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The pioneering work done in the Microbiology andddlpgy laboratory othe Botany department
triggered a vision of initiating a fi-fledged curriculum in Applied Microbiology anc
Biotechnologyat Dr. Harisingh Gour Vishwavidyala: Sagar The idea conceived by the foun
head, Prof. S. C. Agrawal (Head:1-2004) resulted in the start of thisuch awaed PG course in
Life Science faculty in 1990-91.

Under the able directios andntiring efforts of Late Prof. P.C. Jain (Head: 24-2012) the
department could acquire the present status. Simee department has stood among the 1
runners in teaching and research in Microbiology aocupies a place prominence in the field. |
last ten years the department has witnessed t deal of expansion with regards to irstructure
and facilities as a seaif higher learning in Microbiology. With the estebiment of Central
Universityin 2009, the department was renamed as Departménicmbiology and became a p:
of School of Biological Scienc€SBS.

The departmertffers following course:

SNo. | Course Intake
1. M.Sc. Microbiology 19
2. Ph.D. Microbiology 12*
(*subject to availability of seal

The department has published significant numbepuilications in theleading national an
international peer reviewed scientific journals.plas, the department has a organized several
hand’son workshops, national and international conferenée the department of Microbiolo,
research is being pursued in both basic and applieds of Microbiology. With an inclinatic
towards inter disciplinary research, faculty mersbén the department have forged ac
collaboration within and outside the university.cRetly, laboratoris of bioimaging, infection an
immunity and hospathogen interaction have been established. Theorma&search field
encompass microbial hemicellaks, inulinases, Lasparaginase, thermophilic funimmobilized
biocatalysts, bioimagindructosyltranserase, nanobiotechnology etc.
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1. Name of the Prograniv .Sc. Micr obiology
2. Duration of the program:

(a) Minimum duration: Two years
(b) Maximum duration: Four Years

3. Structure of the program:

(a) Number of Core Courses80
(b) Minimum number of Elective Courses to be opigdhe student : D
(c) Minimum number of open Elective Courses to pted by the studenfl

4. Scheme of examination

(a) Mid Semester Examination : 20 Marks
(b) Internal Assessment : 20 Marks
(c) End Semester Examination : 60 Marks

5. Assessment:

1) Internal Assessment:

a) Theory

Each theory course must clearly mention the metloggcof assessment i.e.
assignment, presentation, group discussion eteri#pg on the number of
students in the class and feasibility of adoptimgsicular methodology. The
distribution of marks of internal assessments diets follows:

(i) Evaluation of the assignment
Presentation, group discussion etc. : 15 marks
(i) Attendance : 05 marks

The marks for attendance shall be awarded as fellow

(i)  75% and below : 00 Mark
(i)  >75% and upto 80% : 01 Mark
(i) >80% and upto 85% : 02 Marks
(iv) >85% and upto 90% : 03 Marks
(v) >90% and upto 95% : 04 Marks
(vi) >95% : 05 Marks

Note: To be eligible to appear in End Semester Exantnaa student must
appear in Mid Semester Examination and Internakgssent.
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b) Practical/Lab Courses:
1. Evaluation of Practical/Lab Courses shall beobsws:
(i) Performing and getting the experiment checlegltarly and
Incorporating the suggestions in the practcdaé book : 15 Marks
(i) Attendance : 05 Marks

The marks for attendance shall be as follows:

(i)  75% and below : 00 Mark
(i)  >75% and upto 80% : 01 Mark
(i) >80% and upto 85% : 02 Marks
(iv) >85% and upto 90% : 03 Marks
(v) >90% and upto 95% : 04 Marks
(vi) >95% :05 Marks

c) End Semester Examination for practical/Lab Cesirs

It will consist of 60 marks as follows:

(a) Assessment of performance in the Experimes0 Marks
(b) Viva-Voce of Experiment : 10 Marks

d) Evaluation of Projects:

It will be based on periodic assessment of the nesxjof the project and End
Semester Examination as follows:

(i)  First periodic assessment of the progress afaveeks : 20 Marks
(i)  Second periodic assessment after 04 weeks 20 Marks
(i) End Semester Examination will consist of :
(a) Evaluation of the project report : 50 Mark
(b) Viva-Voce of the project report : 10 Marks
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Department of Microbiology
Dr. Harisingh Gour Vishwavidyalaya, Sagar

Scheme of M.Sc. Program in Microbiology under CB&Stem

| Semester

CoreCourses

S.No. | Course Name of the Course Credit
Code

MIC CC 121 | General Microbiology and Microbial Diversity (Ther

MIC CC 122 | General Microbiology and Microbial Diversity (Prazl)

MIC CC 123 | Principles of Biochemistry(Theory)

MIC CC 124 | Principles of Biochemistry(Practical)

MIC CC 125 | Bioinstrumentation, Bioinformatics and Biostatisti{@heory)

MIC CC 126 | Bioinstrumentation, Bioinformatics and Biostatisti®ractical)

MIC CC 127 | Enzyme Technology (Theory)
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MIC CC 128 | Enzyme Technology (Practical)

Il Semester

Core Courses

S.No. | CourseCode | Nameof Course Credit
1 MIC CC 221 Microbial Physiology and Metabolism (TDing) 4
2. MIC CC 222 Microbial Physiology and Metabolism (Etreal) 2
3. MIC CC 223 Industrial Microbiology (Theory) 4
4, MIC CC 224 Industrial Microbiology (Practical) 2
Elective Cour ses

5. MIC EC 221 Environmental Microbiology (Theory) 3
6. MIC EC 222 Environmental Microbiology (Practical) 1
7 MIC EC 223 | Methods in Molecular Biology (Theory) 3
8. MIC EC 224 Methods in Molecular Biology (Practical) 1
Open Elective

