda); ss Circular DNA virus (O X 174); Male specific filamentous phage
(M13)
Structure and Replication strategies of Plant Viruses: TMV , CaMV

Unit -III
Recombination in phages, multiplicity reactivation and phenotypic mixing
General account of Tumor virus (RNA and DNA).
Viral Interference and Interferons. Nature and source of interferons, Classification of
interferons. Induction of interferon. Antiviral agents (chemical and biological) and their
mode of actions

Unit -IV
Structute and Replication strategies of animal Adeno, Influenza, Retro viruses (HIV) and
Hepatitis B.
Viruses as cloning vectors:
Vectors used for cloning and sequencing: )" phage, M 13, retro viruses.
CaMV 35S promoter and its application in genetically modified crops.
Baculovirus System for insect cell lines.
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Paper I MB 151 Virology (Practicals) (CBCS)

lation of phage from soiVsewage.

:'Cultivation and preservation of phages

Quantitation ofphages
Plaque neutralization
Growth phages of phage and burst size

Isolation ofplaque type and host range mutants

Phage induction
Lyso geny-Transduction
Cultivation of animal viruses in egg allantoic, amniotic and CAM
Demonstratio n of cytopatho lo gical changes (slides/pictures)

Symptomatic observations of plant viral infections

Recommended Books
General Virology by Luria and Darnel
Virology and Immunology by Jokli
Text book of Virology by Rhodes and Van Royen
Plant Virology by Smith
Genetics of bacteria and their viruses by W. Hayes

Molecular Biology of the gene by Watson, Roberts, Staitz and Weiner
A laboratory guide in virology by Chjarles H. Lunningham
Basic lab procedures in diagnostic virology by Marty Cristensen
Review of medical microbiology by Jawitz et al

Medical laboratory manual for tropical countries Vol I & II by Monica Cheesbrough

Text Book of Microbiology by Ananthanarayauanand Jayaram Paniker

Viral and Ricketsial infections of Man by Horsfa'll and Jam

Text book of Virology by Rhodes and Van Royan
Virological Procedures by Mitchal hasking
Virologoy by Wilson and Topley
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M,Sc. (Previous) Microbiology I Semester (CBCS)
Paper III MB 103 Research Methodolory & Techniques (Theory) (CBCS)

(4 units x 15 hrs = 60 hrs teaching)

Unit I
Optical methods:, colourimetry and spectrophotometry, fluorimetry, optical rotation
Circular dich,roism, NM& ESR spectroscopy, x-ray diffraction, types of mass

spectronretry.
Etedr0phoretic techniques and application, counter current distribution.

Unit II
$epmation methods: Chromatographic techniques - HPLC, FPLC paper, thin layer, ion
exchange, gel filtration and affinity chromatography.
DiffirsiorU dialysis, cell disruption methods, centrifugation techniques, cell free extracts
and their use in metabolic studies.
Radio isotopes - detection and measurement of radioactivity - scintillation counters,
autoradiography, stable isotopes and their use. Safety precautions. General method of
study of intermediary metabolism in microbes. Uses of mutants in study of metabolism.

Unit III
Population, samples and sampling procedures, variables, variations and frequency
distributions, measures of central tendency and dispersion, element of probability,
gausian or normal distributioq binomial distribution, poisson distribution, 't'
distribution, 'F' distribution and Chi-square distribution, correlation and linear
regression.
Normal curve test, 't' test, 'F' test, ANOVA, analysis of covariance, Chi-square test, and
confidence intervals. Experimental designs using statistical tools.

Unit IV
Introduction to Computers
Introduction to disk operating systems (DOS): Sample commands, DIR-CD-RD-DEL-
COPY-MOVE-REN-TYPE-EDIT (Editor) CE-DATE and TIME.
Introduction to Windows: Word Processing: Electronic Spread Sheet
Data collection, Data representation, Manuscript preparation, Research ethics, QA, QC,
GLP, GMP, Patents & IPR
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r Paper II MB 152 Research Methodolory and Techniques (Practicals)
(cBCS)

documents using word processor
of spread sheet to biological applications

Biochemistry calculations and statistics
Absorption maxima of proteins, NA, Aromatic aa and riboflavin.
Differential centrifugation
Pap;r chromatography: sugars
Dialypis
D.eruonstration of Gel filtration technique
Demonstration of electrophoresis
P.mtial purification of enzymes (B-amylase, urease and catalase, alkaline phosphatase)

Effect of substrate concentration, pH, time and temperature on enzyme activity
Calculation of Km for partially purified enzyme
Study for inhibition of enzyme activity

Reeommended books
Biochemistry by Lehninger
Outlines of Biochemistry by Cohn and Stumph
Biological Chemistry by Mullar and Cards
Biochemistry by White, Handler and Smith
Methods in Enzymology series
The Cell - Bratch amd Mirsky series
Laboratory experiments in Microbiology by Gopal Reddy et al
Biochemistry lab manual by Jayaraman
Introduction to the theory of statistics by Alexander, M Mood and Franklin
Fundamentals of Biometry by L.N.Balam
Statistical methods by Snedecor and Cochran
Introduction to computer and its application by Chae C.Chien
Basic Programming language by Bajaraman
Biostatistics - A manual of statistical methods for use in Health, Nutrition and
Anthropology by K. Vishveshwar Rao



M.Sc. (Previous) Microbiolory I Semester (CBCS)

Paper W MB 104 Biochemistry (Theory) (CBCS)
(4 units x 15 hrs = 60 hrs teaching)

nit I
pH and its biological relevance
Determination of pH, preparation of buffers

Concept ofentropy, frie-energy, free energy changes, high energy compounds.

Equilibrium.onrt*tr, Redox potentials, Biological redox syster'ns Biological oxidation,

Biolo$ical redox carriers, biological membranes, electron transport, oxidative

pho sphorylation and mechanism.

Unit II
Lipids classification: Bacterial lipids, prostaglandins, structure, function, Major steroids

of bio logical importance.
Carbohy-drates: bhssificatiorq basic chemical structure, monosaccharides, aldoses, and

ketoses, cyclic structure of monosaccharides, steroisomerism, anomers and epimers.

Sugar derivatives, deoxy sugars, amino sugars, and sugar acids.

Nricleic.acids: Structure and properties of purines, pyrimidines, nucleosides and

nucleotides. Metabolism of purines and pyrimidines - Biosynthesis and degradation

Unit III
Proteins and amino acids: Properties of amino acids, structure, confirmation and

properties of proteins, metabolism of amino acids, biosynthesis and degradation - an

overview.
Enzymes nomenclature, classification methods for determination of enzyme activity.

Isolation and purification of enzymes. Enzyme kinetics: Effect of pH, substrate

concentration, temperature and inhibitors.

