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M.Sec. (Microbiology): Four Semester Course

(Duration: Two years)

M. Sc. Sem. I
Maximum Marks | Minimam Passing Marks

SAD%, L Theory |C.C. E. | Theory C.O0E.

I Bacteriology 5 15 28 05

i Virology, Mycology and Phycology 85 IS5 28 0s

1 Immunology £ 15 28 s

v Microbial Biochemistry 85 15 28 05
Practical | Lab course — I (Paper 1 and 11) 50 20

Practical | Lab course— 11 {Paper I and I'V) 50 20

Total Marks 500

M. Se. Sem, 11

T
[ Microbial Genetics 85 13 28 05

n Microbial Physiology £S5 15 s 0¥

1 Instrumentation i3 15 s | (15

v Bioprocess Technology (] 15 28 (4%
Practical | Leb.course — [ (Paper1and I1) 50 ]

Practical | Lab course — I {Paper 11 and I'V) 50 e

Total Marks 500
M. Se. Sem. 111

Paper Subject Maaimum Marks Minimum Passing Marks

Theory |C.C,E. | Theory C.C.E.
I Muolecular Biology & Genetic Enginecring B3 15 24 5
I Medical Microbiolozy BS 15 74 05
] Biostatistics and Bioinformatics BS 15 28 05
w Applied Microbiology B5 ] k] 05
Practicul | Lab course =1 (Paper 1 and 11) 50 0
Practical | Lab course — TI (Paper [1T and I'V) 50 .;.u

Total Marks 00
= P
q._.
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M. Sec. Sem. IV '
Paper Subject Maximum Marks | Minimum Pussing Marks
Theory | C.C. E. | Theory . C.E.
I Pharmaceutical Microbiology g5 15 73 03
| Food and Dairy Microbiology &5 15 W 05
1 E;m?;g Microbiology and - 15 7% 05
W %}:;n;a;nmlug}- and Stem Cell a5 13 35 05
Project Work 100 40
Practical | Lab course — [ (Paper [ and IT) S0 20)
Practical | Lab course - II (Paper 111 and TV) 50 20
Total Marks &1
Grand Total Marks 2100
Theory-50 lectures/paper (1 lecture = 1hr)

General Scheme for Practical Examination (Minimum 2 days)
M.5c. Microbiology

0.1 Migor Exercise with options from Paper 1 12 Marks
G2 Mo Bitech et with splios Bt Paoer T 12 Marks
Faper T&ID | & 3 Minor Exercise with optitns from Paper T & 11 10 Marks
Total marks-50 | ¢, 4 viva-Voce 08 Marks

L3 Tournal [ Marks
Lab Course IT | Q.1 Major Exercise with options from Paper 111 12 Marks
(Paper 11T & IV) | Q2 Major Exercise with options from Paper IV 12 Marks
Total marks- 50 | Q.3 Minor Exercise with options from Paper ITT & [V [0 Marks

Q.4 Viva-Voce 08 Marks

Q.5 Journal 0 Marks
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M 5. Microbiolegy (2006-200 7 enwardy)

M. Sc. (Microbiology) Semester-1
Paper | - Bacteriology

UNIT-1 11 lectures
Contributions made by emincnt scicatists in Microbiology

Chissification of microorganisms — Haeckel's three kingdom concept, Whittaker's five kingdom concept, Three

domain concept of Carl Woese

Salient features Bergey's Maowal of Determinative Bacteriology, Bergey's Manual of Systematic Bacteniology
Modern trends in prokirvole Saxonomy;

« Polyphasic faxonomy- Phenetic classification, phylopenetic classification, genotypic classification

= Techniques Tor detenmining microbial feonomy and phylogeny

= Phylogenetic basis-constraction amd interprefation of phylogenetic frecs

« Mumerical axonomy

LNIT-LL

Morphology of bacteniu-morphological types of bacieria
Ultra structure of bacterin-cell walls of eubacteria (Gram negative and Gram positive) and archachacteria,
L-forms, sphearoplast and protoplast,

Capsule - composition and function,

Cell membrane-structure, conposition and propertics.

10 lectures

U'NIT-111 10 lectures
Structurc and function of flagella, pili, gas vesicles, chromosomes, carboxysomes, magnelosomes,
phycobolisomes and nuclenid.

Epores and Cysts.

Reserve Tood materiats-Polyhydroxybutyrate, polyphosphate granules, ofl droplets, cyanophyein pranules and
sulphur inelusions. .

UNIT-IV

Cultivation of bacteria — Aerobic and aneerobic cultivation

Muiritionnl types of bacteria

Bacteripfogical media and its tyvpes.

Bactenal prowih-Growth ¢urve, growth kinetics, Generation time and growth rate.
Bateh and vontinaous cultivation, synchronows and diauxic growdh,

Measurement of bacterial growth, Faviors affecting nicrobial growth,

UNIT-W

Microbinl denth curve under adverse conditions
Concepts of Bioburden, theomal death constant and decimul reduction time.

Control of micrabies by physical and chemical agents and mechanisms of their microbicidal activity
Evaluation of antimicrobial potency of disinfuclants and anfiseptics-tube @i ot
phenol coefficient. iae an method, agar diffusion method,

110 leciures

10 lectures

REFERENCES:

1. Fundsmental Principles of Bacteriology-Salle AJ, 7™ edition { Tata MeGraw-Hill, New Delhi)

Prescott, Harley & Klein's Microbiology-Willey IM, Sheerwood LM & Woolverton s P,
Microbiology-Pelezar MJ, Chan ECS & Kreig NR, 59 edition (Tata MoGraw-Hill, Wew [;-.-_Iiﬂlr::j;r pecemiul]
Text Book on Principles of Bactetiology, Virology & Immunology (Vial, I'V}-Parker MT :
edition { Topley and Wilson) FParker MT & Callier LH, &
Elementary Microbiology -Mu:di, HA (Vol. [ & 11), 19 edition (Akta Pakashan, Nadiad)

A Handbook of Elementary Microbiology-Modi, HA, I* edition (Shanti Puksshan, Rohtak)

General Mierobiology-Stainer RY, lnghuam JL., 5 edition (Mactillan Press Ltd, London)

Bergey's Manual of Determinative Bacteriology, Holt JG, 9% edition (Lippincots Williams & Wilkins)

- Bergey's Mamual of Systematic Bacteriology (Vol.1 to $), 2™ edition (Springer. New York)

10. General Microbiotogy-Boyd RF, 2% edition { Times MirrorMosty College Publishers)

1. Practical Microtiology- Dubey RC & Maheshwan DK, 1 edition (5, Chand & Co _
i - . i N’ i

12. Microbialogy — A Practical Approach — Putel B and Phanse M, Lid., New Delhij

B pa

D 98 = o)

Serati it edition (Print Care, Indore
13, Microbiclogy- A Laboratory Manuale © 2 i AT o Andore)
P“H"m'iﬂ'ﬂ% ml.'.ll:ltilllri? e Lﬂpwmﬁ.fﬁ;. N, 6th edition (Pearson Education
: L .. '|__:|.:"|.'l
‘I‘II 3



M.Se. Microbioiogy (2006-2017 ¢ —

M. S¢. (Microbiology) Semester-1
Paper 11-Virology, Mycology and Phycology

10 lectures
UNITA
t‘hnswmmhmtmdgnm!l ﬁﬁfm of viruses.
m‘iﬂﬂ nﬁmmwm theit arrangements, types of envelopes and their COMpOSITion
Viral gonome, thesr Types and stractares.
Virus: refiated agents-Viroads and poons.

UNIT- 10 lectures
' Oxpasization and 1ife cycle.
Oz Shegy wuirve; Lytie cycle, Lysogenic cycle
L
. _.-P'“E: I :
Bref dontihs on T phuges and Lambda phages
odwidins 1 lectures

Calinvaton of vinzies in embrvonated epps, expenmenta] animals and cell cultures.

Assay of vinases: Phoysical and chemical methods-Protein, nucleic acid, radicactivily racers, electron
m:i_

Infectivaty assay-Plague method and end point mwthod.