9. MIC OE 221 World of Microbes (Theory) 2
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[l Semester

Core Courses

S. No. Course Code | Name of Course Credit

1. MIC CC 321 Medical Microbiology and Immunology (Tdrg) 4

2. MIC CC 322 Medical Microbiology and Immunology (Etieal) 2

3. MIC CC 323 Microbial Genetics and Molecular Biologiheory) 4

4. MIC CC 324 Microbial Genetics and Molecular Biologpractical) 2

Elective Cour ses

5. MIC EC 321 Food and Dairy Microbiology (Theory) 3

6 MIC EC 322 Food and Dairy Microbiology (Practical) 1

7. MIC EC 323 Principles of Bioimaging (Theory) 3

8 MIC EC 324 Principles of Bioimaging (Practical) 1

IV Semester

Core Course

S.No. | CourseCode | Nameof Course Credit

1. MIC CC 421 Project Work / Dissertation on any Migiology 16

related aspect

Scheme

CoreCourse Dept. Elective Open Elective Project Work Total
8*6=48 4*4=16 2 16 82

CC- Core Course, EC- Department Specific Elective, OE- Open Elective
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00
Department of Microbiology
Class | Subject Semester | Course Code | CourseTitle Marks Credit
M.Sc. | Microbiology | I MIC CC 121 | General Mid Sem 40 | 04
Microbiology End Sem 60
and Microbial
Diversity
(Theory)
Unit 1 12 hours

Milestones in development of Microbiology: Contrilmns of Leeuwenhoek, Pasteur, Jenner,
Koch, Metchnikoff, Waksman etc.

Bergey’s Manual of and Systematic Bacteriology. idiial taxonomy: Numerical taxonomy ar
basis of Three domain classification (Carl Woese).

Structural components of Eubacteria: Ultra struetufrbacterial cell A) Cell wall; B) Surface
adherents: capsule and slime layer; C) Surfaceralgges: Flagella and Pili; D) Endospores.
Staining: Gram'’s staining, Endospore, Capsule, Aasd staining.

Unit 2 12 hours
Principles of microbial growth: Liebig’s Law and &@fords law. Microbial classification based
on energy and nutrient requirements. Introductmhibchemical characteristics based on
carbohydrate metabolism (oxidative and fermentatietabolism; gas production; MR-VP test
and nitrogen metabolism (Indole production).

Unit 3 12 hours
Bacteriology: Microbial diversity of Archaebacterfalassification, Characteristic features and
importance. Characteristics of methanobacteriapiales, thermoacidophiles.

Microbial diversity of Eubacteria: Structure-furarti properties and economic importance of
Gram Positive (Actinomycetes) and Gram negativedsacSpirochetes, Chlamydia, Rickettsia
and Mycoplasma.

Unit 4 12 hours
Mycology: General characteristics of Division Eurotecwith emphasis on Morphology,
Reproduction and Nutrition in Fungi. General cheeastics and life-cycle of Oomycetes
(Phytophthora)Rhizhopus/ Mucor (Zygomycetes)Saccharomyces (Ascomycetes)Agaricus
(Basidiomycetes), characteristics and importandeeafteromycetes.

Unit 5 12 hours
Virology: General characteristics structure of ata$sification of virus ultra structure TMV-
Lytic and Lysogenic cycle in bacteriophoges. Lijele of HIV and Herpes simplex virus.

d
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Department of Microbiology

Class

Subject Semester | CourseCode | CourseTitle Marks Credit

M.Sc.

General

Microbiology Mid Sem 40

Microbiology I MIC CC 122 ar_ld M_lcroblal End Sem 60 02
Diversity

(Practical)

60 Hours

List of Practicals

1.

2.

Preparation of A) Nutrient agar (NA) for bactensdblation and B) Potato/Sabouraud
Dextrose Agar (PDA/SDA) for fungal/yeast growth.

A) Isolation and growth of rhizosphere bacteriaMA plate using serial dilution and
spread plate method. B) Isolation and growth ofjlrcolony on PDA/SDA plate.
Preparation of single bacterial colony using strglake method.

A) Bacterial identification: Morphological stainingnd biochemical tests on isolated
bacteria. B) Fungal identification: Spore and hystaining and their characteristics.
General characteristics and microscopic identitbcadf Bacteria & Fungi.

Isolation of plaques from sewage water.

Essential Readings:

1.

2.

3.

The Microbial World by Stainier R.V., Ingraham, J.Wheelis, M.L. and Painter P.R. ,
Prentice-Hall of India (Pvt.) Ltd., New Delhi.

Microbiology By Pelczar M., Chan E.C.S. and KridgR. Tata Mc Grew Hill Pub. Co.
Ltd., N. Delhi.

Brock-Biology of Microorganisms Madigan M.T., Marko J.M. and Parker J.,
Prentice Hall Int. Inc.

An Introduction to Mycology by Mehrotra, R.S. andRAneja, New Age International
Press, New Delhi.

Webster, J. 1985. Introduction to fungi . Cambritlyeversity Press. Cambridge, U.K.
Kango, N. (2009). Textbook of Microbiology. IK inteational Publishers, New Delhi.

Suggested Readings:

1.

2.

Bergey’'s Manual of Determinative Bacteriology (8 itifoh) Buchanan, R.E. and
Giboson, N.E.,Williams and Wilkinson company, Baltire

Morphology and Taxonomy of fungi By E.A. Bess®jkas Publishing House Pvt.
Ltd., New Delhi.
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Department of Microbiology
Class Subject Semester | CourseCode | CourseTitle Marks Credit
Principles of
. : Biochemistry Mid Sem 40
M.Sc. | Microbiology MIC CC 123 (Theory) End Sem 60 04
Unit 1 12 hours
Concept of pH and buffers, pKa, Amino Acids: Clé&sation, structure and properties, unusual

amino acids, peptides, Isoelectric point, Zwitten,i Proteins: Classification, structure 3
functions.

nd

Unit 2 12 hours

Carbohydrates: Classification, structure, propsrdied functions. Aldoses, ketoses,
monosaccharide, disaccharides, polysaccharides) kooh Heteropolysaccharides, Starch,
Glycogen, Chitin, Cellulose, Peptidoglycan, Metadral of monosaccharides.

Unit 3 12 hours

Nucleic Acids: Structure of nucleotides. Structarel properties of RNA and DNA, Variation
from Watson and Crick model, Special structureBNA, Hybridization, Hypo and
hyperchromic shift, Tm, Concept of Central DogiB@ancept of genes and their regulation.

Unit 4 12 hours

Lipids: Classification, structure, types and biotag functions- Oils, fats, waxes, fatty acids,

phospholipids, Sphingolipids, galactolipds, Sulpbidlk, Steroids, Lipids in signal transduction|

Unit 5 12 hours
Transport of molecules -Active and passive, diffusiGroup translocation, lonophores;

Membrane proteins, Cell Junctions, Molecular me@marof signal transduction pathways.




