M.S¢ MICOBIOLOGY COURSE (CBCS) CURRICULUM (2015-2016)
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COURSE | COURSE TITLI0 COURSE CREDITS | Lecture/
CODE TYPE Tutorial/
Practical hrs
R R per week
MICB-701C Basic Microbiology and CORE | 4 3T
| Microbial physiology ]
MICB-702C Cell biology and 1 CorRE Y N R TIE &
Biochemistry
MICB-703C Biophysics and ~ JCORE 4 3L/IT
Instrumentation ;
MICB-704C | Practicals, CORE 3 8P |
Compulsory Foundation ' CF 4 3LIT i
(Soft Skills) i
L Semester wise credits and m 20)
4_ SEMESTER II
MICB-801C Molecular Biology and CORE 4 3L/IT
Microbial Genetics
MICB-802C Applied Microbiolo y CORE 4 3L/IT
MICB-803E1 Microbial Ecology ELECTIVE 4 3L/IT
MICB-803E2 Microbial Bioreactors
L (any one)
 MICB-804C Practicals CORE 4 8P
Semester wise credits and hours of lectures 16 '7
SEMESTER III i
MICB-901C Molecular tools in CORE 4 3SUVIT |
Microbiology
MICB-902E1® Medical Microbiology ELECTIVE 4+4 6L/2T
MICB-902E2° [ Fermented food
- Technology 1
MICB-902E3® | Agriculture and ' \
Environmental
Microbiology
MICB-903C Practicals CORE 4 8p
Semester wise credits and hours of lectures 16 ]
SEMESTER IV
MICB-1001E1 Waste Water Treatment | ELECTIVE 4 3L/1T .
MICB-1001E2 Industrial Microbiology | ELECTIVE 4 3LAT _
MICB-1002C Project Development and | CORE g% 6P
Presentation —
MICB-1003C - | Bioinformatics & CORE 4 8P
Computational PRACTICAL
Biostatistics, DS NPT
[ Semester wise crmllls and hours of lectures 20
Additional Courses- Elective foundation course- E
Grand total of (.I(,(IIIAS“J_I_(](;IJI()UIS ot lutun. hours 74

> Any 2 courses have to be selected from among the 3 courses offered
¥ Internal assement: 2; Final assessment: 06 credit.
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MICB-701C: BASIC MICROBIOLOG

Y AND MICROBIAL PHYSIOLOGY

UNIT I: BACTERIOLOGY
Eubacria, Archaea, and cyanobacteria, Bacteria| structure -
Endospore and Bacterial slime. Cytoplasmic membry
Bactrial genetic material: chromosome and p|
granules, Microbial Taxonomy and system
;ccording to Bergey’s Manual of Determina

Cell envelope, Cell wall, CapsuI'eS:,
ane, Structure of Flagella, Fimbriae and Pili,
asmids, f-factors and cof factors; lnclusxon
atics, Classification an salient features of bacteria
tive Bacleriology.

UNIT II: VIROLOGY

Morphology nomenclature and classification of Viruses, ultra-structure, capsid and its
arangements, types of envelops and g composition, Viral genome. Viroids, virusoids,
bacteriophages; human viruses — Epidemiology ang life cycle, plant viruses and prions.
Mycoplasma: structure and reproduction. Multiplication of viruses. Serological methods and
other techniques for the assay of viruses. bacteriophage typing, , Antiviral agents and
interferons. Application of bacteriophages in health — bacteriophage therapy,

UNIT-III: PROTOZOA, FUNGI AND ALGAE
Characteristics, Structure

protein, Algal toxins, and algal biotechnology.

UNIT- IV: BASICS

Microbial nutrition- Nu

» generation time, growth phases; Methods of

ungi; 3\(‘ .
Av;f""'[}:”; G2y
ﬁrw i:"‘“ - )
L
0“0?\\‘(““
Qbf\mu.\a//\/
fw‘ T A e vy d Yy
D{v}fi‘sﬁi.‘“‘:’kn V

VQA‘I‘%L:-!:;H-M Lo mis

q.((%ls



MICB -702C; CELL BIOLOGYAND BIOCHEMIS TRY

UNIT-1: CELL BIOLOGY-1
Ultra structures and function of Cell wall. Plasma membrane, Membrane  Transport and
transporter proteins: Mitochondria (pi and electrochemical gradient), Chloroplast

UNIT-11: CELL BIOLOGY -1l

Ultra structures and function of ER, Golgi complex, Lysosome, FEndosome, Ribosome.
Centrosome and Nucleus. Nuclear Transport ~ Import and Export of protein. Chromatin
structure and organization.

Cytoskeleton — Microfilaments, Microtubules

Cell cycle and its regulation, Mitotic and meiotic cell division,

UNIT-111: BIOCHEMISTRY-I

Carbohydrate- Classification and properties of carbohydrates, Aerobic respiration- Glycolysis
(EMP-pathway). TCA-cycle with energy production, pentose-phosphate pathway, Oxidation-
reduction potential and electromotive force.

Photophosphorylation; Bacterial photosynthesis; Anaerobic respiration - Utilizing NO,, Sulfur.
CO; as electron acceptors, Entner-Doudoroff pathway, Fermentation - lactic acid, ethanol and
propionic acid.

UNIT-IV: BIOCHEMISTRY-1I

Amino acids- Structural features; classification

Properties and structures of proteins including solubility and denaturation.

Lipid —Classification,properties and characterization of lipids, Bacterial lipids, Major steroids
and steroid derivatives of microbial origin.

UNIT-V: BIOCHEMISTRY-III _
Enzymes- General properties, Nomenclature and classification, Enzyme Kinetics - Michael_ns—
Menten equation, Enzyme Inhibition, Ribozyme and Abzyme, Applications of microbial

enzymes. %
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MICB -703C: BIOPHY SICS AND BIQINSTRUMENTATION

UNIT -1: BASIC LABORATORY INSTRUMENTS

Buffers: Henderson and Hesselbach equation, pka and pkb. Preparation of Buffers,

Viscosity: specific, intrinsic and reduced viscositics, viscometers, determination of molecular
size and shape through viscosity.

Osmosis: osmosis in el
specific volume and
Principle and w

ation to molecular size and molecular weight, osmometer, partial.
diffusion co-efficient, Dialysis, membrane filtration and its application.
orking of pH meter, Sterilization techniques

UNIT - II: SEPARATION TECHNIQUES

Centrifugation: Types of centrifuge machines, analytical centrifuges, differential centrifuge, and
Ultracentrifuge. Basic principles and applications: of gel filtration chromatography, ion
exchange and affinity chromatography, gas liquid chromatography (GLC), high pressure/
performance liquid chromatography (HPLC).

Basic principles of Electrophoresis, Agarose gel and SDS- PAGE, isoelectric focusing, 2D
Electrophoresis.

UNIT -III: SPECTROSCOPY, RADIOGRAPHY AND TRACER TECHNIQUES
Spectroscopic techniques: theory and applications of UV, Visible, IR, NMR, Fluorescence, AAS
and AES.

Principles and applications of tracer techniques in biology: Radioactive isotopes and half life of
isotopes, Effect of radiation on biological system; Autoradiography, Cerenkov radiation, Liquid
scintillation counter, Dosimetry. Laboratory procedures and safety aspects.

UNIT -IV: MICROSCOPY AND STAINING OF MICROORGANISMS
Microscopy: Principles and microscope application of bright-field and dark-field microscopy,

Phase- contrast microscopy, fluorescence microscopy, Electron Microscopy : TEM, SEM and
AFM, Confocal microscopy

Cytophotometry and flow cytometry. '
Fixation and staining: Simple staining, negative staining, gram staining, acid fast staining,

structural stains (Endospore, capsule and flagella). ©
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MICB-704C: PRACTICAL

~

Section - A
I. Components of ¢om
2

. pound microscope. Micrometry. ‘ e
. Culture methods, pure culture preparation and sub culturing lechnIV(I d. 0
measurement by direet col| count method, serial dilution method,

standard plate couny method. . anism
3. Streak plate and spread plate inoculation for scparation of micro-organ
microbial population for subsequent pure culture. . and
4. Staining procedure: Simple staining, negative staining, grams staining,
staining, Staining of Fungus, spore staining, . e activity.
5. Biochemical tests- protease activity, catalyse activity, oxidase actlylty, urese ms
6. Determination of thermal death point and thermal death time of microorganisms.

Microbial growth
D 660nm an

s in a mixed

acid fast

Section -B

1. Studies on pH titration curves of amino acids/

values and Handerson-Hasselbach equation,

o X o or
2. Quanlitative analysis and separation of amino acids/ sugars/organic acids by TLC
Paper Chromatography.

Study of UV absorption spectra of macrom

Separation of haemoglobin or blye dextra
analysis.

Estimation of protein by Lowry’s method and Bradford method.
Estimation of-carbohydrate.
Estimation of DNA and me|
CoT analysis of DNA DNA

‘ot a
acetic acid and determination of pK

olecules (protein and nucleic acid). .
n by gel filtration and their spectrophotometric

P

% N o

ting temperature determination by Oswald viscometer. )
hybridization by Hydroxylapatite column.
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MICB-801C: MOLECULAR BIOLOGY A MICROBIAL GENETICS

UNIT-I: INTRODUCTION T DNA
Nucleic acids- Structure angd propertic
Forms of DNA and DNA supe
DNA replication in prokaryotes: creation of replication fork, various models of DNA T€
enzymes involved in DNA replication, S
Prokaryotic and Eukaryotic gene: structyre
Reverse —transeription;  Genetje code anc
modifications in proteins. Sign

TS Repetitive DNA, DNA renaturation kinet!
reoiling, plicationf

mRNA processing:

Troamar e achinery, 1
. Transcription machinery post-tranlationd

and - mechanism  of translation,
al sequences gng protein transport.

UNIT-1I: Gene Regulation
Covalent modification of chrom
complexes, heterochromatizatio
operon) and eukaryotes; RNA d

atin, Histone code hypothesis, Chromatin remodeling

n, Regulation of gene expression in bacteria (lac operon, //p
ependent gene silencin g.

UNIT-III: DNA MUTATIONS

Types of mutations, molecular basis of spontaneous and induced mutations, various physical and

chemical mutagenic agents, site directed mutagenesis, DNA repair mechanisms. Ames test;

Environmental mutagenesis ang toxicity testing; Induction of mutation in Neurospora crassd

and yeast, cytoplasmic inheritance ang biochemical mutants, Transposable elements and
mechanisms of transposition,

Uses of transposons in genetic analyses.

UNIT-IV: BACTERIAL RECOMBINATION

Bacterial Gene Transfer: gradual development of the concept, Transduction, complementation,
Conjugation; Genetic recombination- Bacteriophages; synapsis of homologous duplexes,
breakages and re-union; role of Rec A in recombination; Legitimate and illegitimate
recombination, gene conversion; Bacterial transformation, Host cell restriction, & Transfection



MIC B-802C: APPLIED MICROB
l()l ()(‘ y
UNIT-L: AGRICULT OGY
Myco;-l-hizal “ass‘)cil'ltlil“ln:) Rll«‘, MICROBIOLC
Biope‘slic.idcs - ClﬂSSii:l;s:,li{()lc of mictobes i)(.\(
Ncmncmmmds - hew gencm(:'m Bt toxin ‘ 1:: ;"g’u”'c farming, Biofe 4 importd
integrated pest manaaemem‘ éon of biopcﬁlic‘i(l( 'L‘A()clc of action,
2 . Sustainable sticides, ode of action of ne
able agriculture n of neo

rtilizer and it

[ imitation 9% J
nicotinoids: Concept 9

(E’IN”.;."’ MEDICAL MICROBIO

assification of  medi LOGY

) ically i

resistance; Structure ﬂ;:l(:y important - microb

Autoimmunity, Hypersensiti function  of in? es; Bacterial Genetic

e _ ivit mune s )

reactions and their utilizatiolliy_and lmlmmodef"l'::ic system _ incluciog

myco}?&’} Superficial &subcut in diagnosis in d'lL‘PC.y’ Different types of antig

Acquired infection control pr ltaneous mycosis; SI crent diseases, Introduction
programme & biologi;:alysmmlc & 0pp0rtunislic mycosis;

waste managem B
ent programme.

alterations and drug

[mmune response;
en—antibody

to medical
Hospital

qurin£00R McRoBoLoc
involved in F :
Ii‘iagrzrgrga;?isgr?ups of bacter?; dasl:/lolc'mbi()logy; Molds and ¥
s. Contamination and ciated with food indust e,aSt; Characteristics, Important
spoilage: Food Born ”Inre);,s F;lctors effecting growth of
. Fermented food: nutritional

and other benefits.
UNIT-IV: :
Industrial I\}Il::lr)ogi)r{cglyAll; MICROBIOLOGY
I - Preview; :
mprovement 0 £ Industrial St?:\i/; I.nc.iustrlal Enzymes — Per .
s; industrial enzymes; sustr));cuvecsi, Problem and Application
> erged, solid state fi ;
ermentation,

chemostat/Conti
. Inuous
Microbi culture S
biology OfPharmaceutica]s'el(\:/?ir:rjal? lllletaboliteS' biofuel and co o orefi
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B-803EL: MICROBI AL,
ICB-

COLOGY
M/’——_—_\

I BASICS OF MICR(; ty - expansion ©!
UNIT.—l;q and concepts of al divergiy . Methos of studying (Iivc'rsll.y of diversity
l’l'i”clp'}i diversity- estimateg of ot Number (¢ Species, measures and lndlcesld ical niche.
nicl'ol.)l:lion and Conseryagj [ ictobig diversiy, dislfihution, abundance, ecf) i
. ’li(:i‘chemical characteristje il Role of Microbes in biogeochemical cycles.

nicrob;

ph,\'

1T-11: SOIL MICROBI O 35, o nalis,
UN-wbial interaction: Symbiosis, commcnsulism, competition, Sy-ncrg‘lsm‘rtilitya”d plant
M"Kmqm‘ Concept of thizsosphere and pl\yllosphere, Role of Microbes in soil fe

)masth‘ Beneficial Plant-microbe lnleractions, F

QI'O\\ . S

aecomposltlon.