UNIT-IY

1D fectures
.Mmﬂfm.wmmmﬁﬁmﬁ el S o 1
Classificasion of fung, Ecoecmic significance of fingi fingal cells, reproduction of fimgi

Halserg fesnures off - : «
mm@ﬂﬁmwmm*ﬁ%w
BREFERENCES

1. Genoral Virology Lucis SE. 3% edition (Jobn Wiley & Sons)

T Insodation 1o Madera Virology- Dimmock NJ, 7 edition {lchn

o emlegy: Lovy JA. Cosest BF & T Wy & Sowe)
Mirobiclogy Pelczar

Phiycolngy-Hoek C, Mans: D and (Cambridge Universiny
umﬂmwmmmmmﬁﬁfmm: g
H4 Practical Microbiolegy by I C. Dubey snd . K. Mabeshwagi, § Chand & Co,
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% 4 M_Sc. Microbiolagy (2016-201T anwards)

M. Se. (Microbiology) Semester-1
Paper [l-Immunology

. UNIT-T 10 lectures
f Structure, composifion and types of cells and organs involved in immune system.

Types, structure and funetions of MHC malccules, antigen processing and presentation

Humaoral and cell mediated immune fEsponscs.

Immunization — Modem methods of vaceine produsction

LUNIT-TT ID fectures
Anligens — Structure, propertics and types. Haptens and adjuvants,

Immunoglobuline- structure, beterogeacity, types ad subkypes,

Physico-chemical and binlogieal propertics of immunogiobuling,

Thearics of antibody production, genertion of antibody diversity.

Complement — Structure, tomponents, properties and functions of complemnent COMPONETHE,
Complesnent pathways and biological consegquences of complement activation.

UNIT-ITI 10 lectores
Q Antigen-Antibody interactions-

dn vitro methods - Agplutination, Precipitation, Complement fixation.

!mmumﬂnnrmam:g::, ELISA, Radicimmunoasayve, Tmmuno biottmg.
I vivo methods: Skin tests and their applications.

Hybridoma technology - Production and applications of monoclonal antibodies,
UNTT=-1V

Transplantation immunology-HLA and tssus trunsplaniation, types of grafts, Immuncios
clinical aspects of praft rejection, HLA t_-,'p'mq methods. for organ and tissye iransnlant;

UNIT-V

Type | IpE —Mediated Hypersensitivity, AR chures
Type I Antibady — Mediated Crtotoxic Hypersensitivity:

Type I Immune Complex - Mediated Hypersensitivity.

Type IV Delayed — Type Hypereensitivity.

Al.llnimmunily —méchanism and diseases.

EEFERENCES
® - Essentials of Tmimunology-Roitt IM, |11 edition, (Blackwel Pub, USA)
. Immunelogy- Klass DE, 2™ edition i Wiley Blackwell)
- Text Book on Principles of Bacteriology, Virology & Immunology, Pedition-5 volumes opley i
: L L x I.T & “’ ﬂ
+ The Experimental Foundations of Modern Immunology-Clark WR, 4% edition (John Willey & Soes) ae

]
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5
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8. A Hand Book of Practical Immunalogy (1953) Gp

10, Lecture Notes in Immunology- Reeves W G & Todd I,l'“;ﬁﬁliml el o
i {Blackwell Scientific Publications Lad




M.Sc. Microbiology (2016-2017 Mg

M. Se. (Microbiology) Sem ester-1

Paper IV- Microbial Biochemistry

UNIT-I 10 leciures
Cﬁrbﬂ;:}-dmiﬁ—daﬁnitiﬂn and classification of carbolydrates, sterenisomerism and optical isomernism of sugars.
Structure, propertics and chemical reactions of nmnu:sm:chanl:lc&_ I

Structire, Emﬁmes and functions of dizaccharides oliposaccharides and polysaccharides.

Structure, occurrence and biological imponance of carbohydrate derivatives-peptidoglycan, blood group
lipopolysaccharides.

Limit-11
Definition and ¢lassification of lipids,
Building blocks of lipids- fatty acids, glyceral

Fulty acids: distribution in nature, classification, physico-chemical properties, separation, characterization
Sapenification and iodine number.

Phospholipids-Structure, properties and functions.

Lipoproteins - classification, composition und their importance.

Sphingosine- Structure and function,

Bole of lipids in cellular architecture end functions.

10 Tectures

UNTT-11L 10 lectures
Aming Acids - Structure, classification and properties. Handarson [asselbach equalion for ionization of amino
acids.

Frimary, secondary, tertiacy and quatermary strucmres of proteins, structure of myoglobin and hemoglobin,
Ramachandron Plot

Chemical resctions of aming acids.
Lab synthesis of poly peptides.
Dtermination of amino acid scquence in proteins ¢ polypeptides,

LAY 10 lectures
Enzymes as biocatalysis- Enzyme classification,

Mechinism of eazyme action - specificity, active sile, octivity unit and lsozvmesy,

Fustors affecting enzyme efficiency, enzyme astivators, coenzyrmes and cofactors.

Enzyme kinetics : Michaelis- Menton equation, Determination of kinatie parameters, multi-step reactions.
Enzyme inhibidon- reversible, ireversible, competitive, nencompetitive and uncompetitive

Allostersim- kinetic analysis of allosteric enzymes, principles of allosteric rugulation,

UNIT-V 10 lectures
Witarnins : Disedvery of vitamins

Froperties and funceions of fit soluble vitamins-vilamins A D, Eand K.
Properties and finctions water soluble vitumins-Pantothenic acid, miacin, pyridoxine, biodin, riboflavin,
cyanocobaliming, folic acid and ascorbic acidl.

REFERENCES

L, Lehniger-Principles of Biochemistry-Nelson DL & Cox MM, 4% sdition {CBS Publishers, New Dielhi}

2. Biochemistry- Berg I, Tymocrko JL & Stryer L, 6% edition {W. H. Freeman)

1, Harper's Biochemistry- Rodwell VW, Bender D, Botham K Kernelly PT & Weil PA 30% edition (MoGraw-
Hill Bdugation)

4. Principles of Biochemistry- Zubey GL, Parson WW & Vanes DE, 1985 {(McGraw-Hill Education)

s. Introduction to Protein Structure- Branden CI & Tooss J, 2™ edition (Garland Seience)

. An Iintroduction to Practical Biochemistry-Plummer DT, 37 edition (MeGraw-Hill Book Company}

7. Experiments in Biotechnalogy- Nighoikar § & Nighojkar A, 1** edition (Satprachar Press, Indore)




M Se. Microbiology {:"U.I'ﬁ-fl'” 7 omwards)
M.5ce. (M [CROBIOLOGY) - SEMESTER |1
LAB COURSE]

Paper I-Bacteriology
Paper 1-Virology Mycology and Phycology

Supgested List of Practicals
CGreneral instrumentation
Preparation of media
Staining technigues: difterential and siruciural staining methods
Isolation techniques
Determination of standard plate count

- T T

Preparution of MeFarland scale
7. Smdy of bacterial growth-
i; Factors affecting bacterial growih
ii. Growth curve of bacteria, caloulation of growih nite and generation tme {Demonstration)
iii. Disuxic growth pattern of bacleria (Demonstration)
£, Anserobic eultivation -
i, Amaerobic cultivation methods- GasPuk anaerobic jar'Candle jasr method
i, Isolation of Closiridium from soil and its identification
3, Miceobiological siudy of actinomycetes-
i. Isolation and characterizagion of actinomycetes
ii. Cover slip culture study for smdy of merphological charactors of actinomycetes
10, Study of bacterial virus
i Isolation of coliphage from sewage
i, Determination of phage titre
11. Study of fungi
i, Isolation and identification of economicully impartant fungi
ii, Measurement of fungal growth by biomass (nrycelial dry weight) medhod
12, Study of algm:
i. Isolation of alpae From natural sources
ii, Maorphological studies of economically important algae (permanent slides)
iil, Microscopic observation of lichen symbiosis (permanent shides)




M.S¢, Microbiology (2006-2007 on..
¥

M.Sc. (MICROBIOLOGY) - SEMESTER |
LAB COURSE II

Paper ll-Immunology
Paper IV-Microblal Biochemisiry

Suggested List of Practicals

1. Differential feucocyte count for morphological characteristics of lymphocytes, neutrophils, monocyies,
eosinophils and basophils.
2. Sepamation of lymphocytes from blood by Ficoll-Hypaque density gradient method
3. Preparstion of anfigens of Selingnelia i
4. Disgnostic immunological methods-
1_.. Floculation reaction-serodiagnosis of syphilis by VDRL test {Qualitative & Cuantitative)
T-_ Agghatination reaction-serodiagnosis of enteric fever by Widal test (Qualitative & Quantitative) L
s, Larex agghutination for detection of C reactive protein /Rheumatoid factor etc.
5. Determination of ABO and Rh blood group type
6. Immumodifission techniques-
L Radisl Immung Diffusion (RID)
i Outerlony Double Diffusion techninque (ODD)
ki lmmunoelectrophorssis
7. Eazyme Linked Immung Sorhent Asgay (ELISA)
8. Preparation of buffers and volumerric soluione
3. Amalysiz of carbohydrates-
. Cualitative tests fioe curbobiydrates
i Quantitstive estimation al carbohydrates
10. Anatysis of proteins-
L Qualitstive tests for protéins
i Quantitative estimation of proteins
n._AmJ,-.m of lipids- b
+ Qualitative tests for lipids -
i Determination of saponification value of fit
iz Qmumr estimation of DNA by Diphenyl amine (DPA) methi
13, Quanfitstive ectimation of RNA by Orcinol method
1. Study of factors affecting enzyme activity
V5. Determination of specific activity of enrymes
6. Stady of enzyme kinetics




M.Sc. Microbiology (2016-2017 emwandx)

M. 5S¢, (Microbiology) Semester-TT

Paper 1 -Microbial Genetics

LMNIT-1 I Jeclures
Fine structure of prokaryotic and cukaryotic genome,

DN A structure and types.

