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M. Sc. Microbiology

SECOND SEMESTER

PAPER | : GENETICS AND MOLECULAR BIOLOGY Max. Mark 80

(There will be 5 questions of equal marks. First question will be based on complete syllabus with no
internal choice, whereas rest questions will be unit wise).

UNIT —I:

Mendelian principles: Dominance, segregation, independent assortment. Concept

of gene : Allele, multiple alleles, pseudoallele, complementation tests

Extensions of Mendelian principles: Codominance, incomplete dominance, gene interactions.

Mutation: Types, causes and detection, mutant types — lethal, conditional, biochemical, loss of function,
gain of function, germinal verses somatic mutants, insertional mutagenesis.

UNIT —11I:

DNA replication, repair and recombination: Mechanism of replication, enzymes involved, replication
origin and replication fork, fidelity of replication, extrachromosomal replicons, DNA damage and repair
mechanisms; Repair of Base-excision, Nucleotide excisions, Mismatch and Double Strand. Guardian of
DNA,; p53 and p21. Homologous and site-specific recombination.

UNIT —I1:

RNA synthesis and processing: transcription factors and machinery, formation of initiation complex,
transcription activator and repressor, RNA polymerases, elongation, and termination, RNA processing,
capping, RNA editing, splicing, and polyadenylation, structure and function of different types of RNA,
RNA transport.

UNIT —1V:

Protein synthesis and processing: Ribosome, formation of initiation complex, initiation factors and their
regulation, elongation and elongation factors, termination, genetic code, aminoacylation of tRNA, tRNA-
identity, aminoacyl t-RNA synthetase, and translational proof-reading, translational inhibitors, Post
Translational modification of proteins. Protein targeting.

Lab Course:

1. Tsolation, purification and estimation of RNA
2. Isolation, purification and estimation of DNA
3. Determination of Tm of nucleic acid

4. Fraction of poly (A) RNA

5. Restriction Digestion

6. Ligation

7. DNA molecular size determination




Books Recommended:

1. H Lodish et al.: Molecular Cell Biology B

2. Alberts et al. : Essential Cell Biology

3. B Alberts et al.: Molecular Biology of the Cell

4, Gf KharpG: Cell and Molecular Biology: Concepts and experiments JD Watson et al. : Molecular Biology
of the Gene

5. JWilson and T Hunt : Molecular Biology of the Cell: The Problems

6. B Lewin : Genes VIII

7. JE Krebs et al. (Ed.) : Genes X (Lewin’s), Jones and Bartlett Publishers, Sudbury, Massachusetts,
(2011)

M. Sc. Microbiology

SECOND SEMESTER

PAPER II: BIOENERGETICS AND METABOLISM Max. Mark 80

(There will be 5 questions of equal marks. First question will be based on complete syllabus with no
internal choice, whereas rest questions will be unit wise).

UNIT |

First and second laws of thermodynamics. Concept of free energy, High — energy compounds, ATP cycle,
structural basis of free energy change during hydrolysis of ATP. Other high — energy biological
compounds

UNIT 11

Basic concepts of intermediary metabolism. Carbohydrate metabolism: Glycolysis, Kreb’s cycle,
glycogenolysis, glycogenesis, pentose phosphate pathway, gluconeogenesis, and glyoxylate pathway,
inborn errors of carbohydrate metabolism. Regulation of carbohydrate metabolism.

UNIT 111

Electron transport and oxidation phosphorylation: electron carriers, Complexes | to 1V, substrate level
phosphorylation, mechanism of oxidative phosphorylation, Shuttle system for entry of electron,
Biosynthesis and degradation of Lipids, Regulation of lipid metabolism.

UNIT IV

Nitrogen Assimilation. Biosynthesis of amino acids. Degradation of amino acids. Regulation of amino acid
metabolism. Biosynthesis and degradation of purine and pyrimidine nucleotides.