TR, . Litter
“aclors influencing soil microflora,
. i . i s — lignin, pesticides;
les of microbes in Environmen, blodegradatlon of recalcitran compounds - hgmré, pmicrobial
R'Oe-ansfbl'mation of Xeno ioaccumulalion of metals, bioleaching an
b?O“emediation. Biodegradatio, of oil anq Petroleum produycts,
prore!
UNIT-III: AERO-MICROBIAL D
A;:romicrobiology: Microbeg divers
broplet nuclei, aerosol,aeroallerge

biotics,

IVERSITY

UNIT-IV: AQUATIC MICROBIOLOGY
A;;uatic microbiology: Sedimepts, Surface w
habitats, factors influencing microflora '(Mm
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12: MICROBIAL 1oy«
B80! PHEACTORy
1 MICROBIAL KINg1y ¢
J “me eXPLESSIONS: parameye, Values; 1,
<1C .

a8l CCLI e o 4 Mo
mt‘\l-icnﬁ and electron aceeptors; "‘hlhllmn
it

T REACTORS
AL . aiisPhende . | o
Rgdor et ;{u: P\?Cnlnglfémf” s continuous -Flow Stirred Tank Rea‘tm
vith Emut‘n}l ML:\\ B;;]qn n{ 'a.lane feactors, rotating drym reactors; biolilm reactors; r«aalc.n
\l ” ements: |" i fl cc§ N Reflclors with {ccycleing of Settled Cells- CSTR with Sett ‘; r%
an Cell Rc'LyL g -kEvaluatiop of assump(ions; Iingineering l)es'ign of Reactors: Reactors |

cts;
- . bial produ
"SI mass balances; soluble microbial P

1 Ieactorsg; batch reactor

<C|'i‘3S

NIT-1L BlOFlpM KINETICS

}\Mcrobial aggregation; Why bloﬁlms?; The idealizeq biofilm - substrate phenomenon- 'the
ofilmitself; The Steady‘ State biofilm, The Steady-State- Biofilm Solution; Estimating
b:mmerer values: average biofilm SRT; soly

p' ¢

ble microbial products and inert biomass:

UNITAV:  ADVANCED  MICROpy4, REACTORS FOR WWASTE WATER
TREATMENT ——

Case study of microbial bioreactors
heverage industry effluent, dairy effly

for followin
ent,

8 types of waste water treatment: Municipal,




MICB-804C: PRACTICALS

21. I)deqliﬁcagion of human blood groups.
3\‘leepl:|0al:: Total and Differential Leukocyte Count of the given blood sample. oy vertical el
3.Separs serum R 3 . aarall S rotein \
electrophoresis, rom the blood sample. Separation of serum p y
4. Determination of
5. Perform i1111nl11|:1dM,9|eculm‘ weight of Protein by Column chromatography
6. Bacterial Gromﬁ iffusion by Ouchterlony method.
s cur
;’. Plasmid isolation e
9 gzﬁf“?] B’anSfbrmation
. mic DNA isolation | _
10. Application of th jation, quantification, purity analysis and Restriction digestion.
I1. Testing the planfscqnsol‘tla.for plant growth promotion.
nodes, chlorophy] C(mthOWth in terms shoot length, leaf number, leaf dimension, number of
12. The effect of PGPBe(;]t’lnumbe-r of nodules, root branching, etc.
n leaf epiphytic microbial consortia would be tested. \C
7
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i SEMESTER 11
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‘ Microbiology |
MBI Prpercars "CORE 4 8
VICB-903E ™ Waste Wae: Treameny | ELECTIVE 4 i
Microbiology of ?
 Fermented Fooq and |
 Products l ‘
MICB-904E Basics of Statistics . ELECTIVE 4 s
CBYSC Project Work 4 MOGE S o LR A
Semester wise credits and hours of lectures 20 -
SEMESTER 1V
- MICB-1001E . Intellectual property | ELECTIVE

Rights
Advanced Applied

\
- MICB-1002E

 ELECTIVE
X, Microbiology/ Recent
trends in Microbial \
' Research |
_MICB-1003C Project Presentation CORE
iﬁ?dd?%ﬁ?edit elective course offere
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o
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A NGOk Aees | _ ) s, Antiviral
M TOPARes and iy e Huses prions and spread of prion diseases,
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MICB 701¢ BASIC MICROBIOL rane. (el wal .ndosport:
“: ) Ahra [¢o. LGt
\ ‘ agmic me! anultcs arbon
Mo 00 eelape, Cytoplasm D fuion £ .
roduciion 1o Bactenm and Racteral stincture. Cetben ﬂ(’lﬂ‘. Rih”‘%l’”‘b nts for paclertdl =
AeCHa T it Itacellutar stinctnes, Nuclear matd R('llllil"imL '
l ‘ ‘ ¥ v|l\\\”|‘

wtenmalb shime and Do e T undamental of Bacterial 11 i
nd o en OIS Atmaspheric condifions, ph, ¢ rowth n ——
| . ra-stee
St 1On. IIH ) - l
qooificatt o virusoids.
A NEE-1: N RO O,y lature and cla o yiroide.vir
Bretonthines - nomence Viral genomes: f
ihon, Virat s nteric
o agents and mll(,r-
as e ytic
{size, 1y

7. burst s e

of bacteriopha

O dINCOVen of vires, morphology ol vitnses

0 rons.
v d e com
capsid and e drnpements, types o cnvelops and its comj

and 17508

in health

cnic

Nuctural organization, multiplication cycle, celipse phase, phage pmflg(i%:())r:
avele, ls'.n~mio|\|1:12:n‘ O ping, ﬂI‘Nik‘:\lio'n in bacterial pgenctics, Applicati o
l\“x\»lm‘i\‘mmélk‘ lhu]i\]\} | and - ,'1-111
flectrophOrests: |
f plant virusco

rna. dsm
Planty irolo:\‘) '-"H\I‘O\'I:\m‘o_ origin. histon Symptoms of discases: taxonomy SSI’IIM..I/(L“””
Plantvirus siruetures: teehniques used o studyviral replication and genome organt cion 0
tlatting. nueleie acid hybridization, cloning :Viral genes and gene products: ,lmmm.[: $NOVITLSES.
Vectors, seed, Pollen. vther, Discase caused by select vural groups I!cgomov'lru’»c‘,. |)r;tir)tiviru56‘ii
Ponnviruses. Comay iruses. other. Persistent (cryptic )plant viruses lind()rne‘mruscs. .d <ssion Control
Hypovirulence: Plant molecular virology: Plant viruses as gene veetors, viral gene (,'xpr -
viral diseases: Resistance SENES. cross protection, seed treatments, cultural, transgenic

.~
Ol

UNIT-111: PHYCOLOGY AND MYCOLOGY . ief account of
Distribution and classification of algae, thallus organization in algae. reproduction in algae: Bric f::;, loal
Chlorophyta. Bacillariophyta, Phacophyta, Rhodophyta: Algal ecology, Algal toxins. Algal fog(. e nd':,,-l
biotechnology -History and development of mycology, General habitat, morphology and reproduction of fu?bll
Classification of fungi (Oomycetes, Zygomycetes, Ascomycetes,Basidiomycetes and Deuteromycetes) and
Slime molds. structure and cel| differentiation. T
Homothallism and Heterothallism, Hetrokaryosis, Sex hormones in fungi, physiological specialization in
fungi. fungal succession on decomposing litter, Mycorrhiza- ectomycorriza, endo mycorrhiza and vesicuiar

arbuscular mycorrhiza (VAM), Lichens- ascolichens, basidiolichens and deuteron lichens. Mycoplasma

UNIT- iV: BASICS OF MICROBIAL PHYSIOLOGY

Microbial nutrition- Nutrient requirements & nutritional groups; Media Types and maintenance: Media for
cultivation of bacteria, fungi and algae; Culture techniques; Anaerobic culturing methods: Synchronous.
Continuous. Batch culturing methods;

Microbial growth- Definition, growth factors, generation time, growth phases:  Methods of growth
measurement; Enumeration of bacteria; Bacterial endospore- structure, sporulation, germination Of spores.

Reference/Text Book:

I.- Microbiology by Lansing M Prescott, Donald A Klein, John P Harley, Mc Graw Hjj)
2. Principles of Microbiology by Ronald M. Atlas (1995), Amy Mc Cullen
Microbiology: Principles and Explorations by Jacquelyn Black

(0S)

4. General Microbiology by Roger Y Stanier, John L. Ingraham, Mark 1. Wheelis
5. Microbiology by Michael J Pelczar
6. Fundamental Principles of Bacteriology A J Salle

7. Foundations in Microbiology by Kathleen park Talaro, McGraw Hill. science
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Craldrnan,
B.P.G. -‘J'E‘A'w"!ﬂ“%"l,
Deoartment of inicrusiology,
Tripura University,
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MICB 02 (L BI0LOGY AND BIOCHEX

UNIT-L: CF L BIOLOGY 1
L ira STUCIECS and
Nnoack i

it and transporter
| ane | ransport «

unction of Cell w all. Plasma membrane. — Frafsp

ehandna (il and electroche:

smical gradient). Chloroplast

UNITHE CFLL BIOLOGY -
ER. Golg

pr(')v‘,iiim‘

ort ﬁﬂ{v’
. Qi @
: sport —Imp
T le 1 . X . e suclear Iran\’p
COM 1o\ _\\\\\\\D’i\‘. ‘ ”\‘05\““0. ‘{ll\\\\‘(\n“.‘_ ( Cnt”()]c. \ULICUQ‘ \UL‘L(.
Pretem. Chromatin strueture
L sheRtion = Microfilaments, Microtubules
S NoHe 3113 e camiiT et

i and s regulation

\Mitotic and meiotic cell division.
NIT-11n: BIOCHEMISTRY -]

serate- Classification and

. ~nlveic (EMP-
. . . . i is (EM
properties ot carbohydrates, Aerobic respiration Gl:\CObS:D vial and
Cer U cle with energy production, pentose-phosphate pathway, Oxidation-reduction potential and
clectromotive foree.

IV BIOCHEMISTRY-I]
(ds- S

tural features. classification

wructures of proteins including solubility and denaturation.
2ssification.properties and characterization of lipids, Bacterial lipids. Major steroids and steroi
ves of microbial origin. Enzymes- General properties, Nomenclature and classification, Enzyme

clis-Menten equation. Enzyme Inhibition, Ribozyme and Abzyme, Applications of microhial
Reference/Text Book:

setand J.G.Voet. Biochemistry, 3rd edition, John Wiley, New York, 2004.
2. AL Lehninger. Principles of Biochemistry, 4th edition, W.H Freeman a

nd Company, 2004,
. Stryer. Biochemistry. 5th edition, W.H. Freeman and Company, 2002
4. Benjamin
: “\".

in Lewin. Gene IX. 9th Edition, Jones and Barlett Publishers, 2007,
won et al. Molecular Biology of the gene Sth Edition, Pearson Prentice Hall. USA,
6. Lodish etal. Molecular cell Biology, 4th Edition, W.H. Freeman & Company, 2000,
7. 5mith & Wood. Cell Biology. 2nd Edition, Chapman & Hall, London, 1996,
B. M. Tumer. Chromatin & Gene regulation. 1st Edition, Wiley-Blackwell, 2002,
9. B Alberts, A johnson. J Lewis. Molecular Biology of Cell, Garland Science, 2014.
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| JICS AND [ - ~ { p@"*
} MICB -703C: BIOPHYSICS A= ent of pH- &
I .« measure’”
- . R INTS L of Buffers: ize an shap
[UNIT —I: BASIC LABORATORY INSTRUMFE b. Preparation ular 17
{Buffers: Henderson and Hesselbach equation. pka and pkb. saation of molec and
fof Electrodes, ' - Jetermina ific yolume
[ Viscosity: specific. intrinsic and reduced viscositics, viscome artial, spec
| through viscosity:. -weight osmometer: P - roation: Type
| Osmosis: osmosis in relation 1o molecular size and moleculat WC"% t’lm Cenmwga
| diffusion co-efficient. Dialysis. membrane filtration and its applica II ot 'air oven, BO[-): e
" Principle and working: of pH meter. Laminar-air flow. Ath()ClﬂY?’ ! an Ul'[rilCentrlfug .
of centrifuge machines, analytical centrifuges. differential centrifuge. E ph\
NIQ atograp’
UNIT - Il: CHROMATOGRAPHIC AND ELECTROPHORETIC T}?acn; and affinity chrorT
Basic principles and applications: of gel filtration ch1‘0111at0gl'3pl1?” e exe matography (HPLC)' PAGE. and
gas liquid chromatography (GLC). high pressure/ performance liquid chro lication of SDS- P
Basic principles of Electrophoresis and electro-focussing, theory and app
isoelectric focusing
e, Atomic

UNIT -III: SPECTROSCOPY, RADIOGRAPHY AND TRACER TECHNIQEE?:luoreSCCHC
Spectroscopic techniques: theory and applications of UV, Visible, IR, NMR,

Absorption. Hydrodynamic methods, Atomic absorption spectroscopy. ) d half life of isotopes.
Principles and applications of tracer techniques in biology: Radioactive 1sot0p*?S ?n Liquid scintillation
Effect of radiation on biological system; Autoradiography, Cerenkov radiation, Liqu

Spectrometry, Dosimetry. laboratory procedures and safety aspects.

UNIT -IV: MICROSCOPY AND STAINING OF MICROORGANISMS ) - oht-field
Microscopy: General Principles and components of simple, microscope, compound microscope, bright-fie

and dark-field microscope, Phase- contrast microscope, fluorescence microscope, Transmission Electron
Microscope (TEM), Scanning Electron Microscope (SEM) and Atomic Force Microscope (AFM),
Cytophotometry and flowcytometry
Fixation and staining: Simple staining,
(Endospore, capsule and flagella).

negative staining, gram staining, acid fast staining, structural stains

Reference/Text Book:
I Instrumental Methods of Analysis.

CBS Publishers and Distributors.
2. Spectroscopy. Volume 1.Edited by B.B. Straughan and S. Walker. Chapman and Halj Ltd.

3. Gel Electrophoresis of Proteins- A Practical Approach by Hanes.

6th Edition by H.H. Willard, L.L. Merritt Jr. and others, 1986.

4. Chromatography: Concepts and Contrasts- 1988 by James Miller. John Wiley and Song. Inc., New
York. ”
3. Introduction to High Performance Liquid Chromatography by R. J. Hamilton and P. A, Sewel]
6. Spectroscopy by B.P. Straughan and S. Walker. '
7. Practical aspects of Gas Chromatography and Mass Spectrometry 1984 by Gordon M Message Joh
. , John

Wiley and Sons, New York.
8. Gel Chromatography by TiborKremmery. Wiley Publications
9. Isotopes and radiations in Biology by C.C. Thornburn, Butterworth and Co. Ltd., London

10. The use of radioactive isotopes in the life sciences by J.M.Chapman and G.Ayrey George Alle d
’ S N an

Unwin Ltd., London.
I'. A.L. Lehninger, Principles of Biochemistry, 4th edition, W.H Freeman and Company 2004

12. Alberts, A Johnson, J Lewis. Molecular Biology of Cell. Garland Science, 2014.

13. Onlige Biophysics. V Bloomfield.pdf. NCBI Website,
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MICB-704C: PRACTICAL

Gerilization. dis mtections safety i microbiological laboratory.
preparation of media for erowth of various microorganisms.
jdentification and cutturing of various microorganisms,

Qeaining and cnumeration of microorganisms,

~Gronth curves measure of bacterial population by turbidometry and studying the effect of temperature.

L carbon and nitrogen.,
o, Assay of antibiotics production and demonstration of antibiotic resistance.

Csolation and sereening of industrially important microorganisms.

[#=]

. Determination of thermal death point and thermal death time of microorganisms.
9. Studies on pH titration curves of amino acids/ acetic acid and determination of pKa values and
Handerson-Hasselbach equation.

10. Study of UV absorption spectra of Haemoglobin.
11, Estimation of protein by Lowry’s method.
Reterence/Text Book:

1. Microbiology A Laboratory Manual. 2008. 7" Edition by Cappuccino and Sherman; Pearson
Eduycation, ISBN 81-317-1437-3.
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MICB01C: MOLECULAR BIOLOGY AND MICROBIAL GENETICS

NIT LN TRODUCTION TO MOLECULAR BIOLOGY

N et t}\rm\' ol DNA and DNA \upm'«‘oiiinu;‘Ih(t law of DNA ¢

ropertics of DNA-denaturation. renaturation. mc\liné (‘m"\/cr'uul hype ‘L}”H\’éw :”M\’\ alue |
rokan ofest onigin of rephication. replication fork. leading and Ia(lﬂginuygttrz (;J”f”‘“.h- - “‘ repal
olling ‘7”"‘1,“ “C!‘\lfillltfl1- enzymes involved in prokaryotic l‘cp]icn}i(mlﬁﬁd([;]\:‘-/\V((“':I((llr,i]-jt;‘H:m: -
ACNC as um}‘.‘ ol mm‘nhon. !no\cculm' basis of sp(mtundms and induced mula‘(ionf)l'::w:l :f(“ W{ i »
\utagens. v,.}pcs of l‘n’u?:mons. transposon mutagenesis. site directed mulagcno-i: {v‘m ‘tc:’r‘(r[rf ; ‘
MUARENESIS \md‘m\wu} testing: Induction of mutation in Newros s lr " Q er
heritanee and biochemical mutants. iospora erdise H1d Yt

0l

UNIT-1: BACTERIAL RECOMBINATION
Ra~oral Gene Transter: 0 SV N

Bacterial %ng llmnstel. gradual development of the concept. Genetic recombination- Bacteriophiue
anapsis of homologo exes. breakage e-union; i i inati jtimae 2
\: psis of homologous duplexes. breakages and re-union: role of Rec A in recombination: Legitimare
eifimate recoi Pk A e O o1 1 1 o n
.“L:n:,ﬂatt \L.LO\“blﬂJ.UOﬂ gene conversion; Bacterial transformation, Host cell restriction. Transd
complementation. Conjugation & Transfection.