Experimental proof for DNA as genetic matesial,

DINA replication-evidence for semi conservative mode of replication: Meselson-5tah] experiment, enzymes
involved in DNA replication, DNA replication mechanism, models of DNA replication,

Inhibiters of DMNA replication.

UNIT-I 10 leetures
Epontancons and imduced mutation,

Molecular nature of mutation, types of mutations.

Mutigens: Physical and chemical mutagens,

DNA damage (Deamination, oxidative damage, alkylation, Prerirmichine dimecs),

Repair pathways-Photoreactivation, excision repair, methyl divected mis-match cepoir, recombination repair, $0%
repRir

sereenmg chemicals for motagenicity- Ames tost
UMNIT-IT0

Structural feanires of BNA (RNA, (RMA and miMAY,
Transcnplion-General principles, basic apparatus and types of RNA polymerascs. Initiation. clongation and
fermination sleps,

Palycistronic and monucistronic RMAs,

Fost transcriplional processing of RMAs: Medhylution, cotting and Inmming of rRMA; copping, polyadenylation
and splicing of mREMNA; eutting and modification of tRNA degradation syatem,

Inhibitors of RNA synthesis.

Control of transcription by interaction between RNA polymesases and promoter regions: Use of aliemative sigma
factors,

Bibozymes and BNAL

TNRIT=1V

Buosic features of the geneiic cods.
Protein synthesis: details of initiation, elongation and sermination, role of various factors in hese steps, inhibisbors
of protein synthesis,

Regulation of gene expression; Operon concept, catabalite repression, posilive and negative regulation; inducers
and co-repressoss,

Mepative regulation in E: coli-lac opercn; positive regulation-E.coli am operon; regulation by attennation of kiy
sl frp pperons

s 10 lectures
Gens transfer mechanisms-Transfrmation, sonpugation, transtuction: mechanisms and their applications,
Transposons — Insertion sequences and composite transposony. Types of trnsposons and theie poDpETtiss,
Mechanism of transposition.

(ene mapping

10 lectures

T leckures

REFERENCES
I. Genetics- Russel TP, 2™ edition (Scott, Foresman & Company, USA)
2, Principles of Gienenics- Gardner JE, Simmons 1M and Soustad PD, B* edition (John Wiley & Sons)
3. Conceprs of Genetics-Klug and Commings, 109 edition (Betjamin Commings, LISA)
4, Microbial Genetacs- Freifelder D, 2% edition {Jones & Bartlett Publishers, Boston)
5. Microbinl Genetics- Maloy 5, Cronan 1 & Freifelder D, 24 revized edition (Jones & Bartlet Publishers, Boston)
6. Molecular Genetics of Bacteria- Synder L & Champness W, 4% edition (ASM Press, Washington)
7. Modem Microbial Genetics- Streips UN & Yasbin RE, 27{Tohn Wiley & Sons)
B, Genome-Brown TA, 3™ edition (Gorland Science)
%, Muolecular Biotechnology- Glick BR, Pastemak 17 & Patton CL, 4* edition (ASM Press, Waliington)
1. Melecular Biology of the Gene-Watson JD ef al,, 7 edition (Cold Spring Harbor Laborstory Press, Mew Yark)
11, Lewin's Genes X1- Krebs JE, Goldstein ES, Kilpatrick ST, 11% edition (Jones & Bartlelt Publishers)
12.Genetic Engincering-Rastogi § & Pathak M, 2009 (Oxford University Press)
13.Genetic Engineering: Principles and Prctice-Mite 5, 2% edition (MeGraw Hill Education, New Delhi)




uf S¢. Micrabiology (2016-2007 vy,
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M. Se. I}I'mrnhiu!uﬂ'] Semester-Tl

Paper T1-Microbial Physiology

10 lectures
LNIT-1 _ .
Photosynthesis: Bacierial photosynihes:s: sCOpe, glectron Carmers.
Photosynthetic reaction center, cyclic flow of electrons. Jrol
Bacterial photophasphorylation in various groups of phatotrophic : terid,
Elcciron donors other than water in anoxygenid photosynthetic hictern
10 fectures

1F-=-5mlF'TrIﬂ-m—“ Glvoxalate pathway Kreos
. etabolism: Embden-Mayerhoff pathaay, Entner-Duodroff pathway, Glyexaiate pasiwiy ™ - -
tych:midr{rﬂii anru:;:I substrate level phesphorylation, reverse TCA cycle, gluconcogenesis, Pastenir effect, anazrobic
respiration.

Bipchemisry of methanagens.

UNIT-IT 10 lectures

Lipid Metabelism- Faity acid oxdation- alpha, beta and omega onidations. Energy yields from fafty aid
oxidation, Oxidation of unsaturnted fatty acids and fatty acids wiih odd numbered carbon atoms, Ketogenesis
Biosynthesis of fatty acid and trineylgiveerols

UNIT-IV 10 lectures
Bigsynthesis of amino acids,

Catabolism of amino acids.

Purine ind pyridine bicsynthesis- de novo pathway and salvage pathway

Synthesis of polysaccharides, peptidoglycin and biopalymers as cell componenls,

Uﬂnm'v i irs-Uneuliurs : 10 hectures
Metagenomse stadi nenlturable and cultisrable hacteria, Conventional and molecular methods for the study of
microbial diversity.

Extremophiles- Adaptation mechanism of seidophilic, alkalophilic, psychro stk hermstehilic: barcohil
osmephilic and halaphilic microorganisms, applications of extremophiles. : ot Pt
Chiorism seasing in MICIooTEAnIsms

REFERENCES
1. Microbial Physiclogy and Metabelism- Caldwell DR, 2™ edition (Star Pub Co. )
2. Microbial Physiology -Moat & Foster, 2+ edition {John Wiley & Sons) |
%, Genersl Microliology-Stainer RY, Ingharam JL, 3% edition (Macmillan Press Lid, London)
4 Prokaryotic Development-Brun ¥ & Shimkets LJ, 2000 (ASM Press)
5, Fxtremophilés Handbook- Horikoshi K ef aly 1% edition (Springer Japamn)
6. Extremophiles- Johri JN, 2000 (Springer Verlog, New York)
7. Biotogy of Microorganisms-Brock TD, Smith DW & Mudigun MT, 1984 {Preatice-Hall Intermational )
2 Microhial life in extreme environmenta-Kushner 15 {Academic Press Ine. New York)

]




M.Se. Microbiology (2016-2017 pnwards)

M.Se. (Microbiology) Semester-11

Paper I11- Instrumentation

UNIT- 10 lectures
j Theoretical considerations, instrumentation and applications of Light, Phase-contrast, Interterence,

Prlarization and Flusreseence microscopes, Transmission and Scanning clectron microscapy, gcanning
transmission electton microscope (STEM)

UNTT-II 10 leclures .
Centrifugation-Basic principles of sedimentation, mathematical calenlations of centrifugal field, angular veloeity,
relative centrifugal field and sedimentation coefficient, _ _ ;

Preparative centrifugation- Principle and working of differential and density gradient centrifugation, Zonal and
isopycnic separation. Practical applications of preparative centrifugation. _ : :
Principle and working of analytical centrifugation, determination of the relative weight by sedimentation velocity
and sedimentation eguilibrium methods.