Unit IV
Control of enzymes. Mechanism of enzyme action - Action of Hydrolases, Pencillin

acylases, Oxidases and reductases. Coenzyme catalysis(pyridoxal phosphate and TPP).

Isoenzymes. Competitive and non-competitive inhibition. Methods for increased

microbial enzy*ei production and activity. Control of enzymes. Regulation of enzyme

activity: allosteric enzymes and feed back mechanisms. Metabolic compartmentalization

in relation to eruyme, enzymes and secondary metabolites



r Paper II MB 152 Biochemistry @racticals) (CBCS)

y and good lab practices
ration ofbuffers and adjustment of pH

ve tests for carbohydrates and analysis of unknowns

Quattative tests for amino acids and analysis of unknowns

Quantitative estimation of inorganic and organic phosphate

Tests for lipids (qualitative)

Quaptitative estimation of glucose and fructose

d.t..n i"ution of saponification value and iodine nurnber of fats

Recommended Books

Biochemistry bY Lehninger
Outlines of Biochemistry by Cohn and Stumph

Biochemistry ofNucleic acids by Davidson

Biological Chemistry by Mullar and Cards

Biochemistry by White, Handler and Smith

Methods in EnzYmologY series

The Cell - Bratch amd MirskY series

Biochemistry lab manual by Jayaraman
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M.Sc. (Previous) Microbiolory II Semester (CBCS)
Paper I MB 201 Microbiat Physiolory and Metabolism (Theory) (cBCs)

(4 units x 15 hrs = 60 hrs teaching)

Unit I
Microbial nutrition - Elemental nutrient requirements of microbes, nutritional groups of
bacteria. The autotrophy - Photoautotrophy and bacterial photosynthesis
Che-moautotrophy and autotrophic metabolism.
Coricgpt of heterotrophy - Photoheterotrophy and chemoheterotrophy. Heterotrophic
metabolism in bacteria.

Unit fI
Microbiological media and cultivation of microorganisms - Autotrophic media, defined
synthetic mineral media, heterotrophic media. The concept of prototrophs and
auxotrophs, prototrophic (minimal) media (defined media), complex media (undefined
media), Basal medium, enriched media, enrichment media, selective media, biochemical
media differential media, maintenance media, transport media. Media for cultivation of
furgt, and algae Cultivation methods of bacteria, slant culturing, stab culturing, agar plate
culturing, rolled tube/bottle culturing, tube cultures, flask culturing.
Aerobic culturing methods, anaerobic culturing methods
Environmental requirements of growth.

Unit I[
Microbial growth: The concept of growth and definition, formation of protoplasm,
building of macromolecules from elemental nutrients, supramolecules, orgrr.ll., of cell
and cellular components. cell cycle in microbes and generation time.
Growth phases of bacteria -Lagphase, exponential (logarithmic) phase, stationary (ideo)
phase, decline and survival of microbial cells. Importance of each growth phase.
Synchronous cultures methods of synchronous culturing, Continuous culturing
methods, factors effecting growth. Methods of growth measurement. Cell - cell
signaling, cross kingdom talk. Quorum sensing: compounds Acyl Homoserine lactones.

Unit tV
Nature and properties of spores: Bacterial
sporulation, biochemistry and genetics of
phenomenon. Germination of spores
Respiration (Aerobic and anaerobic) and fermentation. Glycolysis (EMp, HMp and
ED) pathways. TCA Cycle and its integration.
Biological membranes structure and function Electron transport, oxidative
phosphorylation and their mechanism

endospore structure, phenomenon of
sporulation. Induction of sporulation



u,Semester Paper I MB 251 Microbial Physiolory and Metabolism (practicals)
(cBCS)

n of microbiological media. Autotrophic media, minimal media, basic media,
."emiched media, enrichment media, differential media.
Isolation and cultivation of autotrophic microbes
Culturing methods of microbes - slant and stab cultures, tube culture, flask cultures,
shake flask cultures
Anaerobic culturing methods - anaerobic jar and its use, pyrogallol method,
thioglycollate media culturing, anaerobic glove box and its application

tlicrobial growth experiments - Viable count of growing cultures and generation time''(etermination

Determination of microbial growth by turbidometric methods
Study of bacterial growth curve
Factures effecting the microbial growth
Methods studying microbial respiration

Recommended Boolis

Text book of Microbiology by M. Burrows; General Microbiology by Stainier, Deudroff and
Adelberg;
Review of medical microbiology by Jawitz,melnick and Adelberg; Bacterial and Mycotic
infections of man. Ed. Dubos and Hirst Lipincott; Principles of Microbiology and Immunology
by Davis, Dulbecco , Eisorl Ginsberg and wood.; Text book of Microbiology by
Ananthanarayanan; Microbiology by pelczar M.J., Ried, RD and charu ECS.
Microbial Physiology by Moat, ; Brock's Biology of microorganisms by Madigan, MT et al
Biochemistry of bacterial growth by Mandelstum, Mc Quillon and Dawes; Bacterial Metabolism
by Dwellely
Photosynthesis by Dewlin and Barker; Laboratory Experiments in Microbiology by Gopal
Reddy et al
Microbes in Action by Seoley HW and Van-Demark, pJ
Biochemistry by Lehninger
Outlines of Biochemistry by Cohn and Stumph
Biochemistry ofNucleic acids by Davidson
Biological Chemistry by Mullar and Cards
Biochemistry by White, Handler and Smith
Methods in Enzymology series
The Cell - Bratch amd Mirsky series
Laboratory experiments in Microbiology by Gopal Reddy et al
Biochemistry lab manual by Jayaraman



M.Sc. (Previous) Microbiolory II Semester (CBCS)

PaperII MB 202 Food Microbiolory and Toxicology (Theory) (cBCs)
(4 units x 15 hrs = 60 hrs teaching)

n to fermented foods, Microbial products of milk.
Microbiology of cheese, butter, yogurt, Microbiology of bread, sauerkraut, idly

Bacteriological examination of fresh and canned foods

Spqilage of foods and factors governing the spoilage

Food,ipreservation methods.

Unit II
Dahy Microbiology - Types of microorganisms in milk, significance of microorganisms

in milk, microbiological examination of milk, control of microbial flora of milk

Microbes and animal interactions - Rumen Microbiology
Termite microbial communities, Silage.

Unit III
Probiotics, Prebiotics and their significance in human beings and animals, Genetically

Modifred Probiotics, Prebiotics and the Infant Microbiota.
Microbial Food poisoning, Bacterial toxins: Types of toxins, exotoxins, endotoxins and

enterotoxins- mechanism of action, Toxoids.

