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Learning Outcome Based curriculum for M.Sc. Microbiology

Program Specific OQutcome (PSO): M.Sc. Microbiology

The program enables the students —

>

>

>

To give comprehensive understanding about the diversity of microbes, their organizational units and
response towards other life entities

To inculcate the students to the behavior of microorganisms in terms of physiology, molecular
characters and genetic performance

To make the hypothetical assumptions about the life forms and establish the facts with data
interpretation and develop capability of handling of instruments and to build inference for scientific
conclusions

To create employable skills in the field of medical, food, Dairy and industrial microbiology and
build the competency in relation with environment consciousness, ethical values and socio-
economical aspects

To be able to analyze problems involving microbes, articulate this with peers/ team members/ other
stake holders, and undertake remedial measures
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Semester

The Syllabus for M.Sc. Microbiology is hereby approved for the session 2024-25

Paper I: Bacteriology and Virology

Paper II: Phycology and Mycology

Paper 1II: Biochemistry

Paper IV: Fundamentals of Immunology

Lab Course I: Based on Paper I and 11

Lab Course II: Based on Paper III and IV

Semester I

Paper I: Cell and Molecular Biology

Paper I1: Microbial Genetics

Paper III: Microbial Physiology and Metabolism

Paper IV: Biostatistics and Computer Application

Lab Course I: based on paper I and 1T

Lab Course II: Based on paper III and IV

Semester I11:

Paper I: Biophysical Technique, Instrumentation
and Bioinformatics

Paper II: Medical Microbiology

Paper III A: Food and Dairy Microbiology
(Elective)

Paper III B: Agriculture Microbiology (Elective)

Lab Course I: Based on Paper I

Lab Course II: Based on Paper II and IIX

Semester IV:

Paper I: Environmental Microbiology

Paper II: Industrial Microbiology and
Fermentation Technology

Paper IIT A: Microbial Biotechnology (Elective)

Paper III B: Microbial Genomics and Proteomics
(Elective)

Lab Course I: Based on Paper I and II

Lab Course II: Based on Paper II1

Any one elective course to be selected as paper 111

Evaluation of Project Work

*Project Work: A project work shall be initiated at the end of semester II for the duration of three months (i.e. June
to August) and undertaken in any reputed Institute/ Industry/P.G. departments of University or College.

Evaluation of Project work: The project report duly signed by the supervisor and the Head of the institution where
the project is completed shall be submitted to the department during Semester IV. Evaluation of the projects shall be

done by external examiner.
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GENERAL INSTRUCTIONS FOR STUDENTS

PP STV

B
1. The candidate has to obtain minimum 20% marks in each theory paper and internal assessment separately.

2. The candidate has to secure minimum 36% marks as an aggregate in order to pass that semester examination.

3. The internal assessment shall include class test, home assignment and seminar presentation.

4. A. In internal assessment, the marks taken into consideration will be the average of class test and home assignment

B. The seminar shall be in lieu of home. assignment from any one of the theory paper and shall be of 20 marks.

C. There shall be one seminar in each semester.

EVALUATION PATTERN

>

Theory 80 marks =04 Credits

1. The question paper will be of 80 marks.

2. Questions will be asked Unit wise in each paper.

3. The marking scheme for each unit will be as follows —
a. Very short answer type question (in one or two sentences) — Two from each unit
b. Short answer type question (in 200-250 words) — One from each unit

c. Long answer type question (in 400-450 words) — One from each unit

» Internal Assessment 20 marks = 01 credit

e Unit test — One class test in each theory paper comprising 20 marks. ( containing two short answer type
questions of 05 marks each and 05 objective type questions of 02 marks each)

e Home assignments — Two long answer type questions from theory paper containing 10 marks each. The
answer should be prepared with the help of standard reference books. (The titles of those books, authors, year
of publication and publishers details should be mentioned in an appropriate way, at the end of each
assignment).

¢ Seminar presentations (Power point) — Comprising 20 marks. The marking of seminar shall be in terms of
hard copy submission (10 marks) and presentation and open discussion (10 marks).