UNIT-111: BASICS OF DNA TECHNOLOGY

Tntraanctl T A : H .1 N M
Ingroduction 10 genetic engineering: Restriction endonucleases — types, nomenclature. classifoir 7
application: DNA ligases — properties and functions, ligation techniques; DNA modifying ¢

nolvmerases. DNase, RNase, polynucleotide kinases, alkaline phosphatases and terminal nuc
wansferase.

UNIT-IV: MOLECULAR TOOLS

Plasmids: plasmids as vectors for gene cloning and plasmid DNA replication; Transposons in prokan otes and
cukaryotes and their uses in genetic analyses; Life cycle of bacteriophages and their uses in microbial gen

Cloning vehicles: Plasmids (pBR322, pUC-8, pGEM3Z and Ti plasmid), Bacteriophage (~ phage

vectors). cosmids, phagemids, expression vectors, shuttle vectors, excretion vectors and Animal vira

Promoter in expression vectors: Lac Z promoter, Lambda Pi/ Pr Promoter, T7 Promoter. Sp6 Prom
40 promoter. Cam V35s promoter and Ribosome binding sites. Transformation techniques. Genomic

Isolation of genomic DNA fragments, selection of vectors, cDNA libraries and cDNA cloning. shot gun
cloning. Bacterial Artificial libraries.

ganaT
L KCHICLUIv

-4 \ T
and Vi

Reference/Text Books:

1. Benjamin Lewin, Gene IX. 9th Edition, Jones and Barlett Publishers, 2007.

2. 1.D. Watson, N.H. Hopkins, J.W Roberts, J. A. Seitz & A.M. Weiner; Molecular Biolog) of the Gene.
Edition. Benjamin Cummings Publishing Company Inc, 2007.

3. Alberts et al; Molecular Biology of the Cell, 4th edition, Garland, 2002.

4. Molecular Genetics An Introductive Narrative by G S Stent

and R Calender, San Francisco, Calit W [
Freeman, 1978.
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MICB-802C: APPLIED MICROBIOLOGY
~ITE SOIL AND AGRICULTURE MICROBIOLOGY

“\x ry of S0l microbiology. Soil microbiology- Stages of Soil Formation. Soil microbes: Agriculture
practices in Stone age. Mycorrhizae, Euomxcorrhlzae Endomycorrhizae. Mycorrhizal inoculation.
Hnrx/wﬂtdl vs Vertical Expansion in Agriculture (Green Revolution). Soil Analvsis. Chemical fertihizer.

piofert lizer. Pestcides- classification. Mode of action. Drawbacks of chemical pesticides. Biopesticides -
Sassific ation. Delta =Endotoxin of Bacillus thmmoxems Three domain structure of delta-endotoxin. Mode of
Action. Limitation of Bt crops. \eonicotinoids-ne generation of biopesticides. Mode of action of
qeonicotinoids. Sustainable agriculture i

(NIT-11: MEDICAL MICROBIOLOGY

Classification of mf-d cally important microbes: Bacterial Genetic alterations and drug resistance: Structure
and function of immune system including Immt

qune response: Autoimmunity. Hypersensitivity and
immunodeliciency. Different types of antigen-antibody reactions and their utilization in diagnosis in ditteren
discases Introduction to me d\((ﬂ ms Co

loevs Superficial &subcutancous mycosis: Systemic & opportunistic
mycosts: Introduction to parasiic discases: Protozoan parasites of the intestines: Hospital Acquired infection
CUHJ’"\ programme & hiological waste management programme

UNIT-HE FOOD MICROBIOTLOGY
Microorpanisms impartant in b ood Mig v Modde Yeast and Yeasthike tungis Industrial Importanee
Charactenstics, Genera and Groups of bactena wnportant for t

food bactenology

Factors effecting gron v ol
PCTOOT ARSI

v Contamination and speilape. Tood Bom Hiness
UNEEIVE INDUSTRIAL MICROBIOT.OGY
Industrial Microbiology - Preview: Industrial Enzvmes Perspestives Problem and Apphication: Improvement
of Todustrial Strains: Induced and site directed mutagenesis, Genetic vanants, Proten | neincering: Principle

mctabolites: submerged. s
gy of food and Pharmaccuticals; Micr
wolvents: Maintenance of microbial strains: Culture Bank, Bioremediztion

and practice with reference to industrial enzymes, Secondar olid state tfermentation,
chemostat/Continuous culture, Microbiolog

dal production of industrial

Reference/Text Books:

1. Microbial Diversity by Oladele Ogunseitan, Blackwell Publishing, 2002

Y. Brock Biology of Microorganisms 1th Bd by Madigan & Martinko, Prentice Hall, 20006,

3. Microbial Feology 4th Ed. by Atlas & Bartha, Benjamin Cummings, 1998

4 Molecular Microbial Ecology by Osborn & Smith. no assigned readings. but usctul background
material.

S Suecessful Scientific Writing: A Step by Step Guide for the Biological and Medical Sciences b
Matthews & Matthews.

0.

Atlas RM & Bartha R (1997) Microbial Ecology — Fundamentals and Applications
Kirchman DL (2008) Microbial Ecology of the Oceans

8. Barton L1 & Northrup DE (2011) Microbial Ecology Wiley-Liss,

A
9. Regon M, Townsend CR & Harper JL (2006) Ecology — From Individuals 1o Ecosystems. 4th ed.. A
(Blackwell) \ 7/ \\V
10. Brock Biology of Microorganisms 11th Ed. by Madigan & Martinko. Prentice Hall. 2006 L
\ ,.’1}
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VICB-803C: BIOINFORMATI¢
NCB0IC: BIOINFORMATICS AND COMPUTATIONAL STATISTIC

.

it 1 Compuier #._E;,:::,:;_z

. Satem ata glanee processor (CPLU

e, nput & Ouiput devices, A,c:“__:_fﬁc__, FJA,.,.,‘)_ 1) Memory (ROM, RAM, CACHT data and addi

_ sofware & Uardware, 512.;::“,,___J_:,_.:_f Binary code and hinary system. Algorithin _“:_
wrs. Super computer. Mini-and Zv_,, /_,E:.f Application software's ?s:u:_,ﬂr;_: Mai

dons. Network coneepts (1 AN, /,.ZU_V:. :ﬂ,_:_:_:,_,.f Workstation, Concept of multimedia

Jion ormodern data 9,_:5:_:2:,5, :42_”_”,___[ :,_6_35. Network media and hardware. Desion ar

CSHEMUNMEWW W (Waorld Wide /,:, ephone lines and Digital telephone ince, fnternct protos

¢ Web) TP, SHTTP, Internet connectivity. search enime

hd . ) ‘. SN 3 V . . .
Luit 1 Basies of Programming AND Retrieving Information
: : ation:
~ e PURLL Databasesicontents, organisati o
,w w ﬁ,:.E.:J,;_ Program esicontents. arganisation, anotation. quality control, access. links. inte
SRR 1. AR A\ R v o . J N SARN (S. (
Ldat :?.,w.._z fw ._ﬂ_:w_émimi and tools, traditional programming languages seripting | ;
hbraries speciatize \ seiilar W =} S Hd=
et :.ﬁ CiallZed for moleeular biology: Java: computing over the web. Markup Jai
alllilay JOSS \] 1141 . M . ) alig
. I ,,Mv,,_:,u.w:g mining the biomedical literature, Application of text mining
ac\ing and ,/,ﬁor,_._cz:c: W search terms o ? ! ) ‘ =
« and genomic browser AL scarch terms. the archives: nucleic acid sequence databa
a8 < sers. protein sequence d + Antahacec O e ok o
sceuracy and precisi proteth sequenee database, databases of structures. classification of pre
. au pé < CC1S o e . . s !
., precision of proten structure determination.

NN mu.,,,:j

$e. genome

Unit 111: Sequence alignment and phylogenetic tree

QM 1SS A Ot LAY N o v . o

Submission and retriey .M: of Data in GenBank. Basic principle of genome assemby and annotation. 5c¢
leic acid and protein sequence analysis: PAM, BLOSSUM. Pairwise and multiple sequeri-e

matrices for nuc
analvsis. Database searching using BLAST, Phylogenetic analysis.
Inroduction to R programming, Analysis of Variance, Linear R
Multiple linear regression with interaction, Polynomial Regression,
Plots, Box Plots, t Distribution

Carrelation and C ovariance. Stem and Leaf

Two sample test. Paired Test.

(g%
W
w

egression, Multiple linear regr

Attar P

Poisson Distribution. Scatter Plot

,y
nla BN
IT LT3

and T score, One samp

very and Computational Statistics (using R)
mchandran plot, protein stabiliy - anc
& MUSTANG. Evolution of protein

formatics and Drug disco
ekharan-Ramakrishnan-Ra
e alignment DALI

UnitIV: Structural Bioin
Protein stability and folding, Sasis
denaturation. superposition of structures and structur

in function, divergence of funcion

structures. protein structure prediction and modelling, prediction of protel
and development, lead compound, improving on the =2
ng in drug discoy

orthologues and prologues: drug discovery
compound. Quantitative Structure Activity Relationship(QSAR) Molecular modelli

BN
[

s Arthur M. Lesk Oxford University Press Gozzmwzoi.g-z-

ent for Data Analysis and Graphics

Reference/Text Book:

1. Introduction to Bioinformatic

872467-4 . .
7. An Introduction to R, Notes on R: A Programming Environm ;
Version 3.3.1 (2016-06-21) by W.N. Venables, D. M. Smith and the R Core Team. .
v e ) /(
VAN
A
N7V

n,
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o MICB-804C: PRACTICAL

ld ification of human blood groups,
¢

- d Differential Leukocvte ¢ .
 perform Total an ntial Leukoeyte Coyng of the given blood sample.

arate serum from the blood sample, Sep

[PEY

Sep
3.De
¢ plasmid isolation

aration of serum protein by vertical gel electrophoresis.
sermination of Molecular weight of Prote

0 by Column chromatography
6 gacterial Transtormation.

\B

0 Genomic DNA isolation. quantification, purity analysis.

10. Study of UV absorbance spectra for Protein and DNA

Reference/ Text Book:

1. Sambrook I, Fritsch EF, Maniatis T. (1989). In: Molecular Cloning: A Laboratory Manual (2nd ed). CSH
Press. USA.

R.W. Old & S. B. Primrose (1990) Principles of Gene Manipulation : An Introduction to Genetic
Engineering. Clackwell Science Ltd

3. Protein Purification: Principles and Practice by Robert K Scopes. Springer Advanced Texts in Chemistry.

o
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MICB-805K: MICROBIAL BCOLOGY

1: BASICS OF MICROBIAL K 0GY
ciples ¢ and concepts of microbial diversity -
P\ll

Methods of s

udying diversity
ity estimates of total number of species, 4
7 \r
! onse ervation of micrabial diversity distribution,
(\

"V\l

expansion of microbual

measures and indices of diversity-Fxploitation

abundance, ccological niche, 1ypes: Bacteri hael and
e. Types:Bacterial. Archael and

sitive and negative role . ‘

pukany al.Posit s b pative roles ol microbes in environment: biodegradation of recalcitrant compourn

- jigoin. pesticides: droaceumulation of metals and detoxification - b

viopesticides: hioleaching (paper. leathe
sood: J. textiles) and bioremediation. D o (pay

and

|
is

NIt BASICS OF AERO-MICROBIAL DIVERSITY
e fomlkmb“‘]o“‘ Microbes diversity in

) air, Determination of the microbial content of the air- Drople
O
qd\“\ﬂ acroatiergens: assessment of air quality (solid. liquidimpingement methods): air horne transmis

icrobes (VIruses. bacteria and fungi), their discases and preventive measures; Air sampling techn
amples enumeration.

m\'ﬂ‘-lll_: pASlC S OF SOIL MICROBIAL DIVERSITY

Soil classification-physiochemical characteristics, soil microflora distribution - Factors influencing the ol
microflora - Role of microorganisms in soil fertility. microbial interactions symbiosis- mutualism.
commensalism. competition, synergism,amensalism, parasitism, predation - Interactions between microbes
and plants - thizosphere. phy lloxphele mycorrhizae. Microbial interactions in animals; role of biogeochemical

oveles in microbial diversity (carbon, nitrogen, phosphorous and sulphur); Diversity of extremophiles
UNIT-IV: .AQUATIC MICROBIAL DIVERSITY

Aquatic microbiology: Sediments, Surface water, littoral habitats; Soil and associated systems & habitats.
factors influencing microflora (Minerals, pH, Organic matter, water and soil texture); altitudional variatic
in microflora, Microbes associated at the interface, Microbes associated with plants, animal and insects
(Svmbiotic and pathogenic); Parasitic microbes, symbotic microflora, saprophytes; Sewage treatment sy s

: g nent sysiem
(primary, secondary, tertiary and final disinfection of potable water supplies); Biological indicators o
safety and their assessment.

Reference/Text Book:

1. Microbial Diversity by Oladele Ogunseitan, Blackwell Publishing, 2005
2.

Brock Biology of Microorganisms 11th Ed. by Madigan & Martinko, Prentice Hall. 2006
Microbial Ecology 4th Ed. by Atlas & Bartha, Benjamin/Cummings, 1998

Py
J.

4. Molecular Microbial Ecology by Osborn & Smith, no assigned readings. but useful background
material.
5. Su;:cessful Scientific Writing: A Step by Step Guide for the Biological and Medical Sciences by p
Matthews & Matthews. A\ I ‘\\(
6. Atlas RM & Bartha R (1997) Microbial Ecology — Fundamentals and Applications '\i\\\\
7. Kirchman DL (2008) Microbial Ecology of the Oceans ¥\“\ \.\
8. Barton LL & Northrup DE (2011) Microbial Ecology Wiley-Liss,
9. Begon M, Townsend CR & Harper JL (2006) Ecology — From Individuals to Ecosystems, +th ed
(Blagkwell)
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MICB-8081 vipe-
et mrmmn.\l. KINETICS A

T e CAPFCSSIONS: parameter

B‘N\-m aeeePHors: mhibition

s“'if“d"‘\
RIRLE REACTORS

*setortypes: suspended growh reactops. 1

aues; bagie
S5 DASIC Mgy hatane ‘
145 l\,didn&(\t“_ soluhle microbial r‘”"]”“\, -

ateh re

\ drum reactore: e
Rev i Recveloime of « reactors; biofilm reac
Ll with Reevelemg of Seggled Colls | react
Kid . ootneer N .
cumprions: Engieering Design of Reactors; Reggtor I seri
g Y tors o P (”\

les membrane reactons: wolating

or<oreactor arrangements Mase B

1'\1T-~!\1: RIOFILM KINETICS

11184

AtOrcontinuous - Tlow Stirred Tank Reactor v i £ e

CSTR with Settling and Cell Recyehing -Fyaliation

wobial agaregation: \ T S
\1\\\05%.1\“‘:};_‘ ~t:12m‘ l‘h‘““\}\ h;nh\\msx. 1th ideatized biofilm substrate phenomenon- the biofilm itelf. s
geadhy state brotiime The steady -State- Biofilm Solution: Fstimating paramelter values: average hio i “

luble microdial products and inert biomac.