Unit IV
Mycotoxins: Groups of mycotoxins, effects on human and animal health, Detoxification

*ithodrphysical, Chemical and biological). Mechanism of toxicity, Microbial threats

and Bioterrorism, Test procedures to detect disturbances of microbial communities.

Current and future implications concerning food safety, hazards and risks.
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Paper I MB 251 Food Microbiology and Toxicology(Practicals) CBCS)

icrobiological examination of fresh and canned foods and mushrooms
icrobiological examination of spoiled foods and fruits

Microbiological examination of milk and milk products
Microbiological quality testing of milk (MBRT test)
Isolation and cultivation of anaerobic microbes from rumen and termites
Isolation of toxin producing organisms and estimation of their toxins in different foods
ExSaction of Mycotoxins from contaminated food.
Detoxification of mycotoxins.
Isolation of bacterial and fungal probiotics
Development of probiotics in vitro
Test procedures to detect disturbances of microbial communities

Recommended books

Food Microbiology by Frazier
Microbial Ecology - A conceptual approach by Lynch and Poole
Basic food microbiology (Abridged edition) by George J. Banwart
Laboratory experiments in microbiology by Gopal Reddy et al
Brock's Biology of Micro organisms by Madigan et al
Probiotics 3 by R. Fuller, G. Perdigon (Kluwer Academic Publishers)
Probiotics and Prebiotics: Scientific Aspects by Gerald W. Tannock University of Otago,
Dunedin, New Zealand (Caister Academic Press)
Biotoxicology by Kamal narayan and Vohra.

ru



M.Sc. (Previous) Microbiolory II Semester (CBCS)
Paper III MB 203 Immunology (Theory) (CBCS)

(4 units x L5 hrs = 60 hrs teaching)

Unit I
History of immunology. Hematopoiesis, Cell lineage, components of immune system,
cells and organs of immune system.
Antigens -Nature, properties and types. Haptens
Anfibpdy -Structure , functions and classification. Isotypes, allotypes and idiotypes.
Immunoglobulin genes. Generation of antibody diversity. Clonal nature of the immune
response - clonal selection theory. T cell and B cell receptors.

Unit II
Overview of Innate and adaptive immunity.
T cell B cell interactions.
Immuno lo gical to lerance-central and peripheral
Major Histocompatibility Complex (MHC). Human leucocyte antigen (HLA) restriction
Processing and presentation of antigen by MHC. Transplantation immunity, Auto
immunity.
Inflammation, Hypersensitivity - immediate and delayed type hypersensitivity reactions.

Unit III
Antigen and antibody reactions-Agglutination, Precipitation, neutralization ,Complement
fixation, classic and alternative pathways and function. Labeled antigen-antibody
reactions- ELISA, RlA, immune blot, immunoflourescence ,cell sorting-flow cytometry.
Development Of immuno diagnostic kits.
Types of vaccines and principles of Immunization.

I]NIT -IV
Hybridoma techniques and monoclonal antibody production - Myeloma cell lines,
fusion of myeloma cells with antibody producing B-cells, fusion methods.
Selection and screening methods for positive hybrids, cloning methods.
Production, purification and characterization of monoclonal antibodies.
Applications of monoclonals in biomedical research, clinical diagnosis and
treatment.
Tumor immunology. Immuno diagnosis and immune therapy of cancer

\
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II Semester Paper II MB 252 Immunolory (Practicals) (CBCS)

reactions - Widal, VDRL, HA, Blood typing - tube method
test: Ring interphase, single radial diffusion, Ouchterlony,

iramuno e lectrophore sis
Neutralization test - Plaque neutralization, HAI, Haeme adsorption test
Seperation of serunq WBC, RBC, Plasma, CBP and differential blood picture.
Seperation of serum proteins
Blot hansfer and detection of protein on blot by staining
ELISA
Indirect agglutination (a) Hepatitis (b) Pregnancy hCG Ag

Recommended Boolis
Immunology and immunopathology by Stewart Sell
Cellular and molecular immunology by Abul K. Abbas et al
Immunology by HermanN. Eosen
Test book of Immunology by Barret
Moleqrlar basis of immunology by Constantin Bena
Immunology - The science of self-non self discrimination by Jan Klein
Essential Immunology by Roitt, IM
Immunology by Kuby, J.

\

V{



i,flnit I

M.Sc. (Previous) Microbiology II Semester (CBCS)
Paper W MB 204 Pharmaceutical Microbiology (Theory) (CBCS)

(4 units x 15 hrs = 60 hrs teaching)

Xilir.11r" ecology of microorganisms affecting pharmaceutical industry - The atmosphere,
i..'' water, skin & respiratory flora of personnel, raw-materials, packing, equipments,
l', building, utensils etc. Types of microorganisms occurring in pharmaceutical products.
: Microbiological spoilage prevention of pharmaceutical products - Microbial spoilage,

pre;ervation of pharmaceutical products; antimicrobial agents used as preservatives,

evaluation of the microbial stability of formulation
The sterilization in pharmaceutical industry and sterile pharmaceuticals - Heat, radiation,

gaseous and filtration sterilization, injectable, sterile fluids
Sterilization control and sterility testing - Sterilization indicators, automation, sterility

testing methods. Good manufacturing practices and hygiene in industry and hospital

Unit II
Non-Medicinal antimicrobial agents - Bacteriostatic and bactericidal agents, factors

afflecting antimicrobial activity. Non medicinal antimicrobial chemicals - sanitizers,

disinfectants, antiseptics, antimicrobial action of phenols and phenolic compounds,

alcohols, halogens, heavy metals, dyes, aldehydes, detergents.

Medicinal antimicrobial agents: History of chemotherapy - plants and arsenicals as

therapeutics, Paul Ehrlich and his contributions, selective toxicity and target sites of drug

action in microbes. Development of synthetic drugs - Sulphanamides, antitubercular
compounds, nitrofirrons, nalidixic acid, metronidazole group of drugs.

Antibiotics - The origin, development and definition of antibiotics as drugs, types of
antibiotics and their classification. Non-medical uses of antibiotics

Unit III
Principles of chemotherapy - Clinical
drug, dosage, route of administration,
antibiotic/drug usage
Mode of action of important drugs - Cell wall inhibitors (Betalactam - eg. Penicillin),
membrane inhibitors (polymyxins), macromolecular synthesis inhibitors (streptomycin),

folic acid inhibitor (sulfa drug) and antifungal antibiotics (nystatin)

Unit IV
The drug resistance - The phenomenon, clinical basis of drug resistance, biochemistry of
drug resistance, genetics of drug resistance in bacteria.