M. Sc. Microbiology (2020-21)

Class Subject Semester | Course Code CourseTitle Marks Credit
Principles of Mid Sem
. . Biochemistry 40
M.Sc. | Microbiology MIC CC 124 (Practical) End Sem 02
60

List of Practicals
Fehling’s test and Molisch’s test for detectiorcafbohydrates.
Demonstration of light absorption by Nucleic acid.
Detection of proteins using spectrophotometry
Quantification of proteins.
Quantification of Nucleic Acids
Agarose gel electrophoresis for nucleic acid vigaébn.
Analysis of quality of DNA/RNA by spectrophotometer
Demonstration of phenomena of hypocheoshift and hyperchromic shift.

©NOOAWNE

Essential Readings:
1. Biochemistry by G. Zubey.
2. Biochemistry, D. Freifilder, W.H. Freeman & Company
3. Harper’'s Biochemistry, Murray et al., Mc Graw Hill.
4. Principles of Biochemistry, Lehininger, Nelson abalx.

Suggested Readings:

1. Biochemistry, Stryer'8edition W.H. Freeman 2001
2. Clinical Biochemistry by MN Chaterji and Rana Shend

10
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Department of Microbiology

Class Subject Semester | Course Code CourseTitle Marks Credit
. . Mid Sem 40
Bioinstrumentation,
Bioinformatics and End Sem

M.Sc. | Microbiology MIC CC 125 | Biodtatistics 04
(Theory)

Unit 1 12 hours

Principles and applications of sterilization: Plegsiand chemical control of microorganisn
Heat, filtration and radiation. Use of halogens] ahenolic compounds, heavy metals, alcoh
ethylene oxide, aldehydes and hydrogen peroxidstésilization.

ols,

Unit 2 12 hours
Microscopy and microscopic techniques: A generalvwkedge of principles involved in variol
types of microscopy and their applications inclgdilght microscopy, dark field, phase contr
microscopy, fluorescence microscopy and electroerascopy (SEM,TEM), Principle an
practice of micrometry.

IS
Ast
d

Unit 3 12 hours
Principle and applications of spectrophotometrycroplate reader, flow-cytometer, DN
sequencer and thermocycler (PCR). Principle, agiptios and types of centrifuge. Cellu
fractionation

A
ar

Unit 4 12 hours
Chromatographic techniques: Types and uses of pagaomatography, thin laye

chromatography, column chromatography, high peréoree liquid chromatography (HPLQ).

Electrophoresis: principle and applications in eleggrization of proteins and enzymes.

b
-

N

Unit 5 12 hours

Biological databases for nucleic acid and proteata mining, Database searching, Seque
alignment - BLAST, CLUSTAL W. Application of bioinfmatic tools in microbiology. Mear
median and mode. Standard error, standard deviat@spone surface methodology

ence

—4

for

optimization of bioprocess.

11
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Department of Microbiology

Class Subject Semester ngg:e CourseTitle Marks Credit
Bioinstrumentation,
Bioinformatics and .

M.Sc. | Microbiology MIC CC | giostatistics Mid Sem 40 02

126 | (practical) End Sem 60

List of Practicals:

NoakwNpE

Application of various methods/apparatus for staation of liquids/solids
Visualization of various microorganisms by usinffetent microscopic techniques
To decipher the principle of Beer-Lambert's lanngsspectrophotometer.

To amplify a single gene of interest by PCR.

To perform Paper/TLC chromatography of compounds

Separation of DNA fragments by Electrophoresis

Bioinformatics data mining/primer designing/BLAST

Essential Readings:

ok wNE

~

Biochemistry Laboratory Techniques by Chaykin, S.

Statistical Analysis in Biology by Mathur, K.

Introductory Practical Biostatistics by Mishra addshra.

Instrumental Methods of Chemical Analysis by SharBi&.

Statistical Methods in Biology by Bailey, N.T.J"(&d.).

Fundamentals of Information Technology by LeonaAd Leon, M. Vikas Publishing
House and LeonPress Chennai.

Advances in Bio-Imaging: From Physics to Signal erstianding Issues: State edited
by Nicolas Loménie, Daniel Racoceanu, AlexandredBtzud, 2012

8. Kango, N. (2009). Textbook of Microbiology. IKternational Publishers, New Delhi.

Suggested Readings:

1.
2.

Fundamentals of Computers by C. Xavier, New AgedliBlakrs, New Delhi.
Introduction to Bioinformatics by Parrysmith andwbod.

12
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Department of Microbiology

Class Subject Semester | Course Code CourseTitle Marks Credit
o Enzyme Mid Sem 40
M.Sc. | Microbiology I MIC CC 127 | Technology End Sem 60 04
(Theory)
Unit 1 12 hours

Introduction to enzymes: classification and nomatuwcke, Characteristics of enzymes. Mode
action and kinetics of enzyme catalyzed reactidhis Vmax). Types and Mechanism of enzyn
inhibition, Biotechnological importance of enzymes.

of

Unit 2: 12 hours
Microbial sources of enzymes. Primary and secondargening of microorganisms for enzyi
production. Qualitative and quantitative assay bfyene activity; Enzymes units Amylase
Cellulases, Hemicellulases, Proteases. Naturakgnithetic substrates for enzyme assay,.

me
£S,

Unit 3: 12 hours
Microbial enzyme production: submerged and sokldestermentation (SSF). Important parame
in enzyme production. Enzyme purification Techn&urecipitation, chromatographic separati
gel filtration, anion and cation exchange, zymogsap

ters
on-

Unit 4 12 hours
Techniques used in characterization of enzyme®rahation of molecular weight (SDS PAG
Gel filtration), Isoelectric point, pH & temperatuoptima and stability, Inhibition pattern, Prod
analysis of enzyme action using TLC, HPLC, and MALIDF

E,
ct

Unit 5 12 hours
Molecular biology of enzymes- aminoacid sequencstgicture and function relationship. Prot
engineering & directed evolution. Cloning and owvexpression of microbial enzymes
heterologous host.

ein

13
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Department of Microbiology
Class Subject Semester ng(;:e CourseTitle Marks Credit
Enzyme .
. . MIC Mid Sem 40
M.Sc. | Microbiology CC 128 Technplogy End Sem 60 02
(Practical )
List of Practicals

1. Primary screening efamylase and protease on solid media.

2. Quantitative estimation of microbiakgmes.

3. Preparation of standard for glycosigdaseteases etc.

4. End product analysis of enzyme actiesingi TLC, HPLC.

5. Major steps of enzyme purification-gpétation, ion exchange chromatography,
gel filtration

6. Zymography- visualization of enzymesgais.

7. Use of synthetic substrates in enzyssay

Essential Readings:

1.

