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CBCS Microbiotogy

The School of Studies in Microbiology will have choice based credit system (CBCS) in M.Sc.

Microbiotogy (For UTD). The student will have to eam I l2 acrual credits (valid credits) and 8

(total 120 
"i"airc; 

,rirtuul credits in total four semesters (two year duralion). The course will

comprise of Lectures (L), Seminars(S), Practicals (P), Library Assignments (LA), Project work

(PW) and Comprehensive viva.

The semester will consist of l6-18 weeks of academic work. One credit is equivalent to one

hour (60 minutes) of teaching (lecture) or two hours (120 minutes) of S, P' LA, and PW per

week in a semester. The credits for the course have been distributed among the courses under

core, Skill development, Generic Elective and Discipline Specific Elective categories. The

credits associated with the courses will be valid credits, while credits associated with

Comprehensivc viva-voce will be virtual credits.

Course Course Title Cred it Semester

Core Thcorl' Course (L)

During the semester, a teacher offering the course will do the conlinuous evaluation of

the student b! conducting two written Test / Quiz / Assignment etc. for theoretical courses' In

each course, ihere shall bi an End Semester Examination. In each course 207o marks will be for

continuous evaluation and 80% marks will be for end term examination. Seminars and Library

assignmenls will be assessed internally. Practical will be assessed conlinuously and at end of

"u"h- 
r"n-,"rr.. and valuation will be done by two examiners (Intemal and Extemal appointed by

the Univcrsity). The project may be undertaken in any of the Recognized Laboratories /

Universiries i Academic Institutions / Research Institutes/ Companies or lndustries. The

assessment ol the Project work presentation will be intemal while the project report assessment

and viva-vocc will bi conducted by one extemal and one internal examiner appointed by the

University. A comprehensive viva-voce of 8 virnral credits will be conducted at the end of fourth

,or".,". ol,h. programme by an internal and external examiner.Requirenrent of aftendance will

be as per guidelines ofthe statutory body.

The details of the course are given below:

MB IOi General MicrobiologY and Microbial DiversitY 6

MB IO2 Microbial Genetics

MB IO] Biochemistry and Microbial Physiology 6

6

6
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MB 2OI Bacteria and Cyanobactcria
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II6Medical Microbiology and VirologyMB 202

IIMolecular BiologyMB 203 6

6Food and Industrial MicrobiologYMB ]OI

6

III

IIIImmunologyMB ]02

illYeast and Fungi

54TOTAL CREDI'I'S

Choice Based Generic Elective Theory Courses (L)

Biological Tools and Techniqes.

Computer in Biology & Biostatistic
or

MB 104

MB IO5

TOTAL CREDITS

Choice Based Discipline Specific Elective Theory

6

6

6

Courses (L)

tIMicrobial TechnologY
or

Advances in VirologY

MB 204

MB 205

Iil6Environmental MicrobiologY

Plant Pathology

orMB r04()

TOTAL CREDI'tS

I

III

t2

CBcS Microbiotogy

II

Skill develo ment Core Courses P

Skill developmentcourse-l

{Laboratory Skill development - Practical I,

Soft skill developnient - Seminar I,
Soft skill develo enl I

Skill development course-ll

{Laboratory Skill dcr c-lopment - Practical II,
Soft skill developmcnl - Seminar II,
Soft skill devekr nrent- l-ibrary Assignment II l

Skill development cout sc-lll
Skill ricvclopment - Practical III,

MB I06 (t

ment - Li
MB 206 6

$l,

MB ]06
{Laboratory

s')"
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6MB 303

I

MB ]05
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CBCS Microbiotogy

Soft skill development - Seminar III,
Soft skill development - Library Assignment lll I

TOTAL CREDI'I'S l8

Project Work (PW)

MB 4OI Project work 22 IV

TOTAI, CREDI'I'S 22

Comprehensive viva-voce (Virtual credits)

MB 402 Comprehensive viva-voce 8 IV

TOTAL CREDII'S 8

GRAND TOTAL tt2
(valid
credits)
+8
(vimlal
credits) :
120

lThi. pup"r "- be optcd all the students of the University

[}i,
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CBCS Microbiotogy

Semester I

Total

*Any 0lout of02 Generic Elective can be opted by thc students'

$v

t"'l 1....-'

\N

S.No. Course
code

Title of course Course
type

Marks
I nternal
Examination
I\{ a rks

University
Examination
Marks

Credits

I MB
l0l

General
Microbiology and

Microbial Diversity

Core t0 40 50 6

2 MB
102

Microbial Genetics Core l0 40 50 6

3 MB
103

Biochemistry and

Microbial
Physiology

Core l0 40 50 6

4

5

MB
104

MB
105

Biological Tools and

Techniqes.
Computer in
Biology &
Biostatistic

Generic
elective *

l0 40 50 6

6 MB
106

skill
developmentcourse-l

{ Laboratory Skill
developmen!
Practical I,
So Ii
skilldevelopment -

Seminar I,
Solt skill
development -
Library Assignment
-r )

Core 20

{ l0+5+5}
80 100 6

300 30

Total
Marks



CBC5 Microbiotogy

Semester II

+Any 0l out ol 02 Discipline specific Electivo can be opted by the students

,"/

l-/
$!

NV

S.No. Course
code

Titlc of Course Course
type

Ma rks
Internal
Examination
Marks

Universilv
Examination
Marks

'fotal
N{a rks

Credits

I MB
201

Bacteria and
Cvanobacteria

Core IO 40 50 6

2 MB
202

Medical
Microbiology and
Vir-ology

Core l0 40 50 6

3 MB
203

Molecular
Biology

Core l0 40 50 6

4

5

MB
204

MB
20s

Microbial
Technology

Advances in
Virology

Discipline
specific
elective*

l0 40 -50 6

6 MB
206

Skill development
course-ll
(Laboratory Skill
development -

Practical II,
Sofi skill
development -

Seminar II,
Soft skill
development -

Library
Assignment II )

Core 20

{ l0+5+5}
80 100 6

Total 300 30



CBCS Microbiotogy

6

Semester III

"Any' 0l out of02 Discipline specilic Elcctive can be opted by the studcnts-

i -l hi. pup"r 
"un 

be opted any studcnt of the University

\\h

l\I a rks
Total
Marks

University
Examination
Marks

Internal
Examination
Marks

Course
type

Title of CourseS.No. Cours
e

codc

Credits

650.10l0CoreFood and
Industrial
Microbiology

MB
l0r

65040l0Corelmmunology2 MB
302

650.10l0CoreYeast and FungiMB
103

3

65040l0Discipline
specific
elective*

Environmental
Microbiology

Plant Pathology

o
MB
304

MB
105

I

5

6100t020

{ 10+5+5}
CoreSkill development

course-lll
{Laboratory Skill
development -

Practical III,
Soft skill
development -

Seminar III,
Soft skill
development -

Library
ill

MB
306

30300Total

N
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CBCS Microbiotogy

Semester IV

S.No. Course
code

Title of Course Course
type

Marks
Internal
Examination
Marks

University
Examination
I\l arks

Total
Marks

Credits

I MB 4OI Project work

Project
presentation

Project repon
assessment
( Viva-voce)

Core

50

200

250 22

2 MB 402 Comprehensive
viva-voce

Core 50 50 8
(Virtual
credits)

