CHHINDWARA UNIVERSITY, CHHINDWARA

SYLLABUS PRESCRIBED FOR THE DEGREE OF MASTER OF SCIENCE IN
MICROBIOLOGY

(Academic Session 2019 — 2020 & Onwards)
| UNDER SEMESTER EXAMINATION AT PG LEVEL]

(B) SCHEME OF EXAMINATION

SECOND SEMESTER
Number & Title of the course Max. Min. Marks for Min. Aggr. Marks
Marks Passing For Passing

(A) THEORY PAPERS
vV Molecular Biology and 40 1%
Recombinant DNA Technology

VI Optional |

A. Biostatistics and Computer 40 1§
Application

B. Virology

VII Optional I1

A. Microbial Genetics

B. Mycology
40 &
VI Microbial Metabolism 40 | &
(B)PRACTICALS
I (based on Course V & V1) 50 20
I1(based on course VII & VIII) 50 20
(C)INTERNAL ASSESSMENT
CCE *4 Written Test based on each _
course (each of 10 marks) 40 4 in cach test
Project/Assigment/Seminar 50 20
TOTAL 350 | e-ememmememmmmemmeees 140

* Candidate has to pass in each test separately
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COURSES OF STUDY IN M.Sc. MICROBIOLOGY
SECOND -SEMESTER
Course No. V: Molecular Biology and Recombinant DNA Technology

UNIT -1

Nucleic acids as genetic information carriers: DNA structure, melting of DNA; superhelicity in

DNA, linking number and topological properties; DNA replication., general principle, various

modes of reading, continuous and discontinuous synthesis, asymmetric & dimeric nature of DNA

polymerase IlI & simultaneous synthesis of DNA leading and lagging strands. polymerase and
“ exonuclease activities, eukaryotic DNA polymerases: Mechanism of action of topoisomerases.

ligases.

UNIT - 11

Initiation of replication and construction of replication fork in test tube: retroviruses and their unique

mode of DNA synthesis; relationship between replication and cell cycle in prokaryotes and

cukaryotes; inhibitors of DNA replication (blocking precursor synthesis. nucleotide polymerization

altering DNA structure).

UNIT II1

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 Il 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.

UNIT -V

Basic principle of gene cloning, genomic libraries, vectors, strategies of gene cloning using DNA or
¢DNA inserts, gene expression in recombinants, screening method for recombinant clones.
important molecular techniques like Southern Blotting, PCR, RAPD. RFLP, DNA sequencing. and
probe hybridization.
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COURSES OF STUDY IN M.Sc. MICROBIOLOGY
SECOND -SEMESTER

Course No. VI : Optional 1
A. Biostatistics and Computer Application

UNIT-I

Importance and scope of statistics in biochemical experimentation; Elements of Probability-
Mathematical and Statistical definitions; Addition and Multiplication theorems: Probability
Distribution Functions — Binomial, Poisson and Normal; Area under normal distribution curve.

UNIT-II

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: lincar
correlation- scatter diagram, correlation coefficient, standard error, significance tests:

relationship between regression and correlation coefficients; Non parametric tests: Chi-square
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;
operating systems-WINDOWS and UNIX; system and application software: introduction to
internet-1. AN. MAN. WAN. Concept of bioinformatics: application of bioinformatics in
microbiology.
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COURSES OF STUDY IN M.Sc. MICROBIOLOGY
SECOND -SEMESTER

Course No. VI: Optional I
B. Virology

UNIT-I

General virology: History and development of virology. origin, distinctive properties,
ultrastructure and chemistry of viruses. virus related agents (viroids, prions). significance of
viruses.

UNIT-IT

General methods for isolation. identification, characterization and cultivation of viruses:
Methodology for isolation, adsorption, One-step growth and burst size of virus. Determination
of titre value. isolation of phage resistant strain, cultivation and maintenance of plant, animal
and bacterial / cyanobacterial viruses. identification of viruses by physical, chemical and
serological techniques.

UNIT-I1I

Bacterial/ cyanobacterial viruses: Structure and multiplication of lytic and lysogenic
bacteriophage. Significance of lysogeny. Brief account of M13, Mu. T4 and A, history. structure.
genetics and life cycle of cyanophages, significance of bacteriophages and cyanophages.

UNIT-1V
Plant viruses: classification and nomenclature, structure and multiplication of plant viruses with
special reference to TMV, cauliflower mosaic virus. effect of viruses on plants. Some common

viral diseases of plants (TMV. CMV. leaf Curl of papaya). Transmission ol plant viruses and
control of viral diseases of plants.

