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Total Credits 21

DISSERTATION Credits Maximum Marks

A. Valuation

0) Language & Presentation 4 50

(i)  Review of Literature 4 50

(ili))  Methodology 4 50

(iv)  Analysis & interpretation of | 4 50

Result
B. Viva-Voce  INTERNAL 2 25
C.Viva-Voce = EXTERNAL |2 25

Skill development 1 Grade Point will be
provided by Skill
Development Centre




COURSES OF 8TUDY IN M.8q, MICRODIOLOGY

SECOND =SEMESTER
Sosston 202324

Oncorn ll‘a‘\l‘wr l:‘\l‘ulcculnr Biology aud l{munhlnmnl DNA Tochnology MMl

’ pletion of this course, the learners will «

CO1 -‘l\c able to understand basies of Nuclele acld (DNA tnd RNA), DNA roplleatlon, reverie
transcription, transeription, gene expression in prokaryotes and oukaryotos.

Co 3 = gets the Knowledge of global regulatory responses,

CO 3 - be able to understand fundamentals of recombinant DNA technology.

CO 4 - to equip with the knowledge of important molecular teehnidques

UNIT -1

Nucleic‘acids as genetic information carriers: DNA structure, melting off DNA; superhelicity in
DNA, linking number and topological propertics; DNA roplication., general priniple, various
modes of reading, continuous and discontinuous synthesis, asymmetric & dimeric nature of
DNA polymerase 111 & simultancous synthesis of DNA leading and lagging strandy, polymerase
and exonuclease activitics, cukaryotic DNA polymerases; Mechanism of action of
topoisomerases, ligases. '

UNIT -1I

Initiation of replication and construction of replication fork in test tube; retroviruges and their
unique mode of DNA synthesis; relationship between replication and cell cycle in prokaryotes
and eukaryotes; inhibitors of DNA replication (blocking precursor synthesis, nucleotide
polymerization altering DNA structure).
UNIT III :

Transcription: general principles, basic apparatus types of RNA polymerase; steps: initiation,
elongation and termination, inhibitors of RNA synthesis, polycistronic and monocistronic
RNA’s; control of transcription by interaction by interaction between RNA polymerases and
promoter regions, role of alternate sigma factors; regulation of rRNA and tRNA synthesis;
maturation and splicing of mRNA, cutting and modification of tRNA: catalytic RNA, group I
and group II splicing. ' .

UNIT -1V

Gene expression in prokaryotes: induction and repression operon concept, regulatory and
structural genes, operator, promoter, repressor and co-repressor, catabolite repression, cyclic
AMP, CRP/CAP protein, regulation of lactose, tryptophan, histidine and arabinose operons,
attenuation regulation. Gene expression in eukaryotes, Britton and Davidson’s model of
regulation involvement of HCP, NHCP and hormones. Regulation by N protein and nut sites in
DNA binding proteins, enhancer sequences and control of transcription. Global regulatory
responses: heat shock response, stringent response and regulation by small molecules such as
ppGpp-
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UNIT=V e of gene cloning, genomic librarics, veetors, .-etrnlcgics' of gene cloning gy, .
Basic pnn.mcfi‘;: rIg)NA product: Insulin, gene expression in rcunnhnun'ﬂﬂ. screening ”‘CII;(,(| )
i gt s, important molecular techniques like Southern Blotting, PCR, RApyy R”l”f
S. ’ ‘Lp
’

combinant clone olecul

I;C?f!(:\ sequencing, and probe hybridization.
List of reccommended books

1. Molecular cloning: A Laboratory Manual, J

Spring Harbor Laboratory Press, New York, 2000 -

5 Introduction to practical molecular biology P.D. Dabre, John Wiley & sons Ltk Ne,

/

™ York 1988
3. Molecular Biology Lab
4. Molecular Biology of the Gene (4th edition ), J.D. Watson N.H. Hopkins, J. W, RObcng

1991
J.A. Steitz and A.M. Weiner, The Benjamin/ Cummlngs Ppbl Co. Inc. California, 1987
Molecular Cell Biology (2nd Edition) J. Darnell, H. Lodish and D. Baltimore, Scieniiqt

. Sambrook; Fritsch and T. Manjy;, \
* R0l

Fax, T.A. ‘Brown' (Ed) Bios Scientific Publishers Ltd, Oxforg

5.

American Books, Inc., USA, 1994.