2.

o0k

Atkinson D.E. 1966. Regulation of Enzyme Action.rARev. Biochem. 35: 85—
124.

Fersht A. 1985. Enzyme Structure and Mechanism. &hdW.H. Freeman and
Co., New York.

Microbial Biotechnology: Fundamentals of Applied dvbbiology By Alexander
N. Glazer, Hiroshi Nikaido, 2007

Advances in Enzyme Biotechnology (Eds Shukla &deleke), Springer 2013
Gutfruend H. 1972. Enzyme: Physical Principles.éjntescience, New York.
Price N.C., Stevens L. 1982. Fundamentals of Enkygyo Oxford University
Press, Oxford.

. Bailey, J.E., and Ollis, D. F. 1977. Biochemicalgemering fundamentals,

McGraw-Hill Book Company, London.

Suggested Readings:

1.

2.

Sumner J.B., Somers G.F. 1953. Chemistry and Metbb&nzymes. Academic Press,
Inc., New York

Allan Svendsen 2016 Understanding Enzymes-ttamdesign, Engineering, and
Analysis. Pan Stanford Publishing Pvtd.L

14
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Department of Microbiology

Class | Subject Semester | Course | CourseTitle Marks Credit
Code
M.Sc. | Microbiology |11 MIC Microbial Mid Sem 40 | 04
CC 221 | Physiology and | End Sem 60
M etabolism
(Theory)
Unit 1 12 hours

Microbial Growth and Movement: Mathematical natarel expression of microbial growth.
Generation time. Synchronous growth. Bacterial ¢ginow batch and continuous cultures,
chemostats and turbidostaiscoli chemotaxis system, structural organization ofdyaatsensors
for chemotaxis, mechanism of chemotaxis regulation.

Unit 2 12 hours

Central pathways of carbohydrate metabolism: Mdialpathways in aerobic heterotrophs:
Pyruvate formation (Embden-Meyerhof pathway (EM§Ndolytic pathways, Pentose phosphate
pathway (PPP) /hexose monophosphate shunt, Entmaddpoff pathway). Metabolic pathways
utilizing pyruvate (TCA cycle, glyoxylate cycle).

Unit 3 12 hours
Energy production: Substrate level and oxidativespiorylation. Electron Transport Chain. Nate
on transport system: Iron transport and phosphsteaase system.

Unit 4 12 hours

Microbial synthesis of purine and pyrimidine basE®NA and DNA.
Biosynthetic pathways of Serine family (Serine, €ty and Cysteine); Aromatic family
(Tryptophan, Phenylalanine and Tyrosine); Pyruvamely (Alanine, Valine and Leucine).

Unit 5 12 hours

Biosynthetic pathways of Glutamate family (Glutamiirginine and Proline); Aspartate family
(Asparagine, Methionine, Threonine, Isoleucine bysine) and Histidine.

Microbial synthesis of phospholipid (Phosphatidytatolamine, Phosphatidylgycerol and
cardiolipin).

15
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Department of Microbiology
Class Subject Semester ng(;(s;e CourseTitle Marks Credit
Microbial
. : MIC CC | Physiology and Mid Sem 40
M.Sc. | Microbiology [ 292 M etabolism End Sem 60 02
(Practical)

60 Hours

List of Practicals

1.
2.
3.

4.
5.

Demonstration of bacterial growth curve using smgttotometer/plate-reader
(increase in OD at 600nm).

Effect of antibiotics or radiation on bacterial gitb rate as demonstrated by spread
plate method.

Demonstration of Bacterial chemotaxis/motility iadberia.

Demonstration of bacterial biofilms as a producit®imetabolism.

Demonstration of metabolically active cells usingotr dyes e.g. SYBRGreen or
tetrazolium salt 5-cyano-2,3-ditolyltetrazolium atitle (CTC) or other chemicals.

Essential Readings:

1.

N OTAWN

“The Microbial world” by Stanier, Ingraham, Wheelsnd Painter. Mc Millan
Educational Ltd., London.

Microbial Physiology by Moat and Foster , Wiley.

Essentials of Bacterial Physiology by Umbreit.

Bacterial Physiology and Metabolism by Skokatch.

Microbial life in Extreme Environments by KushnBr,J. Academic Press.

Cell Biology by Pawar, C.B.

The control of Antibiotic Resistance in Bacteria®yrart. Harris and Harris.
Biochemistry of Antimicrobial Action by Franklin dnfSnow, Chapman and Hall, New
York.

Suggested Readings:

1.
2.
3.

Manual of Methods for General Bacteriology by Ripli G.
An Introduction to Practical Biochemistry by David Plummer.
Soil Microorganisms and Plant Growth by Subba R&8.

16
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Department of Microbiology

Class Subject Semester ng(;(s;e CourseTitle Marks Credit
Industrial
. , MIC | Microbiology Mid Sem 40
M.Sc. | Microbiology [ CC 223 | (Theory) End Sem 60 04
Unit 1 12 hours

Development and scope of industrial microbiologgre®ning for economically important
cultures (Primary and Secondary screening). Detectind assay of fermentation products:
chemical and biological assay methods. Stock astand their preservation methods

Unit 2: 12 hours
Fermentation equipments: Design and constructiofeohenters, Shaking device, aeratjon
device, Monitoring of fermentation process. Chagastics of fermentation media, Raw
materials (substrates). Scale up of fermentatiocgsses, Product recovery methods

Unit 3 12 hours

Application of biotechnology in pharmaceutical isthies: Production of antibiotic
(Penicillin, Streptomycin) and vaccines. Producti@md application of Microbial Enzymes:
Amylases, proteases and cellulases. Immobilizegineag and their application

12)

(9]

Unit 4 12 hours
Microbiological production of beverages: Productmnbeer, wine and whiskey. Fermentatjve
production of ethanol (Pasteur effect), Solventd arganic acids: Acetic acid, citric acid, |n-
butanol.

