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GUJARAT __UNIVERSITY

SYLLABUS FOR M.SC.(PART-I) MICROBIOLOGY
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There shall be 3 theory papers esch of 3 hours duration
and 3 Practicals each of 7 hours duration. Each theory paper
shall carry 109 merks and each practical shall carry 50 marks.

15 marks from each practical shall be reserved for term work

and viva-voce exanination.

Paper- I . Microbial : Taxonomy and Diversity
Psper - il : Microbial : physiology and 3iochemistry
Paper-I1I : Microbial Genetics and 3iostatistics.

Every theory paper is divided in to five units, Zach
unit will have equal weightage while setting the guestion -
paper. Questions or its sub-cuestions including the options

will be set from the same unit.

The last date for submissi~n of term work will be

ist March.
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PAPER - I MICROBIAL : TAXONOMY AND DIVERSITY
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~ Evolution of life forms, fos=il records and extrerrestiial litfe

Chronometer, rRN.. seguencing =nd evolution
Species concept and microbial nomenclature.
Theories ané methbods of microbizal classzificetion ¢ structural,
biochemic:1l and molecular

* Phylocenic relationships of microorganisms

(WESES L 1§

PRokryotic diversity (a)

* Principles of Biodiversity, characterization, magnitude
and distribution of “iodiversity.
Generation, maintenance and conservation stradgegies, loss of
economic value.
Diversity of Archea : limit of microbial existence and archea
as earliest life forms, extremely halophilic, hypertheromo-
philic, thermoplasma, methanogenes.

ik Oy
Prokarvotic diversity: (b)

Diversity of Bacteriz 5 Purple and green bacteria, cyncbacteric
chemolithotrophs, methanotrophs and methylotrophs, sulphur
and sulphate- reducting bacteria, gliding, sheathed &nd budding
bacteris, pseudomonads, EHAXmExbryxXxixepdxxyx Gram positive rods
and cacci, Gram negative reds and cocci, lactic, propionic
and acetic acid bacteria, actinomycetes.

Aeadligei

Metabolic diversitv among microorganigms @

< Energy - yeilding metabolism, photosynthesis, autotrophy,
aerobic and anaerobic respiration, fermentation,

“ Diversity of various major substrate utilization,
\AV\\‘ "v- E

Diversitv of eukarvotic microorganisms : An overview -
Fungi
Algae
Slime molds

* Protozoa
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PiuPER-ITI MICRCBI&ZL PHYSIOLOGY ANL BICCLE.ISTRY

um¥-~-T Microbial growth

—--—, ] . . - '3
& Microbial growth and growth kinetics
* Continuocus culture as research tool

* Sporulation, spore germination, cell cycles, cell divisicn

Synchronous cultures
* Yeast budding
Fungal growth and cell differentiation

o

ymb T Microbial metabolism
* Metabolisi of carbohycdrates, Ci compounds, aromatic and
aliphatic hydrocarbons , amino acids and lipids

p—

uwni . W pisgynthesis and regulation

* Biogynthesis of purines, pyrimidines and major cellular
metabiolites

* Biosynthesis and »iochemical regulation of antibiotics

¥* Co-ordinated control of amino acids synthesis

* antibioslis and drug resistance

vt \Y Physiology and enzyme kinetics
*  Physi-logy SHd WeEabolism of N, fixation, bioluminescence
signal transduction, chemotaxis, membrane structure and
transport of solutes,

* Mechanism of enzyme action, enzyme kinetics, activation
and inhibition of enzyme, influecrnce of various factors on
enzyme activity.

= Co—-enzyme, i soengymes, allosteric engymeg,ribozyme and abzyme.

U b Biochemical teclinigues;
* Principles and applicati-n of gel filtration,ion exchange and

affinity chromatography, GLC,: HELC, TLC, column chromato¢ra —
phy, eleftrophotesis, ultra centrifugation.

* Principles of biophysical methods.

* Principles and application of Tralcer technigues in
microbiology, NMR spectrophotometric and pplarographic
techniques.

* Analysis of macromolecules;e3irbohydrates,nucleic acids,
lipids, proteins.

. &nalysis of elements C, N, P, H, O, S.
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.PRF.R-III MICROBAL GENZITICS &.L BICSTRTIZTICS
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lMolecular genetics

rarincipies of i.endelian inheritance

Chromosome structure and functicn

Genome organigzation

rine structure of nrokaryctic and eukaryotic gene
sxtrechromoscmal irheritance; plasmids, transwosons, phace,
mitochondria and chloroyrlast

Mutation

Dl Larage and repair

Oncocenes

Genetics of selected micmorganisrj-s_

* T4 77 and § phageés (C LAMBDA PAGES)
* F 22, ,02(17 4’kv.iszph51CJes
* Viroids and prions
* Yeast and fungal genetics
* Genetics of Streptomycetes
‘vt b’ [} Recombination ané regulation of gene
* Gene transfer : transformation, transduction and
oconjugation
* Recombination; generaland non~-homologous
* DRA replication, amplification and rearrangement
* Transcription and translation; process and control,
*

s

Environmental factors of gene regulation
@peron concept; lac,ara, trp, his operons.
Heterochromati zation.