UNIT-IV: ADVANCED MICROBIAL REACTORS FOR WWASTE WATFR TREATVIENT

Case study of microbial b

industny etfluent. dairy effuent.

Reference/ Text Book:
1. Biochemical Engineering Fundamentals. J. Bailey and DF Ollis McGraw Hill. 2010
). Bioreaction engineering Principles J. Nielsen and J. Villadsen. Academic Press
3. Emvironmental Biotechnology Principles and Applications. Bruce E Rittman and Perey [ Vel
TetaMeGraw Hill Edition (2012) 1SBN. 10:1-25-900288.8.
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MICB-901C: T

) e — l{)‘ \ /\\ ’ » |
e LD P 1 1) ( (

" .
il N ‘.-.\ \(‘! AT aci & .
s olation ¢ ‘ microbes: selection of medi
ae I e e . cdium
‘4.;;~naxand insilico techniques. DNA | nd prow i
( ues. DNAisolation. Pe growth condition. ¢ haracteriz: '
ton. PCR amplificat f O analy
ation of TOSIDNAL Ag
A Aparoa gel anal

ST A - .
L prat. ARRB for bacterial strain identificati
h)dc\ lqullll\ . . lgﬂ“(\”. ( i
A iy Inde ommunity analvsis: .
v indexs RAPDL RELP. THDG ;)(lil;():};<'\' Direct and indirect methor
. il for community Anals

i S ’ . -\
M Dn ersiy

j«:ﬂ.'xnj N ‘\C =0 N
qal rafl Genome equence Analysis for strain |
_, Rnyid \notations Lsing Sub\‘ll\:\\:: 10? strain identification: MAUVE Analysis, BRIG A '
e iam'ace‘.luhu'cm\mez system: Technology. Bacterial 'l‘rangcriw N ol AT
EnULS ALLLERE scriptome Analysie: [ tracelbila
ik .
L Soning Artificial chromosome  vectors (YACs; :
: s: BACs): Metagenomics. primer design: 1™
('R touchdown pPCR

|y

| amerases
PR colom PCR. cloning of PCR products:

RIAE
ot stra
onomic and insilico analysis of bactera

rain identification using a combination of tax

Referance Teat Book:

. cR Drimros g
B. Primrose. R.M o

S8 A n. 6th Edition. §.B.Universit

Dress. 2061,

g Qambrook and D.W.

. Twyman and R.W.0ld: Principles of Gene Manipulatio

Russel: Molecular Cloning: A Laboratory Manual, Vols 1-3. CSHL. 2001,
{ ‘L\‘.:‘.‘.

1 Brown TA. Genomes. 3rd ed. Garland Science 2006
ards RA, Formsma K. Gerdes S, Glass bVE
p e

4 Aziz RK. Bartels D. Best AA, Delongh M, Disz T, Edw
RA, McNeil LK, paarmann D. paczian 1. 74

\L Mever F. Olsen GJ. Olson R, Osterman AL, Overbeek
8. Pusch GD. Reich C, Stevens R, Vassieva 0, Vonstein V, wilke A, Zagnitko 0. 2008. The RAST senver
logy- BMC Genomics 9:75-

using subsystems techno
giensis. PL0S ONE. = P>

| rapid annotations
SWaW arb-home.de
5 Reng J et al Compar
16(3):¢0119065

nomics and proteomicsin Bacillus thurin

ative analysis of ge
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| U“del‘h‘““d“‘g the caltivah),

Y

j 12~ Standardization of (¢
caent e

G

e
o '
M
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Microheg from denty) Florg

hnique for Sampling (he

2 Growing the denta) MICTO- g in the ge

ent = )
. Oy

cubation time &

o

C . tihe CFU) ¢

) e dilution to getthe CEU ¢y

‘ !\\ (‘Cq\ ‘

b et 3= Isolation. purification, ¢,
et
‘\‘WL

denta) flora.
leeteq medin & (lctermin;ni«'n's Of
and di\/crsily CStimate,
aracterization of de
O ent 4= In-vitro set up for testing
o ,”n\

e

ntal micro-flora. & antibiotic
antibiotic {he

sensitivity teof
| ont Si- Visualization of the teeth surf
pperiment =

*apy in case of dentine tissue or teeth
ace using Scanning Electron Microscope,

B) To find out the relative proportion of |

Aactic Acid Bacteria from natural sources.
iment 6:- 1solation of acid producing bacteri
Expet

al from various natural sources like grass. intestine
nd prawn, curd, fermented fish, bee hibe, etc
:\;perimem 7:-Characterization of isolates.
éxpefill‘\&ﬂt 8:- Testing for biofilm formation by the isolate.

pxperiment 9:- Production of Lactic acid from whey in packed bed reactor.
Xp .
References:
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1) Mishra, M., S. Ghosh, L.E. Alex, 1. Mukherjee, T.P. Sinha, A.R. Thakur an

i ing ¢ based a
2012. Developing a system for antibacterial treatment of dental caries using culture
OnLine J. Biol. Sci., 12: 44-53,
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i i i duction from whey wa
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Biotechnology, 9 (2): 118-123.
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.1 Introduction-Origi :

»,mtl-i e and History of f

K | 2 and History of food fermentation: |

- fermentation processes: Heg . nation: Fermented food<  from ar

ol | o8 Health henefite and other sjemt i S0 0 et
|emented foods in the twe . e signitcances of fermented f

hme\ L : e m““\"ﬁlht contin f fermeniad foad and e

F‘ﬂi! il' 1{3‘“‘\ “f FQ’F'“ ’ T
. MY . Law , . " N M (‘””C: {ﬂt'“ ik e | |
Nmmumh\ 1&[(}]0['\,{3” ) el ) on (\,l« meroed coediel gt s i
OB R&\;k &lf’U&’f\H‘(' (\1 fl(“”m(‘m( f } i . -
i S AN hp(\g‘ Harﬂ( Ay 4
M \ f.w:“,. .‘H’!s’ AL e

1‘“ 1\6{‘\33“0“ \in\i 1‘3‘:‘\\{. ( H\CCUHP t\ |
(68 -~ (I!NCH‘HI]{\H ‘\f" ALY
OCCSS, i qu("”” '5”', l)
4 arit ()'t\ﬂ‘«l‘fﬂ_"‘)“” o Y

ant leyolomm

aroducis and aualinv contr -
- walinn control of products: Bace stram
SRS ram mprovement process fto

fermentation technology

Unit TH: Tradit ‘
- Traditional Fer "
. | (8 ‘“(‘ﬂt(‘d i ()()d 2“(‘ Bey Crages- ]Hi(i"l(\,n of rcrm“ﬂ”‘\f food and hever
and North Fast India: b R
dia, Food habits and types of therr fermented food: Fermented haked pr .
. . AL “ i) PR ) WY
vegetable foods- Sauerkr VPR |
ods- Sauverkraut. Kimehi. Pickle. bamboo shoots: Fermented sovahean prodiicts- ¢ fempf
) Cr ,}.:r LIS~ 1 mnn

Nov e saud Yo ter cd T 3
va saucel. fermented beans: Fermented dain products-Cheese. Dahi and Yogurt. Butter. Other

el -

food nroducts- 1dli. Vada :

a0d products 1dli. Vada. Dosa. Bhatura. Dhokla: Fermented fish. meat and sausages, Ferme
Qake. Rice beers. Ale. Wines.

Unit 1V: Industrial Application of Fermentation Products- Production of Industrial alcon I-
Butanol: Orgamc acids- Citric acid. Lactic acid. Glutamic acid: Amino acids- (Lysine. Pher
montophan); Biopolymers- (Dextran. Xanthan): Antibiotics- (cephalosporin’s. Tetracyeline

RN

Uy mes- A fembna 1 P . ) R f . . . "
Pz mes- (Alpha-amylase. [ipase. Pectinases. Proteases): Vitamins- (Vitamin B12 and Rivor

cell protein: Alcoholic beverages- (Toddy. Beer. Wine. Champagne. Rum. Brandy. Whisky!

Reference/Text Book:

1. Food Microbiology by William Frazier. Dannise WesthofT, McGraw-Hill. In¢

Microbial Physiology and Metabolism by Caldwell D-R. 1995Brown Publishers

2.
3. Microbial Physiclogy by Moat A.G. and Foster J. W, 1999.. Wiley.
4 Advances in Microbial Phy siology. Volumes. Edited by By ALH. Rose. Acadenic Press. New Yo

z pymc‘,piegof’f-crmemation Technology. 3rd Edition by Stanbury & Whitaher & PE

-Heinemanit. [lsevier science.

Butterworth
e e Lten by San ‘helsea Green P ishine (2012 3 -
6. The Anof Fermentation D gandor EIlix Kal/, Chelsea Green Publishing (201 & L \\\.\-
4 ETH Y ohi ' v 2 \
7 pastering F ermentation by Kate Williains. Oxford publishing. N . '
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MICB-9031: WASTE WATER TREATMENT

o ion of Waste water treatment/
it! Jhstor ertreatment/management: 1 arly civilization, Middlc Awe. Age of |l
: : ! \ SUAY ] il f

: Jal revolutio . AROOEACE U
o indusiid . the propressive era, the great depression and World War I8 post war

regulation of discharges o water: Clean Water Act (CWA). Comprehensive Fnvironmental |
: T ' VLTI fenial
\““Pm‘\mmn and | li\h\hl) Act ((VI,R('IA/\). the cmcergency hlmming and community right
sllation Prevention act 1990, an approach to problem solving: a six step method -
it 1 Water and Waste water characteristics: Essential Biology Concepts. Leology. Limnology: Water

\ { "Cl > P ]le ‘homie K ' . ‘

upply and treatment: Physical. Chemical (inorganic, organic) and biological characteristics of
nd Collection.

Uit T Waste Water Treatment-Conventional Physico Chemical Methods, Biological Methods of Troa

of Waste water: Non-potable applications of treated waste walcr. design of water treatment >y St [esigr

of waste water treatment systems, Environmental sustainability, Environmental Public Health
Reference/Text Book:

|, Environmental Engineering Principles and Practice by Richard O Mines. Jr. Wiley Blackweli

3 Environmental Pollution Control Microbiology by Ross E McKinney, Marcel Dekker. Inc

(8]

Handbook of Water and waste water treatment plant operations, 3¢ Edition by Frank R. Speiimar

CRC Press, Taylor and Francis Group.
4 Sustainable Water Engineering Theory and Practice by Chandrappa and Das. Wiley.

wh

Water Resources An integrated approach by Joseph Holden, Routledge. Taylor and F rancis Group

Drinking Water Quality Problems and Solitions, 2 Ed, N F Gray, Cambridge.

= o

Waste Water Treatment Technologies: A general review; ECONOMIC AND SOCIAL COMMISSION FOR
WESTERN ASIA. United Nations, New York, 2003, url:
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s ol statistical data: primary se
:;-Cgtmi]li\on of data. Frequency Distrily,

condary data, (|
sogrant, I'requency

fon Cmit |)‘Q?Ss;[w€m(m‘ 'l;ll’nflatinn ;‘md Diagrammatic
o e Distribution and theie graphical representation
> unve and Ogive, Measures of central fendency: Arithmeri
L and mode. Measures of dispersion: Mean Deviation. Varian e
measures based on quantiles and moments.
rties, Spcarnmn‘s Rank Correlation Cocfficient
AU cquation by the principle of [ cast
d Random Fvents, (]

P‘“)‘gon., Freque
ometrie and harmonic mean, median
aments. ske\\'nc‘s‘s and Kurtosis and {he
arrelation Coetlicient and (s Prope
coression Analysis. Fitting of | jne
arelation. Random Experiments an
discrete sample s

Correlation and
Squares, Partial and multinie
pace only). Conditional Drpeatr: assical nnd./‘\ximnmic definitions, of Prohanilie
Ty y). onutlondlImlmlnhty.Imlcpcndcnccol Events and Bayes Theorerm

andom Variable and its Probability Distribution, Cumulative Distribution Function. Probabifi

“unction a.nd Prgbabl\ll)’ Density Function. Mathematical Expectation, Variance and Moments. Sin
[heorems including theorems on expect

ation and variance of a sum of random variables and expectation «f
oroduct of Random Variables . Moment generating functions: characteristic functions; probability inequaliz
(Tchebyshef, Markov. Jenson).

introduction of some distributions: Bernoulli. Binomial, Poisson, Geometric, Uniform, Normal. Fxponentia!
distributions. Population. sample, Statistic. standard error, estimation, confidence interval and confidence
level. confidence interval estimate of proportion and mean. Hypothesis and its types. errors. critical

level of significance, power and p-values. Test statistics: Student’s t-test, Chi-square. E and 4—%[911::
their applications in testing of hypothesis. Exact and Large sample tests. Analysis of Variance. Non-par

test - sign. median, run, Mann-Whitney test. Chi square test of goodness of fit, Chi square anai;si
contingency table.

eference/Text Books:

[1] Mukhopadhyay. P: Mathematical Statistics. Books aqd Allied (P) Ltd.

[2] Mukhopadhyay. P: Applied Statistics. Books and Allied (P) Lt(lic.St ios Vol LI

[3] Goon. A. M. .. Gupta, M. K and Dasgupta, B.: Fun_damenta?s 0 ;1 11 bi]it a.n d —
[4] Rohatgi. V.K. and Ehsanes Saleh, A. K. Md. : An mtroductl'on to roba y

L*] Guptat S.C. and Kapoor, VK. : Fundamentals of Mathgmatwgl S_tatlstlcs

{%} Gupta;, $.C. and Kapoor, VK. : Fundamentals of Applied Statistics
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MICB-905C: PROJECT WORK

: Do rati ¥
i [ Unit -1 Preparation of synopsis
humduciion and Identificat ‘
ification of the problem. Review of liferature. Def tion of fl
R . . srature. Delimition ol fhe nrohl
yment of a working hypothesis. |

logical develoy

it -2 Methodology

nulation of objectives and ¢x -
objectives and experimental design for verifving the hypothesis. standardization

ations if any in the protocol

|
J
1
/
Fort

methodology and modific
with statistica

Unit-3 Conducting experi ¢ and reporti i
g experiments and reporting the findings

Y ace WiSe L fae ovper T .