UNIT-V
Animal viruses: Classification and nomenclature of animal and human viruses. Brief account of

Adeno-, Herpes. Hepatitis, HIV and other oncogenic viruses. Prevention, treatment and control
of viral diseases. Viral vaccines including DNA vaccines and interferons.

Board of Studies

s
Prof .Anjana Sharma — Chairman ﬂ)\

Prof. Sati

Chile - Subject Expert

Prof .Akhilesh Ayachi - Subject Expert

Prof. Hynm/erma - Subject Expert

Prof. Nikhil Kanungo - Subject Expert



COURSES OF STUDY IN M.Sc. MICROBIOLOGY
SECOND -SEMESTER

Course No. VII : Optional I A. Mycology
UNIT-I

Status of fungi in the living world, general features of fungi and fungus like organisms; recent

 trends in the classification of fungi: physiology and growth of fungi: nutritional

environmental factors affecting growth; saprotrophs, parasites and mutualistic symbionts:

physiology of reproduction in fungi. phylogeny of fungi.
UNIT-II

Fungal diversity-major taxonomic group, structure, reproduction, life cycle and significance of

the following representatives:
i) Gymnomycota-general account — cellular slime moulds (Dictyostelium). plasmodial
slime moulds (Myxomycetes).
ii) Mastigomycota- Coelomomyces, Lagenidlum, Achlya, Phytophthora, Peronospora,
Plasmodiophora.
iii)  Amastigomycota- Zygomyocotina- Mucor, Syncephalastrum, Blakeclea.
Cunninghamella, Entomophthora.
UNIT-II1
Fungal diversity contd. structure. reproduction. life cycle and significance of the following
representatives:
1) Ascomycotina- Taphrina, Emericeilla, Chaetomium, Morchella, Neurospora.
Claviceps, Erysiphae.
“ii) Basidiomycotina- Puccinia, Melamspora, Ustilago, Polyporus, Lycoperdon,
Ganoderma.
iii)  Deutromycotina- Fusarium, Cercospora, Curvularia, Beauveria. Microsporum,
Phoma. Collectotrichum.
UNIT-IV
Fungal genetics:

i) Life cycle and sexual process in fungi; structure and organization of fungal genomes

(mitochondrial genes, plasmids and transposable elements, virus and viral genes).

i) Genetic  variations in  fungi- nonsexual variations-haploidy. heterokaryosis.
parasexuality: sexual variations- mating or breeding systems- homothallism and

heterothallism. mutation. physiological specialization: strain improvement.
UNIT-V
Fungi and biotechnology: production of alcoholic beverages. antibiotics. organic acids. ergot
alkaloids: the cultivation of fungi for food-mushrooms. myco protein and mycofoods: role of
fungi in agriculture and forestry- mycorrhizae and their application, mycopesticides.
mycotoxins, conservation of fungal germplasm.
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COURSES OF STUDY IN M.Sc. MICROBIOLOGY
SECOND -SEMESTER
Course No. VII : Optional Tl
B. Microbial Genetics
UNIT-I
Gene as unit of mutation and recombination. molecular mechanism of mutation. mutagens. types

of DNA damage (deamination. oxdative damage, alkylation. pyridine dimmers). spontancous
mutations-origin. suppression of mutation.

CUNIT-II

Gene transfer and genetic mapping, transformations, transfection, conjugation and transduction.
genetic mapping of E.coli; Molecular aspects of genetic recombination.

UNIT-III

Complementation analysis, cis-trans test, deletion mapping; Benzer’s concepl of cistron.
overlapping genes. DNA repair- photo repair, excision or dark repair, recombinational repair.
SOS repair, methyl- directed mismatch repair, very short patch repair.

UNIT-IV

Plasmids. F-factors description and their uses in genetic analysis: R factors. colocin and col
factors; plasmids as vectors for gene cloning; replication of selected plasmids: compatibility.
transposons and their uses in genetic analysis. plasmid veetors and bacteriophage vectors.

UNIT-V

Important application of advances in microbial genetics, production of proteins. hormones and
design. of vaccines: conventional as well as new generation recombinant DNA vaccine. their
design and advantages.
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COURSES OF STUDY IN M.Sc. MICROBIOLOGY
SECOND —SEMESTER
Course No. VIII: Microbial Metabolism

UNIT-I

Microbial growth: mathematical expression of growth, growth measurement. efficient growth
curve. synchronous growth and continuous culture, effect of environmental factors on microbial
growth, nutrients diffusion, active transport, group translocation, solutes, temperature, oxygen
relations.