Total 300 30

}V
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M. Sc. MicrobiologY (For UTD)

Semester- I
CORE THEORY COURSES

General Nilicrobiology and Microbial Diversity (core)

CBCS MicrobiologY

MB 101:

Credits: 6

UNIT 4

MB 101: General Nlicrobiology and Microbial Divcrsitl' (core)

Credits:6

UNIT 1

l.llntroduction.DiscovcryofMicroorganismsandScopeofMicrobiology

1.2 Hislorical background: Anton van Leeuwenhoek and Landmarks in microbiologl"

I .3 Development of Microbiology (Contribution ol pioneers)

1.4 Classification of microorganisms: Concept of three dolnain of life' Whittaker Five

Kingdom conccp', M"d"; i;;;s ii ctastlticution' Bergev's Manual of

SYstematic BacteriologY'

UNIT 2

2l Nome.t"lutu.e and Methods of taxonomy: Phenetic' Numerical and Molecular
- ^ 

i";;;;-y Major Characteristics used in Taxonomy

2.2 Characteristics ol lixtremophiles: Thermophiles' Acidophiles' Alkalophiles'

' ' ;il;il"., B;tphiles' the'rmoacidophiles and rlcthanobacteria etc'

2.3 Microscopy: l-ight Micloscope' Bright-Field Miclosc-ope' Dark-Field Microscopc'
- " 

i;i"t"-c.ri."st Microscope' ' 
Fluorescence Mictoscope'

2.4 Electron Microscopy' 
'l lansmission Electron Microscope' Specimen Preparatton'

Scanning Electron N4icroscoPe

UNIT 3

3.1 Preparation ancl Staining of Specimens'. Fixatiof 
,?i-:scln 

Sirrple Staining'

Differential Sraining ( cram's and Acid last staning)' Staining Specific Structures

(CaPsule, Flagella' SPore)

3.2 Nutrition of M ic t o'r rganisms: Basic Nutlient ILcquitcments' Nutritional Types o1'

Mict'oorganisms n"q"it""'^"'tl fo'Nitrogen' Pht'sphotus' and Sulful ' 
Growth

factors.

3.3 Culture Media. Srnihetic or Defined Media' Conrplex Media' Types of Media

3.4 Cultivation o1'\{re rr''rrganisms: Aerobic and anacrobic' Shaker and still cultul-c'

Spread Plate. S"t.lt f iot" una four'.Plate' Isolation ol'Pule Cultures' Colony

Niorphologl i'rr(l { trt \\lh Charactenstlcs

L

I
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CBCS MicrobiologY

nitrogen storage

UNIT 5

5.1 Control ol'Microorganisms by Physical agent Heat (Moist and Dry), Filtration and

Radiation

death time, reduction trme,

5.4 Factors effectiveness of antimicrobial agent

5.2 Chemical Control of Microorganisms: Halogens' Phenol and other phenolic
" - 

""-p."rat 
Alcohol, Heavy iletals' ethylenc oxicle and aldehyde'

5.3 Control of Microorganisms: Microbial death curve' Concept of bio-burden' Themal

4.1 Microbial Growth. Growrh Curve' Batch' continuous.and synchronous culture'

Measurements of -it'oUiut gto*tt" Influence of environmental factors affecting

growth.

4.2 Motility test, Biochemical test ( IMViC' T^SlA' Oxidase' Catalase' Nitrogen
' - 

."Jrliil", uiease test, Pathogenicity test' sugar fematation etc )

4.3 Preservation and maintenance of Microorganisms: Sub-culturing' freeze-drying''ln

gelatine disc, Storage under rnineral oil' Silica gel storage' Lyophilisation' liquid

Reference Books

1 Text book of Microbiology ByAnanthanarayan R' and C' K 'J' Paniker'

2 Microbiology by Prescott, Harley and Klein' The Mc Graw Hill companies Inc' '

New York

3 Brock Biology of Microorganisms By Medigan' M T'' Martinko' J ' 
M and

- 
Purk"., J. Peaison Education Inc'' New York

4 Bergey'sMannual of Determinative Bacte riology (8 Edition) Buchanan' R.E and

' 
dB;; , N.E , Williams and wilkinson company' Baltimore

5. The Microbial World By Stainier R.V', lngraham, J.L., Wheelis' M.L. and Painter
-' 

p-n. ,p.i*i."-Hall of lndia (Pvt') Ltd ' 
New Delhi

6. Microbiology ByPelczar M', Chan E C S and Krieg' N'R' Tata Mc Grew Hill

Publishing Co. Ltd , New Delhi'

8 Extemophilcs. Springer Verlag New York By Johri' B N-

9 Microbial Divelsity' Academic Press byColu'd' D'

l0 Microbial lite in extreme environment 13y Kushner D J'

uv
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CBCS Microbiology

Semester - I
MB 102: Microbial Genetics (core)

Credits: 6

UNIT I

l.l Brief history ofGenetics.

1.2 Nuclcic acids as carriers of genetic intbmation, Experimental evidences'

1.3 Components of nucleic acids, Double helix, Altemate forms, Denaturation and

melting curves, Superhelicity in DNA.

1.4 Plasrnids : Types, Transfer and replication in bacteria

UNIT 2

2.lDNAReplication:Generalprinciples,Variousmodesofreplication(Theta
modcl and rolling circle model).

2.2 Properties of DNA polymerases, Proof reading, Continuous and discontinuous

synthesis of DNA.

2.3 DNA repair : Various repair systems of DNA and their mechanisms ,'

UNIT 3

3.1 Absolute and conditional mutants : Types of Mutation and uses of mutation'

3.2 Mutagenesis : Physical and Chemical mutagens' Base analogue mutagens'

Mutalenesis by intercalating substances. Biochemical basis of mutation'

3.3 Isolation ol' rnutants, Replica plating.

3.4 Reverlanr and reversion.: SeCOnd site Icvcrtants, Reversion as a nleans of

detection of tnutagens and carcinogens (Ainls test)'

UNIT 4

4.1 Suppression : Supressor mutations-

4.2 Sponlanc()Lls mutation: The randonr ltltl non adaptive nature ol- rntrlations

(lluctation test), Origin of spontanc()tr\ lllulanls'

[}/
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CBCS Microbiology

4.3 Transposable elements: lnsertion sequences, Types of bactedal transposons,

Excision of transposons, Cenetic phenomenon mediated by transposons in

bacteria, Transposons and evolution.

4.4 Genetic recombination, Complementation and complementation analysis..

UNIT 5

5.1 Bactcrial Conjugation: F insertion in [.coli chromosomes, Hfr transfer,

Recombination mapping.

5.2 Bacterial Transformation: Its discovery, Mechanism and mapping by
transformation,.

5.3 Phage Genetics : Phage mutants, Genetic recombination in phages, Fine

structure mapping of T4 rII locus. Deletion mapping,

Reference Books

l. Neidhardt et.al. (1996). Cellular and Molecular Biology, Il Ed., ASM press.