Lab Course:

Protein estimation by Lowry, Bradford and Spectrophotometric method
Estimation blood cholesterol
Estimation of sugar by Nelson- Somogyi and Benedict’s reagent
Isolation and estimation of lipid from seeds and egg.
. Estimation of inorganic and total phosphorus by Fiske-Subba Rao method
. Assay of phosphatases in blood and seeds

Urease estimation in plant tissues




Books Recommended:

Principles of Biochemistry by Nelson, Cox and
Lehninger Biochemistry by G. Zubay
Biochemistry by Stryer
Biochemistry by Garrett and Grosham
Text book of Biochemistry by West, Tood, Mason &
Bbruglen Biochemistry by White, Handler & Smith
Biochemistry by with clinical application
Biochemistry by D Voet and J C Voet
Enzymes by Dixon and Webb
Fundamentals of Enzymology by Price and
Steven Practical Biochemistry by Plummer
Enzyme Biotechnology by G. Tripathi
Enzyme Reaction Mechanism by Walsh.
Enzyme Catalysis and Regulation by Hammes




M. Sc. Microbiology

SECOND SEMESTER

PAPER I11: INSTRUMENTATION AND MOLECULAR TECHNIQUES  Max. Mark 80

(There will be 5 questions of equal marks. First question will be based on complete syllabus with no
internal choice, whereas rest questions will be unit wise).

UNIT I

Centrifugation: Principle, techniques. Preparative, analytical and ultracentrifuges, sedimentation coefficient
and factors affecting sedimentation coefficient. Application of centrifugation.

Photometry: Basic principles of colorimetry, UV- visible spectrophotometry & IR- spectrophotometry.
Spectro flurometry Atomic absorption spectroscopy: Principle, Instrumentation and applications
Electrophoresis: Paper electrophoresis, Starch gel, agarose, PAGE-type, 2D-E.

UNIT 11

Microscopic techniques: light microscopy, microscopy of living cells, scanning and transmission
microscopes, different fixation and staining techniques for EM, freeze-etch and freeze-fracture methods
for EM, image processing methods in microscopy

Microtomy: types, principle and applications

Lyophilization: Principle, instrumentation and applications

UNIT Il

Chromatography: Paper and Thin Layer Chromatography. Gel filtration, lon exchange chromatography and
Affinity chromatography. Gas-liquid chromatography and HPLC.

Histochemical and immuno techniques: Antibody generation, detection of molecules using ELISA, RIA,
western blot, immunoprecipitation, flow cytometry and immunofluorescence microscopy, detection of

molecules in living cells, In situ localization; FISH and GISH.

UNIT IV

Molecular techniques: Isolation and purification of RNA, DNA (genomic and plasmid) and proteins, separation methods; RNA,
DNA and proteins; 1-D and 2-D, isoelectric focusing gels; Molecular cloning of DNA and RNA fragments in bacterial systems;
Expression of recombinant DNA; DNA sequencing. Gene expression; mRNA, cDNA using PCR and gqRT-PCR. Micro array
based techniques.Molecular Markers for diversity analysis: RFLP, RAPD, AFLP, VNTR, SSR, ISSR, SNP, DArT.

Lab Course:

Verification of Beers Law
Determination of absorption maxima
Quantitative determination, Enzyme Kinetics
Amino acid and carbohydrate separation by paper and
TLC lon exchange and gel filtration chromatography
SDS Polyacralamide Gel
Electrophoresis DNA electrophoresis
Separation of sub-cellular organelles by differential
centrifugation. Isolation of DNA and Agarose gel Electrophoresis
Amplification of RAPD and AFLP markers.
Isolation of RNA and Electrophoresis of RNA on denaturing
gels. cDNA synthesis and cloning
Isolation of Protein and SDS-PAGE
In vitro DNA ligation, transformation of E. coli
Characterization of transformants: DNA gel electrophoresis, Restriction map analysis.