Molecular Biology of the Cell (2nd Edition) B. Alberts, D. Bray, J. Lewis, M. Raff, K
Roberts, and J. D. Watson, Garland Publishing, Inc., New York, 1994. ’

Gene VI (6th Edition) Benjamin Lewin, Oxford University press, U.K., 1998.
Molecular Biology and biotechnology; a comprehensive desk reference, R.A. Meyerg

I

(Ed.) VCH Publishers, Inc, New York, 1995
Genomes, T.S. Brown.



COURSE
SES OF STUDY IN M.Sc. MICROBIOLOGY
B ' Sccond Semester
aper I1- M: . Sessio -
n cmgplct]il. Microbial Genetics " 202324
b '11)]?11 ()I:(;lns course, the learners will BRbNt
C able to identify the - . oY
rego i‘-b be able to invc:tilg;:]g;;(?u.lf“ basis and types of mutation, their cause and effect.
% bl:ml; Tn Pl erent mechanisms of DNA repair, gene transfer and genetic
- be able to def : -
4- be able to dcslcl;?l;g lr):):ls and Sl.gmﬁf:ance of plasmids in rDNA technology.
cof 1nxcrob1a! genetics in industries, environment and health.

gNIT-I
€ne as unit of '
mutatio —
z]fu:)N A damage (de niizggscomglr:‘atlon, molecular mechanism of mutation, mutagens, types
a L » 0Xdal H A% H
tions-origin, Suppmrenssion . mutatilgs damage, alkylation, pyridine dimmers). spontaneous

IGJNIT-II
€ne transfer and . '
. en : .
genetic mapping o g p :«t)llf f;lfplpln%, transformations, transfection, conjugation and transduction,
Replica plating ,coli; Molecular aspects of genetic recombination. Innovative topic added —

UNIT-III
Complementati
ation S ol
overlapping genes a]g?\?:m, cis-trans test, fleletion mapping; Benzer’s concept of cistron,
. repair- photo repair, excision or dark repair, recombinational repair,

SOS repai : .
pair, methyl- directed mismatch repair, very short patch repair.

UNIT-1V ' .

Plasmids. F- Stion .

factors: plas Ifiliiltors description and their uses in genetic analysis; R factors, colocin and col

tl'aHSpo,sons dsha§ vectors for gene cloning; replication of selected plasmids; compatibility.
and their uses in genetic analysis, plasmid vectors and bacteriophage vectors.

UNIT-V .
Important application of advances in microbial genetics, production of proteins, hormones and
mbinant DNA vaccine, their

des;gn of vaccines: conventional as well as new generation reco
design and advantages.

List of Recommended Books

Microbial Genetics by Maloy ET. Al. 1994. Jones and Bartlett Publishers.

Molecular Genetics of Bacteria by J. W. Dale. 1994. John Wiley and Sons.
Modern Microbial Genetics. 1991 by Streips and Yasbin. Niley Ltd.

Gene VII by Lewin Oxford University Press. 2000.
Bacterial and Bacteriophage Genetics. 4 th Editions by Birge.

Microbial Genetics by Frefielder. 4th Edition.
Organization of Prokayotic Genome. 1999 by Robert L.Charlebois, ASM Publications.
DNA repair and mutagenesis. 1995 by Errol C. Friedberg, Graham C. Walker and

Wolfram, Siede, ASM Publications.
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COURSES OF STUDY IN M.Sc. MICROBIOLOGY
Sccond Semester

Session 2023-24
P . * . .
aper II1: Biostatistics and Computer Application M.M:40

On completion of this course -
CO 1-Proficiency of students inv
pPresentation of data,

CO2-They
with
applications.

CO 3- . . . .
use te:tjsr derstanding and applications of descriptive and inferential statistics enabling students to

(éf significance in biological data.
O 4-Can apply Analysis of Variance tools and different experimental designs to biological

experi : . . . . .
periments, enabling them to minimize experimental and sampling errors.

O 5-11Jnfi SISEDCS concepts of correlation and regression tools and techniques, attempts
eXtrapolation and simulation of biological processes.

E():igloi:i]z::]l%(gfrs students to utilize software packages in digital analysis and processing of

C% 7-Integrate inforrpatics with biology through data submission protocols, sequence alignment
and searches, annotations and possible applications in human health and welfare.