Unit 5 12 hours
Screening and microbial production of amino acld$yéine, L-Glutamic acid), Transformatign
of steroids. Importance of microorganisms of inthea, petroleum and mine industrigs,
bioleaching of metals.

17
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Department of Microbiology

Class Subject Semester ng(;ge CourseTitle Marks Credit
Industrial
. , MIC | Microbiology Mid Sem 40
M.Sc. | Microbiology | 11 CC 224 | (Practical) EndSem 60 | %2

List of Practicals

1
2.
3

4.
5.

. Screening of microbial population for bioactive emiles- enzymes, antibiotics etc.

Production of bioactive molecules in shake flagkd lab scale fermenter.

. Downstream processing of a bioprocess- separatidtration, centrifugation,

precipitation), chromatographic methods etc.

Quantification of biological activity (enzyme assajoassay)

Studies on effect of process parameters on growthpsoduction of microorganism

and product.

Production of alcoholic beverages using native tgeasd estimation of yield using

distillation.

Application of industrial enzymes in production gihtform sugars, oligosaccharides
etc.

Application of alkalistable protease in detergentdestaining of clothes, dehairing of
hides etc.

Essential Readings:

NoakwnNpE

8.

Industrial Microbiology by Casida, L.E.

Industrial Microbiology by Patel, A.H.

Industrial Microbiology by Miller and Litsky.

Industrial Microbiology by Prescot and Dunn.

Industrial Microbiology by Onions, Allsopp and Eggi

Microbial Enzyme and Biotechnology by Fogarty arelliK

Biotechnology: A Text Book of Industrial Microbialy by Crueger and Anneliese
Cruger. Panima Publishing Corporation, New Delhi.

Principles of Fermentation Technology By Stanbupyf., ABP, New Delhi.

Suggested Readings:

1.
2.
3.

Comprehensive Biotechnology by Murrag (Ed.). Vol. |
Process development of Antibiotics fermentatiorClayam, C.T.
Economic aspects of Biotechnology by Andrew J. Niagk

18
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Department of Microbiology

Class |  Subject | Semester ngéze Course Title Marks | Credit
Environmental .
. . MIC ) ) Mid Sem 40
M.Sc. | Microbiology [ EC 221 Microbiology End Sem 60 03
(Theory)
Unit 1 9 hours

Air Microbiology: Air borne microorganisms and theignificance in human health and plant
disease development. Microorganisms in indoor aridamr environment. Techniques for analysis
of air borne microorganisms — The settling platehteque, slit type sampler, liquid impinger,
sieve sampler (Anderson’s sampler and cascade sgiigltration methods

Unit 2: 9 hours
Water Microbiology: General distribution and factaffecting water microbes. Methods |of
purification of water (Small and Large scale peafion), Bacterial contaminants in water: The
coli form group and non-coliform groups.
Sewage: Composition and its disposal, major groups of ouoecganisms in sewage, BOD,
treatment of domestic and municipal sewage.

Unit 3 9 hours
Soil as environment for microbial growth: Rhizosgheoil microorganisms. Rhizosphere effect.
Role of microorganisms in mineral cycling (Nitrogé&arbon, Phosphorus).
Solid waste & its management using microbes as tool

Unit 4 9 hours
Microbial interactions: commensalisms, neutralisynergism and antagonism, symbiosis. Soil as
source of industrially important microorganismsregning of soil microorganisms for bioactive
molecules: enzymes and antibiotics

Unit 5 9 hours
Concept and scope of Environmental biotechnologye Rf microorganisms in Bioremediation.
Nature of industrial effluents of leather and phaceutical industries.

19
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Department of Microbiology

Course

Class Subject Semester Code CourseTitle Marks Credit
Environmental
. . MIC EC Microbiology Mid Sem 40
M.Sc. | Microbiology | I 222 (Practical) End Sem 60| %
30 Hours

List of Practicals

1.

2
3.

4.
S.

Analysis of microorganisms present in differenteyqf environment/air by settling
plate/different Air sampler.

. MPN analysis of sewage and tap water.

Screening of microbes from environment to show rtlegonomic potential e.g.
enzyme secretion or antibiotic producers.

Demonstrating rhizosphere effect.

Isolation & identification of microorganism fromftérent biomass.

Essential Readings:

1.
2.
3.
4,

5.

Brock-Biology of Microorganisms Madigan M.T., Marko J.M. and Parker J.,
Prentice Hall Int. Inc.

Sewage treatment in hot climates by Mara, D.

Biotechnology and waste water treatment by fieldd.,.

Tilak, S.T. (1989). Environmental ecology and aestdgy. Today & Tomorrow's
Printers & Publishers. p222

Tilak S.T. 1987 “Air monitoring practical ManuaR/aijanti Prakashan, Aurangabad.

Suggested Readings:

1.
2.
3.

4.

Introduction to soil microbiology bglexander, Martin. John. Wiley & Sons Inc., NY.
Bioremediation by Barker, KH, & Herson, D.S. Mc @r#lill Inc., New York.
Andersen, A. A. (1958) New sampler for the colleati sizing and enumeration of
viable airbone particles. Journal of BacteriologyB0-484

May, K.R. (1966) Multistage liquid impinger. Badblogical Reviews 30(3): 559-570
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M. Sc. Microbiology (2020-21)

Department of Microbiology

Class Subject Semester ngé:e CourseTitle Marks Credit
Methodsin
: : MIC EC | Molecular Mid Sem 40
M.Sc. | Microbiology I 293 Biology End Sem 60 03
(Theory)
Unit 1 9 hours

Electrophoresis- Basic concept of electrophoresises of electrophoresis, factors affect
electrophoretic mobility of charged particle, Gébatrophoresis, Isoelectric point, Isolect
focusing, applications of electrophoresis.

ng
ric

Unit 2: 9 hours
Native and SDS- PAGE, Western blotting, Imnmunogpiatiion, Pull down Assay, proteomi
as a tool for identification of proteins involvaddisease conditions, applications of proteom
Studying intracellular localization of proteins.