2. Lodish, Berk, Zippursky.Matsudaira, Baltimore, Damell, (2000). Molecular
Cell Biology IV Ed., W.H. Freeman.

3. Stryer, L. (2001). Biochemistry, V Ed. W.H. Freeman.

4. Nelson, D.L.,Cox, M.M. (2000). l-ehringer- Principles of Biochemistry. III
Ed. McMillan.

5. Murray, R.K., Granner, D.K., Maps, P.K. and Rodwell,V.C. (1998). Harper's
Biochemistry. XXIV Ed., Prentice Hall Intemational Inc.

6. Lervine, B. (2000). Gene Vll, Oxlbrd University Press.

7. Watson, J.M., Ho. pkins, N.H., Robert , J.W., Stietz,J.A.and Wciner, A.M.
( I 987). Molecular Biology of Genc- IV Ed. Benjamin and Cumming Pub.

lnc. Comp.

8. Ii'eifelder, D. (1995). Moleeulal Biology. Narosa Publishing llouse, New
De Ihi.

9. I:airbanks, D.J. and Anderssn. \\'.R. (1999). Genetics- the Continuity ofLife.
Ilrooks/Cole Publishing Cotlpanr'. New York.

10. Ilroivn ,T.A. 1999. Genomc. lV cd. John Wiley and Sons (Asia).

I I []rorvn, T.A., (2001). Genc f-hning and DNA Analysis. IV l;d. Blackwell
Sc icnc e.

l2 Klug. W.S. and Cummings. \1 K (2000) Concenpt of gcnclics. VII Ed.,
I'carson Education, New Dclhr

vL/ V
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Semester - I
MB 103 Biochemistry and Microbial Physiology (core)

Credits: 6

Unit -l

l.l Biomolecules : lnlroduction

1.2 Water, pH and buffers: water struclure and interactions, disstriation ofwater, and its ionic

producl,Kw.Waterasasolvent.Hydrophobic,hydrophilicantlarnphiphilicsubstances.
Acid -Base reactions, Bronsted acids, pH, the Handerson llasselbach equation'

1.3 Bioenergetics: Laws of thermodynamics, Gibb's Free energy, Standard free energy and

Energy rich comPounds.

1.4 Amino acids, peptides, degradation ofproteins

Unit -2

2.1 Proteins: covalent structure, functions and three dimensional structure ofproteins.

Protein purification and sequencing techniques

2'2Enzwes..Classificarion,specificity,Activesiteandactivityurrits,Isozymes,En4rmes
kinerics, Michaelis- Mcnton equilibrium for simple enzl,rnes, Enzyme inhibition, Allosteric

enzymes.

2.3 Lipids : Lipids: Classihcation Bios)'nthesis and degradation of Fats and Fatty acids"

Unit -3

3.1 Slructuml feature ofbiomembranes and Transport'

3.2Carbohydrates:Classificationofcarbohydrates,Monosaccharides:configurationand
conformation, Fischer and Haworth projection formulae. Disaccharides: lactose' maltose,

and sucrose. Polysaccharides: structural and storage'

3.3 Respiratory Metabolism: Glycolysis, Pentose phosphate path\ray' Entner Doudoroff

patLway, blyoxalut" paths;ay, TCA cycle, Electron transprrt system' Oxidative and

substrate level pllosphorYlation.

tJnit -4

4.1 Photosynthesis ard I'igtnents: Chlorophyll, Bacteriocltlorophyll' Rhodopsin'

Carotenoides, Phlcobilins, Photoautotrophy, Ox1'gcnic and Anoxigenic

photosyntlresis' ATI' r:crrct rt iott.

4.2 CO2 fixation, Cr {{ pall)\\'avs and CAM pathways

4.3 Vitamins and their rolc ls cocnzymes'

CBCS Microbiology

W
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CBCS Microbiology

Unit -5

5.1 Types ofFermentation: Homolactic and Ileterolactic fermentation, etc' Pasteur

E ffect

5.2 Nitrogen fixarion and assimilation of Nitrogen. Biosynthesis and degradation of
Nucleotides.

5.3 Chemoautotrophy: Bacteria oxidizing ammonia, sulphur, iron, hy&ogen and CO-

Methanogenesis, Luminescent bacteria

Reference Books

l. Burn. Y,V. and Shimket, L.J. (2000) Prokaryde Development, ASM Press'

2. Caldwell, D.R. (1995) Microbial Phvsiologv and Metabolism, Brown

Publishers.

3. Gottschalk, G. ( I986) Bacterial Mrtabolisrn, II Ed. Springer Verlog'

4. Madigan, M.T., Martinko, J.M' and Parker, J. (2000) Brock Biology of
Microorganisms. 9'h Ed. Prentice Hall lntemational lnc.

5. Moat, A.G. and Foster, J.W. (1999) Microbial Physiology, John Wiley and

Sons.

6. Stanier, R.Y. lngrahm, J.L., Wheelis, M'L. and Painter, P.R. (1986) General

Microbiology 5'h Ed., McMillan Press Ltd.

7. Stryer, L. (2001 ) Biochemistry. Freeman.

8. Nelson, D.L. and Coax, M.m. (2000). Lehlingers - Priniciples of
Biochemistry Ill Ed. MacMillan Worth Publishers.

9. Honlon, H.R., Moran, L.A., Ochs, Raymoas, Rawn' J'D' and Scimgeour K'G'
(1996).Principles of Biochemistry lI Ed. Prentice Hall, Intemational Inc'

10. Muiray, P.K., Granne, D.K., Mayes, P.A. and Rodwell, V.W. (1996)' Harper's

Biochernistry XXIV Ed. Prentice Hall, Intcmalional Inc"

(- W
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CBCS Microbiology

Semester - I
GENERIC ELECTIVE THEORY COURSES

MB 104: Biological Tools and Techniqes. (Generic elective)

Credits: 6

UNIT I

I .l Spectroscopy: Electromagnetic spsctrum, Beer Lambert's Law. UV/VIS
Spectrophotometry, Infrared spectroscopy. Atomic absorption spectroscopy, ESR CD'
and NMR spectroscopy, Mass spectroscopy, Fluorescent spectroscopy, Applications of
di fferent spectroscopic techniques.

1.2 Electrophoresis: Paper and gel electrophorcsis, Polyacrylamide gel electrophoresis
(native and SDS), Agarose gel electrophoresis and Electrofocussing.

UNIT 2

2.1 Centrifugation Techniques: Principles, type of centrifuges, density gradient

centrifugation, Ultracentrifugation, Preparative and Analyical centlifugation,
Applications ol Centrifugation techniques .

2.2 Separation methods: Principles and applications of gel-filtration, ion-exchange

and affinity chromatography, Thin layer and gas Chromatography, High pressure liquid
(HPLC) chromatography

UNIT 3

3.1 Enzyme purification and assay techniques

3.2 Radioisotopes: Nature of radioactivity, -I1pes of radioactivity, Radioactive decay,

Units o l' radioactivity, Detection and nrcasurement of radioactivity, Geiger- counters,

Scintillarion counters, autoradiography. Biochemical uses of isotopes (tracers' radio

imtnunoassal,).

UNIT 4

4.1 Biostatislics : Introduction to biostalisljcs. Measures of central tendencies -Mean,
Median antl Mode, Measures of Dispersiorr-Range, Standard Deviation, Standard Enor
and \/ariunce. Test of significance. l-Tcsl. Ij-Test, Chi- Square Tcsl. Probability-
Definition. tlpes of probability.

j",l
V
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CBCS Microbiology

UNI'I 5
5. I Genome Projects, Genomics and Proteomics, Nanotechnology.