Principles and methods of g_e_netic engineering

*
iy
*

%

*
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Protoplast fusiocon

Principles of dgene cloniny, rDMh; characterization ana
expression.

Shotgun, cot curves, secuencing of proteins and mucleic
acids, Southern, Wes:ern,Northern and South-liestern blotting
techniques, FCR techniques, RFLF analysis.

Genomic library
&4pnlication of genetic engineering,
Biostatistics

Principres

Data representaticn and measures

Population, samples and inference

Probability and distributions;binomial,Poisson and normal
Significance tests.

Estimation and analysis of variance

Regression analysis

Principles of experimental designs

Simple factorial experiments

Armlimasinn-
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1 to 5 Isolaticn and identificaticn of economically

important becteria.

6 to 10 Isclstior ané identificetion cof eccnowicilly important
Fuanai,
11 to 14, Ziocdiversity studv cf twe, isolates fro:r bacteria from
bacteria and fungi.
15. ZIffect of water activity on microbes of d&ifrerent
environment, _
"1, dnzvwwe activity from soil.

FoPER-IT
1. Evaluation of bacterial growth in liquid media

2. Estimation c¢f the D - period in exponentially growing
microbial culture.

w
L]

Enzyme kinetic study.

W

. Estimation of carbohvdrate

. 3stimatio of proteins
Estimatio of lipids
Chrom=z tography

« Electrophoresis

O 0 v 0

Demonst-ation of various equipments ‘

10. Spectrophotometric examinaticn of Prodigiosin.
PAPER.IIT

« Isolation of Nucleic acids

2. Isolation.of Plasmids

3. Isolation of antibiotic resistance matants

4. Isolaticn_of pigment variant mutants

4. Characterization of mutants with altered pigmentation.
5. Induction of mitant by radiation

6 Induction of mutant by chemicals

7 Gene transfer experiments

8 One step growth curve of bacteriophage

9 ~pplication of statisticcl aanalysis

10. Determination of 3.D and significence test fcr the dat:.

Besides these practicals, other practicels of relevance
shall be introduced as per the need.
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REFRZNCES: M.3C.PART.I
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3ercey's Manual of Systematic Bacteriology
Volum -~ I.IV

fhe. Proczryot=s Vol I and IIX

S;ni'th' s Introduction to Industrial Mycology
lloulds & Filamentous Fungi in

Zz2chnical, dicrebiology

Ziology of ths Fungi

A guide to idsntifying and classifying yeasts
3lology of th  Condlal Fungi

Fumdamentals of Fungi

The Yeasts

Brooks Bidlogy of Microorganisms 8th Edition.

General Microbiolocy

Bacterial Metabolism

Microbial Physiology

Growth of Bacterizl Cell

Biochemistry of Bacterial Growth
Zxperimantal Ecology

The Microbial cell Cycle A
Principles And Practice of Disinfection,
Preservation and Sterilization
Methods in microbiology

Znergetics of microbial growth
Bacterial respiration & photosynthesis
pdvances. inmicrobial physiology
Annual review of microbiology
Sclentific American

rilcrobiology

Quantitative problems in biochemistry
Harper's Biochamistry

Gene function

Molecular Biology of gene

Genetics as a tool in microbiology
Senetics of Bacteria

The genetics of -bacteria & their viruses
Siostatistics

General Genetics

Krieg and Holt

Ed, Starr & othors
Onions et.al
0. Fassatjnva

I.K.Ross

3urnzt 2t.as

Cole & XKandrick
E.Moore & Landecke
Rose & Hagrrison

M, T,Madigan, T.ii.
Michaal, M,M,John

Stanicr at.al
Gottschalk, G,
Dawes & Sutherland
Ingraham et,al
Mandelstan ct,al
R,M,Atlas

C. Edwards

Russel et,al

Norris and Ribons
E,H,Battley
C.W.Jonas
Volumes

Volumes

Volumes

R.,M, Atlas

E, A, Dawes

Marray et.al.
Robert Glass
J.D,Watson
Golver & Hoowaod
Scaife met.al
Hayes ¥,

Lewis A.E,

L. Synder, D, Friedfilder,

D Harti.
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.. 8_..Part-I Refrence contedeoe.

Sene V. Benjamin Lewin
iiplecular Genetics of 3acteria Snyder & Champnes:
Labor:tory exercis: in !licrobiology Harler & Prascott
liolecular 3iotechiclogy Prirrose

Senz cloning & menipulation Christopher Howé
Statiétics & Zxpa=rimental Design G.M,Clarke
Analvticzl biocheamistry D,J.Holme & H,Peack
Practical biochemistry wilson & Goulding
Statisticel mcthods in biology N,T.J.Bailey
Introduction e£ to Biostatistics R. N, Forthofer & Les

Zurrent refrencas will be added whensver ncecessary

Jor each topic th2 current refarences will be given as and when
neadead.