Phase wise working for prcnmcnml findings and observation, soft cops report

analvsis. result and discussion of the findings. Group discussion and rectification. pre-suoim

through departmemal seminar.

and methodology in detail.

expected outcome,
proposed work.

yr part one will be done on:
nopsis its objecti

iterature related 10

Ves,

NB: Evaluation f
]. Presentation of Sy
ignmemﬁ)r review of I

0. Ass

C
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| MICB-10011: INTF

| INELLECTUAL PROPERTY RIGHTS
it 1 Intellectual Property Creation, Protection, and M .

o v Qe 1t anavement: 4
pifferent [PR's. Case Studies on Why 1PR’ hagement: Introduction. Definition & |

LT - are Important. - A
_a_.,éz:%, Types of Trade Mark, Mode ,o_, _V__z__s_nw__:. ﬁw_z_ How to Protect/Fnforce Them. | radeimarl
: X \ otection. Registration Proc S
yoposition/Litigation Ac . . . Registration Procedure. (ase
c:_;., N o v Actions. Brand and Trade Mark Valuation. Copyr A ;.n Studies: Pasaing
qubrect Matter & Term., Registration Proce ation. Copyright: ?,_23_3 & lmnorts
rransmission and Licensing: Performer Rights

[

Hnctiomn ol

m:_.n_ Ownership, - Iiconomic/Moral Rights. /
ISSIOI SAC . . Broadcas oduction Ri Finger
gemedies of tnfringement. Civil. Administrative: adcast Reproduction Rights, Infringement of (o

it 1 Patents: Intr font Definit:

MH:.% N Mam,m_uwﬁvomcow_os. wn::_:o:, Importance & Type of Patents; Patentable Inventions: Prioe
dearchh = ¢ rocedure: Patent Drafling/Filing — Procec s Overview

" . — Procedure and Best Practices: Overview of 7
Ciline Procedure. W D S d ractices: Overview, of |
_?Ew y,,(%nﬂ.:w. 4., _% can g an >_%__S:.z. Form of Application, Formalities to keep in mind
y;:,w.,w J.mwﬂv,. gm_o,s.. _cgom:os m_a Examination of Applications; Representation & Pre grant Opposie
.w F% 6 1 Secrecy o.# Invention: Grant of Patent; Rights of Patentee; Amendment omfs ication and
pecifications: Restoration of Lapsed Patents; Post grant Opposition; Freedom to Operate Searches ~ \ead

and Procedure: m.o_svimoa,. Licensing, Use of Inventions for Govt. Purposes & Revocation: Infr
382%?53_8 .

dm_: ﬁ.ﬁ Uo.wmsm” Introduction; Definition & Importance; Registration Procedure; Overview: Pre-requl
of Wmmag.m:o? Application for Registration; Publication; Grant of Certificate; Copyright in Registerct
Designs & Duration; Cancellation of Registration; Piracy of Registered Designs and Remedies. Geoz
Indication: Introduction; Definition & Importance; Registration of GI — Procedure. Plant Varietics 27
Farmers® Rights: Introduction, Objective and Definition; Registration of Plant Varieties: A
Requirements for Registration; Requirements for Denomination given to Variety; Non Registerabl S
(S. 29): Tests to be conducted; Acceptance of Application; Publication of Application: Oppositior:
Registration; Duration, Effect of Registration and Benefit Sharing; Farmers’ Rights; Compulsory License:
Plant Varieties Protection Appellate Tribunal; Infringement, Offences and Penalties. Semicondusior
Integrated Circuits Layout Designs: Introduction, Importance and Definition: Importance & Definition:
Registration — Procedure; Absolute Grounds for Prohibition of Registration: Objections to Accepiance.
Publication of Application; Opposition; Registration.

yoarann o
LaUlliv G

Unit IV: IP Litigation: Introduction; Civil vs. Criminal Remedies — Advantages & Strategy: Filing Procedure
in Various Civil Courts / High Courts; Defenses in case of Infringement Suit: Pointers Specitic to Cermain
type Civil IP Litigation (e.g. Trademarks, Copyright, Patents etc.); Criminal Litigation; Pointers Specific ©©
Certain type criminal IP Litigation (e.g. Trademarks, Copyright etc.) Confidential Information ' Trade Secret:
Introduction & Advantages; Type of CI / TS; Requirements for Consideration of Information as 1 TS:
Remedies against Breach of Confidence. [P Licensing: Introduction: Meaning & Importance; Licensing vs.
Assignment; Compulsory Licensing & Procedure; Strategies for successful transfer of technology. [P
Valuation: Introduction; Various Methods of [P Valuation; When to use which Method? 1P Due Diligence

And Audit: Introduction; Procedure. IP Strategy: [P Portfolio Development Strategy; [P Litigation Strategy:
IP Licensing, Tech Transfer, and Commercialization Strategy

Reference/Text Books: o . )
1 Intellectual property counseling and litigation, Ed by Horwith & Worwitz

5 Intellectual property the law of copyrights, patents and trademarks, By Schechter, Roger b

X
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| MICB-1002E: RECENT 1o
| MILD-T002E: RECENT TRENDS

' ~'M~-~~Q§JNMLCR...!.,UM_/_B.EMQAMJl

it ;Anﬁnﬂm‘obialg
\ﬂoutlinc Olﬁht‘ hlSt(}Fica} development of an
,olecular blﬂl()g}" of al‘}tlmicrobial compoun
et trends in the discovery of antimic
.1SC€1“.‘bim-\’ testing in liquid and solid me
erfere with the biosynthesis of the e
ygs. lonopharic antibiotics. Anti

Jlmlfmlnal agents. Reasons for
ds. Uncoverina the
> neovering the molecular basis of antimicrobial ot
robial drugg Antimicrobial " antimicrobial action,
I g / assays in liquid and <olid med;
dia. Ay e that tnhik ) quid-and solid media
i w-uil Ol‘::]lhmllm th‘}t inhibit peptidoglycan hiosynthesis. Druge tha
Vi /(° Aty e N o 13 LU R S el
1\ y v\.(() hactera, ['Ul'lga‘ CC” W?J” as 4 farget !;)r)]l‘fii' N
s \ ungal agents that interfere with the functi GRS WG IGo0
rols. Inhibitors of nueleic acid biosynthes| ] l'l‘w'm 1¢ function and biosynthesis of memhran
 ianahial ap : ‘ synthesis. Inhibitors of protein biosvithesic i st
ymicrobial agents. A unique antifungal antib tors of protein biosynthesis. Nitroheteroc, i

iotic- griscofulvin, antiviral ager ‘ '
A e o o o AR e ol a Vlrlla’le‘n’l ;[;/; Dy
ansport across cell walls and membranes. Multi drug resistance It

studying the biochemistry and

futlll: I\‘lECl‘Oblal Pathogenecity and Epidemiology

‘rulence factors: Mechanis i Cath tvaci

‘\ea\u.ge taa_t‘o\sf. Meuhamsm of adhesion, colonization and invasion of host tissues by bacterial pataoz.
neasurements of virulence. Mechanisms of bacterial resistance to host cellular and humoral

\h‘gmbxa‘\ toxins: Chal acteristics, purification, Mode of action and assay (in vivo. in vitro) of dij
“holera. tetanus toxins and endotoxins of Gram negative bacteria. |

Reference/Text Book:

1. Burn J. H. (1957) Principles of Therapeutics, Blackwell Scientific Pub. O. Ltd. Oxford.

N

2. Ivengar M. A. (1974) Pharmacology of Powdered Crude Drugs, Manipal.

~

3. Kokate C. K., Purohit A. P., Gokhale A. B. (2000) Pharmacology. 4th Ed., Nirali Prakashan.

4. Osol Arther (1975) Remington’s Pharmaceutical Sciences, 151h Ed., Mack Pub. Co.. Pennsy lvania.

5. Goldstein A.. Aronow L.. and Kalman S. M. (1969) Principles of Drug Action, The Basis of Pharmiic 0lng.
Harper international edition New York.

6. Satoskar R. S. & S. D. Bhandarkar (1991) Pharmacology and Pharmacotherapeutics. 12"Ed. Vol | & .
Popular Prakashan, Mumbai.

7. Chatwal G. P. (2003) Biopharmasceutics and Pharmacokinetics, Himalaya Publishing House. Mumbai.

8. Micheles P. S., Y. L. Khmelnitsley, J. S. Dordick and D. S. Clark, (1998). Combinatorial Bioceaiulysis A
Natural Approach to Drug Discovery, Trends in Biotechnol. 16, 197. 7

9. Alireuter D., and D S. Clark, (1999), Combinatorial Biocatalysis: Taking the Lead From Nuture. Curr

Opin. Biotechnol. 10, 130. N

10. Virulence mechanisms of bacterial pathogens (Second edition) by Roth, Bolin. Brogden Minton and
';/ilc ‘.t\l/?:(liica} Microbiology edited by Samuel Baron. Fourth edition. ( University of Texas Medical Branch of

Galvesion . ) o S

12 Medic?al Microbiology: an Introduction to infectious diseases. Sherris, John C, Ed. Elsevier Publicarion
nd

11 edition. . : L1O1

13 Multidrug ~ resistance. Annu Rev  Biochem. 2009 78: L19-140.

doi:10.1 i46/annurev.biochem.78.082907. 145923.
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PAPER -1003C: PROJECT WORK

13' 400 onducting experiments and reporting the findings

i

D phase Wise working for experimental findi

P l findings and observat ion, sofl copy report with statistical
on of the findings. Group discussion and rectification, pre-stbmis csion

analysis. result and discussi

rough depar mental seminar.
final dissertation
under the following hea

on of final dissertation
ontents. [ntroduction, Review of literaturc, Mate
ices- Statistical tables etc.

d References. Appendi

h paper
an lnternational/ Na

th
ard and soft cop:

ds and submission inh
tal

(ot 7 Preparation of
and methods. [:xperimen

Preparati
preface. C ertificate. C rials
findings of Results. Discussion an
3 Preparation of manuseript for a researc

it with reference to

Preparation of manuscrip
microbiology O related to specific subject matter forp

tional _iournal on Science Of

Unit-
- publication.

o will be done O
anication in 4 joumal

cript for @ research paper and its comim

NB: Evaluation for part ¥

1.

2. Prep
3. PowerPomt Pr

Preparationt of manus
aration of. “final dissertation
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MOOC Courses for the Department of Microbiology

~ \Water and Wastewater Treatment Engineering by MITOpencourseWare

httos://ocw.mit.edu/courses/civil-and- environmental-engineering/1-85-water-anc:
wastewater-treatment-engineering- -spring-2006/

7. Microbiology http://www. scienceprofonline. com/virtual-micro-main. htm!
3. Microbiology http://www. microbiologyonline.org. uk/about- microbiology
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—— M.Se MICROBIOLOGY COURSE (CBCS) CURRICULUM (2015-2016)
- SEMESTER |
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| g gg:}bE COURSE TITLE | COURSE CREDITS | Lecture/
| ) f TYPE Practical hrs
S . l er week
‘\11( B-701 C ‘ Basic Mluohmlog\ and CORE | 4 ’ e
—_— le“‘blﬂl ph\ Slolog\
MICB0XC Cellbiologyand | CORr 4 41,
-] Bloiumlsm
MICB-703C BlOph\:;u and CORE 4 T
| Instrumentation -
MICB-704C  Practicals.  |core | 4 | s
| Compulsory Foundation CF g AL
L | (Soft Skills) /J
L Semester wise credits and hours of lectures 20 [ /,_%
L SEMESTER I1 [
'MICB-801C | Molecular Biologyand | CORE } 4 } 4L ’]
‘ Microbial Genetics
'MICB-802C | Applied Microbiology | CORE 4 | e
- MICB-803C Bioinformatics and CORE 4 4L
' Computational J
; Biostatistics
- MICB-804C Practicals CORE 4 8P
- MICB- Microbial Adoptation / ELECTIVE 4 4L
' 805E1/MICB- Microbial Technology for
' 806E1 Water and Waste Water
Semester wise credits and hours of lectures 20 7
SEMESTER III
MICB-901C Tools and Techniques in CORE 4 4L
| Microbiology 7
MICB-902C Practicals CORE 4
' MICB-903E Microbiology of ELECTIVE 4
Fermented Food and
Products
MICB-904E Basics of Statistics ELECTIVE 4
MICB905C Project Work+MOOC CORE 3+1=4
' Semester wise credits and hours of lectures
SEMESTER IV
MICB-1001E | Intellectual property Rights | ELECTIVE
MICB-1002E1 | NPTEL Courses ELECTIVE
MICB-1003E1 | Recent trends in ELECTIVE
Antimicrobial Research
"MICB-1004C Project Presentation | CORE
"MICB-1004E | Recent trends in ELECTIVE
Antimicrobial Research | |
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: lp\addmon a 2 credit clective course

LS"}“‘S“S may be taken by the students

Grand total n_f credits aﬁd hours of lecture hours { 7

MICB-701C;

offered by other (lepartmentéll,iniversify appfbVéd onling
|

B
BASIC

MICROBIOLOGY AND MICROBIAL PHYSIOLOGY
UNIT-L: BACTERIOLOGY

ntroduction to Bacteria and Bacteri
Mlagella, Fimbriac, lntracellul
Bacterial slime

and nitrog

al structure; Cell envelope, Cytopl
ar structures, Nuclear material,
and bio film: Fundamental of B

€l sourees. Atmospheric conditions. p

UNIT-1: VIROLOGY
Brietj outlines on discovery of viruses. morphology of viruses. nomenclature and classification. ultrastructure,
capsid and its arrangements, types of envelops and its composition,Viral genomes. Viroids.virusoids.
cynophages and mycoviruses, prions and spread of prion diseases, Antiviral agents and interferons.
Structural organization, multiplication cycle, cclipse phase, phage production, burst size. lytic and lysogenic
cyele. bacteriophage typing. application in bacterial genetics, Application of bacteriophages in health —
bacteriophage therapy.

asmic membrane. (el wall, Capsules,

Ribosome. Inclusion granules, Endospore,
acterial growth, Requirements for bacterial growth. Carbon
H. Growth media,

Plant virology:Importance. origin, histo

‘ ry,Symptoms of diseases; taxonomy ssrna, dsrna and DNA viruses
plant virus structures: techniques used to studyviral replication and genome organisation Electrophoresis,
blotting. nucleic acid hybridization, cloning ;Viral genes and gene products; transmission of plant viruses
Vectors. seed. pollen, other. Disease cau:

sed by select vural groups Begomoviruses, Tospoviruses,
Potvviruses. C omoviruses, other. Persistent (cryptic )plant viruses Endornaviruses, Partitiviruses;
Hypovirulence; Plant molecular virology: Plant viruses as gene vectors, viral gene expression Control of
viral diseases: Resistance genes, cross protection, seed treatments, cultural, transgenic

UNIT-III: PHYCOLOGY AND MYCOLOGY

Distribution and classification of algae, thallus organization in al
Chlorophyta, Bacillariophyta, Pha

eophyta, Rhodophyta; Algal ecology, Algal toxins, Algal food and algal
biotechnology.History and development of mycology, General habitat, morphology and reproduction of fungi.
Classification of fungj (Oomycetes, Zygomycetes, Ascomycetes,Basidiomycetes and
Deuteromycetes) and Slime molds, structure and cell differentiation.
Homothallism and Heterothallism, Hetrokaryosis,
fungi, fungal succession on decomposing litter,
arbuscularmycorrhiza (V AM), Lichens-

gae, reproduction in algae; Brief account of

Sex hormones in fungj, physiological specialization in
Mycorrhiza- ectomycorriza, endomycorrhiza and vesicular
ascolichens, basidiolichens and deuteron lichens. Mycoplasma

UNIT-iV: BASICS OF MICROBIAL PHYSIOLOGY

Microbial nutrition- Nutrient requirements & nutritional groups; Media Types and maintenance: Media for
cultivation of bacteria, fungi and algae; Culture techniques; Anaerobic culturing methods; Synchronous,
Continuous, Batch culturing methods:

Microbial growth- Definition, growth factors, generation time, growth phases;

Methods of growth
measurement; Enumeration of bacteria; Bacterial endospore-

structure, sporulation, germination of spores.
Reference/Text Book:

1. Microbiology by Lansing M Prescott, Donald A Klein, John P Harley, McGraw Hill
2. Principles of Microbiology by Ronald M. Atlas (1995), Amy Mc Cullen
3. Microbiology: Principles and Explorations by Jacquelyn Black

4. General Microbiology by Roger Y Stanier, John L Ingraham, Mark L. Wheeti
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hael J Pelczar

5. Microbiology by Micl
6. Fundamental Principles of Bacteriology A J Salle
7 Foundations in Microbiology by Kathleen park Talaro, McGraw ::A_. mo_.m:o‘.m N
8. Microbiology: An ::_.smzz._.cz by Gerard ] Tortora, Berdell R Funke, Christine I Cage ),
Kindersley (india) Pvt Ltd
9. Microbiology by Stuart Walker, W B Saunders
by P Tauro, K K Kapoor, KS Yadav

10. An Introduction to Microbiology
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UNIT-1: CELL BIOLOGY-1
Ultra structures and function of Cell wall, Plasma membrane, Membrane Transport and transporter protein

Mitochondria (pH and electrochemical gradient), Chloroplast

UNIT-11:CELL BIOLOGY -1
ER. Golgi complex. Lysosome, Lindosome, Ribosome, Centriole, Nucleus, Nuclear Transport —Import a

Export of protein. Chromatin structure
Cvtoskeleton — Microfilaments, Microtubules
Cell cvele and its regulation, Mitotic and meiotic cell division,

UNIT-IT1: BIOCHEMISTRY-1
Carbohydrate- Classification and properties of carbohydrates, Aerobic respiration- Glycolysis (EMPpathw:
TCA-cycle with energy production, pentose-phosphate pathway, Oxidation-reduction potential

electromotive force.
Photophosphorylation; Bacterial photosynthesis;Anaerobic respiration - Utilizing NO2, Sulfur, CO:

electron acceptors,Entner-Doudoroff pathway, Fermentation - lactic acid, ethanol and propionic acid.