CS
ics,

Unit 3 9 hours
Isolation of plasmid DNA, genomic DNA and RNA, cDNgynthesis, PCR & real time PC
Southern and Northern blotting, DNA fingerprintid@NA foot printing

R,

Unit 4 9 hours
Basics of cloning, Restriction Enzymes, VectorsarnBformation, Transfection, Selecta
Markers, Reporter Genes, applications of genomics.

DlE

Unit 5 9 hours
Microarray, 2-Dimensional gel electrophoresis, wgsial of protein-protein interaction
2-Hybrid systems, RNA interference, Ribonucleas#qmtion assay.
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M. Sc. Microbiology (2020-21)

Department of Microbiology
Class Subject Semester ngé:e CourseTitle Marks Credit
Methodsin
Molecular .
. . MICEC | . Mid Sem 40
M.Sc. | Microbiology [ 224 Blolog_y End Sem 60 01
(Practical)
30 Hours

List of Practicals

Transformation oE. coli cells.

Restriction digestion of Plasmid DNA.

Isolation of Plasmid DNA front. coli cells.

Restriction analysis of DNA.

Measurement of DNA quantity by Spectrophotometer.
PCR amplification of DNA

Isolation of genomic DNA.

Visualization of DNA on agarose gel.

Separation of proteins by PAGE.

©CoNorwNE

Essential Readings:
1. Biochemistry, Stryer'8edition W.H. Freeman 2001.
2. Principles of Biochemistry, Lehniger®&dition by Nelson and Cox (Worth) 2000.
3. Genetics By Gardner.
4. Microbial Genetics By David Freifelder.

Suggested Readings:

1. Molecular cloning Vol I, Il and 1l Maniatis, &&rook and Ffritz
2. Biophysical Chemistry by Upadhyay, Upadhyay, Kiath.
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M. Sc. Microbiology (2020-21)

Department of Microbiology

Class Subject Semester ng{;:e CourseTitle Marks Credit
World of .
, , MIC OE . Mid Sem 40
M.Sc. | Microbiology [ 201 Microbes End Sem 60 2
(Theory)
Unit 1 6 hours

Development and Scope of Microbiology, BacteriotoBgcteriology: Structure of different cell
components of Eubacteria. Characteristic featurelgssification and importance of
Actinomycetes, Mycoplasma and Cyanobacteria

Unit 2 6 hours
Mycology: Morphological features, classification (taxonomyj)dacharacteristics of (Slime
moulds) Myxomycetes (Slime moulds), Oomycetes, Zygretes, Ascomycetes,
Basidiomycetes and Deuteromycetes.

Unit 3 6 hours

[72)

Virology: General Morphological features and ultrastructifreiruses; Classification of viruses.
Related viral agents, viroids and prions. Life eydf RNA and DNA viruses. Lytic cycle
Lysogeny; one step growth curve. Viroids, prions.

Unit 4 6 hours
Industrial Microbiology

Concept and scope. Nature and range of industraayets from microorganisms. Concept|of
industrial strains, Strain development. A generadWledge of microbes used in production| of
food, dairy, chemicals (solvents), bioactive molesyantibiotics; enzymes).

Unit 5 6 hours
Toolsand Techniquesin Microbiology

Culture media: preparation and types - definededshtial, selective and enrichment culture
media. Isolation techniques: Pour plate, spreadeplstreak plate, serial dilution method.
Sterilization:. Principle and methods of sterilivat physical and chemical agents |of
sterilization; Disinfectants, Antiseptics, Phenoéfficient
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M. Sc. Microbiology (2020-

Department of Microbiology

Class Subject Semester ngé:e CourseTitle Marks Credit
Medical
Microbiology and ,
. . MIC CC Mid Sem 40
M.Sc. | Microbiology 1 301 I mmunology End Sem 60 04
(Theory)
Unit 1 12 hours

21)

Epidemiology, pathogenicity, diagnosis & Controlimportant bacterial diseases: Tuberculosis,

Anthrax, Typhoid, Diptheria, Leprosy. Diseases eausy Rickettsia & Chlamydia. Antibiotic
Vaccines and their use in diseases control. Drsigtance in bacteria.

Unit 2 12 hours

Epidemiology, diagnosis and treatment of the Furmgjabases: Important human disea
caused by fungi (Mycoses); Fungal Dermatitis, Ajles, Asperqgillosis. Host defences
control against fungi.

Unit 3 12 hours

U)J

Ses
&

Virology: Classification and nomenclature of animal virudest ttauses diseases in animals.

General account of viral diseases- Herpes, Adeimgria (Polio), Orthomyxo (Influenza
Paramyxo (Mumps & Measles), Oncoviruses, HIV-AlD®abdo (Rabies), Hepatitis, SAR
and Swine flu Viruses. Viroids & Prions. Cultivati of viruses in embryonated e
experimental animals and Cell culture. Identifioatend Serological assay of viruses. Con
of viral infections.

Unit 4 12 hours

Epidemiology, diagnosis and treatment of the PrmdozZoonotic diseases: Medical importar
of parasites & parasitic diseases, ClassificatiorstBicture of protozoa (Sarcomastigoph
Ciliophora, Apicomplexa, Microspora). Malaria. Gldgcation, structure & physiology @
Metazoa (Helminthes & Arthropods).

RS
JS,
trol

nce
ra,

—h

Unit 5 12 hours

Serological methods in disease diagnosis: Immugodistics, In-vitro antigen-antibog
reactions: precipitation, agglutination, ELISA, RIA Prophylaxis and Chemotherapy
bacterial Viral & fungal diseases.

y
of
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M. Sc. Microbiology (2020-21)

Department of Microbiology

Class Subject Semester ng(;(s;e CourseTitle Marks Credit
Medical
Microbiology .

. : MIC CC Mid Sem 40

M.Sc. | Microbiology [l 300 and Immunology End Sem 60 02

(Practical)
60 Hours

List of Practicals

Experiment to show normal body flora and underdstapnthe disease pathogenesis
Simple and differential staining to show bactecalony from blood/stool samples.
Screening of Antibiotics.

MIC & Drug resistant calculation by Disc diffusion

Culture of Virus

Experiments to define immunodiagnostics of impdrtiseases.

QA LNE

Essential Readings:
1. Text book of Microbiology by Ananthanarayan. R. aRdniker C.K.J
2. Text Book of Medical Microbiology by Chaapra. H.L.
3. Mackis and Mccontney practical Medical Microbiologgited by Coffee, Dugmiol,
Fraser and Marmion.