UNIT-I
Importance and scope of statistics in biochemical experimentation; Elements of Probability-

M.ath.emgtical and. Statistical definitions; Addition and Multiplication theorems; Probability
Distribution Functions — Binomial, Poisson and Normal; Area under normal distribution curve.

arious techniques of collection, collation, summarization and

could learn basic concepts of probability and probability distribution functions along

UNIT-II : v

Measures of central tendency: Arithmetic, geometric & harmonic means; Measures of
dispersion: range, quartile deviation, variance, standard deviation, coefficient of variation,
confidence limits of population mean. Tests of significance hypotheses and errors; student t
statistics- population mean equals a specified value; equality of 2 independent means ( equal &
unequal variance), equality of 2 means ( paired samples).

UNIT-III

Analysis of variance: one-way analysis (sample sizes equal and unequal), completely
randomized design; two-way analysis (one observation per cell), randomized block design;
multiple comparisons: least significant difference, Duncan’s new multiple range test.

UNIT-IV

Linear regression: regression diagram and equation, regression coefficient, standard error,
significant tests, prediction of dependent variable from the independent variable; linear
correlation- scatter diagram, correlation coefficient, standard error, significance tests;

Lo ﬁ/@// &’x



relationship between regression and correlation coefficients; Non paramctr'ic t'csts: C:ut—.squaru
statistics, test of goodness of fit, test of independence of attributes; standard line interpolation.

UNIT-V
Introduction to Computers: Basic architecture, generations of computer hardware and software;

pperating systems-WINDOWS and UNIX; system and application software; imrodflct'\-on to
Internet-LAN, MAN, WAN, Concept of bioinformatics; application of bioinformatics in

microbiology.

List of Recommended Books
Statistics in biology, Vol. 1 by Bliss, C.LK. (1967) Mc Graw Hill, NewYork.

Practical Statistics for experimental biologist by Wardlaw, A.C. (1985).
Programming in C by E. Ballaguruswamy

How Computers work - 2000. By Ron White. Tech. Media

How the Internet Work 2000 by Preston Gralla Tech. Media.

Statistical Methods in Biology - 2000 by Bailey, N.T. J. English Univ. Press.
Biostatistics - 7th Edition by Daniel

Fundamental of Biostatistics by Khan

Biostatistical Methods by Lachin




COURSES OF S'I’I;"il)‘p" IN M.Se. MICROBIOLOGY
Session 2023-24
SECOND - SEMESTER
Elective Paper

Paper V: Mi i |
: crobial M i
Metaholism M.M:A40

Course Outcome

(83 s;gii‘sg\:b'»L:(]wmplcling the module -

el di,vmi:\ q ;;,]c. lll;lccallz‘l;c 110 1‘mdcn-5mnd }hF basic kt‘mw]cdgc of metabolic pathways,

- Q_Smdm;ts e k[i:]]'l ation and their mlerrcla.t\on n diffcrcn.t ccilf;. ,
ill be able to learn about synthesis of certain microbial products of economic

iénponance.
CO 3-Lean : 3
rers will be able to explain the transport of different metabolites generated, with

:é%ﬂijation in industrial processes.
‘0 4-Students will be able to gain practical knowledge for analyzing effect of different

environmental factors on microbial growth.

UNIT-1
Microbial growth: mathemati i v
g 1: mathematical expression of growth,
curv 4 i
e, synchronous growth and continuous culture, effect of environmental factors on microb

growth, nutrients diffusion, active transport, group translocation, solutes, temperature, 0Xygen

relations.
UNIT-II

Chaemolithotrophy: Sulphur, iron, hydrogen,
Methanogenesis, luminescence. Brief account of photosynthetic and accessory pigments

chlorophyll, bacteriochlorophyll, carotenoids, oxygenic, anoxygenic photosynthesis. Electron
transport- photoautotrophic generation of ATP, fixation of CO2- Calvin cycle, reverse TCA,

carbohydrate anabolism.

UNIT-III
Respiratory metabolism: Embden Mayer Hoff pathway, Entner Doudroff pathway, glyoxalate
strate level phosphorylation, Pasteur effect, fermentation

pathway, Krebs cycle, oxidative and sub
of carbohydrates-homo and heterolactic fermentations. Synthesis of polysaccharides-

gluconeogenesis and other pathways.

UNIT-1V

Assimilation of nitrogen: Dinitroge
major amino-acids, polyamines; pepti
UNIT-V
Microbial deve
significance. Multicellular organiza

properties and germination,

growth measurement, efficient growth
ial

carbon monoxide, nitrogen oxidations.

n - nitrate nitrogen-ammonia- denitrification, synthesis of

doglycan-biopolymers as cell components.

rphogenesis, hyphae vs. yeast forms and their
cted microbes. Dormancy. Endospore-structure,

SE

lopment, sporulation and mo
tion of sele

b
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