UNIT-IV:BIOCHEMISTRY-1I

Amino acids- Structural features, classification

Propertiesand structures of proteins including solubility and denaturation.

Lipid —Classification,propertiesand characterization of lipids, Bacterial lipids, Major steroids and ste
derivatives of microbial origin. Enzymes- General properties, Nomenclature and classification, Enz
Kinetics - Michaelis-Menten equation, Enzyme Inhibition, Ribozyme and Abzyme, Applications of micr
enzymes.

Reference/Text Book:

1. Voet and J.G.Voet, Biochemistry, 3rd edition, John Wiley, New York, 2004.

2. A.L. Lehninger, Principles of Biochemistry, 4th edition, W.H Freeman and Company, 2004.
3. L. Stryer, Biochemistry, 5th edition, W.H. Freeman and Company, 2002.

4. Benjamin Lewin, Gene IX, 9th Edition, Jones and Barlett Publishers, 2007.

5. Watson et al., Molecular Biology of the gene 5th Edition, Pearson Prentice Hall. USA, 2003.
6. Lodish et al., Molecular cell Biology, 4th Edition, W.H. Freeman & Company, 2000.

7. Smith & Wood, Cell Biology, 2nd Edition, Chapman & Hall, London, 1996.

8. B. M. Turner, Chromatin & Gene regulation, 1st Edition, Wiley-Blackwell, 2002.

9. B Alberts, A Johnson, J Lewis. Molecular Biology of Cell. Garland Science, 2014.




MICB -703C: BIOPHYSICS AND INSTRUMENTATION N ]

UNIT -1: BASIC LABORATORY INSTRUMENTS

Buffers: Henderson and Hesselbach equation. pka and pkb. Preparation of Buffers.
of Electrodes.

Viscosity: specific. intrinsic and reduced viscosities. viscometers. dete
through viscosity.

Osmosis: osmosis in relation to molecular size and molecular weig
diffusion co-efficient. Dialysis. membrane filtration and its application. o
Principle and working: of pH meter. Laminar-air flow. Autoclave. hot air oven. BOD. Centrifugation: Fypes
of centrifuge machines. analytical centrifuges. differential centrifuge. and U Itracentrifuge.

measurement of pH. type.

rmination of molecular size and shape

ht. osmometer. partial. specific volume and

HNIQUES

affinity chromatography.
HPLC).

S- PAGE. and

UNIT - II: CHROMATOGRAPHIC AND ELECTROPHORETIC TEC
Basic principles and applications: of gel filtration chromatography. ion exchange and
gas liquid chromatography (GLC). high pressure/ performance liquid chromatography (
Basic principles of Electrophoresis and electro-focussing, theory and application of SD

isoelectric focusing

UNIT -III: SPECTROSCOPY, RADIOGRAPHY AND TRACER TECHNIQUES

Spectroscopic techniques: theory and applications of UV, Visible, IR, NMR, Fluorescence. Atomic
Absorption. Hydrodynamic methods, Atomic absorption spectroscopy.

Principles and applications of tracer techniques in biology: Radioactive isotopes and half life of isotopes.
Effect of radiation on biological system; Autoradiography, Cerenkov radiation, Liquid scintillation

Spectrometry. Dosimetry. laboratory procedures and safety aspects.

UNIT -IV: MICROSCOPY AND STAINING OF MICROORGANISMS

Microscopy: General Principles and components of simple, microscope, compound microscope. bright-field
and dark-field microscope, Phase- contrast microscope, fluorescence microscope, Transmission Electron
Microscope (TEM), Scanning Electron Microscope (SEM) and Atomic Force Microscope (AFM).

Cytophotometry and flowcytometry
Fixation and staining: Simple staining, negative staining, gram staining, acid fast staining, structural stains

(Endospore, capsule and flagella).

Reference/Text Book:
1. Instrumental Methods of Analysis. 6th Edition by H.H. Willard, L.L. Merritt Jr. and others. 1986.

CBS Publishers and Distributors.
2. Spectroscopy. Volume 1.Edited by B.B. Straughan and S. Walker. Chapman and Hall Ltd.
3. Gel Electrophoresis of Proteins- A Practical Approach by Hanes.
4. Chromatography: Concepts and Contrasts- 1988 by James Miller. John Wiley and Sons. Inc., New

York. e
5. Introduction to High Performance Liquid Chromatography by R. J. Hamilton

. and P. A. Sew

6. Spectroscopy by B.P. Straughan and S. Walker. . Sewell
7. Practical aspects of Gas Chromatography and Mass Spectrometry 19

Wiley and Sons, New York. d ry 1984 by Gordon M. Message, John
8. Gel Chromatography by TiborKremmery. Wiley Publications.
9. Isotopes and radiations in Biology by C.C. Thornburn, Butt

ol : - » Butterworth and Co. Ltd., L
10. The use of radioactive isot i : -» London.
0 oquwS the life sciences by J.M.Chapman and G.Ayrey, Geor

Unwin Ltd., Londof. ¢ All
U W& % o
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A\ 1 \A>h Lehninger. Principles of Biochemistry. 4th edition. W_H Freeman and Company. 2004.
/12, Alberts. > Johnson. J Lewis. Molecular Biology of Cell. Garland Science, 2014,
13. Online Biophysics. V Bloomfield.pdf. NCBI Website.
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MICB-704C: PRACTICAL

Z
&

Sterilization, disinfection, safety in microbiological laboratory
Preparation of media for growth of various microorganisms
Identification and culturing of various microorganisms
Staining and enumeration of microorganisms.

Growth curve, measure of bacterial population by turbidometry and studying the effect of temperat

pH. carbon and nitrogen.

Assay of antibiotics production and demonstration of antibiotic resistance.

7.

Isolation and screening of industrially important microorganisms.
8.

Determination of thermal death point and thermal death time of microorganisms.

9. Studies on pH titration curves of amino acids/ acetic acid and determination of pKa values and

Handerson-Hasselbach equation.

10. Study of UV absorption spectra of Haemoglobin.

11. Estimation of protein by Lowry’s method.

/Text Book: N . |
Wmmﬂnayﬂwnow_o_omw A Laboratory Manual. 2008. 7™ Edition by Cappuccino and Sherman; Pearson Edi

ISBN 81-317-1437-3.

/oc \% |




MICB-801C: MOLECULAR BIOLOGY AND MICROBIAL GENETICS

;g‘UNIT-I: INTRODUCTION TO MOLECULAR BIOLOGY

g;“ I)N/\‘ s?mcl\l‘rc. forms of l)‘N./\ and DNA f.s'upermili'ng; The Taw of DNA constancy and c-value paradox:

/ properties of DNA-denaturation. renaturation. melting curve and hyper chromicity: DNA replication |

' prokarvotes: origin of replication. replication fork. leading and lagging strand. semi cn;lscrvativcl;ecldicmtn )
rolling circle replication. enzymes involved in prokaryotic replication and DNA proof reading e
Gene as unit of mutation. molecular basis of spontancous and induced mutations and their role‘ in evolution:
Mutagens. Types of mutations. transposon mutagenesis. site directed mutagenesis, Ames test: Finvironment.al
mutagenesis and toxicity testing: Induction of mutation in Neurosporacrassaand yeast. cytoplasmic
inheritance and biochemical mutants.

UNIT-11: BACTERIAL RECOMBINATION

Bacterial Gene Transfer: gradual development of the concept, Genetic recombination- Bacteriophages:
svnapsis of homologous duplexes. breakages and re-union; role of Rec A in recombination: Legitimate and
illegitimate recombination gene conversion; Bacterial transformation, Host cell restriction, Transduction.

complementation. Conjugation & Transfection.

UNIT-II1: BASICS OF DNA TECHNOLOGY

Introduction to genetic engineering; Restriction endonucleases — types, nomenclature, classification.
application: DNA ligases — properties and functions, ligation techniques; DNA modifying enzymes —
polymerases. DNase, RNase, polynucleotide ~ kinases, ~alkaline ~phosphatases ~and terminal

nucleotidyltransferase.

UNIT-IV: MOLECULAR TOOLS
and plasmid DNA replication; Transposons in prokaryotes and

Plasmids; plasmids as vectors for gene cloning
eukaryotes and their uses in genetic analyses; Life cycle of bacteriophages and their uses in microbial genetics.

Cloning vehicles: Plasmids (pBR322, pUC-8, pGEM3Z and Ti plasmid), Bacteriophage (A phage and M13
vectors), cosmids, phagemids, expression vectors, shuttle vectors, excretion vectors and Animal viral vectors:
Promoter in expression vectors: Lac Z promoter, Lambda Pi/ Pr Promoter, T7 Promoter, Sp6 Promoter; SV-
40 promoter, Cam V35s promoter and Ribosome binding sites. Transformation techniques. Genomic libraries-
Isolation of genomic DNA fragments, selection of vectors, cDNA libraries and ¢DNA cloning, shot gun

cloning, Bacterial Artificial libraries.

Reference/Text Books:

1. Benjamin Lewin, Gene IX, 9th Edition,

2. 1.D. Watson, N.H. Hopkins, J.W Robert
Edition, Benjamin Cummings Publishing Company Inc, 2007.

3. Alberts et al; Molecular Biology of the Cell, 4th edition, Garland, 2002.

4. Molecular Genetics An Introductive Narrative by G S Stent and R Calender, San

Freeman, 1978.

Jones and Barlett Publishers, 2007.
s, J. A. Seitz & AM. Weiner; Molecular Biology of the Gene, 6th

Francisco, Calif. : W.H.
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MICB-802C: APPLIED MICROBIC &8
&S
S

LOGY o .
ROBIO in soil formation; MYC(’"hii\o@{

-I: GRICULTURE MICl .
UNIT-I: SOIL AND mation, Role of soil microbes 1 ' ‘ o
culture (Green Revoluti, &®

History of soil microbiology. Stages of Soil Yo Vertical EXD insion in Agri
: : arrhi: al vs Vertical bxpan: ' )
Ectomycorrhizac. Endomycorrhiz al vs ¢ Mode of action, Drawbacks <

ac. Horizont o ification
. . . - ST classitication, ) )
Soil Analysis. Chemical fertilizer, huringiensis, Mode of actioy,

Biofertilizer, Pesteides- o meillus
N : ac g
i iopesticides ¢ _indotoxin of Bactllus ‘ - of acti
chemical pesticides. Bmpcsnudcs- LI. ) D Mode of action of neonicotinoid,
noids-ncw gener:

assification, Delta o
imitati ) i iopesticides,
Limitation of Bt crops. Neonicoti opesti

on of bi
Sustainable agriculture.

INIT-11: , MICROBIOLOGY , ‘
L N]T_ll MED!CAl. M : N g resistance; Structure
Classification of medically important micro
and function of immunc system includin
Immunodeficiency. Different types of antigen-
diseases. Introduction to medical mycology: S
mycosis: Introduction to parasitic diseases; Protozoan parasi
control programme & biological waste management programme.

bes: Bacterial Genetic alterations and dru 5 S
g Immunc responsc; Aul()immunity,- f’[?/pCrSCl?Sl.tIVl‘ty and
antibody reactions and their utilization in dla'gnosm in dlffe'rept
uperficial &subcutaneous mycosis; Systemic & .opp(?rtumstxc

tes of the intestines; Hospital Acquired infection

ke fungi, Industrial Importance;

UNIT-III: FOOD MICROBIOLOGY
Molds; Yeast and Yeast li
owth of

Microorganisms important in Food Microbiology;
Characteristics. Genera and Groups of bacteria important for food bacteriology; Factors effecting gr
microorganisms; Contamination and spoilage; Food Born Illness.

UNIT-IV: INDUSTRIAL MICROBIOLOGY
Industrial Microbiology- Preview; Industrial Enzymes — Perspectives, Problem and Application; Improvement
iants; Protein Engineering: Principle

of Industrial Strains; Induced and site directed mutagenesis, Genetic vari
ence to industrial enzymes; Secondary metabolites: submerged, solid state fermentation,

and practice with refer
culture; Microbiology of food and Pharmaceuticals; Microbial production of industrial

chemostat/Continuous
solvents; Maintenance of microbial strains: Culture Bank; Bioremediation

Reference/Text Books:
Microbial Diversity by OladeleOgunseitan, Blackwell Publishing, 2005

1.
Brock Biology of Microorganisms 11th Ed. by Madigan &Martinko, Prentice Hall, 2006.

2.
3. Microbial Ecology 4th Ed. by Atlas &Bartha, Benjamin/Cummings, 1998.
4. Molecular Microbial Ecology by Osborn & Smith, no assigned readings, but useful background

material.
Successful Scientific Writing: A Step by Step Guide for the Biological and Medical Sciences by

v

Matthews & Matthews.

6. Atlas RM &Bartha R (1997) Microbial Ecology — Fundamentals and Applications

7 Kirchman DL (2008) Microbial Ecology of the Oceans

8. Barton LL & Northrup DE (2011) Microbial Ecology Wiley-Liss,

9. Begon M, Townsend CR & Harper JL (2006) Ecology — From Individuals to Ecosystems, 4th ed.
(Blackwell)

10. Brock Biolo icrgoyganisms 11th Ed. by Madigan &Martinko, Prentice Hall, 2006.
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® MICB-803C: BIOINFORMATICS AND COMPUTATIONAL STATISTICS

/
it I: Computer fundamentals.

fomputer system at a glance processor (CPU, ALU) Memory (R( )M. RAM, CACHE data and address bus)
{Storage, Input & Output devices. Computer peripherals, Binary code and binary system, Algorithms and Flow
/ charts, Software & Hardware, Operating systems. Application software’s (Spreadsheet) Mainframe
~ computers. Super computer, Mini and Micro computers, Workstation, Concept of multimedia and its
applications. Network concepts (LAN, WAN) and its topology, Network media and hardware. Design and
application of modern data communication over telephone lines and Digital telephone lines. Internet protocols
HTML. SHTML.XML. WWW (World Wide Web) HTTP, SI [TTP. Internet connectivity, search engines.

Unit 11: Basics of Programming AND Retrieving Information:

Learning PERL. Databases:contents, organisation, anotation, quality control, access, links, interoperability &
data mining: Programming languages and tools, traditional programming languages, scripting languages,
program libraries specialized for molecular biology; Java: computing over the web, Markup languages:
Natural language processing and mining the biomedical literature, Application of text mining.

Database indexing and specification of search terms, the archives: nucleic acid sequence database, genome

database and genomic browsers, protein sequence database, databases of structures, classification of protein
structures . accuracy and precision of protein structure determination.