UNIT =111
Chromatography-
Principles of chromatography
Paper and Thin layer chromatography, Adsorption column chromatography, lon-esxchange chromatography, Gel

exclusion chromatography, High performance liquid chromatography. Affinity chromatography and Gas
chromatography.

10 lectures

UNIT-IV 10 leciures
Electrophorcsis-

Polyacrylamide gel electrophoresis (PAGE) - native and gradient gels, DNA sequencing gzels, SDS-PAGE,
isoclectric focusing gels, 2-D PAGE.

Agarose el clectrophoresis- DNA gel electrophoresis, Pulsed lield gel electrophoresis, RNA electrophoresis.
Capillary ¢lectrophoresis.

Radioisotope techniques-Detection and meastrement of radicactivity, Geiger-Muller counter, scintillation counter.
Autoradiography-principle and appheations

UNIT-¥ e 10 lectures

Theory, instrumentation and applications of Spectroscopy-Absorption and Emission spectroscopy

Visible, ultraviolet and infra red spectroscopy, ﬂ".l:'“fﬁﬂt'ﬂ'?ﬂ spectroscopy, Nuclear Magnetic Resonance (NMER)
spectroscopy, Mass Spectroscopy- components , ionization mechanisms, MALDI-TOF and Quadrugole imass
speclioscopy.

REFERENCES
I. Principles and Techniques of Biochemistry and Molecular Biology-Wilson K, Walker I, 6" edition
{Cambridge University Press, New York.)
2, Biophysical Chemistry -Principles and Techniques- Upadhyay A, Upadhyay K & Nath N, 8% cdition
(Himalaya Publishing)
1. The Biochemistry of MNucleio Acids-Adams RLP, Knowler JT & Leader DP, 1992 (Springer
HNetherlands)

4. Principles of Physical Biockemistry- Van Holde KE, Johnson WC & Ho PS, 2 edition (Prentice
Hall)




M. Sc. Micrebiolosy (201620~

M.Sc. (Microbiology) Semester-I]

Paper IV-Bioprocess Techoology

10 lectures
UNIT-T ) ! :
Séreening of industrially important microorganisms.
Strategies for strain improvement. . . .
Maintenance and preservation of industrisily EIPOTIEN? BLCTOOnImsms.
Inoculum development for imdustral formentation. _
Industrial sterilization process for media, sir and Squipment.
Mediu for industrial fermentations
Microbial growth and death kinetics

Scale up of fermentatiog Proseess.

Dowm stream Processing.

Removal of insolubles Eltration, centrifugation.

Cell disruption methods.

Product isolation: Extruction and #dsorption methiods.

Proatuct purification: Chiomatopraphic micthods, Precipitation, crystallizstion

Dirying devices.

UMIT-T11 19 lectures
Loncept of submerged. surface an solad state fermentatiops.

Batch and continnous fermentation proceses.

Hasic design of fermentation equipment,

Maonitoring and conirols of fermentatiog PErEmeters.

Fermentor types and their applications-Plug fow reactor, Alr lifl fermentor Packed bed roactor. Flusdizeg by
reacior and Tray reactor

Microbisl production of Eally =
wmbia uctron of commeraia Mopiriamt (N |

Salveni — Bthannf s

Orpanie acids - Citrie acid, Acetic acid, Lactic acid

Enzymes - Amviase apd Protesss,

Steraid binconversions

UNIT-V 19 lectiares

Mi:mhmlprnducﬁmﬂ!‘mmm:mﬂij' Important prodcss — I

Antibiotics - Pecillin and Streplomycin,

Vitanting — Cyanocobslnmine and Ribaflevin,

Aming Acids — Lysine and Ghuamie acid.

Imimohilize=d truymies and colls: Methods af lll:l.lznm-tltl-!-?:.:l:u.'m,I epplcations of b ired nrvmes,

L. Textbook of Industrial P-'En'nbihfﬂ'g}--]’ﬁ:lh[.:[, 1® editinn (Macmllan Indiy Led, Magras)
2 Indlustrial Microbiology-Cassids LE, 4* edition [Wiley Enstern Lid, New D=t}




M.Sc. Microbiology (2016-2017 anwards)
M.5e. (MICROBIOLOGY) - SEMESTER 11

LAB COURSE I

Paper 1-Microbial Genetics
Paper II-Microbial Physiology

Sugeested List of Practicals

Isolation of penomic TVNA from bacterial cells and its anal VSIS

Isolation of RNA from yeast cells and its analysis

Study of UV absorption spectra of nueleic acids

To check purity of DMNA by spectrophotometric method

Study the lethal action of ulira violet radiation

lsolation of lac mutants / auxotrophic mutants using ultra violet radiation as a mutagenic agent
Isolation of mutants by Replica Plate Method

Tsolation of drug resistant mutants by Gradient Flate Method

e T s~ L T ot

Study the transfer of antibiotic resistance between bacterial species by conjugation process
10 Isolation of photosynthetic bacteria

I1. Demonstration of phototrophic bacteria in Winogradsky ¢olumn

12. Study of metabolic activitics of microbial cultures-

L Stdy of carbohydrate metabolism by oxidation/fermentation of elucose (Huogh Leifson’s Lest)

Study of glucose breakdown products: Mathyl red test, Voges-Proskauer's tost
Study of catalase/oxidaze activity in bacterial cultures

v, Study of lipid hydrolysis by microbial cultures
v. Study of degradation of tryptophan by bacterial cultere (ladole test)

vi. Study of degradation of sulfur coniaining amino-acids by bacterial culture (H:S production test)
13, Measurement of microbial activity in sail by =oil respiration method
14. Study of extremophiles-

1. Isolation of alkelophilesfacidophiles ‘halophiles by enrichment technique
ii. Smdy of alkalophilic/alkalotolerant nature of bacterial isolates

iit.



M.Se. Microbiology (2016-2017 vnw .,

) BT {hllERﬂBlﬂLDGTJ . SEMESTER 11

LAB COURSE 1
Paper 1il-Instrumentation
Paper [V-Bioprocess Technology

Suggested List of Practicals

1. Chromatography
i Paper chromatography
i. Thin Layer Chromatography
iii, Gel Filtration Chromatogrphy
iv. Ton- Exchange Chromatography
Elsctrophoresis
i. Agamso gel clectrophoresis
il. - SDE-PAGE
3. Beparstion of cells/cell organelles by density gradient centrifugation
4. Screening of indusirially important micnobes-

1 Antibiotic Producers {Crowded Plate , Wilking Method)

ii. Enryme producers

b Orpanic acid producers
3. Determination of antimicrobial spectrum of antibiotic producing isolates by agar ditch methed
& Production of ethanol by venst using suitable substrates
7. Production of antibiolice’enzymes by submerged fermentation technology
& Profucton of enzymes organic acids by solid state fermentation technology
9. Downstream processing for microbial enzymies antibiotics 'organic acids
10, Immobibrstion techniques of cells'snrymes
1. Determmation of Thermal Deuth Time (TDT) of microonzanisms
12 Determination of Thermal Death Point (TDP) of microorganisms

[
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M.Sc. Microbialogy (20016-2017 onwards)
M.5¢. (Microbiology) Semester-111

Paper I-Molecular Biology and Genetic Engineering
UNIT-L

11 leciures
Essential enzymes used in r-DMA technology.

Restriction digestion, ligation and transformation.

Cloning vectors- Plasmids, phages and cosmids,

Amimal virus derived vectors (SV 40, Vaceinia), plant based vectors (T4, Ri vectors)

Artificial chromosomes as vectors { YAC and BAC vectors) -
Cloning strategies-Cloning and selection of individual gencs, gene librardes - cDMA and genormis librates.
UNIT-I

Specialized cloning stratestes -

Expression vectors: basic features of exp
based vectors

Casgetles and gene fusions

10 lectures
ression vectors, promaoters used in expression vectors, pMal, GST, pET

Fusion vectors-Translational and transeriptional fusion vectors

Recombinants protein purification-advantages of fusion proteing, Tusion proteins taps-His-tag, GST-tag, MOP-tag,
methods involved in recombinants protein purification

UNIT-IT

10 lectures
DNA sequencing methods-Sanger method, Maxem and Gilbert method, Thermal cycle sequencing,
Pyrosequencing, Automated DNA sequencing. Assembly of contiguous DN A sequence
Gene amplification - PCR-principle, types and applivwtions.

DMNA microarray technigue.