5.2 Computer : Introduction, Hardware and Software , Major Components- CPU,

Intemal Components, Memory, Computer Peripherals, Operating systems:

Windows, Application of computer and Intemel in Biology.

Reference Books

l. John G. webster (2004) Bioinstrumentation, Studenl Edition. John Wiley & Sons

Lrd.

2. Keith Wilson & John Walker (2003) Practical Biochemistry Principles and

Techniques. 5t Edition, Cambridge University Press.

3. Asokan P (2001) Analyical Biochemistry (Biochemical Techniques). l" Edition.

2"d Reprint. Published by Chinna Publications. Melvisharam. Vellore, Tamil Nadu.

4. Palanivelu P. (2001 ). Analyical Biochemistry and Separation Techniques- A
Laboratory Manual 2"d Edition. Published by Tulsi Book Centre, Madurai,Tamil

Nadu.

5. Wilson K. and Goulding K, A Biologist's Cuide to Principles and Techniques of
Practical Biochemistry, English Language Book Society.

6. An Introduction to Practical Biochemistry: Plummer D. T.

7, A Biologist Guide to Principle and Techniques: Willson K- and Gounding K.H

8. Microbiology, by Prcscotl, Hailey and Klein. Wm.C Brown Publishers.

9. Suedecor, GW and Cochram, WG (1968) 'Statistical methods'Oxford & IBH'
Delhi.

10. White, R. (2000). How Computer Works. Techmedia.

t-'L
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CBCS Micr-obiologY

Semester I

MB 105: Computer in Biology & Biostatistic (Generic elective)

Credits: 6

UNIT 1

l.l Computer Basics: Operating Systems, Windows and Unix Hardware, Softwarc'

Disc operating system.

I .2 Multimedia network concept.

UNIT 3

3.1 Naore and Scope of Statistical Methods and Their Limitations, Compilation,

Classification, Tabulation and Applications in Lif'e sciences- graphical

representation,

3.2 Mean, median and rnode

4.2 Measures ofdispersion: Range, mean deviation, standard deviation,

variance mean square deviation , coefficient of variation,

UNIT 4

4. I Introduction to probability theory and distributions (concept without derivations)

binomial, Poisson and normal (only dehnition and problem)'

4.2 Concepts of sampling and sampling distribution- tests of sigrificance based on t,

chi-square and F lor means.

UNIT 5

5.1 Correlation and rcgression-

5.2 Theory of Attributcs and Tests of Independence of Contingency Tables'

5.3 Applications ol'c()rnpu(ers in biostatistical problerrts

vL/'--

I'Y

UNIT 2

2.1 How the Intemet work, Local area network'

2.3 Wide area network HTML & XML concepts'



CBCS Microbiology

Reference Books

l. BIiss, C.l.K. (1967). Statistics in Biology, Vol.l Mc Graw Hill, New York'

2. Campbell, R.C. (1974). Statistics tbr Biologists, Cambridge University Press'

Cambridge,

3. Gralla, P. (2000). How Intemet Works. Techmedia

4. Hewitt, W. (1977). Microbiological Assay. Academic Press, New York'

5. White, R. (2000). How Computer Works. Techmedia.
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CBCS Microbiology

Semester- lI
CORE THEORY COURSES

MB 201: Bacteria and Cyanobacteria (core)

Credit: 6

UNIT I

I .l Microbial Evolution : Early Lil'e Forms, Measure of Evolution, Three Domain

of Life Systems.

I .2 Bergey's Manual of Systernatic Bacteriology : Basic concepl.

1.3 Cyanobacleria and Prochlorophytes: Classification, Cell structure, Range of
thalli, Reproduction. Photosynthesis. Heterocyst and Nitrogen fixation,
General account of Pr ochlor-ophytes

tln'lT 2

2.1 Mycoplasma and Planctornyces : Classification, Morphology, Physiology,

Reproduction and Pathogcnicity, Comparative features between Mycoplasma

and Bacteria

Archaea : General charactcristics, Classification, Ecology, Morphology and

Physiology ofgenera of rcspeclive g.roups.

Photosynthetic Eubacteria : Classification, Morphology, Physiology of purple

bacteria and green bacteria.
2.2

UNIT 3

l.l Chemolithothrophs and Methophyles : Ecology' Morphology and Physiology

ofeach type of bactcria.

1.2 Gram-negative Acrobic Eubacteria : Classification, Morphology, Physiology

and Ecology of rcpt'escntalives of Pseudomonads, Azotobacters, Rhizobia,

Prosthecate bacteria. Shcathcd bacteria. Spirilla, Caarpr'1r-' hactcr, Bdellovibrio'
Gliding-Myxobacteri a. ('\ lopliaga group.

3.3 Enteric Group and I{clated Eubacteria : Classillcation, Morphology,

Physiology, Ecologl. Methods of analysis of Enterobacters,

Vibrios,Photobacteri a

2.2

v
14/
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CBCS Microbiology

UNIT 4

4-l Gram-negative Anaerobic Eubacteria : Classification, Morphology and

Physiology, Ecology of Bacteroides, Sulphur-reducing bacteria.

4.2 Spirochetes, Rickettsias and Chlamydias : Classification, Morphology'
Physiology. Di fferentiation.

4.3 Gram-positive Endospore Forming Bacteria : Classification, Differentiation
and Biochemistry of spores, Ecology of Bacilli, Clostridia,
DesulJotomu< u lum.

UNIT 5

5.1 Gram-positir e Nonsporulating Eubacteria : Classification, Morphology,
Physiology of Staphylococci, Streptococci, Lactobacilli, Micrococci,
Deinococci. Thermus, Corynebacteria, Propionibacteri4 Artkobacters'
Mycobacteria.

5.2 Actinomycetes : Classification, Morphology, Reproduction, Biological
importance of actinomyces, Nocardioform, Dermatophilus group,

Streptomyccs, Actinoplanales.

Reference Books

l. Pelzar, M.J.Jr., Chen E.C.S. and M.R.Kreig (1986). Microbiology V ed.

Mcgraw Tata Hill Book Company, New Delhi.

2. Stanier, R.Y.. Ingram, J.L., Wheelis, M.L. and P.R. Painter 1986. Ceneral

Microbiologl' V Ed. McMillan Press Ltd., London

3. Trainor,F.R. (1978). Introductory Phycology, John Wiley and Sons, New

York.

4. Fogg, C.E., Stewart, W.D.P., Fay, P. and E.A Walsly. (1973). The Blue-

Green Algac. Audemic Press, London.

5. Madigan, M.T.. Martinko, J.M. and Parker, J. (2000). Brock Biology of
Microorganisrns, IX Ed., Prentice Hall, Intemational Inc.

6. Manilofl', J. (cd.) (1992). Mycoplasmas : Molecular Biology and

Pathogcnesis. American Soc. Microbiol. Washington D.C.