Unit I1I: Sequence alignment and phylogenetic tree

Submission and retrieval of Data in GenBank. Basic principle of genome assemby and annotation. Scoring
matrices for nucleic acid and protein sequence analysis: PAM, BLOSSUM. Pairwise and multiple sequence
analysis. Database searching using BLAST, Phylogenetic analysis.

Introduction to R programming, Analysis of Variance, Linear Regression, Multiple linear regression ,
Multiple linear regression with interaction, Polynomial Regression, Poisson Distribution, Scatter Plot,

Correlation and Covariance, Stem and Leaf Plots, Box Plots, t Distribution and T score, One sample Test,
Two sample test, Paired Test.

UnitIV: Structural Bioinformatics and Drug discovery and Computational Statistics (using R) Protein
stability and folding, Sasisekharan-Ramakrishnan-Ramchandran plot, protein stability and denaturation,
superposition of structures and structure alignment DALI & MUSTANG. Evolution of protein structures,
protein structure prediction and modelling, prediction of protein function, divergence of function orthologues
and prologues; drug discovery and development, lead compound, improving on the lead compound,
Quantitative Structure Activity Relationship(QSAR) Molecular modelling in drug discovery.

Reference/Text Book:
1. Introduction to Bioinformatics Arthur M. Lesk Oxford University Press (2014)ISBN978-0-19872467-
4

2. An Introduction to R, Notes on R: A Programming Environment for Data Analysis and Graphics
Version 3.3.1 (2016-06-21) by W. N. Venables, D. M. Smith and the R Core Team.

\ 1
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iven blood sample.

1. Identification of human blood groups.
tein by vertical gel electrophoresis.

1l 1eukocyte Count of the g
yration of serum pr¢

2. Perform Total and Differenti
J A ) I3
3.Separate serum from the blood sample. Sepi hy
i “Protei ’ 1 chromatograp
4. Determination of Molecular weight of Protein by Column

S. Plasmid isolation

6. Bacterial Transformation.
9. Genomic DNA isolation, quantification, purity analysis.

10. Study of UV absorbance spectra for Protein and DNA

Reference/ Text Book:
1. Sambrook J. Fritsch EF, Maniatis T. (1989). In: Molecular Cloning: A Laboratory Manual (2rd ed). CSH

Press. USA. ' . ‘ -
R.W.OIld & S. B. Primrose (1990) Principles of Gene Manipulation : An Introduction to Genetic Engineerin

o

Clackwell Science Ltd ) i
Protein Purification: Principles and Practice by Robert K Scopes. Springer Advanced Texts in Chemistry.

L

1993.
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MICB-805K:

MICROBIAL, ADAPTATION BIOLOGY

UNIT-I: Adaptation to Extreme Environment

Adaptations to pH. T

R . \‘]“ \‘l‘ Yol « s « 1

. I cemperature  adaptations, Pressure adaptation, Halophilic [

e » Halophilic adaptations, Radiation
UNIT-I11: Pathogenic adaptation to host environment

Adaptation to acidic environme ; ¢
P rronment, Adaptation to Microacrobic conditions Adaption to immune system
Adaptation to Metal stress e

UNIT-II1: Modulation of host pathways by pathogens for adaptation/survival

Modulation in glycolytic flux, Endoplasmic reticulum stress, Modulation in host Mitochondria. Apoptosis
Necrosis. Phagosome maturation, Autophagy regulation

UNIT-1V: Dormancy, Drug Tolerance and Resistance

Growth regulation by microbes, Survival and reactivation strategies of pathogens in stress through

heterogeneous population generation, Persisters, antimicrobial resistance

Reference/Text Books:

1. Protein adapatation in Extremophiles: January 2008, Publisher: Nova Biomedical, ISBN: 1604560193
2. Extremophiles and Their Applications in Medical Processes: ISBN 978-3-319-12808-5

(U]

Tuberculosis and the Tubercle Bacillus, Second Edition, ISBN: 9781555819552

4. Reviews and research articles related to topics will be suggested during course

) A,;g
Wg&g \Q(A»
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MICB- 806E WATER AND WASTE WATER TREA . | é’“ 6&&2

L iloey: Water Ecology and Limnology; Water Qe &

Unit I: Basic Water Chemistry: Water Microbiology; ooi‘{{\‘
Waste water 1rcatment/managcmcnt: V'G:

monitoring: History of

y ) _
s Wadde W Treatment-Conventional Physic,
Unit II: Potable water sources; Water Treatment Operations; Waste Water

Chemical Methods. Biological Methods of Treatment of Waste water,

. s ustainability, Environmental
Unit TII: Non-potable applications of treated waste waler, Environmental sustainability

Public Health.

Unit TV: Regulation of discharges to water: Clean Water Act (CWA), Comprehensive Environmental

Response. Compensation and Liability Act (CERCLA), the emergency planning and community right to

know act. Pollution Prevention act 1990, an approach to problem solving: a six step method; Case study.

Reference/Text Book:
1. Environmental Engineering Principles and Practice by Richard O Mines, Jr, Wiley Blackwell

2. Environmental Pollution Control Microbiology by Ross E McKinney, Marcel Dekker, Inc

3. Handbook of Water and waste water treatment plant operations, 3rd Edition by Frank R. Spellman, CRC

Press, Taylor and Francis Group.

4. Sustainable Water Engineering Theory and Practice by Chandrappa and Das, Wiley.
5. Water Resources An integrated approach by Joseph Holden, Routledge, Taylor and Francis Group.

6. Drinking Water Quality Problems and Solitions, 2nd Ed, N F Gray, Cambridge.

7. Waste Water Treatment Technologies: A general review; ECONOMIC AND SOCIAL COMMISSION
FOR WESTERN ASIA. United Nations, New York, 2003, url:

4 ® \w?,b/w@
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I 9 MICB-901C: TOOLS AND TECHNIQUES IN MICROBIOLOGY

énit 1.

Selective isolation of microbes: selection of medium and growth condition. Characterization of isolates:
conventional and insilico techniques, DNA isolation, PCR amplification of 16SrDNA, Agarose gel analysis,
AFIGE. PFGE. ARB for bacterial strain identification. Community analysis: Direct and indirect method,

Shannon Diversity Index, Equitibility Index. RAPD, RFLP, TDDG, DGGE for community Analysis.
Unit 11:

Bacterial Draft Genome Sequence Analysis for strain identification; MAUVE Analysis, BRIG Analysis, Dot

plot. Rapid Annotations using Subsystem Technology, Bacterial Transcriptome Analysis; Extracellular
Enzymes: intracellular enzymes.

Unit 111:

TA cloning. Artificial chromosome vectors (YACs; BACs); Metagenomics, Primer design, DNA
polymerases: Types of PCR - multiplex, nested, reverse transcriptase, real time PCR, touchdown PCR, hot
start PCR. colony PCR. cloning of PCR products; Unit IV:

Case study of strain identification using a combination of taxonomic and insilico analysis of bacterial strains
of genus Bacillus.

Reference/ Text Book:
1. S.B. Primrose, R.M. Twyman and R.W.Old; Principles of Gene Manipulation. 6th Edition, S.B.University
Press, 2001.

. J. Sambrook and D.W. Russel; Molecular Cloning: A Laboratory Manual, Vols 1-3, CSHL, 2001.

. Brown TA, Genomes, 3rd ed. Garland Science 2006

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma K, Gerdes S, Glass EM,
Kubal M, Meyer F, Olsen GJ, Olson R, Osterman AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T,

Parrello B, Pusch GD, Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008. The RAST

server: rapid annotations using subsystems technology. BMC Genomics 9:75.
5. www.arb-home.de

NS I 3 ]

6. Rang J et al Comparative analysis of genomics and proteomicsinBacillus thuringiensis. PLoS ONE. 2015
10(3):e0119065
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MICB-902C: PRACTICALS

; : “lora.
A) Understanding the cultivable microbes from dental Flo

Experiment 1:- Standardization of technique for sampling the dcnlol flora. I

Experiment 2:- Growing the dental micro-flora in the selected media & det‘c‘lml‘nd 10 | |

(a) pre-incubation time & (b) requisite dilution to get the CFU count and diversity C_St.'m.atb o
Fxperiment 3:- Isolation. purification. Characterization of dental micro-flora, & antibiotic sensitivity test
Experiment 4:- In-vitro set up for testing antibiotic therapy in case of dentine tissue or teeth.

Experiment S:- Visualization of the teeth surface using Scanning Electron Microscope.

B) To find out the relative proportion of Lactic Acid Bacteria from natural sources.

Experiment 6:- Isolation of acid producing bacterial from various natural sources like grass, intestine of fish
and prawn. curd. fermented fish. bee hiWe. etc

Experiment 7:-C haracterization of isolates.

Experiment 8:- Testing for biofilm formation by the isolate.

Experiment 9:- Production of Lactic acid from whey in packed bed reactor.

References:

2) 'V Helen Shiphrah, SayantiSahu, AshokeRanjan Thakur and § RayChaudhuri. 2013 Screening of

Biotechnology, 9(2): 118-123.

3) Ghosh, S.. G. Roy and B. Mukherjee, 2009. Dentalmold: A novel formulation to treat common
dentaldisorders. AAPS Pharm. Sci. Tech., 10: 692-702.PMID: 19466555

4) Martin R, Soberén N, Vaneechoutte M, Camino F V, Sudrez JE. Characterization of indigenous vaginal
lactobacilli from healthy women as probiotic candidates. International microbiology: Official Journal
of the Spanish Society for Microbiology, 2008; 1 1(4):261-6.
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MICB-903E: v OF I
® 03E: MICROBIOLOGY OF FERMENTED FOOD AND PRODUCTS

fnit I: Introduction-Origin ¢ istorv of . . .
: rigin and History of food fermentation; Fermented foods “from art to science™ Basics

© fermentation  processes: \ ol . ’
of 1 d processes: Health benefits and other significances of fermented food and beverages;

/ Fermented foods in the twenty-first century.

f

Unit 11: Basics of Fermentation Technology-Types of fermentation- (sub-merged/solid state. Batch
/continuous fermentation): Basic Structure of fermentors and types; Basic process and requirements for
fermentation and factor affecting fermentation process; Upstream and Downstream processing of microbial
products and quality control of products; Basic strain improvement process; Recent developments in
fermentation technology.

Unit I11: Traditional Fermented Food and Beverages- Tradition of fermented food and beverages of Asia
and North East India: Food habits and types of their fermented food; Fermented baked product; F ermented
vegetable foods- Sauerkraut, Kimchi, Pickle, bamboo shoots; Fermented soyabean products- (Temph, Tofu,
Soya sauce); fermented beans; Fermented dairy products-Cheese, Dahi and Yogurt, Butter; Other fermented
food products- 1dli, Vada, Dosa, Bhatura, Dhokla; Fermented fish, meat and sausages; Fermented beverages-
Sake. Rice beers, Ale, Wines.

Unit IV: Industrial Application of Fermentation Products- Production of Industrial alcohol- Ethanol and
Butanol; Organic acids- Citric acid, Lactic acid, Glutamic acid; Amino acids- (Lysine, Phenylalanine,
Tryptophan); Biopolymers- (Dextran, Xanthan); Antibiotics- (cephalosporin’s, Tetracycline’s, Polyenes):
Enzymes- (Alpha-amylase, Lipase, Pectinases, Proteases); Vitamins- (Vitamin B12 and Riboflavin); Single

cell protein; Alcoholic beverages- (Toddy, Beer, Wine, Champagne, Rum, Brandy, Whisky).

Reference/Text Book:
1. Food Microbiology by William Frazier, Dannise Westhoff, McGraw-Hill. Inc.

2. Microbial Physiology and Metabolism by Caldwell D.R. 1995Brown Publishers.
3. Microbial Physiology by Moat A.G. and Foster J. W. 1999.. Wiley.
4. Advances in Microbial Physiology. Volumes. Edited by By A.H. Rose. Academic Press, New York.

5. Principles of Fermentation Technology, 3rd Edition by Stanbury & Whitaker & Hall, Butterworth-
Heinemann, Elsevier science.

6. The Art of Fermentation by SandorEllix Katz, Chelsea Green Publishing (201;2):/«-7'

7. Mastering Fermentation by Kate Williams, Oxford publishing. 5 /,/-\,"f\( s
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MICB-903E: WASTE WATER TREATMENT 8

Unit I: History of Waste water treatment/management: Early civilization, Middle Age, Age of Enlightenme g
the industrial revolution, the progressive era, the great depression and World War I, post war era, Pregey, da\y‘
regulation of discharges to water: Clean Water Act (CWA), Comprehensive Environmental RCSp()nSQ
Compensation and Liability Act (CERCLA), the emergency planning and community right to know ac

Pollution Prevention act 1990, an approach to problem solving: a six step method.

Unit I1: Water and Waste water characteristics: Essential Biology Concepts, Ecology, Limnology; Wate

supply and treatment; Physical, Chemical (inorganic, organic) and biological characteristics of waste wate
and Collection.

Unit 11: Waste Water Treatment-Conventional Physico Chemical Methods, Biological Methods of Treatment

of Waste water; Non-potable applications of treated waste water, design of water treatment systems; Design

of waste water treatment systems, Environmental sustainability,
Reference/Text Book:
1.
2.

Environmental Public Health

Environmental Engineering Principles and Practice by Richard O Mines, Jr, Wiley Blackwell
Environmental Pollution Control Microbiology by Ross E McKinney, Marcel Dekker, Inc

Handbook of Water and waste water treatment plant operations, 3 Edition by Frank R. Spellman,

CRC Press, Taylor and Francis Group.

Sustainable Water Engineering Theory and Practice by Chandrappa and Das, Wiley.
Water Resources An integrated approach by Joseph Holden, Routledge, Taylor aad Francis Group.
Drinking Water Quality Problems and Solitions, 2™ Ed, N F Gray, Cambridge.

N o v

Waste Water Treatment Technologies: A general review; ECONOMIC AND SOCIAL COMMISSION FOR
WESTERN ASIA.United Nations, New York, 2003, url:



& MICB-904E: BASICS OF STATISTICS

D™

ypes of statistical data: primary and sccondary data, Classification, Tabulation and Diagrammatic
] epresentation of data, FFrequency Distribution, Cumulative Distribution and their graphical representation,
Histogram, Frequency Polygon. Frequency Curve and Ogive. Measures of central tendency: Arithmetic
geometric and harmonic mean, median and mode. Measures of dispersion: Mean Deviation, Variance,
moments, skewness and kurtosis and their measures based on quantiles and moments.
Correlation Coefficient and its Propertics, Spearman’s Rank Correlation Coefficient. Correlation and
Regression Analysis, Fitting of Lincar equation by the principle of Least Squares. Partial and multiple
correlation. Random Experiments and Random Events, Classical and Axiomatic definitions of Probability
(discrete sample space only). Conditional Probability, Independence of Events and Bayes Theorem.
Random Variable and its Probability Distribution, Cumulative Distribution Function, Probability Mass
Function and Probability Density Function, Mathematical Expectation, Variance and Moments, Simple
Theorems including theorems on expectation and variance of a sum of random variables and expectation of
product of Random Variables . Moment generating functions; characteristic functions; probability inequalities
(Tchebyshef. Markov, Jenson).
Introduction of some distributions: Bernoulli, Binomial, Poisson, Geometric, Uniform, Normal, Exponential
distributions. Population, sample, Statistic, standard error, estimation, confidence interval and confidence
level. confidence interval estimate of proportion and mean. Hypothesis and its types, errors, critical region.
level of significance, power and p-values. Test statistics: Student’s t-test, Chi-square, F and Z-Statistics and
their applications in testing of hypothesis. Exact and Large sample tests. Analysis of Variance. Nonparametric

test - sign, median, run, Mann-Whitney test. Chi square test of goodness of fit, Chi square analysis of
contingency table.