UNIT-1Y
Expression of cloned DNA — Expression in heterologous system.
Sy of the frnscript of 4 cloned gene.
ybndization techniques-Colony hybridization, plaque hybridizasion, Southern, Northerm, Western and
Southwestern biotting, in ity hybridizations,
Muodification of cloned DN A - Siie directed mulagenesis, ransposon muligencsis,

10 Tectures

UNIT-V 10 lectures
Applications of r-DINA technology-Requirement and production of recombinant molecules in pharmaceutical
health, agricultural and industrial sectors and research laborutories, !
Transgenic animals, Agrobacterium mediated transformation, Bt cotton, Gene Thers ]

Ethical and safery issues agaociated with recombinant DNA technology, PR and ]:Iu.tcpgi‘ing_
REFERENCES

I, Genomes- Brown TA, 2™ edition { Oxfond: Wiley-Liss)

2. Principles of Gene Manipulation - Old RW & Primrose SB, 5™ edition (Bluckwell Seicatific Publications)

3, Gene Clonmng & DNA Analysis - Brown TA, 6% sdition (Wiley Blackwell}

4. Molecular Bivtechnology- Glick BR, Pasternak 1T & Patten CL, 4% edition (ASM Press, Washington)

5. Principles of Gene Manipulation snd Genomics-Primrose 8B & Tymun RM, 7% edition. (Blackwell
Publishing)

6. Genetic Engineering-Fastogi 8 & Pathak N, 2009 (Oxford University Pregs)

1 Genetic Enginccring: Principles and Practice-Mitra 8, 2+ edition (MeGraw Hill Education, New Delhi)

&, Maolecular Biology of the Gene-Watson JD, Gunn A et al., T edition (Cold Spring Harbor Laboratory
Press, New York)

&

+ Current Protocols in Molecular Biology- Ausbel FM e, al. 2003 (John Wiley & Sons)
10 Molecular Cluning Yol. =11 - Sambrook and Russel, 2001 {CSH press)
i1, Genome unabysis (Four Volumes) Paterson AH, Brubaker CL, Wendal

JF 1993 (Springer, CSH Pres)
L DNA Miceoarmays: A Practical Approach-Schena M (Oxford University Presg)
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M.Sc. Microblology (20162017,

M. Se. (Microbiology) Semester-111
Paper 1-Medical Microbiology

I leetores
HHII.LI el ' v Sty
Epidemiclogical studies of infectious discases-
Reservoirs and sources nfd:sr:asqs. o
[nfection nnd its types, Iradismission Df:nf;Lllfer. o
Types of diseages-epidemic, endemic, pandemie, 5 at IS AN
[-'fcp:mtivc and cnn?:-a:-l measures for diseases, Hospital acquired mfl:cltlf_l'_ln;- diﬂn:]u::]ctmp &
Epidemiological Methods - Descriptive, Analytical andIE:mr:nm‘c:ma i TR R
Introduction to Centers for Disease Control and Prevention (CDC) & National Cen

UNTEIT 10 lectures

Normal microbin] flora of human body . . _

Classification and identifieation of medically important microorganisms

Cpportunistic pathogens and true pathogens : s :

Attributes predisposing to microbial pathogenicity- -.fi:ulm-:r._:: attenation and axha]zat:r.u_i. '"1;‘:.“”3 dmf o
Microbial pathogenicity - Mechanism and factors involved in cstablishment and spreading of infection, adhes ;
mvasiveness, toxIgonicity,

LNET-ITI

Recent advances in medical miciubiolugy-
Multidrug resistance: Antibaotics-lypes & mode of action, Types, biochemical mechanisms and development of
multideug resistance. Guidslines for rational use of antibiotics. Multidrug-resistant organisms- Mathicillin-

Resistant Staphvlococes aderens (MESA ), Extended Spectum B-lactamase ¢ ESBL) producing Gram-ncgative
bacteria, MDR & XDR tuberculosis, Carbapenum sesistant Enterobacteriaceqe (CRE}.

Introduction to energing diseises- Dengue hemomrhagic fever, Swine flu, Chicken guenies, Ebola, SARS.
Orverview and current stits of enti HIY, anti malaria aod anti tuberculosia lreatrment,

1k lectures

L‘r:m' v ) . _ _ 10 lectures
Etiology, clinical Tentures, pathogencsis, laboratory diagningis, ransmission, prevention & conirml of diseages
citused by-

Gram positive cocel - Staphyiocoecus aMTELl, Sireplococens Specios,
Giram pesitive bagillj - Clasiridium spegies.

Uiram negative toori- Nejsserig species

Uiram negative bacilli - £ coff Felmunella species

Acid Fast Bacteria - Myeobacterivm fiberculozis

Aclinomycetes- Actiromyeey irraelii.

spirochactes- Trepanemy Pallicum.

Ricketisine- Rickertyiq Bpegics

Chlamydise- Chimmydia specics

Fungi: Microspornm, Trichapiyton, Candida albivens
Wirus- Hepatitis virs, HIY, Folio vimg

Peolozoa. Plasmodium Bpecies, Entompahy histofytien
REFERENCES

L. Bedical Micretiology - Mickie TJ & MeCuriney JE [Vol, [-Microh
Microbiolagy), 13 edition {Churehill Livingatane. London)

v Text bﬂﬂknfhdjmhlu]ugarﬂuunmnmﬁn f & Panikar CKJ, g edition, (University Presg Py Lid, Hyderabad)
+ Busic Medical Microbiodory-Boyd RE, 5% edition (Little Beown, Boston) .

il Infiection & Vol, 2-Pracijoal Medig|

+ Biochemigiry of Antimicrobial Actinn

inbogy and Infectiong - Smith CEG, 14 Edition (Meadowfield Pregs Lid, England)
Bactorial Disanus Mechaninm-4n Introduc; ]

2002 {Cambridge Universiy Freag)
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W S Microbialoly {2601 6-2017 onwardy}
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M Sc. Microbiology (2016-2017 oy,

L Se. (Microbiology) Semester- 11}

_Applied Microbielogy
s 2 10 lectumes

- sfertilureT, dmparyiium
i biofertiliser, dmowohacter Bac
Production and methods of applicatsan of. Rhcobium

L0 kectures
Unii 11
BMHH nhm- ﬁpﬂﬂmﬁwmhmﬁmﬂwwmibmmwm
Mmﬂwmmmmhm“umﬁmﬂu Ethancl recovery
Bichydrogen-Microbial production of hydrogen g=.

Microbial of biodicse] from hydrovarbons.

Algac as

Unit 111 10 bectures
Dioremediatvon and Bicsensors-

MHWHMHMM
wmwumhmwum
4o bioremediation- intrinsic horemediatron, biostimilution, o gmentation

Bioremediagion of off sails. metals, and harandom waates Agplcaton of GMO o Sworrmedoalos
Biosensons- definition, components of brosensors, principle of operatsn
Methods of biomatera! and sensr coupling.
Types of boscnions. Applcations of buosensors.
Unit IV _ 18 lectuim
Bioleaching and Petrmleusn Microbwlogy- .
&hﬂﬂﬂm:hﬂﬂﬂﬂbﬂmhﬂ:ﬁnﬂw,ﬁu e T

aren

Petroleum microtiotogy-Microbis] Enhanced O Recovery (MEOR ), detrmental sctinimy of merobes in
petroleum industry.

10 bectures

chemical structise,

hhhlm?mﬂhl of or

Applicateons of baoplastics, by i bioplasbon, advaatapn sod deacdyantages af boplasnice
Biosurfactands- muprobial prochecuan aod spplcstons

Unit ¥
De of bioplastcs, types of bioplastics, grnetcally modsfied bioplasis
PHA-propertics, types, i PHA prodawing nuscrobes.

REFERENCES

1. Microbial Biotechnology: Fundamentals uf Applaed Micrebiology Cilies AN et Niksido M, 2nd edition.
Cambrdge University Prom.