7. Davis, B.t).. Dulbecco, R., Eisen, II.N. and H.S. Ginsberg. (198{))'

Microbiolgy I\r Ed. Harper and Row Publishers, Singapore.
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CBCS Microbiology

Semester I I

MB 202: Medical Microbiology and Virology lcore)

Credit:6

UNIT.I
l.l Infection: Type of infection, Source of infection , Factors which influence the

transmission and spread of infection, Nosocomial infection'

| .2 Mechanisms of Pathogenesis, Virulence factors, Normal microflora of human body

1.3 Casual organisms, pathogenicity and diagnosis bacterial diseases:-Tuberculosis,

Leprosy. Tlphoid, Diarrhoea, Cholera, UTI, Dental carries,

1.4 Discases caused by Rickettsia & Chlamydia

UNIT-3
3. I Structure, morphology, Classification and nomenclature of animal viruses'

Meusurctnent of viruses.

UNIT- 2

2.1 Casual organisms, Pathogenesis and diagnosis ofthe frrngal diseases: Aspergillosis,

Cryptococcosis, Histoplasmosis, Candidiasis

2.2 Vyin."t, Kerationophilic Fungi, Dermatophyes- Microsprum, Trichophyton and

Epid?rmatophyton , Ring worm disease (Tinea disease)'

2.3 iasurl organiims, pathogenicity and diagnosis ofthe protozoan disease- Giardiasis,

Amcbiasis, Malaria.
2.4 Diagnosis of microbial infection: collection of clinical samples, cultivation of

rnicioorganisms, staining, Motility test, Biochemical test, Pathogenccity test'

3.2 Replication of Viruses (Lysogenic and Lyic), Morphology, pathogenesis' diagtosis

and Prevention of Pox viruses, Herpes Simplex virus, Picoma Viruses

Moryhology, pathogenesis and diagnosis of Paramyxo virus, Hepatitis viruses

ndo,pt otoiy, putholenesis and diagnosis of Arboviruses, Rhabdo viruses (Rabies

virus). Polio virus, Oncogenic viruses, HIV viruses

3.3
3.4

UNIT-4
4.1 pathogenesis and replication, and diagnosis of oncogenic viruses, lllv viruses

4.2 Gcnerlal account of Viral related agents- Viroids, Virusides, and Prions. Control of
viral infcction.

4.3 Scrological methods: Agglutination tests, Plecipitation tests, Haemagglutinalin test'

4.4 Conrplintent Fixation test, Antigen-antibody reactions: ELISA, RIA'

UNIT'-5
5. I Cu h ir ation of viruses in animal Inoculalion, cell culture and embryonatcd eggs,

5.2 I'urilication of viruses.

5.3 Antil.riotics, Antibiotic Sensitivity test. f)rug resistance in bacteria

5.4 1'r'pcs ol vaccines and their use in diseascs control

LL-,' v
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Reference Books

I. Text book of Microbiology by Ananthanarayan. R. and. Paniker C.K J

2. Text Book of Medical Microbiology by Chaapra- H.L.

3. Microbiology Including lmmunology and Molecular Genetics. III Ed. By Davis

Dulbecco. Eisen and Ginsberg.

4. Medical Laboratory Manual ltrr Tropical Countries. Vol. ll by Cheesbrough, M'

5. Mackis and Mcconlney pracrical Medical Microbiology Edited by coffee, Dugmiol,

Fraser and Marmion
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Semester II
MB 203: Molecular BiologY 1corel

Credit: 6

UNIT I

l.l Transcription:Gencral principle, Basic apparatus, Types of RNA polymerases'

Process of RNA synrhesis and Inhibition. Polycistronic and Monocistronic

RNAs.

1.2 Maturation and Processing of RNA: Nuclear splicing, Catalyic RNA and RNA

editing.

UNIT 2

2.1 Genetic code

2.2 Translation : Stuctural features of RNA (rRNA, IRNA and mRNA) and their

relation to function.

2.3 Initiation and clongaror classes of IRNA, Ribosomc binding site on mRNA and

crresponding site on rRNA. Peptidyl transferase activity of 23S rRNA'

UNIT 3

3.1 Protein targeting and degradation.

3.2 Regulation ofGene Expression: Operon concept.

3.3 Lactose operon and tryptophan opeion, Regulation by attenuation"

UNIT 4

4.1 Global Regularor.y Responses: Heat shock, stringenl response and Regualtion by

small molecules such as ppGPP and cAMP.

4.2 Stucture and luction of cell and cell organelles'

4.3 Apoptosis : Signilicance and mechanism

UNIT 5

5.1 Cell Division : i\4itosis and Meiosis.

5.2 Cell cycle and its legulation

5.3 Signal transduction. Il L."
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Reference Books

CBCS Microbiology

Watson, J.D., Hopkins, N.H., Roberts, J W., Steitz' J.A. and Weiner,

A.M. ( I 998). Molecular Biology of the Gene. Benjamin Cummings.

Maloy, S.R., Cronan, J.E. and Freifelder, D. (1994). Microbial
Genetics IInd ed. Jones & Bartlelt Publication, Bostan, London.

Freifelder, D. (1995). Molecular Biology. Narosa Publishing House,

New Delhi.

Frcifelder, D, (1995). Microbial Cenetics. Narosa Publishing lJouse.

Ncw Delhi.

Lewin, B. (1998). Gene VII. Willey Eastem Publication.

Watson, J.D., Hopkins, N.H., Roberts, J.W., Steitz, J.A. and Wciner'

A.M. (1998). Molecular Biology of the Gene. Benjamin Cummings

Fairbanks, D.J. and Andersen, W.R. ( 1999). Genetics the Continuity of
Lile BrookVCole Publishing Company, New York.

Brown ,T.A. 1999. Genome. IV.ed. John Wiley and Sons (Asia)

Brown, T.A., (2001). Gene Cloning and DNA Analysis. IV Ed.

Blackwell Science.

Klug, W.S. and Cummings, M.K. (2000) Concenpt of genetics. VII
Ed., Pearson Education, New Delhi-
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Semester II
DISCIPLINE SPECIFIC ELECTIVE THEORY COURSES

MB 204: Microbial Technology (Discipline specific elective)

Credit: 6

UNIT I
l. I Recombinant DNA Technology: Isolation of chromosomal and plasmid DNA,

Reslriction Endonucleases,cloningveclors,
I .2 Genetic transformation
L3 Creating and screening of gene and cDNA library'

UNIT'2
2.1 Manipulation of gene expression in prokaryotes:Role of strong and regulatable

p.o.ot".a, Fusion proteins, Translation expression vectors. lncreasing protein

stability, Increasing secretion.

2.2 DNA, RNA & Protein blotting

2.3 DNA sequencing techniques,

U^-l'I {
.l.l IJioreaclors, Typical large-scale lerntentation systems, Han'csting nlicrobial cells,

Disrupting microbial cells, Dorvnslleam processing.

4.2 Microbial Synthesis of Cotnrtrcrcial Products: Human intellcrons. lluman growth
hannones, Restriction endonuclcases, Microbial synthesis ol' lndigo, Cloning
antibiotic biosynthetic gencs- Synlhesis of novel antibiotic: and improving
production of antibiotics. lncrpcnsive xanthan gum prodttctiotl. Microbial
sl,nthesis of plant biopolymcr'.