Books Recommended:

K Wilson and John Walker
RF Boyer

S Carson, H Miller and D Scott

TC Ford and J. M. Graham

R Baserga and D Malamud
T Chard

MD Bruch
BA Wallace and R William

J Sambrook, EF Rritsch and |
Maniatis

PD Dabre

JD Watson, NH Hopkins, JW Roberts,
JA Steitz and AM Weiner

J Darnell, H Lodish and D Baltimore
B Alberts, D Bray, J Lewis, M Raff, K
Roberts and JD Watson

Benjamin Lewin

JM Walker and R Rapley

SB Primrose

Practical Biochemistry: Principles & Techniques
Biochemistry Laboratory: Modern Theory & Techniques

Molecular Biology Techniques: A Classroom Laboratory
Manual

An Introduction to Centrifugation

Autoradiography: techniques and application

An Introduction to Radioimmunoassay and Related Techniques ,
Volume 6

NMR Spectroscopy Techniques

Modern Techniques for Circular Dichroism and Synchrotron
Radiation, Volume 1

Molecular cloning: A Laboratory Manual

Introduction to Practical Molecular Biology
Molecular Biology of Gene (4™ Edition)

Molecular Cell Biology (2" Edition)
Molecular Biology of the Cell (2" Edition)

Gene VI
Molecular Biology and Biotechnology
Molecular Biotechnology




M. Sc. Microbiology

SECOND SEMESTER

PAPER IV: BIOMETRY, COMPUTER AND SCIENTOMETRY Max. Mark 80

(There will be 5 questions of equal marks. First question will be based on complete syllabus with no
internal choice, whereas rest questions will be unit wise).

UNIT |

Introduction to biostatistics. Types of biological data: data on different scales. Frequency distributions.
Cumulative frequency distributions. Random sampling. Parameters and statistics. Measures of central
tendency and dispersion: Mean, Median, Mode, Range, Variance and Standard deviation. Coefficient of
variation. The effects of coding data. Data transformations: Log-transformation, Square-root
transformation and Arcsine transformation. Distribution: normal and binomial.

UNIT 11

Statistical errors in hypothesis testing. Testing goodness of fit: Chi-square goodness of fit. Heterogeneity
Chi-square. The 2 x 2 contingency table. One sample hypothesis. Two- sample hypothesis. Testing for
difference between two means (t-test). Testing for difference between two variances (F-test). The paired
sample t-test. Multiple-sample hypothesis (ANOVA): Single factor and two factors ANOVA. Simple
linear regression. Regression vs. Correlation. Regression equation. Interpretations of regression functions.
Simple linear correlation. The correlation coefficient.

UNIT I

Introduction to MS-Office software: Word processing; Creating new document, Editing documents,
Adding graphics to documents, Word tables. Management of Workbook & Worksheets; Applications,
Features, Using formulas and functions, Features for Statistical data analysis, Generating charts/ graph.
Presentation software; Working in PowerPoint, Creating new presentation, Working with slides.

UNIT IV

Introduction to Internet and Applications. Basics of internet, e-mailing, Search engine — Google and
Yahoo; PubMed, Scopus, Web of Science, Google Scholar, Indian Citation Index, Science Citation Index
(SCI), h- index, i-10-index. Journal Impact Factor (JIF). Introduction to Plagiarism and Cyber laws.

Lab Course:

1. Exercises for data distribution

2. Exercises for computation of measures of central tendency

3. Exercises for computation of measures of variability

4. Computation of correlation coefficient, r, and regression constants
5. Data analysis by ANOVA and multiple-range tests

6. Hypothesis testing by t-test, F-test, and Chi-square test

7. Graphical presentation of data using a suitable package

8. Statistical analysis of a data using a suitable package
9. Preparation of document using a suitable package
10. Preparation of slides using a suitable package




Books Recommended:

Campbell RC
Zar JH
Wardlaw AC

Statistics Tor biologists
Biostatistical Analysis
Practical Statistics for Experimental Biologists

Snedecor GW & Cochran WG Statistical Methods

Sokal RR & Rohlf FJ

White R

Cassel P et al.

P and Dyson P

GrallaP

Shelly GB, Vermaat ME,
Cashman TJ

Habraken J

Gilmore B
Buranen L and Roy AM

Kumar Anupa P
Sood V

Introduction to Biostatistics Sumner M
Computers: Concepts & Uses

How Computers Work

Inside Microsoft Office Professional Coleman

Mastering Internets
How the Internet Works
Microsoft 2007: Introductory Concepts and Techniques

Microsoft Office 2003 All in One Microsoft

Office 2010 In Depth

Plagiarism: Why it happens, How to prevent it?

Perspectives on Plagiarism and Intellectual Property in a Post-Modern
World

Cyber Law

Cyber Law Simplified