UNIT-II

Chaemolithotrophy: ~ Sulphur. iron, hydrogen. carbon monoxide. nitrogen oxidations.
Methanogenesis. luminescence. Brief account of photosynthetic and accessory pigments-
chlorophyll. bacteriochlorophyll. carotenoids. oxygenic, anoxygenic photosynthesis. Electron
transport- photoautotrophic generation of ATP. fixation of CO»- Calvin cycle. reverse TCA.
carbohydrate anabolism.

UNIT-II

Respiratory metabolism: Embden Mayer Hoff pathway, Entner Doudroff pathway. glyoxalate
pathway. Krebs cycle. oxidative and substrate level phosphorylation. Pasteur effect.

fermentation of carbohydrates-homo and  heterolactic fermentations.  Synthesis ol
polysaccharides- gluconeogenesis and other pathways.

UNIT-IV
Assimilation of nitrogen: Dinitrogen - nitrate nitrogen-ammonia- denitrification. synthesis of
major amino-acids, polyamines; peptidoglycan-biopolymers as cell components.

UNIT-V
Microbial development, sporulation and morphogenesis. hyphae vs. ycast forms and their

significance. Multicellular organization of selected microbes. Dormancy. Endospore-structure.
properties and germination.
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CHINDWARA UNIVERSITY, CHINDWARA
M. Sc. Second Semester (Microbiology) 2019-20

Suggested list of practicals

Course V Molecular Biology and Recombinant DNA Technology

Isolation of genomic DNA from bacterial culture .
Extration of genomic DNA from fungal culture.
To study the lethal effect of UV ratiations on growthof microorganisms.
To study the effect of Dark repair and photo repair.
To estimate the purity of isolated DNA .
Determinationof growth of bacteria .
Prepration of growth curve of E.coli.
Effect of Temperature on Growth of Bacteria.
Effect of pH on Growth of Bacteria.
. Measurement of fungal growth by dry weight method.
. To study isolation of fungi from soil by Warcup's method.
. Isolation of VAM spores from soil.
. Identification of Fungi by slide culture.
. Preparation of wet mount and dry mount slide.
_Measurement of fungal growth of mycelia dry weight estimation.
. Study of permanent slide of Fungi.
. To study Lactophenol and cotton blue mounting of Fungi.
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Course VI Optional A

Biostatistics and Computer Application

Representation of Statistical data by a) Histograms b) Pie diagrams

Determination of Statistical averages/ central tendencies. a) Arithmetic mean b) Median c¢) Mode
Determination of measures of Dispersion a) Mean deviation b) Standard deviation and coefficient of
variation ¢) Quartile deviation

Tests of Significance-Application of following a) Chi- Square test b) t- test ¢) Standard error
Computer operations-getting acquainted with different parts of Computers. [DOS] and basics of
operating a computer.

Creating files. folders and directories.

Applications of computers in biology using MS-Office.

A] MS-Word B] Excel C] Power Point

Creating an e-mail account, sending and receiving mails.

An introduction to INTERNET, search engines, websites, browsing and Downloading.
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Course VI Optional B

Virology
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Estimation of chlorophyll in healthy and diseased cyanobacterial sample.
Performance of double agar layer technique.
Estimation of protein in healthy and diseased cyanobacterial sample.
Study of plant viral disease:

e Tobacco mosaic

e Cucumber mosaic

Yellow Vein mosaic of ladyfinger

e Leaf Curl of Papaya
Study of human viral diseasc:

e [Human Immunodeficiency Virus ( HIV)

e [Hepatitis

Course VII Optional A
Microbial Genetics

To perform conjugation.
To study the effect of UV radiated on Bacterial cells.

To study the dark repair mechanism and photo repair me

To perform replica plating of bacterial cells.

To study effect of mutagens (Nitrous acid) on bacterial cells.

1 Purification of chromosomal / plasmid DNA and study of DNA profile:
Confirmation of nucleic acid by spectral study.

Quantitative estimation by diphenylamine test.

DNA denaturation and determination of Tm and G+C content.

Course VII Optional B
Mycology

To studyisolation of fungi from soil by Warcup's method.
Isolation of VAM spores from soil.

Identification of Fungi by slide culture.

Preparation of wet mount and dry mount slide.

Measurement of fungal growth of mycelia dry weight estimation.
Study of permanent slide of Fungi.
To study Lactophenol and cotton blue mounting of Fungi.
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Course VIII Microbial Metabolism

Determination of Bacterial growth by turbidity measurements (spectrophotometric method).
study of effect of temperature on growth of bacteria.
Study of effect of pH on growth of Bacteria.

. |solation of rhizobia from root nodules.

slide culture technique for studying morphology and molds.
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