.1. I N4iclobial insecticides

L-'
N

\V

UNIT 3

3. I .Protein engineering

3.2 Chemical sYnthesis of DNA,

3.3 Polymerase chain reaction : Principlc and types

3.4 Large scale production of proteins from recombinant mictoorganism: Microbial
growth kinitics (Batch lerntenrarion, Fed-Batch fermentation, Continuous

Iirmentation), Maximizing the elficiency of the fermentation pl'cc\5
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UNIT 5

5.1 , Patenting biotechnology inventions and IPR. Human gene therapy

5.2 Introduction to bioinformatics: Definition, History and Scope of Bioinformatics.

Biological databases: Primary, Secondary and composite databases, Nucleotide

Sequence Databases-Genebank, EMBL, DDBJ, Protein sequence databases-

SWISSPROT, TTEMBL, PIR, Uni Prot, PROSITE, Struclural databases-PDB,

MMDB, NDB, SCOP, CATH.

5.3 Sequence Analysis: Sequence alignment, quantitalive measures of sequence

similarity, methods ol sequence alignment. Phylogenetic analysis, Microarray
technology, Bioinformatics in drug discovery-

Reference Books :

I . Old & Primrose, 1994. Principles of Gene Manipulation. Blackwell Scientific
Publications.

2. Freifelder, D. I995. Molecular Biology. Narosa Publishing House' New

Delhi.

3. Glick BR, Pastemak Ji (1998) Molecular Biotechnology - Principles and

Applications of Recombinanl DNA, ASM Press, Washington DC.

4. Brown, T.A. 2001 . Gene Cloning and DNA Analysis, IV Ed. Blackwell

Science.

5. Glick BR, Pastemak JJ. (1994) Molecular Biotechnology, ASM Press,

Washingon DC.

6. Cynthia Gibas & Per Jambeck (2001). Developing Bioinformatics Computer

Skills: Shroff Publishers & Distributors Pvt- Ltd (O'Reilly), Mumbai-

7. H.H. Rashidi & L.K Buehler (2002). Bioinformatics Basics: Applications in

Biological Science and Medicine, CRC Press, London'
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Semester II
MB 205: Advances in Virology (Discipline specific elective)

Credit: 6

UNIT I

l.l Brief History of Animal, Plant and Bacterial Viruses. Techniques, Extraction,
Chemical methods of Purification including Centrifugation. Electron

microscopy.

1.2 Assay of Viruses : Physical and Chemical methods for Animal viruses, Assay

of Plant viruses, PIaque method for bacteriophages.

Titration : One step growth curve.

UNIT 2

2.1 Host cells lbr viral cultivation.
2.2 General Propertics of Bacteriophages : Architecture and Biochemical naturc

ofvarious bacteriophages, Outline of multiplication, Basics of lytic cycle and

lysogeny.

2.3 Lytic Cycle : Infection, Mechanism and regulalion of protein and nucleic

acid syrthesis, Assembly, Release of particles with respect to DNA phages

and RNA phages

UNIT

3.1

3.2

UNIT

4.1

4.7

3

Lysogeny : Establishment and regulation of lysogeny in lambda phage'

Bacterio- phages as transducing agent.

Animal and Plant Viruses : Architecture, Biochemical nature, Outline of
infection, Multiplication and release, Classification of viruses.

4

Animal DNA Viruses : Sturcture, Mechanism of replication of viral nucle ic

acid, protcin synthesis and regulation ol' r'in.rses with respect to:
Papovaviruses (SV40), Adenoviruscs, I{erpesviruses, Poxviruscs'
Parvoviruses.

Hepatitis Virrscs : T)?es, Structure and replication of Hepatitis B virus

UNIT 5

5.1 Tumor virologr'.

5.2 Animal RNA \ iruscs : Structure, Biochemical nrcchanism of replication t,l'
viral nuclcic acid and protein regulation ol vimses with respecl to :

V
w
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CBCS MicrobiologY
Reoviruses, Influenza virus,Polioviruses, Togaviruses, Rhaddoviruses,

Retroviruses (HIV), TMV, Viroides, Prions.

Reference Books

l. Luria, E.E., Darnell, J.E.Jr., Baltimore, D. and Campbell, A. (1978). General

Virology III ed. John Wiley and Sons. New York.

2, Davis, B.D., Dulbecco, R., Eisen, H.N. and H.S. Ginsberg (1980).

Microbiology lV Ed. Harper and Row Publisher Singapore.

3. King, C.A. (1974). Molecular Virology. Mcgraw Tata Hill Book Company,

New Delhi.

4. Gibbs, A. and Harrison, B., ( I 976). Plant Virology- The Principles. Edward

Arnold, Great Britain.

4. Walson, J-D., Hopkin, H.N., Robert, J.W', Sietz, J'A- and A.M.
Weiner.( 1998). Molecular Biology . of Gene. V ed BenjaminrCutnming

Publishing Company Inc, California.

5. Cann. A.J. (2001). Principles of Molecular Viroloogy III Ed. Acedemic Pless.

6. Dirnmock, N.J., Easton, A.J. and Leppard, K.N. (2001). Inlroduclion to

Modem Virology. Blackwell Science.
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Semester- III
CORE THEORY COURSES

N{B 301: Food and Industrial Microbiology (core)

Credit: 6

IJNIT I

I . I Food as substrate for Microorganisms, Sources of Microorganisms in Foods,

1.2 Factors Influencing Microbial Growth in Food , Principles and mechanism of food

spoilage, Indicators of Microbial Food Spoilage, Spoilage of camed foods

1.3 Principles of food preservation: Asepsis, Physical methods (anaerobic condition, high

and low temperature, drying), Chemical preservation, Radiation Method,

1.4 lood additives, Food adulteration, Canning, Methods ofCanning,

uNtT 2

2.1 Food poisoning, Food bome Infections, Food bome Intoxicalions: Staphylococcal

Intoxication, Borulism, Mycotoxicosis, Indicators ofBacterial Pathogens in food.

2.2 Microbial enzymes used in dairy and food industry, Rennet enzymes source and

application, Application ol Starler culture and its types

2.3 Fermented Food Production: Microorganisms Used in Food Fermentation, Yeast:

Morphology and Characteristics .laccharomyces cerevisiae,

2.4 Fermented food: Bakery product, Bread, Indian fermented food: Idly, Dosa, Khaman,

Jalebi, Fermented vegetables

tlNtT 3

i I Composition of milk, Microbiology ol milk and rnilk products, Source of
rnicroorganisms in milk.

.j.2 Preservation of milk and milk products, Pasteurization: Typcs and methods, drying of
rnilk,

l -l Microbiological examinatiorr of milk: Standard plalc counl, microscopic count,
Rcductase test (Methelenc bluc reduction test and Resazulin I crluction test)

i -l Fennented dairy produets: Prtrduclion ofCurd, Production o1 ('heese, types of cheese,

Yoghurt, Skimmed milk. Milk Kafir

V
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UNIT 4

4.1

4.2

4.3

4.5

UNIT

5.1

5.2

5.3

5.4

CBCS Microbiology

Bioprocessing: Isolation of suitable Industrial importance microorganisms from the

environment, lndustrial strains and strain improvement, Strain stability,

Fermentation media: Media formulation, Fermentation systems: fermenter design

and construclion Control of chemical and physical conditions, fermenter control and

monitoring

Downstream processing: Cell harvesting, Cell disruption, Product recovery,

Distillation, Crystallization and drying.