Microbiological assays: Assays for growth promoting substances, nutritional mutants

and their importance, vitamin assay, amino acid assay

Assay for growth inhibiting substances - Assay for non:medicinal antimicrobials (Phenol

coefficient/RWC). Drug sensitivity testing methods and their importance. Assay for
antibiotics - Determination of MIC, the liquid tube assay, solid agar tube assay, agar

plate assay (disc diffusion, agar well and cylinders cup method).
Introduction to pharmacokinetic s.

and lab diagnosis, sensitivity testing, choice
combined/mixed multi drug therapy, control

of
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M.Sc. (Final) II Semester (CBCS)
Paper II MB 2l2Pharmaceutical Microbiology (practicals) (CBCS)

Sterility testing methods for pharmaceutical products
Testing for sterilization equipment
Tests for disinfectants (Phenol coefficient/Rwc)
Determination of antibacterial spectrum of drugs/antibiotic s
Chemical assays for antimicrobial drugs
Te$ing for antibiotic/drug sensitivity/resistance
Determination of MIC valued for antimicrobial chemicals
Microbiological assays for vitamins/amino acids
Microbiological assays for antibiotics (Liquid tube assay, agar tube assay, agar plate
assays)
Toxicity tests in lab animals; Pyrogenicity tests in lab animals

Reference/Recommended Books for MB 403 Pharmaceutical Microbiolory

Disinfection, sterilization and preservation. Block, S.S. (ed). Lea and Febigor, Baltimore
Pharmaceutical Microbiology. Huge, W.B. and Russel, AD.Blackwell Scientific, Oxford
Principles and methods of sterilization in health sciences. Perkins, JK. Pub: Charles C.
Thomos, Springfield
Compendium of methods for the microbiological examination of foods. Yanderzant, C.
and Splittstoesser, D. Pub: American Public Health Association, Washington, D.C.
Disinfectants: Their use and evaluation of effectiveness. Collins, CH., Allwood, MC.,
Bloomfield, SF. And Fox, A. (eds). Pub: Academic press, New york
Inhibition and destruction of microbial cell by Hugo, WB. (ed). Pub: Academic Press,Ny
Manual of Clinical Microbiology. Lennette, EH. (ed).pub: American Society for
Microbiology, Washington.
Principles and Practices of disinfection. Russell, Ap.,Hugo,WB., ffid Ayliffe, GAJ.(eds).
Publ. Blackwell Sci.
Biochemistry of antimicrobial action. Franklin,DJ. and Snow, GA.Pub:Chapman & Hall.
Antibiotics and chemotherapy. Garrod, L.P., Lambert, Hp. And c'Grady, F. (eds).
Publ: Churchill Livingstone.
Antibiotics. Lancini, G. and Parenti, F. publ Springer-Verlag.
The Molecular Basis of antibiotic action. Gale, EF. Et al. publ: wiley, New york.
Antimicrobial Drug action. Williams, RAD., Lambart, PA. & Singleton, P. Pub:Bios Sci.
Microbiological Assays. Hewitt.
Antiviral Drugs. Kargor, S.
Burger's Medicinal chemistry Vol. I - III. Ed. Nanfield E. World.
The control of antibiotic resistant bacteria. Stuart, Harris and Harris.
Indian Pharmacopea; United States Pharmacopea; British pharmacopea.
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M.Sc. (Final) Microbiolory III Semester (CBCS)
paper I MB 301 Moiecular Biology urd Mi..obial Genetics (Theory) (CBCS)

(4 units x 15 hrs = 60 hrs teaching)

Unit I
Detailed structure of DNA, Z-DNA, A & B DNA, Denaturation and melting curves'

Genome organization in prokaryotes and eukaryotes, Enzymes involved in DNA

repfifition, Modes of DNA replication- Detailed mechanism of Semiconservative

replication.

plasmids: nature, classifi cation, properties and replication.

Eukaryotic telomere and its replication'

Unit II
Prokaryotic and eukaryotic transcription. Structure and processing of m-RNA' r-RNA t-

RNA. Ribozyme, Genetic code and wobble hypothesis, Translation in Prokaryotes and

eukaryotes, Post translational modifications, Gene regulation and expression - Lac

operon, arabinose and tryptophane operons, Gene regulation in eukaryotic systems'

repetitive DNA, gene rearTangement, promoters, enhancer elements.

Unit III
Types of mutagens, molecular basis of mutations, analysis of mutations, site directed

mutagenesis and reverse genetics. Detailed mutagenesis and repair mechanism of UV,

Ethidium Bromide and Nitrus oxide. DNA damage and repair mechanisms. Isolation and

applications of mutants. Transposable elements - Definition, detection of transposition in

bacteria, types of bacterial transposons and applications of transposons'

Unit W

Bacterial Recombinations-Discovery, gene transfer, molecular mechanism, detection,

efficiency calculation and applications. Bacterial transformation- Competency and

resistance.

Bacterial conjugation - Sex factor in bacteria, F and HFR transfer, linkage mapping '

Bacterial transduction - transduction phenomenofi, methods of transductioq co-

transduction, generalized, specialized andabortive transduction, sex-ductions.

\\.,
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Paper I MB 351. Molecular Biologr and Microbial Genetics- Practicals (CBCS)

Isolation of genomic DNA from E.coli and Yeast.

Estimation of DNA, RNA and Protein (colourimetry)

Determination of molecular weight of DNA, resolved on agarose gel electrophoresis

Induction of enzymes -Lac operon

Determination of molecular weight of protein by PAGE

InductiJn of mutations by physicaVchemical mutagens, screening and isolation of
mutants, Replica plating technique

Transformation in bacteria

Conjugation in bacteria

Protoplast preparation, Fusion and regeneration

Recommended books

Molecular biology by Robert Weiver

Molbio By Upadyaya

Molecular biology by David and Freifelder

Microbial genetics by David and Freifelder

Genetics of bacteria and their viruses by William Hayes

Molecular biology of thee gene by Watson et al

The Lehninger Biochemistry

Molecular biotechnology by Primerose

Molecular Biotechnology by Bernard R. Glick and Jack J Pasternak

Molecular Genetics of Bacteria by Larry Snyder and Wendy Champness

J
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M.Sc. (Final) III SemesterMicrobiolory (CBCS)
Paper II MB 302Industrial Microbiolory (Theory) (CBCS)

(4 units x 15 hrs = 60 hrs teaching)

Unit I
Introduction to industrial microbiology. Definition, scope, history, microorganisms,
properties and industrial products
Screening for microbes of industrial importance. Primary screening, screening for
amylase, organic acid, antibiotic, amino acid and vitamin producing microorganisms.
Secd?rflary screening. Further evaluation of primary isolates
Detection and assay of fermentation products. Physico-chemical methods and biological
assays. Fermentation equipment and its use. Design of fermenter, type of fermenter,
agitation, aeration, antifoam, pH and temperature control.