Suggested Readings:
1. Microbiology Including Immunology and Molecular Gaits. Il Ed. By Davis..
Dulbecco, Eisen and Ginsberg.

2. Medical Laboratory Manual for Tropical Coues:. Vol. Il by Cheesbrough, M.
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M. Sc. Microbiology (2020-21)

Department of Microbiology

Class Subject Semester Cé)g(;ze CourseTitle Marks Credit
Microbial
Genetics &
. . MIC M olecular Mid Sem 40
M.Sc. | Microbiology [l CC 323 | Biology End Sem 60 04
(Theory)
Unit 1 12 hours

Genome structure (viruses, eubacteria, eukaryoteslfish DNA, C-DNA paradox. DNA
replication. DNA damage and DNA repair system. &gy DNA replication for controlling
microbial infections

Unit2 12 hours

Mutations, Molecular basis of mutations. Types daiftations. Types of mutagens. Genetic
analysis of mutants. Mutations affecting structtaed function. Random mutagenesis-
Induction, screening and isolation. Correlationwssn mutagenicity and carcinogenesis.
Mutagens as a tool in biology.

Unit 3 12 hours
RNA: Structure of RNA (MRNA, tRNA, rRNA). Synthesid RNA-Transcription, The genetic
code, Protein synthesis-Translation (in prokaryoteRegulation of gene expressian.
Transcription and translation as drug target.

Unit 4 12 hours
Genetic recombination in bacteria (transformatisansduction-generalized and specialized,
conjugation), U-tube experiment, Molecular mechiand recombination-Homologous and sjte
specific, Transposons and mobile genetic elemeddidA & RNA sequencing, Southefn
blotting, PCR & Real Time PCR.

Unit 5 12 hours
In vitro manipulation of DNA, Nucleases, Restriction Enddeases, polynucleotide kinase, S1
nuclease, DNA ligase, Alkaline phosphatase. Cloniagtors. Restriction mapping, DNA &
RNA vectors, construction of genomic libraries, B synthesis, construction of c-DNA
libraries, Site directed mutagenesis, Applicatiohgenetic engineering, Gene therapy.
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M. Sc. Microbiology (2020-21)

Department of Microbiology

Class Subject Semester ng(;ze CourseTitle Marks Credit
Microbial Genetics
& Molecular .

. . MIC . Mid Sem 40

M.Sc. | Microbiology [l CC 324 Blology End Sem 60 02

(Practical)
60 Hours

List of practicals

Transformation oE. coli cells.

Restriction digestion of Plasmid DNA.

Isolation of Plasmid DNA front. coli cells.

Restriction analysis of DNA.

Measurement of DNA quantity by Spectrophotometer.

PCR amplification of DNA

Isolation of genomic DNA.

Effect of UV light on mutation and its restoratibn visible light.
Visualization of DNA on agarose gel.

CoNoO~WNE

Essential Readings:

. Gene VIl By Lewin, B. Oxford University Press.
Biochemistry By Stryer. L., W.H. Freedom and Compan
Foundations of genetics By A.C .Pai.

Genetics By P.K. Gupta.

Essential genetics By Russel.

Genetics By Gardner.

Principles of Biochemistry By Lehninger and Cox.
Microbial Genetics By David Freifelder

PNOUA®WNE

Suggested Readings:
1. Manual of methods for general bacteriology Bylph G
2. Molecular Biology of the gene By Watson, J. D.
3. Molecular cloning Vol I, Il and Il Maniatis, &#brook and Fritz.
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M. Sc. Microbiology (2020-21)

Department of Microbiology

Class Subject Semester ng(;ge CourseTitle Marks Credit
Food and Dairy .
. . MIC EC . : Mid Sem 40
M.Sc. | Microbiology [l 301 Microbiology End Sem 60 03
(Theory)
Unit 1 9hours

Fundamentals of Food Microbiology: Microorganisms important in food microbiology-

bacteria, fungi, yeast, bacteria. Principles ofdf@poilage: role of pH, water activity, red

DX

potential, nutritional content of food. Mechanismfaod spoilage: Olfactory changes, texture

changes and visual changes in food. Principlesad foreservation: Asepsis, Physical meth

ods

(anaerobic condition, high and low temperatureirdy)y Chemical preservation, food additives,

canning

Unit 2; 9 hours

Microbiology of Dairy Products. Concept of dairy fermentation: Starter culture.tdf®lic

properties of lactic acid bacteria (LAB). Metabadiogineering of LABs for carbon metabolism

using LDH inactivation and NOX-NICE system for puation of Ethanol, Aroma (Diacetyle
and Sweetner (Alanine). Molecular organization @&Bls for texture production in Cheese.

Antibiosis activity of LABs.

N—r

Unit 3 9 hours

Microbiology of non-Dairy Products: Microbiology and methods for preparation of ferneeh

none-Dairy productions: Rice based: Idli and Dé3ajt based: Wine; Soybean based: Tofu.

Unit 4 9 hours

Microbial identification and enumeration of food: Phenotypic methods: Overvie

limitations and its possible solution. Methods usedcurrent phenotypic identification of

microbes. Genotypic methods, Traditional methodbtractive hybridization method and 1

v

6S

RNA method). Methods of probe detection: Blottii;R and LCR methods. Enumeration

methods: Standard plate count, microscopic coedtjatase test.

Unit 5 9 hours
Food related pathogens and diseases. Food borne infectionSalmonella, Campylobacter,

E.coli), and viral, food borne intoxication (Bacterialtahylococcus, Clostridium; fungal:

Mycotoxins, poisonous mushrooms). Preventive mestaggplied in toxic foods
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M. Sc. Microbiology (2020-21)

Department of Microbiology

Class Subject Semester ng(;(s;e CourseTitle Marks Credit
Food and Dairy ,
. . MIC . : Mid Sem 40
M.Sc. | Microbiology [l EC-322 |V|ICI’ObI.O|Ogy End Sem 60 01
(Practical)

30 Hours

List of Practicals

1.

Isolation, identification and standard plate coahtvarious microorganisms from raw,
processed or spoiled foods: Milk (raw/spoiled); &te(bread mould); Vegetables
(raw/spoiled).

Biochemical characteristics of spoilage bacteria.