2. A Teathook of Baxic nd Applied Micnabwology-Aneia KR New Age Isternational

: wmrs_ﬁumx.sﬂ—m,ﬁ-mwrm.m

4. Riofertilizers in sgrwulies s forcsry- Sabba Rao NS (Ouford snd TRH, Publubeny Co New Dik)
T, Textbook " “Eavirenmental Biotechoology-Mahanar P K [nrrnarional ng Hovse Py
& Microbual Mimeral Recovery-Enrfich HL & Basriey €L . McGrae-Hill oo =

U
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M.Se. Microbiology (2016-2017 onwands)
M.Sc. (MICROBIOLOGY} - SEMESTER Il

LAB COURSE I

Paper I-Molecular Biology and Genetic Engineering
Paper [1-Medical Microbiology

Suggested List of Practicals
1. Extraction of plasmid DNA and its analysis using agarose gel clectrophoresis
3. Preparation of competent cells and transformation of DNA by using CaClz
3, Determinstion of moleculsr size of DNA fragments
4, Restriction digestion of DNA samples using restriction endoniic leases
5. DMA fingerprinting technigue- Restriction Fragment Length Polymorphism-RFLF
& To perform ligation of DNA fragments
7. DMNA purification from electrophoresed agarose gel (eleciro clution/silica hased techmique , gtc )
8. DNA amplification by Polymerase Chain Reaction (Demonstration)
9. DNA fingerprinting technique- Random Amplified Polymorphic DNA -RAPD (Demonstralion)
|0, Blotting technigues (Demonstration)
|1, lsolation, biochemical characterization and identification of medically important bacteria-

« FE coll, Kiebsiella preuvmoniae, Salmonella typhi, Protews mirabilly, Prewdomonay geruginoa,
Stephylococous aureus, Streplococcus sp.

12, Determinition of antibiotic susceptibility pottern of pathogenic microbes
13, Swdy of synergistic and additive effect of antibiotics

14, Isolaton and idensification of resident normal Mo from skinftheout

15, Effect of disinfectants un microflor of skin

16. Haemaiology : RBC Count, Total WBC Count, Differcntaal WBC Count, Haemoglobin estimutlon
|7. Laboratory analysis of uring-physical chemical, micreseopic and bacteriological analysis

it

e e
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M.Se. Microbiology (20! 62017 on

\L. Sc. (MICROBIOLOGY) - SEMESTER |

LAB COURSE I

Paper |11-Biostatistics and Bioinformatics
Paper IV-Applied Microbiclogy

Suggested List of Practicals

. Disgrammatic and graphical presentation of statistical data using MS Excel

Use of in-built statistical functions of MS Excel for computations of statistical averages, coniral tendeny
and standard deviation

Caleutation of standand deviation

Calculation of standard ermor

Application of tests of significance

Introduction to NCB1 and its database

Variants of BLAST and FASTA

Sequence manipulation suite

Pairwise sequence alignment

I Global pairwise alignment using Needleman-Wunsch Algorithm based ALIGN EMBOSS ool
ii. - Local pairwise alignmient using Smith Waterman Algorithm based ALIGN EMBOSS tool

0. Multiple sequence alignment

11, Isolation of Rhizobium from root nodules

12, Lsolation of Azotobacrer from soil

13, lsolation of Azospirillum from soil

14, Tsolation and charcterization of phosphate solubilisers from sl
15 Isolation and characterization of PHA producing bacteria

16. Tsalation and characterization of biosurfactant producing bacteria

I
18,

Isolation and chamecterization of lignin degrading MICTOOg AN s
lmhh-nnm:lt‘hlﬂmﬁlnhmuld}m degrading mmmmw:mm




M. Sc. Microbiology (2016-2047 anwards)

M. Se. (Microbiology) Semester- 1V

Paper I-Pharmaceutical Microbiology

1 10 lectures ]
UNIT- s i S u imdusgt {A.CHI"-"': Fharmaceulica
niroduction to pharmaceutical industry: Role of a microbiolugist in a pharmu mausty &

gugmﬂb:f:f;mdﬂcti.ﬂn units, Formulation units, Research and Development, Quality Assurance and Regulatory
g \th spect ian, British, United States

Tntroduction to pharmacopocia with special reference to Indian, British, Unite : - v
];‘Elﬂu’rnr}' u.uﬂﬁ:uriti:s fnrpa:mduﬂﬁnn of medicines in market — Role of Food and Drug Administration,

FDA guidelines for drugs | biologicals, : ey

Qui;ligyummnm and éualin- management in pharmaceuticals: 180, WHO and US ﬂﬁ“'ﬁ*-ﬂtl“i'“-md 4

Giood Marfacturing Practices (GMP) and Good Laboratory Practices (GLFP) m pharmacentical induslry.

UNITI X
Dresign and layout of sterile product manufacturing unit, {Designing
Safery in microbiology laboratory, . . o iy
Microbiological analysis for pharmaceutical industrics: Standard operating procedures for microbiclogical assay

of anfibiofics, vitamins and amino acids, water unalyzis, Microbial limit test, Sterility test, Fyrogen test (BET),
Arca monitoring, Grewth promotion test.

Calibration and validation of equipments

Microbial contumination and spoilage of pharmaceutionl products (sterile injectibles, non injectibles, ephthalmic
preparations ond implanis) and their sterilization.

Chemical disinfectants, antiseptics and preservatives,

UNIT-ITI

10 lectures
Antibiotics and synthetic antimicrobial agents = Structure, tvpes and modes of action.
BEeta lactams and non beta lactams.

Amimoghyeosides, Telraovelines, Chloramphenicol, Macrolides, Flurogquinilones.

Clhemosynihctic drugs-Sulphonamides, Trimethoprim, Nitrefurans and Isonazid,

Anfifungal and anfiviral drogs.

UNIT - TV 10 Tectures
Muolecular principles of drug targeting, Drug delivery syslem in pene therapy, Micro-encapsulation, Nanoparticles,
Liposomes, Antibodies for doeg deliveny.

Fenetrating defenses — How the antimicrobial agents reach the targets (vellular permenbility b {fot
tronsport system and drug diffusion). P oy er, cellular

10 lectures
of micrebiology laboratory ),

LUINIT-Y
development in pharmaceutical process: 10 lectures
Eﬁ:}mﬂi}iﬂﬁsluﬂms- Fhase I, phase I1, phase 1M aad phase TV of clinical trigls — Objectives, Conduct of

Production of biopharmaceuticals by penctically engincered cells: Hor
(Istron A, Referon-A), t-Plasminoges uctivator (Activase),
(Mangclate, Orthoclone DKT3),

Cither pharmaceuticals produced by microbial fermentati
Mew vaccine technology- DA vaccines,
milerobial enzymes in pharmasentical in

nmes {Huroulin, Humatrope), Inte
Mongclonal antibodies and hyh:idunuf :::_.hn,ﬂg;?“g

oiis [Streptokinase, Streplodornase)
nﬂ]ﬂ : dﬂ i & 2 i i & i
dui::r;.r. W peplide Visceines, multivalent subunit vaccines. Application of
REFERENCES

I, Huga & Russells Pharmaceutival Microbiology-
Blackwell)

Analytical Mim:_-bhalug]r (Volume I & 10)-Kavanagh F {Acadernic Prese New Yorks
dunlity Control in the Pharmnceutical Indusiry (Vol 2)-Cooper MS (Acudemic p
Bivtechnolgy (Yol 4; Microbial Prody te Press,

: cis)- Retun HY, Reed G & Pape H 1V i

: > i : . 3 P: EH
Pharmaceutical Biotechnology-Vyas 5P & Dixit VK., 19 edition (CBS I’ul:E]isIu: P‘;Ibllﬂﬂtmmj
Good Manofecturing Practices fur Phasmaceuticuls: 4 P R

w Dielhi)
- 1 . i i
I';ﬁ-'l & Hitchings ‘.H. '.il""_ edition {Bhalani Publishiny I—Inu:: El;l::;lj?llﬂ!!l}' EMIMI-'“'III]“H RS
dvarz_n:ulz. i Applied Bistechnology (Vol L0): Biopharmaceuticals in tra
Association-Webber P (Gulf P

3 thlii_'!j,]||||$ Ciom 1 Hlﬂlﬂun } ns“il;'ll.'l. Il'll;lm‘l‘_l_‘iul Bjﬂtﬂnhuu]ﬁgy
Thl'ﬂﬂlmn of U.I'IJE_‘.- '-'"':'E.Eli'i:!-lli.'a 0 & T - I &

T ol
el E/

Denyer 5P, Hodges NA & Gorman SE, T edition (Wiley-

il i s

MNew York)

i
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M. Se. Microbiology {20 &-2017 anwards)

M.Se. (Microbiology) Semester-1V

Paper II-Environmental Microbiology and Phytopathelog¥

UNIT-T 10 lectures
Aerobiology: Droplet nuclei, serosal

Assessment of air quality. _ _

Racterial, fungal and viral diseases transmifted throogh air and their preventive Moasres

UNIT-11 10 lectures

Soil Microbiology: Physical and chemical charactenistics ol sail.

Micra flora of various soil types, thizosphere and phyllosphere.