Unit II
Inoculum media, inoculum preparation
Raw materials Saccharides, starchy and cellulosic materials
Fermentation media and sterilization.
Types of fermentations processes - Solid state, surface and submerged fermentations

Unit III
Batch fed batch and continuous fermentations. Direct, dual or multiple fermentations.
Scale-up of fermentations. Product recovery methods.
Fermentation type reactions, alcoholic, lactic acid, mixed acid, propionic acid, butandiol
and acetone-butano I types.

Unit W
Strain development strategies. Environmental factors and genetic factors
improvement. Immobilization methods - Absorption, covalent linkage, entrapment
cross linkage, types ofcarriers, advantage and disadvantages.

for
and



III Semester Paper I MB 351 Industrial Microbiology (Practicals) (CBCS)

Screening for amylase producing organisms

Screening for organic acid producing microorganisms

Isolation-of antibiotic producing micioorganisms by crowded plate technique

Isolation and culturing of Yeasts
Separation of amino acids by chromatography

Esiirmtion of glucose by DNS method

Estimation of ethanol by dichromate method

Estimation of maltose
Immobilization of microbial cells by entrapment method

Recommended Books
Industrial Microbiology by Casida, LE

Industrial Microbiology by Patel, AH
Industrial Microbiology by Miller, BM and Litsky

Industrial Microbiology by Prescot and Dunn

Microbial Technology by Peppler, JH and Perlman, D'

Biochemistry of Industrial Microorganisms, by Rainbow and Rose

Economic Microbiology by Rose Vol I - V
Microbial Enzymes and Biotechnology by Fogarty WM and Kelly, CT

comprehensive Biotechnology, A11 volumes Ed. Murray Moo-Yong

Biotechnology (A text book of industrial Microbiology) Ed. Cruger & Cruger

Advances in-Appfied Microbiology Ed. Perlman Series of volumes

\\
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M.Sc. (Final) Microbiolory III Semester (CBCS)
Paper III MB 303 Environmental and Agriculture Microbiology (Theory) (CBCS)

(4 units x 15 hrs = 60 hrs teaching)

Unit I
Microorganisms in air and their importance (brief account)
Microorganisms and water pollution
Water-borne pathogenic rnicroorganisms and their transmission.
Sanitaly quality of water. Water pollution due to degradation of organic matter
AerofiQ sewage treatment - Oxidation ponds, trickling filters, activated sludge treatment

Anaerobic sewage treatment - Sepic tank

Unit II
Recalcitrant molecules,
Bioremediation technolo gies: in situ and solid phase; ex situ and bioreactors
Microbial remediation of metals, Molecular techniques in bioremediation
Methods of enumeration and activity of microbes in environment
Microbial biodegradation o f organic pollutants.

Unit III"
Degradation of carbonaceous materials in soil - cellulose, hemicellulose and lignin
decomposition, factors governing the decomposition and biochemistry of decomposition,

Soil humus formation, Nitrification -Microbes involved, factors influencing nitrification,
nitriffing bacteria and biochemical mechanism. Denitrification - microbes involved,
factors influencing and the mechanism of denitrification and nitrate pollution

Unit IV
Nitrogen fixation - Asymbiotic and symbiotic nitrogen fixation, microorganisms

involved, biochemistry and genetics of nitrogen fixation, measurement of nitrogen

fxatiorl ecological and economic importance of nitrogen fixation. Biofertilizers -
bacterial fertilizers and production of rhizobial inoculants and blue-green algae, quality

control tests, Microbes and plant interactions Rhizosphere, Phyllosphere and

Mycorrhizae.

N,
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PaperllMB352EnvironmentalandAgriculturalMicrobiolory(Practicals)-CBCS
IsoLtion and observation of air microflora

Enumeration of soil microorganisms (bacteria, actinomycetes, fungD by standard plate

count
Estimation of soil microbial activity by CO2 evolution

Isolation of cellulose Jecomposiog-microbes and estimation of cellulose activity

Estimation of ammonifiers, nitrifiers and denitrifiers in soil by MPN MPIHOP

Isolation and curturffiorRnizouium sp from root nodures and Azospirilrum from grasses.

(Cyanodon)
Biologicdl enrichment isolation of Rhizobium from soil by Leonard Jar experiment

Nodulation testing by tube/jar method

observationandu''..'-"',tofsoila|gaela|ga|biofertilizers
grtirnutio, ofN2 fr'xation (Micro Kjedhasl method/GC method)

Estimation of BOD
i;G f". microbial sanitary quality of water (coliform test )

Bioreriediat ion-in-situ, solid phase and bioreactors

Isolation and observation for phyllosphere microflora

Isolation and observation for rhizosphere microflora :

Observation for MYco rchizae

Effect of pesticides on microbial activity

Recommended Books
Soil Microbiology by Alexander Martin

Microbial 
".olo 

gy, 
"ioodu*"rr,ut 

and Applications !$. Benj amin-cummings

Environmental Biotechnology-Fundam#ah and applications' By Parihar (Agrobios

india lublishers)
SoilMicrobiologybySingh,Purohit,Pariharpublishedbystudentedition.
Soil BiotechnologY bY JM IYnch

Microbial Ecology: Org*it-t, Habitats, and ActiYilrgs^by Stolp' H'

Soil Microbiology and iiochemistry by Paul E' qd P.E Clank

Microbial frotogy, fii*ipt"r, fU"tirods and Applications by Lavin, Seidler' Rogul

Biological Nitrogen Fixation by Quispel

ioit tiicroorg*i.-t and Plant Growth by N'S'' S-u!! f'ao'
iuUorutoty eiperiments in microbiology br GopS.l Reddy et al

Experiments in Microbiology, fUrrt po:itoiogy,hittt'e culture and Mushroom production

technologYbYKRAneja
Biofertilizers for sustainable Agriculture by Arun K' Sharma

Environmental Microbiology Uv r. vijaya Ramesh (MJP Publishers)

gro"k Biology of Micro organisms by Madigan et al

Waste water microbiology by Bitton, G'

Waste water treatment --iiotogicat and chemical process by Henze, M'

Biodegradation and Bioremediation second edition by Martin Alexander (Academic

Press 2001)
Bioremediation - Principles and Applications by Ronald L crawford and Don L

Crawford, Cambridge University Press

J.M. HelaweU - nioiogical indicators of freshwater pollution and environmental

**g"-."1. Eh;i"r"Applied science publishers, London. (198Q. 5a6p

F. Mason - Biology of freshwater pollution. Third edit. Longman Group. (1996)' 356p

Environmental Ml*obiology by PD Sharma (Narosa Publishing House)

\
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M.Sc. (Final) Microbiolory III Semester (CBCS)

Paper MB 304 Medical Bacteriolory (Theory) (CBCS)
(4 units x 15 hrs = 60 hrs teaching)

Unit I
Principles of Medical Microbio logy :

Classification of medically important microorganisms. Normal flora of human body -
Origin of normal flora, factors that influences normal flora, role of the resident flora,

eftect-gf antimicrobial agents on normal flora, characteristics of normal flora

nistr$ution and or"*rrn"" of normal flora (Skin, conjunctiva, nose, nasopharynx,

sinuses, moutlU upper respiratory tract, intestinal tract, urogenital tract)

Bacteria in the blood and tissues.