Methylene blue reductase test (MBRT) for determamadf quality of milk samples.
Effect of commercial chemical preservatives on salvof microorganisms (sodium
benzoate, sodium glutamate, vinegar etc.).

Finding thermal death time for untreated milk anffledent water samples at various
temperatures (60°C, 70°C and 80°C).

Essential Readings:

1.
2.
3.
4.

5.

Food Microbiology by Frazier and Westhoff.

Fundamentals of Food Microbiology by Fields, M.L.

Food Microbiology By Adams M.R. and Moss, M.O. Rbyociety of Chemistry
Publication, Cambridge.

Basic Food Microbiology By Banwart, GJ (1989) CB8bkshers and Distributors,
Delhi.

Food Science by Norman N. Potter and J.H. Hotchi§psinger

Suggested Readings:

1. Principles of Fermentation Technology. Stanbily,, Whittaker, A and Hall, S.J
(1995) 29 Edition. Pergamon Press
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M. Sc. Microbiology (2020-21)

Department of Microbiology

Class Subject Semester ng(;ge CourseTitle Marks Credit
Principles of
. . Bioimaging Mid Sem 40
M.Sc. | Microbiology [l MIC EC 323 (Theory) End Sem 60 03
Unit 1 9 hours

Properties of light, Light spectrum and its apgima. Microscopy lamps and their properti
Photoaffinity probes: Specific photoaffinity probéiazo, Azido and Benzophenone bajs

probes) and Generalized hydrophobic probes. Piepeaind mode of action of photoaffinity
probes. Caged compounds and their mode of actipplidation of photolabeling technologies.

Unit 2 9 hours
Classification of ion channels: Voltage gated arghhd gated. General structure and prope
of Voltage gated and ligand gated ion channels.icBasf Optogenetics: discovery
channelrhodopsin a light gated ion channel. Genesalicture and properties
Channelrhodopsin and Halorhodopsin. Biomedicaliappbns of optogenetics.

DS,
sed

rties
of
Of

Unit 3 9 hours
Difference between UV-vis spectrophotometer andctspffuorometer. Difference betwed
compound microscope and fluorescence microscopicdDpystem of microscope and conc
of magnification. Aberrations in microscope lend(@natic, spherical) and their correctio

2N

ept
NS.

Flat image (Plan) objectives. Concept of , refracindex, numerical aperture and resolution.

Types and properties of optical chambers for ek imaging.

Unit 4 9 hours
Jablonski diagram and concept of absorption, ndiati@e decay (vibrational relexatio

internal conversion and inter system crossing) aadiative decay (fluorescence rﬁnd
e,

phosphorescence). Characteristics of fluorescempt®tdchemistry, fluorescence lifeti
stokes shift, quantum yield and mirror image rule dbsorption and emission spectra). Fa
affecting fluorescence (intrinsic, physical and mgleers).

n,

ctor

Unit 5 9 hours
Biosensors: Components and mechanism of Biosendttectrochemical based gluoco
biosensor. Structure and properties of green feomet protein (GFP). Concept of FRET g
factors affecting FRET. General structure of FREBdd (Cameleon for Calcium, Cygnet
cGMP, EPAC for cAMP. as examples) and non-FRET dvasesensors (FlincG for cGMP).

se
ind
for
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M. Sc. Microbiology (2020-21)

Department of Microbiology
Class | Subject | Semester ng&f CourseTitle Marks | Credit
Principles of
. . MIC Bioimaging Mid Sem 40
M.Sc. | Microbiology | 1l | eca0n | (practical) | End Sem 60| Ot
30 Hours

List of Practicals

1. Demonstration of peak cut-off and effect of sewdltion on fluorophore spectra
acquisition.

2. Demonstration of fluorescent image acquisitionexdist cell labelled with fluorescein.

3. Quantitative imaging of microbes for motility, cslkze, vacuole, cell death etc).

4. Quantitative imaging of higher animals e.g. Zelstafother small fishes, and data
interpretation.

5. Tour to Electron microscopy/confocal microscopyilfgcfor high resolution imaging.

Essential Readings:
1. Essential lon Channel Methods, 2010, By P. Mich&snn, Academic Press
Publication.
Luciferases—Advances in Research and Applicati6t2ZEdition, Scholarly Editions.
Principles of Fluorescence Spectroscopy, 2007B$eJoseph R. Lakowicz, Springer
Publication.
Green Fluorescent Protein, By Barry W. Hicks, HumBness, 10-Nov-2010.
Methods of Biochemical Analysis, Green Fluoresdemitein: Properties, Applications
and Protocols, By Martin Chalfie, Steven R. Kaiwhd Wiley & Sons, 18-Nov-2005.
6. New photolabeling and crosslinking methods. By BemJ., Ann Rev Biochem.
1993;62:483-514.

w N

ok

Suggested Readings:

1. Benzophenone photophores in biochemistry. By Dornfah, Prestwich GD.
Biochemistry. 1994 May 17;33(19):5661-73.

2. Improved genetically-encoded, FlincG-type fluoregcbiosensors for neural cGMP
imaging. By Bhargava Y, Hampden-Smith K, Chachliki Wood KC, Vernon J,
Allerston CK, Batchelor AM, Garthwaite J. Front M@éurosci. 2013 Sep 24,6:26. doi:
10.3389/fnmol.2013.00026. eCollection 2013.
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M. Sc. Microbiology (2020-21)

Department of Microbiology
Class Subject Semester ng(;ze CourseTitle Marks | Credit
Project Work /
. . MIC CC Dissertation on
M.Sc. | Microbiology v 401 any Microbiology 100 16
related aspect

Student will undergo a semester long dissertatiorkvin the subject/topic related to scope of
microbiology, microbial biotechnology, microbial ames, pathology, bioimaging, molecular
biology or topics studied in their course etc. ntdwill submit hardbound copies of the
dissertation/ project work in the departmentaldiyr

Evaluation ofProject Work / Dissertation

It will be based on periodic assessment of the preg&the project and End Semester
Examination as follows:

(i)
(if)
(i)

First periodic assessment of the progress afteveeks : 20 Marks
Second periodic assessment after 04 weeks 20 Marks
End Semester Examination will consist of :

(a) Evaluation of the project report : 50 Mark
(b) Viva-Voce of the project report : 10 Marks
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