Positive and negative migrobial inleractions. : :

Bingeochemical cycles: carbon, nitrogen, phosphors cycie =

Symbiotic and non-gymbictic fitrogen fixation, Mycorrhiza, Phosphate Solubilizing Bactena

UNIT - 11 1@ lectures
Aquatic Microbiology: Potability ot water: microbial assessment of water quality.

Purification of waler.

Major water bome discases and their control measures.

Waste Water treatment: Types dnd characterization of wasle water,

Physical, chemical and binlogical waste treatmends, Solid waste treatment.

UNTT-TV

Plant pathology-

Definttion, causes of plant discuses-inanimate & animate causes.

E:.rmp:n ul‘plﬂ:{tﬁmdm u-annntsI ’;n:;un of plaaﬂnﬂdin:.u:u.

Plunt diseases an ir-cticlogica jes: Bacterinl plant diseases - Canker & C Iis, F
blighs, Sof o Wils, p gummioses, Crown galls, Fue
Viral plant diseases - Cocumber mosale disease, Potato spindle disease, Tobacco mosaic discase

Fungal plant discases - Apple seab, Downy mildew of grapes, Late blight of potatoes, Wheat rust.

10 lectures

UMNIT-V s
Plant diseass contrel- 19 lectures

;rg‘miglgﬂ af plunt disease eontrol, physical and chemical methods of disease control
1

| eontred of plant diseases-Bideontrol &5 un aliernitive 1o chemical pesticides
Microbial biocontrol agents — Bacteria, Fungl i o

Mechanisms involved in biocontrol - Mycoparsitism, Antibiosis, Com
Integrated Control = Chemical-Bivlogical contral, Physical-Biological m
REFEREMCES

i, Introduction to soil microbiology-Alexander M, 2# edition (Jobn Wiey and
redustion . Sons N

2. Soil h-ﬁ:mhnh_g}'- Subba Kao NS, 4" edition (Oxford and IBH, Fuh-lui:lrhinl Co, Nwmﬂzm_:

1. Fu_m.lm?:_mnl Principles of Bucteriology-Salle AJ, 7* edition { Tats MoGrawhill New Delhi)

:. Microbiology- F:lm.l'_m{]'m ECS & Krelg NR, 5 edition (Tata MeGrw-Hill, New Delhi)

- A Texthook of Microbiology- Dubey RC & Maheshwari DK, 2™ edition (S Chand & Co. New Dielhi

6. Introduction 15 Env!rm:rllmm Microbiology- Michael R, 1% edition (Prentice Hall) it :

7. Fundamentuls of Microbiology- Frobisher M, Hinsdill RD, Crabtree KT & Goodhean edition
Saunder & Co.) o PES

%, Plant Puthology- Agrios GN, Academic Press.




M Sc Meoobedopy (20420

M. Sc. (Microbealegy ) Semester- [V
Paper I\ -Eas-Nasstechaslogy aad Sem Cell Technoben




M Sc. Microbiology (2016-2017 onwardy)
M. Se. (MICROBIOLOGY) - SEMESTER IV

LAB COURSE 1
Paper I-Pharmaceutical Microbiology

Paper [1-Food & Dairy Microblology
Suggested List of Practicals

Validation of autoclave, hot air oven for sterilization efficiency
Calibration of laboratory equipments

Physico-chemical analysis of pharmaceutical products

Girowth Promotion Test (GPT) and Growth Inhibition Test (GIT)
Environment and persnnel monitoring

Bioassay of antibiotics'vituming aminoacids

v AR

Determination of Minimal Inhibitory Concentration (MIC) of antimicrobial pharmaecoutical products
Disinf " festing
7. Sierility testing for sierile pharmaceutical preparations
8. Microbial Limits Tests for pharmaceutical preparations
9. Biobard A
10. Preservative Efficacy Testing for pharmaceutical preparations (PET)
11. Bacteriological anabysis of food-
i, Enumeration and confirmation of coliforms in food
k. Detection of Biecal coliforms
12} Bacténological analysis of milk and milk products-
L Standard plate eoum
il. Enumeration and confirmation of colifarms
ifi. Detection of feecal coliforms
tv. Detection of acid fust bacteria
13) Grading of milk-Methylene blue reduction tme (MBRT) text / Ressrurin test
14) To determine efficiency of pasteurisation of milk by phosphatase test
15} Production of fermented food products-bread, yoghun, wine (Demonstration)




M.Se Microbiglogy (2016-2017 onvar,

v
\L ¢, (MICROBIOLOGY) - SEMESTER I

LAB COURSE 11

Paper (11-Environmental Microbiology and Ph;riupdt:‘:lulng}f
laper Iv-Bio-Nanotechnology and Gtem Cell Technology

Suggested List of Practicals

Microbiological snalyses of air

Quantitative analysis of microorganisms preseal in sl

Evahuating the soil health of agriculturaf soil {Demonstration)

»  pH, organic carbon, phosphorns, polassium, ammoniscal-nitrogen, nitrate-nitrogen
4, Bacteriological analysis of water; Qualitative and Quantitative methods-

i Standard plnte count (SPC)

il. Most Probable Number (MPN) of coliforms

iit. Routine coliform tests - Presumptive, Confirmed, Completed Test
v TIMYIC tests

v. Eijkman Test

Rl

vi. Membrane filtration technigue
5. Sewage analysis

i. Hacteriological analysis of sewage-Cuatimtive and Quantitative methods
il. Ihysical analysis of sewnje/industrial efTluent by measuring total solids, total dissolved solids and total
suspended solids
il Determination of indices of pollution by meassring BOD/COD of different cfffzents
6. Isolation and characterizntion of Xanthomonas cifri from citrus canker.
7. lsalation and identification of fungal pathogens from discased planis
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i Pomciples of Gene Manipaladion and Gemonides-Prinmese S0 & Tyman RM, 7 edition (Pisckwell
Pyhlishing) . L

o Genetic Engineering-Rastogi § & Patlwk N22000 (Onfird University Fress)

- Gendtly. Ungieenuig. Prliciples s Prsclice-bilm 8, 2 edition (MeUrw Hill Fdoeation, New Delhi)

& Muokeeular Diology of the Cene-Watson J13, Gant A et al | 7™ fition (ol Spring Harhor Liboratory
P'ress; Sew Yark) ;

ulalicadimis)
5

-

* Cmment Protoonls i Moleonbar Uinlogy- Ausbel EM ot of | 2000 {John Wilty & %o )
1 Modecudar Cloning Vol, T-111 - Samsbwook sned Russel, 2000 (CSH press)

-
LE. icaye analysis {Four Yolumes) Paterson AH, Brubaker CL. Werndel IF, 1993 {Springer, CSH Frean) i
2.0A Microamays: A Tractical Approach-Schenn M [Oxfand University I'rema)

)
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M. Se. (Mierobiology) Semestor- 111

Paper H1-Blostatistics and Blotnlormafics
1R

Llll‘w'i{' definitinng and npplications of statistios in Wiolepical researcl,
i Tepesenintive sample, sample size, sampliog biaz and saogpling lechnigues.
ek el tion b epresentation: Types of duta, methods of collection of prisary o srerpdary laty, Methin

ol bt vepresealation: abualor, disgiammatic geaphical representation by bar diagrom, higtogram, polygon and pie
dingrarm

Mansines of centrab tendency; Mean, Maofian, Mde. o
sleamires of variability; Pandard devintion, standand groon, range, nsean devinlicn ami cocfizicnl of vanihon,

TINIT-H o 10 lecEnies
lest For significance: Small sample tests (Chi-squire | ey, F est), Jarge sample iesl (% test}
b yialeenin pf varianee § ANONA Y annbysin of varisnce moonesmy tned fwen sy classificatin

Usrrelation ani Regression; Positive nned nepative correltion and calentation of Karl-Penrson's co-efficient of
cinialation. Linear regression onid regression cqualkion, - i

eabcodirisins e yeobaliility theory al distribuations {eopeepl il deviation), o

4 leclinren

T

Itratbustlon b hisinforuaticaTistory, oim and scops of bioin formabes ]
I vaialane coneepd, TIIRME,

i s festion of biological databinses aud dlwir Binciions

Bieatide sequence databnge: IMBL, Ganllank, TR

Protein peguence database: SWISS-FROT, PIR .