Unit II
Properties of pathogenic microorganisms. Factors that influence pathogenicity

Typi of infections, source of infections, different modes/means of infections

Diagnostic microbiology - Types of specimen, specimen collection, transportation of
,p""i*"n, processing, laboratory investigations, specific lab. Tests, non-specific lab tests,

diagnosis and report. Use of lab animals in diagnostic microbiology.

Unit III
Systematic bacteriology - Detailed study of morphology, cultural characteristics,

antigenic structure, pathogenesis, diagnostic lab tests (conventional and molecular),

epidemiology, prevention and treatment ofthe following bacterial pathogens.

Bacterial ai borne infections B-Haemolytic streptococco, Pneumococci,

Corynebacteium diphtheriae, Mycobacterium tuberculosis, Mycobactterium leprae,

Neiss eria meningitide s, haemophilus influenzae.

Sexually transmitted diseases caused by bacteria, Treponima pallidum, Neisseria

gonothea.

Unit IV
Systematic bacteriology - Detailed study of morphology, cultural characteristics,

antigenic structure, pathogenesis, diagnostic lab tests (conventional and molecular),

epidemiology, prevention and treatment of the following pathogenic bacteria:

Water borne infections - E.coli, Salmonella Whi, Shigella dysenteriae, Vibrio

choleraae. Wound infections - Staphylococcus aureus, Clostridium tetani, Clostridium

welchi, Pseudomonas.

\. \\ - .
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Paper II MB 352 Medical Bacteriolory (Practicals)

Blood Agw, Chacolate Agar,
Preparation of different typT of culture media/observation' Blood Agw' uhacotate AET'

nr^:- D^-t-^- *o,lirrm ]rfqeCnnkev alzrr- LowenSten-JenSiOn medium,
rtf"i"it"f salt agar, Blair-Farker mediunr, MacConkey aEN

Wilson Blair Bismuth sulphite mediunr, Biochemical media.

ffiii;,'##il;ro;;;;;;;il;'AlBstayrry,At"'1s'iT5j::p-"9"':3T:'
Isolation and identification of various pathogenic bacteria by micro-sco.p-o:,Tlttoscoplc'

biochemicat, r*y*uii" and serologicaf testslCoagulase ,catalase,MDAL,VDRL tests')

p*ri*tion of patho genic bacteria /permanent slides'

Bacteriological examiiation of urine, pus, throat swab etc from patients for diagnosis'

PCR based diagnosis.

Recommended Books

Review of Medical Microbiology by Jawitz,Melnick and Adelberg

Diagnostic Microbiology by Bailey and Scott

Meiical Microbiology by Cruckshanak et al Vol I & II
Text book of Microiiology by Ananthanarayanan and jayaram Paniker

t(



M.Sc. (Final) Microbiolory fV Semester (CBCS)

paper I MB agl'Ce1 and Moleculai Biotechnolory (Theory) (CBCS)
^ (4 units x 15 hrs = 60 hrs teaching)

Unit I
a cell cycle: Cell division regulation and cancer. Role of protein Kinases in cell cycle'

Progmmmed cell death.Geno toxicity assays'

[,Signal transduction : G-- Protein linked receptors' Concept of second messenger' oAMP &

oGMP. Steroid/peptide hormone regulation, tissue specific regulation'

Protein folding arrd the roles of Molecular chaperones'

Y::l"i in Molecular Biology, Artificial chromosomes, Enzymes, Polymerase chain

reaction, DNA/Protein sequencing , ,nNe,l Genomic/ c DNA Library construction and

screening.
Cloning Techniques: cloning in E-coli,Cloning rn Bacillus subtilis' Cloning in Yeast

promoters, Vectors, cloning strategy, frarsformation, Selection, Expression and

detection of cloned geneq. S\4[.;> 'ka-*--j:*re'\ 
-

Unit III
Production of recombinant antibodies, Protein-protein and proteinlDNl interactions'

Biochips (DNA 
"tttpt ""J 

pr"tein 
"t'ipg, 

PhT*T:g-T"TfYPtTY'3t^u:?'J:::"S' s; u ?

;r##i:.;r, ;RNl, Motecular hybridization, RAPD, 
.AP--P 

C*,'+' 
"Ilnkq

analysis SimPle sequence repeat r

and Gene silencing, Gene theraPY

DNAfingerprintiig, Gene knock oriTl RNAi

Unit IV
Bioinformatics -Databases, Primer Design, Sequence analysis: Gene finding' motif

fr"ti"t and multiple sequence alignmeni. Protein structure analysis-Modeling'

protein engineering *i;;;; J.Jlg*n'"ti"nal of protein engineering, steps involved in

proteT3ggg3g1:Ig and drus 9.e-signr u *"

0,( ,'/v



I MB 451 Cell and Molecular Biotechnolory- Practicals (CBCS)

of Plasmid DNA,RNA and Proteins from E'coli'

FCRtechnique.
pr.p*utio" tf competent .Tllt u"d. transformation
^Cti" 

ti"ri"g in bacteria (Dem9n1{fliod'

R'cornbinant "orrgrr"ti* 
(Ger shift urruyr, blue white selection)'

Southern transfer - demonstration

Demonstration of RFLP/AFLP

G;;it"* of Proteins by Column chromatography

Primer Design
ProteinModeling

Recommended Books

Molecular biology by Robert Wgry"t 
^ . .

it;;i;;;il bioblv bv David and Freifelder

it;i;ttrl genetlcs bv David and Freifelder

Molecular biotechnology by chanarayppa

irittrt"at inMolecul* dbni'g by Sambrook'
^C;,tt; 

of bacteria and their viruses by William Hayes

lufoi.."f* biology of the gene by Watson et al

The Biochemistry of nucteic acids by Davidson JN

Mot..rt* biotechnology by Primerose

Molecular giot..h'li;gyiy n"**A R' Glick and Jack J Pasternak

DNA MicroarraYs Ed' M' Schena

VI r



' M.S.. (Final) IV Semester Microbiology (CBCS)--
paperlMg loz Microbial BiotechnoloSr (Theory) (CBCS)