Microbiological production of Alcoholic beverages: beer, wine and whiskey,

Production of Vinegar and Cider. Production of organic acids: Acetic acid, citric

acid, Lactic acid

5

Production of enzymes: Amylase, Protease, Lipases, Lactase, Production of amino

Acid: L-Glutamic acid, L-Lysine, Production of Vitamins.

Importance of microorganisms of in leather, petroleum and mine industries,

bioleaching of metals, Immobilized and their application. Production of Bio-

pesticides, Production of Bio-fertilizers

Production of Antibiotics, Production of Probiotics, Production of Vaccine'

Production of lnsulin, Production of Interferon

Production of Single Cell Proteins by microorganisms, Mass production of baker's

yeast, Production of Polysaccharides

Reference Books

l. Food nricrobiology by Frazier and Westhoff.

2. Fundamentals of food microbiology by Fields, M.L.

3. Food Microbiology By Adams M.R. and Moss, M.O. Royal Society of
Chcnr istry Publication, Cambridge,

4. Plinciples of Fermentation Technology. Slanbury, PF., Whittaker' A and Hall,

S.J ( 1995) 2"d Edition. Pergamon Prcss.

5. Basie Food Microbiology ByBan$'an, GJ (1989) CBS Publrshers and

Drsl nhul()rs, Delhi.

6. Footl poisoning and Food Hygicnc By Hobbs BC and Roberts D. Iidrvard

Arnoltl (A division ofHodder and Stoughton) London.
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7 . Dairy Microbiology ByRobinson R.K- Elsevier Applied Sciences. [-ondon.

8- Industrial Microbiology by Casida, L.E.

9. Industrial Microbiology by Patel, A.H.

10. Industrial Microbiology by Prescot and Dunn.

I l. Industrial Microbiology by Onions, Allsopp and Eggins.

I 2. Microbial Enzyme and Biotechnology by Fogarty and Kelly.

13. Comprehensive Biotechnology by Murrag (Ed.). Vol. I

14. Process development of Antibiotics fermentation by Calam' C.T-

15. Biotechnology: A Text Book of Industrial Microbiology ByCrueger and

AnnelieseCruger. Panima Publishing Corporation, New Delhi.
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CBCS MicrobiologY

Semester III
MB: 302 ImmunologY (Core)

Credit:6

UNIT 1

I .1 Introduction to lmmunology : Adaptive and lnnale immunity'

1.7 Cells and tissues and organs of imrnune system' Lytrphoclte traffic'

l.l Antigens. Antigen processing and presentation

.UNIT 2

Z|Inflammation:Componentsofinflammation'Complementactivationandils
role in inflammation

2.2 Immunoglobulins : Structure'Function'Antigen-antibodyinleraction'

2.3 MajorHistocompatibilityComplex

2.4 Cytokines and Cyokine receptor

UNIT 3

3.1 T-cell : Ontogeny, T-cell : Receptors'

3.2 B-cell :Ontogeny,Activation'Differentiation'

3.3 Immunity to infection : Viral' Bacterial' Fungal' Prolozoa and Worm

infections, Vaccination

7.4 Autoimmunity and Autoimmune diseases'

UNIT 4

4.1 Mononuclear Phagocyte and Cell Mediated Cyotoxicity

4 7 Immunodeficiency : Primary and secondary'

4.3 ImmunologicalTolerance

4.4 HYPersentivitY

UNIT 5

5. I Tumour Immunologr '

5.2 Transplantation luruLrnology'

5.3 Immunological 1'echniques : Precipitation luactions' Haemagglutination'

Complernent n-"'t"'it-""flourescente (F'{( S)' Dilect -indirect'

Immunoassav (Ellil;;' 
-i;unoblotting antl ifirmunoprecipitation'

Monoclonal antibod) production'

pt,
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Reference Books

l.Roitt, l. 1997. Essential Immunology lX ed. Blackwell Science Ltd.
Australia.

2.Stites, D.P, Stopo J.D. Falenberg, H.A. and J.V.Wells. 1994. Basic and

Clinical lmmunology.

3.Elgert K.D.1996, Immunology. Wiley-l-iss, A John Wiley & Sons Ine.
Publication. pp 468.

4.Roitt l. and Delves P.1.1995. Essential Immunnology Review. Black Well
Science.

5.Janis, K. 1991. Immunology Il ed. W.H, Freemans and Company, New
York.

6.Tizard, J.R. 1984. Immunology - An Introduction. Saunder's College
Publishing New York.

7.Mele, D., Champion, B., Cook, A. and Owen M., 1991. Advanced
Immunology ll Ed. Mosby St. Louis.
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CBCS Microbiology

Semester III
MB 303: Yeast and Fungi (core)

Credit: 6

UNIT I

I .l Inlroduction: Significance of Fungi to lluman Welfare, Somatic structure,

Vegetative growth, Reproduction.

1.2 Systematics of Fungi.

1.3 Fungal nuclei, Nuclear division and Parascxual cycle.

1.4 Fungi as model for genetic studics.

UNIT 2

2.1 Chyridiomycota : Classification, Gcneral stnrcture, Life cycle of typical

members of Chytridiales, Blastocladiales, Monoblepheridales.

2.2 Zygomycota : Classification,structure and reproduction in tlpical members of
Mucorales, Endogonales, Enomophthorales, Zoopagales. Sporangial

organization and Heterothallism.

2.3 Ascomycota : Classification, Structurc, De velopment and Type of ascocarps;

Classillcation.

UNIT 3

3.1 Archeascomycota and Ascomycetous Yeasts : General Account .

3.2 Filarncntous Ascomycetes with Cliestothecia, Perethecia and Apothecia :

General Account, Classification, l-ifi cycle and Types of ascocarps in
Eunrtiales, Hypocreales, Melanrrsporales, Phylochorales, Sordariales'

Pez.t.i.ales. Helotiales and Rhyismatalos.

3.3 Othcr Ascomycetes : Loculoascotllycct()tls lbrnrs and Erysiphales.

UNTT 4

4.1 Deutclonrycota : Classification, (i'rritlial t)?es and Ontogeny, Asexual

reptotluclion in typical members of Sphleropsidales, Melaconiales, Moniliales.

4.2 Basirliorrycota : General introd tre t ion.Classification, Clamp conneclion,
Doliporc septium, Types and Dcr e loptrcnt of Basidiocarps, Heterothallism,
Cornpatabi)i1y

U
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4.3 Basidiomycetous Forms :(ieneral Account, Classification and Life cycle of
Agaricales, Aphyllophorales, Lycoperdales, Nidulariales, Ustilaginales and

Uridinales.

UNIT 5

5.1 Oomycota: Classification, General Structure and Reproduction of typical

members Saproligniales and Pcrenosporales.

5.2 Hypochyridiomycota : General Account

5.1 Slirne Moulds : Classification. General Structure and Life cycle of typical

represenlative of Acrasiomycota, Dictyosteleomycota, Myxonlycota and

Plasmodiophoromycota.

UNIT 5

Reference Books

l. Alexopoulos, C.J., C.W. Mims and Blackwell, M. (1996)' Introductory

Mycology lV ed. Wiley Easlem Ltd , New Delhi.

2. Webster, J. (1980). lntroduction Io Fungi II ed. Cambridge University Press,

Cambridge.