Marking Scheme
Type of Question Unit -1 Unit - IT Unit — IIX Upnit - IV
A Very short (2 2 X 2 =4 marks 2 X 2 =4 marks 2 X 2 =4 marks 2 X 2 =4 marks
questions)
B Short ( 1 question) 1 X 4 =4 marks 1 X 4=4 marks 1 X 4 =4 marks 1 X 4 =4 marks
C Long (1 question) 1X12=12 1X12=12 1X 12 =12 marks 1X12=12
marks marks marks
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DEPARTMENT OF MICROBIOLOGY
GOVT. V. Y. T. P.G. AUTONOMOUS COLLEGE DURG
SYALLABUS AND MARKING SCHEME
FIRST SEMESTER
Session: 2024-25

Marks Allotted in Marks Allotted in
Paper Theory Internal Assessment Credits
No Title of the Paper Total
Max Min Max. Min.
BACTERIOLOGY AND
| VIROLOGY 80 16 20 04 100 05
PHYCOLOGY AND
1] MYCOLOGY 80 16 20 04 100 05
nx BIOCHEMISTRY 80 16 20 04 100 05
FUNDAMENTALS OF
v IMMUNOLOGY 80 16 20 04 100 05
LAB COURSE 1
A\ . 100 33 - - 100 04
Based on Paper I and II
LAB COURSE I
v Based on Paper III and 100 33 N B 100 04
v
Total 520 - 80 - 600 28
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Session 2024-25
M.Sc. — MICROBIOLOGY
SEMESTER I
PAPER -1
MMB 101 BACTERIOLOGY AND VIROLOGY
Max. M. - 80; Min. M. - 16
Upon successful completion of the course, students will be able -
< To understand the classification and diversity among bacteria and their respective forms
% To identify the nutritional requirements for cultivation of bacteria under laboratory conditions
¢ To acquire an initiative about the viruses, related agents and bacteriophages and their organizations
< To get an overview of viral diseases of plants and animals
Unit —I
e Morphology and ultra-structure of bacteria: Morphological types, Archaebacteria, Gram negative and positive
Eubacteria,Actinomycetes and L-forms
e Cell wall: synthesis, antigenic properties; Capsule: types, composition and function Cell membranes:
structure, composition and properties; Structure and functions of flagella, pili, gas vesicles, chromosomes,
carboxysomes, magnetosomes Phycobolisomes, Endospore, Cell division
o Reserve food material, polyhydroxybutyrate, polyphosphate granules, oil droplets, cyanophycin granules and
sulphur inclusions.
Unit — I
e Classification of microorganisms: Basis of microbial classification; Haeckel’s three kingdoms concept,
Whittacker’s five kingdom concept, three domain concept of Carl Woese
e  Salient feature of bacterial classification according to the Bergey’s manual of determinative bacteriology
e Cultivation of bacteria: acrobic, anaerobic, shake & still cultures
e Nufritional types, culture media, Growth curve, Generation time, Growth kinetics, Asynchronous,
synchronous, batch, continuous cultures, Measurement of growth, factors affecting growth, Control of bacteria
and preservation methods.
Unit — ITT
e Brief outline on discovery of viruses, Classification and nomenclature of viruses
e Distinctive properties of viruses, morphology and ultra structure, capsids and their arrangements, types of
envelopes and their composition, Viral genome, their types and structures
e  Virus related agents (viroids, prions).
e Bacteriophages: structural organization, life cycle; (one step growth curve, eclipse phase, phage production,
burst size), lysogenic cycle; Brief details on life cycle of MI3, Mu, T3, T4, and Lamda P1
¢ Genetic mapping of phage T4 , genetic organization A phage
Unit -1V
e Cultivation of viruses: embryonated eggs, experimental animals; Cell culture: primary and secondary cell
cultures, suspension cell cultures and monolayer cell cultures and transgenic system
e  Assay of viruses: physical and chemical methods (protein, nucleic acid, radioactive tracers, electron
microscopy), infectivity assay (plaque Method, end point method), bacteriophage typing
e Structural organization, life cycle, pathogenecity, symptoms of: Plant Viruses (TMV, CMV, and PVX) and
Animal Viruses (Pox, Herpes, HIV, Influenza, Polio), control of vector
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Recommended Books:

1. A Text book of Microbiology — P.Chakraborty , New central book agency(P) Ltd. Kolkata.

2. General Microbiology I &Il - C.B. Powar and H. F. Daginawala , HimalayaPublishing House Bombay.

3. Microbiology — B.D. Davis, R. Dulbecco, HN. Eisen and H.S. Ginsberg, Harper and Row Publishers Philadelphia.
5. A Text book of Microbiology — R.C. Dubey and D.K. Maheshwari, S. Chand and Company Ltd., New Delhi.