^ 
(4 units x 15 hrs = 60 hrs teaching)

production of industrial alcohol, us:s, raY materia-ls' microorganisms,

lum preparation, preparation o { *-9 tt, fermentation d,l"::1,";tl:
H##;rl*"il"J".ri"" of b.", - Medium components, malt, malt adjuncts, hops, water'

^-^-^+i^-
ii"pu*tio" of *ort, mashing, wort boili"ql *i"1:lilt:11-^T::*m preparatton'

;;ffiil","."r4 lr"rage matiiation, carbonation, packing and preservatlo1t

principles of *in" miti"g - Fruii selection, picking, crushing, sulphite addition'

proceising, fermentation, aging and bottling'

Unit II
Fermentative production of citric acid, uses, microorganism, inoculum preparation'

medium preparation, fermentation, recovery and mechanism of citric acid production'

Fermentative production of vitamin B12 - Uses, structure of vit-Bl2, microorganisms'

i"or"r"* preparation, medium preparation, fermentation and recovery'

Fermentative production of glutamic acid - Uses, microorganism, inoculum preparation'

pioi".tio" *"dionu fermentition and down stream processing'

i

Unit III
Antibiotics Commercial production of
inoculum preparation, production medium,

benzyl penicillin, uses, microorganism,

fermentation, recovery and semi-synthetic

penicillins.
Fermentative production of tetracyclines - uses, chlortetracycline, oxy-tetracycline'

tetracycline and semisynthetic -tetracyclines, 
structures, microorganisms' inoculum

pi.pri"ti"", productior, -"di,,*, fermentation and recovery methods'

Unit IV
Production and application of microbial enzymes' - Amylases and Proteases, uses,

microo.garrisms, inoculum preparation, production medium'

Steroid transformations - Substrates, typical structures,

preparation, I I-hydroxylation, process and recovery'

brinciples of vaccine production and types of vaccines

Microbial bioPesticides
Microbial products from genetically modified (cloned) organisms eg' Insulin'

fermentation and recovery

microorganisms, inoculum



PaperlMB45lMicrobialBiotechnology(Practicals)(CBCS)

n of ethanol by flask fermentation, recovery of ethanol by distillation and

lation of fermentation efficiencY

iieparation of wine from grapes/fruits by fermentation

Proiuction of citric acid b-y fungal fermentation, recovery and estimation

production of amino acid (Cmtamic acid/lysine) by fermentation

pioduction of amylase by iermentation, recovery and estimation

production and eitimation of penicillin by flask fermentation

Immobilized bacteria/y eastl ettzy me in fermentation

Scale up of fermentation.

Recommended Books

Industrial Microbiology by Casida, LE

Industrial Microbiology by Patel, AH

Industrial Microbiology by Miller, BM and Litsky

Industrial Microbiology by Prescot and Dunn

Microbial Technology by Peppler, JH and Perlman' D'

eioctremistry of mairstrial Miiroorganisms, by Rainbow and Rose

Economic Microbiology by Rose Vol I - V
Microbial Enzymes arid giotechnology by Fogarty-WM and Kelly' CT

Co*pt.t ."ri* Biot."htto lo gy, A11 volumes Ed' Murray Moo-Yong

Biotechnology (A text bookiiindustrial Microbiology) Ed' Cruger & Cruger

Adrurr.., in-Applied Microbiology Ed.Perlman Series of volumes

*-;1-{v v30



(4 units x 15 hrs = 60 hrs teaching)

ffiitr
ilil*oi" virology - Cultivation of pathog:1i:'i*t:t I J"l TS:l:.*d 

tissue culture

iA.riiin"ution of p-athogenic viruses and establishment of viral etiology

Structure, cultivation]'puittog."itity, lab diagnostics, prevention and control of air borne

viral infectfons - Influenza virus, RhinovirJs, Corona vitus, Rubella virus' Adeno virus

(type 2), Mumps virus and Measles virus'

Unit[ r , r--,
Structure, cultivation, pathogenicity, lab diagnostics, prevention and control of viruses

transmitted by water - Hepatitis (HAV), Polio myelitis

Structure, cultivation, putirog."i"ity, \ia diagnostics, prevention and control of viruses

transmitted by Zoonosii - Rabies, Japanese encephalitis

Unit III
Structure, cultivation, pathogenicity, lab diagnostics, pr-evention and control of contact

and sexually transmitted viral diseases - s-matt por, H".pes (Herpes simplex virus),

Hepatitis viruses and their diseases

Acquired immunodeficiency syndrome (AIDS)

Unit IV
structure, cultivation, pathogenicity, lab diagnostics, prevention and control of Malaria'

Amoebiasis, rrictomoniaslirt"ntithic infections (Round worrns, Hook worms)'

Medical Mycology - Dermatomycosis, Systemic mycosis,

31



I Virology and Parasitolory (Practicals)

techniques (demonstration)
pic studies of viruses infected materials (demonstration)

ion of pathogenic fungi
ination of stool for Hookworrn, Round worrn

Examination of stool for Entamoeba histolytica
Examination of blood smear by Leishman stain for Malarial parasites

Immunodiagnosis - Tridot test for HIV, Hepstic test for HBV, ELISA.

l

Recommended Books

Review of medical microbiology by Jawitz et al

Medical laboratory Manual for tropical countries Vol I & II by Monica Cheesbrough

Text Book of Microbiology by AnanthanarayalTafiand Jayaram Paniker

Viral and Ricketsial infections of Man by Horsfall and Jam

Text book of Virology by Rhodes and Van Royan

Virological Procedures by Mitchal hasking
Virologoy by Wilson and ToPleY

\t
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M'Sc' (Final) IV Semester Microbiolory (CBCS)
''v-- \- 

Choice Based PaPer

paper*"rT1lr-rJi-;'yili'ttti[','.:-Jfl(rheorv)-cBcs

Unit I n-^+^:- Enrains and unfolding,

Proteinstructure_Differentlevelsofproteinstructure,ProteinFoldingandt

Active Ji*' *o #;:; ;;: ;;;'ature' substrat; ""*:::"'l:^:inhibitors 
and

activators on activity. Protein functions,e.g. structural, storage, transport, hormonal,

receptor,contractile,defensive,enzymatic.Proteinirrteractionincellsignaling

neurotransmitters and membrane channel opening and closing'

X.r*rT,a"techniques -z-Dgel and polyacrytamide gel electrofhoresis (PAGE) "

Biologicalmassspectrometry-MALDI-MS,ESI.MS,LC-MS/MSFingerprinting.