3. Gull, K.S. and Tiker, S.G- (r:ds) (1981). The Fungal Nucleus Cambridge

UniversitY Press, Cambridge.

4. Fincham, J.R.S., Day P.R. and Radford, A. (1979) Fungal Geneties'

Blackwell Scientifi c Publications, Oxford.

5. Watson, J.D., Hopkins, H.N. Robert J.W., Sietz, J'A' and Weiner, A M'
( I 998). Molecular Biology of Gene Ved. Benjamin'/Cummings Publishing

Company, Inch., California.

6. London, J. (Ed.) (1971). Thc Yeasts. North-Holland Publishing Company,

Amsterdam.

7. Mehrotra, R.S. and Aneja, K R. (1990)' An Introduction to Mycology' Wiley

Eastem Ltd., New Delhi.
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CBCS N{icrobiology

Semester III
DISCIPLINE SPECIFIC ELECTIVE THEORY COURSES

MB 304: Environmental Microbiology (Discipline specific elective)

Credit: 6

UNIT I

Ll Microbial ecology: basic concept, types and microbial habitats, Extreme

Environments and Biodeterioration and biodegration

I .2 Air as an environment of microorganisms: indoor and outdoor, Adaptation of
microorganisms to the air environment: types of microorganisms occur in air.

Survival and spread ol'the bioaerosols,

1.3 Biological aerosols as a human hazard source: Infectious airbome diseases, Allergic

diseases, Basic sources of bioaerosol emission (natural and related to human

activities), Control of airbome microorganisms

I 4 Cultivation and detection of microbes in air (microscopic and culture),

Sedimentation method, Filtration methods, Impact methods, Detecting toxins and

allergens in air

UNIT 2

2.1 Water Microbiology: Characteristics, sources and types of water, Distribution and

Characterization of microorganisms in water,

2.2 Factors limiting growth of microorganisms in water, Abiotic factors and biotic

factors

l.l Sources and types ot' pollutants, Waste water Microbiology, Sewage: Composition,

Characterization and its di sposal,

1.1 f{ajor groups of Irticroorganisms in sewage, Self purification, Conventional,

domestic and rnunicipal scwage treatment Types o1'sewage, sewage treatment-

primary, secondary. tclliary, purification (water renovalion),

TiNIT 3

.t I Uastewater treatntenl. Biological methods of wastcwater treatment, wastewater

Ireatrnent (Tricklinr ll lters. Activated sludge), Mcthods of chemical wastewater

treatment

I 2 Waler bome bactclirrl inlections, indicator microor-gan isnrs- Coli forms group

v
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Most Probable Nurnber (MPN), Standard Plate Count (SCP), microarray' rapid

assay procedures of u'ater testing and analysis, . BOD,COD' TOC

UNIT 4

4.1 Characteristics, composition, formation of soil, Soil as environment for microbial
growth: Edaphic faclors- Water, Osmotic pressure, The Redox potential, Soil's pH,

temperature, Oxidation, The content of nutrients, Toxic compounds, Light

4.2 Activity of microorganisms in soil, the role of microorganisms in organic

metabolism: Carbon cycle, Cellulose decomposition, Lignin decomposition,

Decomposition of humus, Phosphorus cycle, Iron cycle and Sulphur cycle

4.3 Role of microorganisms in nitrogen proccsses in soil - lhe nitrogen cycle:

Atmospheric nitrogen fixation, Free living N2 assinrilators (non-symbiotic nitrogen

fixation), Ammonification, Nitrifi cation, denitrillcation,

4-4 Iinteraction between microorganisms: Symbiosis, Parasitism, Predation,

Antagonism, Commensalism, Rhizosphere ' Screening of microorganisms for

bioactive molecules: enzymes and antibiotics, Soil bom microorganisms and

disease

UNIT 5

5.1 Concept, scope and Principles of Bioremediation, Role of microorganisms in

Bioremediation, Xenobiotics: Pollutants and their microbial degradation-methane,

benzene. pesticides. Compositing

5.2 Microbial degradation of petroleum products, Oil Spills, Role of bio-surfactants

5.3 Coal desulphurization, Nature of industrial effluents of leather, food and

pharmaceutical industries, Biodegradation of paper. (extiles and wool'

5.4 Biocorosion. GMO and their impact.

Reference Books

l. Brock Biology ol' Microorganisms by Medigan, M.T., Martinko, J. M .and Parker' 'l

Pearson Education lnc. , New York

2. Introduction to soil microbiology byAlexander, Martin. .lohn. wiley & Sons Inc., New

York.

3. Sewage treatmcnt itr hot climates by Mara, D.

4. Biotechnology ind \\'aste water treatmenl by ficlds. lvl'1.'

5. Aerobiology bi' I ilak

6. Bioremediatiott l.rr Bar ker, KH, &Herson' D'S. Nlc Clrl Hill lnc', New York'

I t-,I- N

\N



CBCS Microbiology

7. Microbiology by Prescotl , Harley and Klein , The Mc Graw Hill companies lnc. , New

York

8. Brock Biology of Microorganisms. By Medigan, M.T-, Martinko, J.' M - and Parker, J.

Pearson Education Inc.. New York
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Semeter III
MB 305: Plant Pathology (Discipline specific elective)

Credit: 6

UNIT-I

l. I Introduction: Concept of plant discase, history of plant pathology, symploms and

identi fi cation of plant diseases.

I .2 Dispcrsal ofplant pathogens: Autonomous and Passive dispersal.

1.3 Phenomenon oflnfection; Pre-penelration, penetration and posl pcnetration

L4 Elfect of environment on pathogenesis. Disease forecasting.

UNI'I'-2

2.1 Eltect of infection on physiology ofthe host. Role oftoxins in plant palhogenesis.

2.2 N4echanism of Defense in Plants : Structural and biochemical (pre and post infection )

2.3 Control ofPlant diseases: cultural, chemical and by breeding discasc resistant varieties.

2.4 Assessment ofdisease incidence and loss.

UNIT.3

3.1 Diseases caused by viruses: mosaic. necrosis and leaf curl of potalo. bean mosaic,

vcllow vein mosaic ofbhindi, bunchy top ofbanana, leafcurl ol'papaya'

3.2 Discase caused by bacteria : citrus canker, angular leaf spot ol cotton, black rot of
crucilers, tundu disease of wheat, soft lot of potato, blight ol ricc, crown gall of
stone fruits.

UNIT 4

pot at o

UNI'I- 5

4.1 Diseases caused by mycoplasma : little leaf of brinjal, greening disoase of citrus,

grassy shoot of sugarcane, sandal spike, rice yellow dwarf.

4.2 Disease caused by fungi : club toot diseases of crucifer, vr'art ol'potato' damping of
sretlling, white rust of crucifers. dou'ny mildew of peas and grapcs' Iate blight of

5. I Stcnr gall of coriander, peach lcal'curl, powdery mildew of whcat and pea, ergot of
b;r-jra. lalse smut of rice

5.2 [.oosc smut of wheat, covered stnut of barley, smut of sugarcatrc. bunt of wheat,

smut ofbajra, rust ofwheat, linsced . pca and coffee.

5 I \\ ill ol'coUon, dry rol and slem cankcr of potato, white rot of onitrtl. tikka disease

ol qlound nut, red rot of sugarcanc. lcal' spol and blast disease oi' ricc
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