6. Microbiology: Fundamentals and Applications — S.S. Purohit, Students Edition, Jodhpur.

7. Biology of Microorganisms — T.D. Brock and M.T. Madigan, Prentice Hall Int. Inc

8. Fundamental Principles of Bacteriology — A.J. Salle

9. General Microbiology —R.Y. Stainer, J.L. Wheelis and P.R. Painter, Macmillan Educational Ltd. London.

10. Modern Microbiology — E.A. Brige, W.M.C. Brown, Oxford, England

11. Text book on Principles of Bacteriology, Virology and Immunology — Topley and Wilson, Edward Arnold,
London

13. An Introduction to Viruses — S.B.Biswas and Amita Biswas, Vikas Publishing house Pvt.Ltd.

14. Virology: Principles and Applications — John Carter and Venetia Saunders, John Wiley and Sons Ltd.



Session 2024-25
M.Sc. - MICROBIOLOGY
SEMESTER 1
PAPER - 11
MMB 102 PHYCOLOGY AND MYCOLOGY
Max. M. — 80; Min. M. - 16

Upon successful completion of the course, students will be able —
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To Know the diversity and life cycle of Eukaryotic Microorganisms, Algae and Fungi
To be able to relate the knowledge of evolutionary relationship among fungal groups

To get insight into useful fungal activities and their importance
To analyze the information regarding representative members of Algae and Fungi

Unit -1

Algae — Distribution, classification, thallus range and nutrition, Pigmentation
Blue Green Algae: classification, properties, economic importance; Diatoms
Algal Reproduction
Algal Ecology
Algal Biotechnology
Lichens — General account, classification, structure, reproduction and economic importance.

Unit - 1T

General Features of fungi: Structure and cell differentiation, Classification, Reproduction

Salient features of Division Myxomycotina, Mastigomycotina and Zygomycotina. Life cycle and economic
importance of representative members

Salient features of Division Ascomycotina — Hemiascomycetes, Plectomycetes, Pyrenomycetes,
Discomycetes, Labelbeniomycetes, Loculoascomycetes. Life cycle and economic importance of
representative members

Unit — III

L ]

Salient features of Division Basidiomycotina-Teliomycetes, Hymenomycetes. Life cycle and economic
importance of representative members

Salient features of Division Deuteromycetes —Hypomycetes, Coelomycetes, Blastomycetes. Life cycle and
economic importance of representative members

e Evolutionary tendencies in lower fungi and higher fungi.
Unit - IV ‘

Fungi and Ecosystem —Nutritional strategies, Fungi as insect symbiont, Fungi and bioremediation, Effect of
Environment on fungal growth, Prevention of fungal growth, Mycorrhiza — Ectomycorrhiza, Endomycorrhiza,
Vesicular Arbuscular Mycorrhiza

Industrial importance of Fungi

Heterothallism in fungi

Sex hormones in fungi
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Recommended Books:

1.
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An Introduction to Mycology — R.S. Mehrotra, and K.R. Aneja 1990, New Age International publishers.
Introduvtion to Mycology (37 Ed.) —Alexopoulus, C.J. and C.W. Mims 1979. Wiley Eastern Ltd.,
Fundamentals of Mycology — J.H. BurnettmPublisher : Edward , Arnold Crane russak.

The Fungi — M.Charlile& S.C. Watkinson, Publisher:Academic Press.

Fundamentals of Fungi — E. Moore-Landeekeer, Publisher: Prentice Hall.

The Algae: Structure and Reproduction, Vol I and II — F.E. Fritsch, Vikas Publishing house Pvt. Ltd.

A text book of Algae— A.V.S.S. Sambamurthy, LK. International Pub.