Protein identification - Peptide mass fingerprinting (PMF)' Electro blotting and

;I"#ion of 3-D structures by x-ray crystall0graphy ,NMR and homology modeling'

Unit IIIuntt rrr lf saccharomYces cerevt

Microbial pathogenesis at the proteome level' Proteomlcs (

D-^ranmic.s of OfOlMicrobial patnogenssrs ou rrt v^-.. 
:- -_-..-^^^i^n in stress. proteomics of probiotic

cerl warl & transport, differentiar expression in stres

..- - - ^^ A rmanrrnomodulators

;lJ:ffiJ#:;-;; interactions, Lantibiotics and Immunomodurators'

proteomic Identifi catio rr of My c ob a c t e r ium tub er c ul o si s

unit rv ^ ' '--^^^{innc Yeast firuo hvtrid systent Protein

Protein-Proteininteraction,Protein-DNAintereactions.Yeasttwohytridsystet

micro arrays. Protein Markers, Clinical Proteomics, Small peptides, Personalized

medicine,P'otginenginesring;DnEdesigpht€ombstrategies.inCarcer,Prions.

isiae'



PaperIvCB/]VIB404t2_MicrobialEcoloryandPlantmicrobeinteractions(TheorY)-CBCS

(4 units *i5 ntt = 60 hrs teaching)

Unit I
PGPM-Plantgrowthpromotingmicroorganisms:Benel.ii}symbiotic-establishmentof
svmbiotic rerations ifi;;il"",.irir"uii*1, Lvmbiotic, epip'hytic, endophytic microbes'

oLnt- micro b" b"r" ;':l'JHJ;il;;. rt'r"tttl'itms o f p lant growth pro mo t ro n'

,^ffi"bhtil;il;;il;ir detection methods in soil.

Unit II
plant Pathology and pests: Natrle.and,classification of plant pathogenic fungi''diseases

caused by tungi: siir"tir* rolfsii *{i;;;rihomina'phaseolina 
(collar rot dtsease'

charcoalrot) and u"rt"ii", xanihomon;;7;;;"k;og, u&i,'o'nycetes: Streptomvces (soft

rot) their contror *;;;;r. rnfections;;Jil;;:"st: Helicoverpa and Spodoptera

Mechanisms of airi]irJ.orrirof: production of aniibiotics and tyic enzymes'

*".tt "it*ts) 
of pathogenesis and resistance

x,rX'l;:ll* plant microbe-interactions, ce]f1,s^11'-'f"?.31:H;:: il3;",J"3#"'"
growth and Biofilni;;;*;. mrasio,t orpiant tissue:- resistance mechanisms against

attack by plant putt'og"* (tu"giand ;;#;;i; induced resistance; systemic acquired

resistance, ""r-t'o't1?'i't*" "l 
no t" fiil1;; abiot ic facto rs in microbial

1","t*rf"*. Molecular detection of patho gens'

Unit-IV
MicrobialBiofertilizersexample:Rhizobium,Azospirillurrr,Pseudomonas,Bacillus,
Trichoderma, verur,, produciion, qrutity control and drawbacks

Bio pesticid"., g;Jlria: pseudomor*'e.tiltrs, Bt Fungi: Trichoderma virus: NPV

Production, o*"lit; ;;;" r' t" git"*iont ulla drawbacks'V ermico mpo sttng'

Vr



M.Sc. (Final) IV Semeste-r Microbiolory (CBCS)

Paper Ir cB/lvrB di]d;t#iwit'"ui"fi-ry-Traeticals 
- cBcs

lr;:r#"Jf; ::fi"#"i-?':Jrff 1*T1t,"JffJ;",,inhibitorsandactivatorsonrrypsin

activitY.
3".wi**i11-,,:""ir,Ji:TTrg"'-:tH'f"!lty-^T::",n'

iTffil*"lT;ffi *iilil"t#;fr1::tffi iiil,t",u"tionsbvelectrophoresis

Isolation of plant beneficial bacteria from soil and vermicompost

i'i"#;;;; p-J"r*lJtrs' Siderophore producer

Isolation of P1ant f*#t'.1"'*o* producing bactern

iA/"eA and their ouantifrgaliol -,^,ffitr"T$f t,X'llf 'fi:r'L"Jl[,il]lii',-etcinspencicmedia

r*J"ii"" o-f antagonistic microbesl 
^-A crrentomvces

Pseudomonas, 
gutiG' Trichoderma and streptomyces

;;;t";of QS comPounds inBacteria'

Reference Books

Principles of Protein structure, Schultz, G. E., and Schirmer, R. H. Dr. ShaktiSahi

mt*ritt, Daniel C' kbler

m"*f'mfm*U*n}"ruipre s (2d ed.), rE creighton

orguni, sne$ro1ony, william K"*lionut 
Get Electrophor.r]: T1 DetectionMethods

E:f;:iltffi;H:h.;i:$fiP$6*;'2000'leiinserverrag'
Introduction to protein Architectur":fiH;ffi*ri ei"bE; orp'o"*i"t' M'Lesk' 2001'

36';i1Y'3::ff'tlff tior"'titi'utyy.i*;*;,?iiil'"i
plant-bacteria interactions: strategar'urra t""r,,'iqot' to i'o*ote plant growth by Iqbal

mU:m 
t#lElj,#111"* 

B acter ia ur ? rylh K Mahe shwari

Microbes r". ,ilrr#ur" ee1"rr,i#;;?r':i-n ,Tf K'K' Pal' Rinku Dev

Biochemical and genetic m."trunir*l ,rl.d uv plant growth-promoting bacteria by

BhTfj,l"Sl-*t"ru.tior,r, volume 1 by Gary Stacey and Noel r' Keen
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Model Question PaPer (TheorY)
Palamuru UniversitY

FacultY of Science

M.Sc. (cBcs) ylyl[/Memester Examination Nov./Dec .2013
(Efiectivefrom the botch of students odmitted in I yeor in 2O13-14)

Subjecfi MICROBIOLOGY
Paper: I/IYIIUIV: (Title)

Timei'J Hrs Max' Marks: 80

Part - A (Short Answer tYPe) '/
(TWO questions are to be set from each unit)

Answer ALL questions

Each question carries 4 marks 8 x 4 :32 Marks

Part- B (EssaY Answer TYP")
(TWO questions are to be set from each unit)

Answer any FOUR questions

Each question carries 12 marks 4 x 12: 48 Marks

to be set from Unit I

to be set from Unit II
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to be set from Unit III

to be set from Unit IV
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Motlel euestion paper (practical)
M.Sc. (CBCS) HIlIImV Semester practical Exam Nov/Dec

(Effective l.rom the batch of students admitted in I year)

Subject: MICROBIOLOGY

paper: I/I (Title)
Time : 4 Hrs

L Major Experiment I

2. Major Experiment 2

3. Minor Experiment I

4. Minor Experiment 2

5. Spoftings

6. Record

7. Viva Voce

Max. Marks:100

20 Marks

20 Marks

l0 Marks

l0 Marks

20 Marks

l0 Marks

I0 Marks
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