U iy b oo T strochine dataliaes - MOH1, PO

Protein-stenetire classiNoation dnfahases [SCOR, CATI

¢ wspane datnlsses and comiposite danbng RCGTE°

Cperipdizeel suinlasns (TSTE, BEPALY, Prasile, I'Fans)

10 lpclkid s

LIRS R=TE "

lrasbo concepts of sequeinee cOnMparison, sequsics ickenity, simmilnridy mwl homolopy
g e vnadoers (TA, TREDE) k41

Spaenee aliahase seaccling tools (ULAST, PASTA)-basic knowledga sl their vaniands and statislicol sigmiwance,

o whee Local nmd Global sequence nlignment algarithma (Nestleman & Wansch, Smilh & Walstinanh
Banbieple setuence alipmaent.

LNET - 4 10 leciures
Aivdlytig Open red lng fuimves (CRTs), Modils, Domning, Untlems, Profilas and thear ingportance,

Ihslogonetie sualysis-Basic concepls of plvlogeisis analvsis, molesbuprsded ireos, approsclies for pliylogenetio
free congtmctian L PCGRA, NEiEhﬂlillﬂ' J;mn:ug mu::ll'mu;k]_ [||'|r|_'-c||.rl|.'|,j|.||| RS L ETH R RTINS il H.FH.H-

10 feciares

HEIENCES ) T .
I, primer of Biosatiics, Gloi 5, T elilon {MeCry Tl Companies)
£ Sebistes for Bivlopi-Bishop O, 3" edifion (Longinon Publeling Gring) d

\ mainiiseicy i Healopy-Tlies O Mo TR Copanies)
0 Tisetlonl Sintsises fore Fxpedineatal Blokgisis-Wordlow AC, 29 edilion (Tolu Wiley & Soe)
v SLatisrical Wethods i Divkepey-Binlboy BT I elidinn {Timglish Uniweisitios ioss) *
W Aragictivs fo l':i.~|rl|!|,'|-:r.i'|"[3;'|.|1|p|.*¢|| B 3 aidwiom {ﬂundnid&el]lﬁvnlsil}' Treas, LIE)
farslnnienieis ol Tisostd e s AK & Klamem &, 2000 (Ukare Tobliostions, Hedsmbal)
§ [astarfslivs = Areea 10, Malha PE. 1% edilion [Hisjays Publiahiog House, Mumbai)
Nesliefiaenatice: & Menselicnl Guide e ihe Ainlysie ol Cones miitl Pratring fAethods of Inchemleal Analysic)-Rmxevamia
Al Uiedlelle I, |7 ediliam Clahn Wiley & Bang) :

[V Finntice: Boquenge, Shaictre, sod Dntabanks: A Poctical Approach-Hipging 13, Taykar W, 120 eilifion 10 ford

liipasrily Moash

[iufslormnlice: A Penelical Guide i the Anabysis of Genes and Prodeine ansvamis AT, Cuelletle BER, Yolune 43, 7
celitinm { folm Witey 8 5011g)

17 Rivgnformalics Methods & Frodnends (hiethods In Malceslie Blology)-Misenar 5, Kraweiz SA, 1995% edlfion (Humana
Vet B Bdahan PR 1 eddivion {Himaleys Poldighing Hesise, Misobni)
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F:p;-r rv-Applicd Microbinlogy

-
10 lectmres
LS T |

L

N b & tioinsect icades- i e tilizzy, Aaosparrioa
Lt ot ol o eplieation of. Reabiom bioferiize, 4 “’."’.’J'.'”;;;?L;ﬂ

Welentitlirer, Azalla & Blue-Green al.l'rfgﬂ lﬂ"l‘fm‘l:"-!ﬂ ﬂmﬂlmékﬁ:m of analysis, standards of
Oy contiol of binfertilizers as per FCO (Fertilizer Control

I deniplizere

. : and disadvantages of
Pirslnctiom of Mimigecclicides © Candidate Iﬁ'r'ﬂﬂ‘ﬂiiﬁ'lﬂ-'ﬂ'“-‘i ru"tﬂui:l]{'l'l safety. et

Ininisectic e,

- 10 jectnres

sl 17 R
Vo] Premlunction- T 2 . - lvn
Hasean The substrate digester aml the microarganisifin in the process of ogss Fﬂ'ﬂ::r:fil“; mmh:::m
et -Prodsction of Bioethanol from: sugar, moliszes, starch and cellulosic ma - Ethanol

el enbial prosduction of ledroeon gas
i eodial prodoction of bindiesel from bydrmearbons

"l‘l | LA Ilil!flﬂ;'l_

Vhauit 11
Fsowrenedeiion and Biosensors- .
iwhinbsgy of degradation of xenobiotics in the srvimmmen. |
liticgaes and technigues of bioremediation: in situ agd ex st
2o hes i Liowemediatinn. intrinsic hai vl atiom Mot il arions, hirdimemenialinn

Mimemediation of ol spills, mesls, ignins and hazardous wasies, Appheation of GMO in Bioremediation
i cenan defintion, companents of hinseimors, principle of operafion,
Y -thiuds of hinnetenal and sensor conpling.

Fopes o havsensees, Applications of binsensan,

. 10 lpcfores

Vhssin I 10 lectures
Hddesching jmal Petroleum Microbiology - .

Phwrnbes aind mineral recovery; General metlnsds of binlenching, bivleaching af copper. gold sod mraniom from
li I-m OFES

Petindkeian microbiology-Microbial Enlanced O Hecovery (MEOBLL deteimentsl Betividy af microhes in

=t iy -

Pinid 4 . . 10 lectures

Fio el wotirs et Misviie Factanie-

Lo bty oo broplastics, types of bioplasdics, genelically modificd aopdasres
1 A-roperiies, 1vpes, chemical stnecine, PHA poducing niicrobes.

Koehorn trends in microlsal ion of Biuplastics.

wptpbieatiods of biopieslics, biodepradabifiiy of boplastics, advanages omel disadvantages of oplastics
e nrbactants microbiz! production and applicatings '

MEFERENCES o . T
T Mikrohial Brotechnology: Fﬂnlimmﬂhufhmiﬂhlhnﬁmqy Lilazer AN and Nikawdo H, Ind edifion,
amalmulye University Press.

A Teathek of Basic and A pplied Microbiology-Ancis KR, New Age Intemiafional.
Ipisborlilarers- Soumani LL Bhandari S¢ o Saxca SN Wams KR, Sesentific Pubfishess _ Joulhypanr,

Eibettiturrs in mgricalire and foresiny- Sabha Hao MS {Oxford and 1NH, Publishing Co Mew Dell) .
Weremerduion: Baker Kil and Herson DS M Grow Hall, Mew Yook

Iesiceradation and Bioremediation-Alesander, M, 2nd edilion, Academic Press,

Fostlamol 0l I;mifmunmhl.u‘iﬂw-hmhﬁ*liﬂnﬁlm PEL K Interrabwmald Pulslishieng | fowse o i
Elwindsal Mineral Recovery-Ehelich HL & Bierloy C1. | MeGras-1Hl
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J LAB COURSE |

Paper I-Malecular m'n!ng_v and Genetic Engineering
Paper I1-Medical Mickoblology

Suggested List of Practicals

L. Extraction of plasmid DNA and its anatysis wsing agarose gol Elﬂ:h*trﬁmr:til'-'wf
T Prepamition of competent cellz smd transformation of DNA by using CaCl
+ Determumation of molecular size of DNA fagments h
% Restriction digestion of DNA samples using restnction endonucheases
5 DNA fingerprinting technique- Restriction Fragment Length Polymorphism-RFLP
6 To perform ligation of DNA fragmients
7. DNA purification from electrophoiesed agaiose gel (electro elution/silicn baved fechnigue . gt
4 DRA amplification by Polymeraze Chain Reaction (Demonsization)

DNA fingerprinting techmique- Randor Amplified Polymarphic TINA -RAPD {Demonsiration)
T

Rlntine technigues (Demonstration)
i1, lsolation, biochemical charsctenization and identification of medically impeoitaul bacteaa-
« [ roli, Kichsiella pneumariar, Safmonclla fupltl, Protess mirabilis, Preudomanat aerwginoss
Stapindococous anreas, Streplococrias g,
12, Determination of antibiotic suscoptibility pattemn of pathogenic mictobes
1.‘! Stenly of synerzistic aml additive effect of fibietics
14 t=olation and identification of resident normal flor froth gkin/theoat
15, Effect of disinfectants on microflor of skin

1t Haemasiology ; RBC Count Total WBL Count, Difftzential WBC Count, Hacmoglobin estinaton
17, Lahoratory analysss of urie-physical chemical, mivroscopic and bacteriological amlysis