Session 2024-25
M.Se. - MICROBIOLOGY
SEMESTER I
PAPER - ITI
MMB 103 BIOCHEMISTRY
Max. M. — 80; Min. M. - 16
Upon successful completion of the course, students will be able —
< To learn the characters and classes of basic building blocks and their biological significance
< To be familiar the students with bio-molecular derivatives and their importance

< To Study the structure, properties and biological importance of DNA and RNA
< To understand conceptual knowledge of properties, structure, function of enzymes, enzyme kinetics and
their regulation

Unit -1
e Carbohydrates: Characters and classification; Monosaccharide -classification, structure and physico-chemical
properties, glycosides; Derivatives of monosaccharide — aminosugars, sugar acids and phosphorylated sugars
e Disaccharides- sucrose, lactose and maltose
e Structure, occurrence and biologicalsignificance of polysaccharides (starch, cellulose, chitin, glycogen and
peptidoglycan)

Unit -0
e Amino acids: Standard amino acids, nonstandard amino acids, D-amino acids, beta- and gamma-amino acids,
Classification of amino acids, Analysis of mixtures of amino acids, Derivatives of amino acids
e Proteins: Classification, organization and specificity of proteins, assemblies of proteins, purification
e Vitamins: Classification- water and fat soluble vitamins, structure and their biochemical properties
e Hormones: Basic mechanism of hormones action, hormones and diseases

Unit - ITT

e Lipids: Classification of lipids; fatty acids: physico - chemical properties, separation, distribution in nature,
characterization and saponification

¢ Nomenclature, outline structure, properties and functions of glycerides, neutral lipids(waxes, fats and oils)
Membrane lipids: phospholipids, spingophospholipids and glycolipids
Steroids, Plant sterols, Ergosterol, Stigmosterol and Cholesterol

Structure of purine and pyramidine bases, nucleosides and nucleotides and their nomenclature, Types of RNA
and DNA and their structures

Unit -1V
e Enzymes: Nomenclature, classification
e Enzyme kinetics, factors affecting enzyme activity: Effect of pH, substrate concentration, temperature and
inhibitors
e Mechanism of enzyme action, Competitive and non-competitive inhibition, Regulation of enzyme activity,
allosteric enzymes and feedback mechanisms
e Enzyme assay: General considerations and different methods
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Recommended Books:
1. Principles of Biochemistry- Albert L. Lehninger ,CBSPublisers And Distributors
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Fundamentals of Biochemistry — Dr. J.L.Jain , Dr. Sanjay Jain, S.Chand Publication
Biochemistry- U.Satyanarayana, U.Chakrapani ,Books and Allied (p) Ltd.

Color Atlas of Biochemistry- J.Koolman And K.H. Roehm , Thieme Stuttgart, New York
Biochemistry- Power AndChattwal, Hirﬁalaya Publishing House

Biochemistry- Christopher K. Mathews, K.E.VanHolde, Kevin G. Ahern, Pearson Education
Practical Biochemistry- Principles And Techniques- Keith Wilson And John Walker
Biochemistry — Donald Voet and Judith G. Voet



Session 2024-25
M.Sc. - MICROBIOLOGY
SEMESTER1I
PAPER-1IV
MMB 104 FUNDAMENTALS OF IMMUNOLOGY
Max.M. — 80; Min. M. — 16

Upon successful completion of the course, students will be able —

% To know the concept of immune system and immunity and learn the methods of immunogenic reactions
To understand variety of operation related to immune response

To conceptualize the origin of lymphocytic clones

To know the theory of immunization and immune therapy

o
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Unit -1
e Immune System and Immunity: History of Immunology
e Structures, composition and functions of cells and organs involved in immune system
e Immune responses: Innate immunity and Acquired immunity
e Antigens: Structure and Properties, types, Iso and allo, haptens, adjuvants, antigen specificity
e Immunoglobulin: structure, heterogeneity, types and subtypes, properties (physico-chemical and biological)
Unit -1
e Complement: structure, components, properties and functions
e In vitro Methods: agglutination, precipitation, complement fixation, immune fluorescence, ELISA, Radio
Immunoassays
e In vivo Method: Skin tests & immune complex tissue demonstrations, applications of these methods in
diagnosis of microbial diseases
e [mmunohaematology: blood groups, blood transfusion and Rh incompatibilities
Unit - IT
e Structure and functions of MHC
e Gene regulation and Ir-genes; HL-A and tissue transplantation, Tissue typing methods for organ and tissue
. transplantations in humans; graft versus host reaction and rejection
e  Autoimmunity: Theories, mechanism and diseases with their diagnosis
Unit ~IV
e Tumor immunology: Tumor specific antigens, Immune response to tumors, immune diagnosis of tumors,
detection of tumor markers, alphafoetal proteins, carcino embryonic antigen
e ' Hypersentivity Reactions: Antibody mediated, Type I (Anaphylaxis), Type II (Antibody dependent cell
cytotoxicity), Type Il (Immune complex mediated reactions), Type IV (Cell mediated hypersensitivity
reaction)
» Cytokines: Properties, classification, biological functions, cytokine receptors and cytokine related diseases
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Recommended Books:

1. Essentials of Inmunology — .M. Roitt, ELBS, Blackwell Scientific publishers, London.
Kubey Immunology II-Edition—J. Kube, W.H. Freeman and company. New York.
Immunology. Understanding of Immune System —Klaus D.ElgertWiley— Liss. NY.

o RS

Text book on Principles of Bacteriology, Virology and Immunology (IX Edi)-Topley&Wilson’s (5 volumes)
Edward Arnold, London.

Immunology — S.S. Lal and Sanjeev Kumar, Rastoogi Pub. Meerut India.

Immunology at a glance — J.H.L. Playfair

The chain of Immunology — G. Feinberg and M.A. Jackson

Lecture notes on immunology — L.R. Todd, Blackwell scientific Publications, Oxford.

Fundamental Immunology — W.E. Paul, Raven Press, New York

10. Fundamentals of Immunology — R.M Coleman, M.F. Lombord and R.E. Sicard, 2" Ed. Brown Publishers
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Session 2024-25
M.Sc. MICROBIOLOGY
SEMESTER -1
LAB COURSE 1
MMBL 01 BACTERIOLOGY & VIROLOGY AND PHYCOLOGY &MYCOLOGY
List of Practical Exercises
M.M. -100

I - Bacteriology and Virology

1.

2
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Isolation of bacteria from following sources and study their cultural characteristics.

Air, Water and Soil.

Identification of isolated bacteria by Gram staining, Negative staining, Acid fast staining and
Flagella staining.

. Identification of isolated bacteria on the basis of biochemical properties.

o IMVic test

o TSIA test

e H>S production test

e (Catalase production test

e Amylase production test
Determination of bacterial growth by Turbidity measurement (Spectrophotometric method).
Isolation and examination of Actinomycetes from soil and study their cultural characteristics.
Phage titration and determination of Viral load in given sample.
. Symptomatological study of Viral Diseases (plants and animals).

Im- Phycology &Mycology

RN N RO~

Isolation of Green Algae and Cyanobacteria from soil and water samples.

Study the special features of selected Green Algae, Cyanobacteria and Diatoms.

Study the special features of Lichens.

Isolation and examination of Rhizospheric fungi by Warcup’s method.

Isolation and examination of Keratinophilic fungi from soil by Keratin Bait technique.
Isolation and examination of Coprophilous fungi from dung by Moist Chamber method.
Isolation and examination of Storage fungi from food grains by Blotter technique.
Isolation and examination of Zoosporic fungi from water by Seed Bait technique.
Isolation and examination of Aeromycoflora by Petri plate exposure.

10 Study of Endomycorrhiza colonization and calculation of percent root infection.
11. Study the special features of selected fungal isolated.
12. Micrometry and camera Lucida studies of some microbial structures.
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Session 2024-25
M.Sc. MICROBIOLOGY
SEMESTER -1
LAB COURSE I
MMBL 02 BIOCHEMISTRY AND IMMUNOLOGY
List of Practical Exercises

M.M. -100

I Biochemistry

1.

Preparation of buffer and determination of pH.

2. Extraction and determination of total sugars in the sample by Dubois method.

ACNOCEIIRARAN-ERG

Determination of reducing sugar in the sample by Benedict’s reagent.

Distinguish between aldose and ketose sugar by Seliwanoff’s test.

Determination of starch by Iodine test.

Detection of free amino acid in the sample by Ninhydrin test.

Extraction of protein and estimation by Folin-Lowry and Biuret method.

Detection of presence of lipid by Saponification.

Isolation of genomic DNA from bacterial cell and estimation by DPA method (Diphenylamine
method).

10. Isolation and estimation of RNA from yeast.
11. Enzyme production test by microorganisms (Amylase/Lipase/Gelatinase/Pectinase/ Protease).

II Immunology

1.
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Study of agglutination reaction with blood grouping and Blood examination for Rh factor.
Characterization of Lymphocytes from blood.

Antigen antibody reaction by Double Diffusion technique.

Separation of Immunogen by immuno electrophoresis technique.

Dot ELISA.

Determination of concentration of given antigen by RID technique.

Antigen/Antibody capture ELISA
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