Reference/Text Books:

[1] Mukhopadhyay, P: Mathematical Statistics. Books and Allied (P) Ltd.

[2] Mukhopadhyay, P: Applied Statistics. Books and Allied (P) Ltd.

[3] Goon, A. M. ,. Gupta, M. K and Dasgupta, B.: Fundamentals of Statistics; Vol. I II

[4] Rohatgi, V.K. and Ehsanes Saleh, A. K. Md. : An introduction to Probability and Statistics

[5] Gupta, S.C, and Kapoor, V.K. : Fundamentals of Mathematical Statistics [6] Gupta, S.C, and Kapoor,
V K. : Fundamentals of Applied Statistics
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MICB-905C: PROJECT WORK + MOOC \ &

Unit -1 Preparation of Project Action Plan |

\
Revie f liter . e . . . . _ o
W ol literature. ldentification of the problem. Logical development of a working hypothesis, wq, )

done in the ongoing semester with statistical analysis (if any). 5 spiral bound copies have to be submitteq a
atleast 15 days before the date of examination.
Unit — 2 MOOC
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MICB—IOOIE: INTELLFE

. mit I: Intellectual Property Creation, p
pifferent IPR’s. Case Sludil‘s on \7\;1:]; ey
[troduction. Types of Trade M }
Off/()pp&silion/l,itigation Action
Subject Matter & Term, Registr

Transmission and Licensing, ponr .dlerQ Ownership, Fconomic/Moral Rights. Assi .

Remedies Ofl“ﬂ'i“gk‘mcn(‘i‘i\,:llixl(;:::;n::f::;& Broadcast Reproduction Righiﬁ?&r::?r;in:z?'%‘”pyriEht

. Strative: ' . | : o

AL ,
Lp RTY RIGHTS

o ction, and Man
R’s are Import
ark, Mode of Protect
S. Brand
ation Proce

agement: In(r .
ant f;tirn'(l.n!"Inluxluctngn. Definition & Function of
i(m‘ (R(\ How .m Protect/Enforce Them. Trademarks:
and Trade M, k ’Lglsnlatmn Prn(:le(lurc. Case Studies: Passing
ark Valuation. Copyright; Meaning & Importance.

Unit 11: Patents: Introduction: Definitio
Search — Need and procedure: Pate
Filing Procedure, Who can be
Patent Application: Publicatio
Anticipation: Secre

nt I)‘l"}\l‘lnp()::t;?ncc & Type of Patents: Patentable Inventions: Prior Art

' e ting/Filing - Procedure and Best Practices: Overview of Patent

*“‘l/\Dpl‘lcam‘?_ l“‘()rm of Application, Formalities to keep in mind while filing

v of ln\fc:t?(::?- I(L‘,‘(.z’lmma‘m:n of /\pplicati@s: Representation & Pre grant ()ppfrsitifm;

Specifications: ReSlO'rat' ¥ : Grant of Patent: Rights of Patentee; Amendment of Application _and
1on of Lapsed Patents; Post grant Opposition; Freedom to Operate Searches — Need

u x(l / l,/lttl] ”]g ] C ()r [I . 5 f j ' ‘ i ‘
. 4 D . O IVC"[]()nJ f()l (J()Vt. I Ul[)().)’e\‘ on, ‘ ©

Ufnt II-I: De‘51gns: Introduction; Definition & Importance; Registration Procedure: Overview; Prerequisites
of Reglstratlon; Application for Registration; Publication; Grant of Certificate; Copyright in Registered
Designs & Duration; Cancellation of Registration; Piracy of Registered Designs and Remedies.
Geographical Indication: Introduction; Definition & Importance; Registration of GI — Procedure. P
Varieties and Farmers® Rights: Introduction, Objective and Definition; Registration of Plant Varieties:
Application: Requirements for Registration; Requirements for Denomination given to Variety:
Registerable Varieties (S. 29); Tests to be conducted; Acceptance of Application; Publication of
Application; Opposition; Registration; Duration, Effect of Registration and Benefit Sharing; Farmers’
Rights; Compulsory License; Plant Varieties Protection Appellate Tribunal; Infringement, Offences and
Penalties. Semiconductor Integrated Circuits Layout Designs: Introduction, Importance and Definition:
Importance& Definition; Registration — Procedure; Absolute Grounds for Prohibition of Registration:
Objections to Acceptance; Publication of Application; Opposition; Registration.

lant

Non

Unit I'V: IP Litigation: Introduction; Civil vs. Criminal Remedies — Advantages & Strategy; Filing Procedure
in Various Civil Courts / High Courts; Defenses in case of Infringement Suit; Pointers Specific to Certain
type Civil IP Litigation (e.g. Trademarks, Copyright, Patents etc.); Criminal Litigation; Pointers Specific 10
Certain type criminal IP Litigation (e.g. Trademarks, Copyright etc.)Confidential Information / Trade Secret:
Introduction & Advantages; Type of CI / TS; Requirements for Consideration of Information as CI / TS:
Remedies against Breach of Confidence. IP Licensing: Introduction; Meaning & Importance; Licensing vs.
Assignment; Compulsory Licensing & Procedure; Strategies for successful transfer of technology. IP
Valuation: Introduction; Various Methods of IP Valuation; When to use which Method?IP Due Diliéence
And Audit: Introduction; Procedure. IP Strategy: IP Portfolio Development Strategy: IP Litigation Strategy;

IP Licensing, Tech Transfer, and Commercialization Strategy

Reference/Text Books:
1. Intellectual property counseling and litigation, Ed by Horwith& Worwitz

2. Intellectual property the law of copyrights, patents and trademarks, By Schechter, Roger E. & Thomas

John R. Lh./’\b, k?
W o) (
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MICB-1002E: R
, E: RECENT TRENDS [N ANTIMICROBIAL RE

Unit I: Antimicrobials
An outline of the historic

SEARCH

al developmen of antimicrobial

" antimicroh agents. Reasons for studyi e bi istry and
of antimicrobial compounds, U g asons for studying the biochemistry

molecular biology

Current trends in the discovery of antimicrobi ncovering the molceular hasis of antimicrobial action-
Susceptibility testing in liquid and s l‘-ll{] "n‘c-mblal.d.mgs' Antimicrobial assays in liquid and solid media,
interfere with the biosynthesis of {] 0\ . media. Antibiotics that inhibit peptidoglycan biosy nthesis. Drugs that
drugs. lonophorie amibimic; A( rrlL cell wall of my.cnhaclcria. I'ungal cell wall as a target for antimicrobial
sterols, Intibitone oy nuci‘;i | n’ 1‘.1:jnga‘l agents tl_ml mtu:fcrc with the function and biosynthesis of membrane
antimicrobial agents Auui‘ uf. ]L; b“’sy“.th.c sis. Inhibitors of protein biosynthesis. Nitroheterocyclic
ransport 2erons ““. ‘ 'q ¢ antifungal antlbm.llc- griscofulvin, antiviral agents, antiprotozoal agents. Drug

s cell walls and membranes. Multi drug resistance.

U_nit II: Microbial Pathogenecity and Epidemiology
Virulence factors: Mechanism of adhesion, colonization and invasion of host tissues b
nle'asur?ments of virulence. Mechanisms of bacterial resistance to host cellular and hum
Microbial toxins: Characteristics, purification, Mode of action and assay (in vivo, in vitro) 0
cholera. tetanus toxins and endotoxins of Gram negative bacteria.

y bacterial pathogens,
oraldefenses.

f di phtheria,

Reference/Text Book:
1. BurmnJ. H. (1957) Principles of Therapeutics, Blackwell Scientific Pub. O. Ltd. Oxford.
2. Iyengar M. A. (1974) Pharmacology of Powdered Crude Drugs, Manipal.

t

h
3. Kokate C. K., Purohit A. P., Gokhale A. B. (2000) Pharmacology, 4 Ed., NiraliPrakashan.
th

Pub. Co., Pennsylvania.

4. OsolArther (1975) Remington’s Pharmaceutical Sciences, 15 Ed., Mack
Drug Action, The Basis of

5. Goldstein A., Aronow L., and Kalman S. M. (1969) Principles of
Pharmacology, Harper international edition New York.
th

6. Satoskar R.S. & S. D. Bhandarkar (1991) Pharmacology and Pharmacotherapeutics, 12 Ed., Vol. 1&2,

Popular Prakashan, Mumbai.
7. Chatwal G. P. (2003) Biopharmasceutics and Pharmaco
8. Micheles P. S., Y. L. Khmelnitsley, J. S. Dordick and D.

Natural Approach to Drug Discovery, Trends in Biotechnol. 16, 197.
9. Altreuter D., and D S. Clark, (1999), Combinatorial Biocatalysis: Taking the Lead From Nature, Curr.

Opin. Biotechnol. 10, 130.
10. Virulence mechanisms of bacterial pathogens (Second edition) by Roth, Bolin, Brogden Minion and

kinetics, Himalaya Publishing House, Mumbai.
S. Clark, (1998), Combinatorial Biocatalysis, A

Michael

11. Medical Microbiology edited by Samuel Baron. Fourth edition. ( University of Texas Medical Branch of
Galvesion)

12. Medical Microbiology: an Introduction to infectious diseases. Sherris, John C, Ed, Elsevier Publication nd
II edition. .

13. Multidrug ~ resistance. ~ Annu Rev  Biochem. 2009 ; 78:  119-—146.

doi:10.1 146/annurev.biochem.78.082907.145923.
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PAPER -1003C: PROJECT WORK

Unit -1

Preparation of final disscrtation under  the Certificate,  Acknowledgement,

following heads:

Contents/Index.  Introduction.  Objectives,  Materials — and methods,  Results,  Discussion,

Conclusion/Summary and References. Appendices- Statistical tables etc.

The report (3) has to be submitted as hard bound copy (at Ieast one).
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Choice Based Credit System (CBCS)

M.Sc. MICROBIOLOGY CURRICULUM
2018-19

DEPARTMENT OF MICROBIOLOGY
TRIPURA UNIVERSITY (A Central University)
SURYAMANINAGAR, AGARTALA - 799 022
TRIPURA, INDIA




M.Se MICOB

y COURSE (CBCS

) CURRICULUM (2018-2019)

| SEMEST P'R'lc(,msrz ~ | CREDITS | Lecture/
“COUR _ COURSETITLE TYPE Practical by
| per week
SE s e i
S%); “Basic Microbiology and Microbial  CORE R
701C hysiology : Y CORE 4 4L |
”'"\7(0"{%@‘;“‘é'k&.lglﬂbviuollbg_\' and Biochemistry CORE | B
702C . —— ‘ORFE 4 41 “
“i{%{éﬁf'“Bio'ph_\’s'ics and Instrumentation | CORE ]
703C T 4 8P
"MICB-  Practical CORE i ]
704C T a4 | 41
Compulsory Foundation (Soft Skills) | - (_r;~~lm¢;#~f2%~*— oa—
Semester wise credits and hours of lectures |
~ SEMESTERII | il
MICB-  Molecular Biology and Microbial | CORE 4
801C Genetics | AL
MICB-  Applied Microbiology CORE 4
802C
MICB- = Genetic Engineering CORE 4 4L
803C
MICB- Practicals CORE 4 8P
804C
MICB- Microbial Adaptation/ Microbial | ELECTIVE 4 4L
80SE/  Technology for Water and Waste
MICB- Water
806E
Semester wise credits and hours of lectures 20
SEMESTER III
MICB-  Tools and Techniques in Microbiology | CORE 4 4L
901C
MICB- | Practicals CORE 4 8P
902C '
MICB- | Microbiology of Fermented Food and | ELECTIVE 4 i
' 903E | Products
" MICB- | Basics of Statistics ELECTIVE 4 T
' 904E
!;(I)ISCCB- ' Project Work+MOOC CORE 3+1=4 7P+1L |
Semester wise credits and hours of lectures 20
" SEMESTER IV ]
MICB- [ntellectual property Rights ELECTIVE 4 4.
1001E
MICB- NPTEL Courses ELECTIVE 2 oL
1002E I
MICB- Project Presentation CORE 4 8P
1003C S \ ]
MICB- Recent trends in Antimicrobial Research | ELECTIVE 2 2L
1004E T A o N
In addition a 2 credit elective course offered by other departments/University approved
online courses may be taken by the students

5
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land total]»f clcdm and hours of lecture hours \ — OGY
ANd tota L
‘ BIAL PHYSIO
MICB~701C: BASIC MICROBIOLOGY AND MICRO
UNIT1. BA(‘TERIOL()GY
Introduelion 1o

Bacterig and B
agella, Fimiyg
Bacteri
growtly, Carboy

Capsules. Fl

acteri
Endosporm

ell wall,
. : embrane, C

al structure; Cell envelope, Qytopla}smlcm“:: Inclusion granules,
e, Intr u,d‘lul:\r structures, Nuclear material, R;]b([);()qmr,ements for bacterial
¢ Q\ ace « \ el el t e
al shime and big film; Tundamental of Bacterial growth,
and nitrogen sources,

. ! edia.

Atmospheric conditions, pH, Growth m
UNIT-]]: VlROLOGY i nomenclature and classification,
Brief outlipes on discovery of viruses, morphology of Vlmses,d its composition, Viral genomes,
ultrastruetype capsid and jtg arrangements, types of envelops ar(li f prion diseases, Antiviral agents

roids, Virusoids Cynophages and mycoviruses, prions and Spread of p
and interferopg burst size, lytic and
. 10n, burs s

Structura) Organization Multiplication cycle ecllpse phase, phage proiuCthcatlon of bacteriophages
lysogenic cycle, bactenophage typing, application in bacterial genetics, App
in health — bacteriophage therapy.
Plant Virology: Importance, origin history,
Viruses plant Virus

1 of viral
cultural, transgenic

UNIT-II1: PHY

COLOGY AND
Distribution an

MYCOLOGY
d classifica

tion of algae, thallug Organization in algae, feéproduction in algae; Brief
account of Chlorophyta, Bacillariophyta, Phaeophyta Rhodophyta; Algal ecology Algal toxins, Algal
food and alga] biotechnology History and development of mycology, Genera] habitat, morphology ang
reproduction of fungi, Classification of fungi (Oomycetes, Z.ygomy.ee‘.tes, Ascomycetes, Ba51d10mycetes
and Deuteromycetes) and Slime molds, structure and cel] dj erentiation,
Homothallism and Heterothalhsm, Hetrokaryoels, Sex ho
in fung;j, fungal succession on decom
vesicular arbuscyl

gi, physiological SPecialization
rrhiza- ectom
M), Lichens- i

ycorriza, endomycorrhiza and
ioli

icheng and deuterop licheng.
UNIT-1V: BASICS OF MICROBI

AL PHYSIOLOGY
A o : tritional groy S; Media Typeg d maj i
obial nutrition- Nutrient Teéquirements & ny group ‘ an Maintenance, Media
I;g;crcultivatwn of bacteria, fungj ang algae; Cyltyy, techniqueg; Anaerobig
Synchronous, Continuous, Batch culturing methods; Microbig)
aneration time, growth phases; Methods of gro
endospore-

ng Mmethods;
rowth. Deﬁnition o
Wwth Measurement; Enumer,
f spores,
Reference/Text Book:

- Microbiology by Lansing M Pregcoy 1y

onald A Klein, John p Harley,
2. Principles of Microbiology by Ronald

M. Atlas (1995
3. Microbiology: Pri ciples and Explora

McGraw Hil
), Amy Mc Cull
) tions by Jacque

en
lyn Black
3



General Microbiology by Roger Y Stanier, John L. Ingraham, Mark I. Wheelis

Microbiology by Michael J Pelczar

Fundamental Principles of Bacteriology A 1 Salle

Foundations in Microbiology by Kathleen park Talaro, McGraw H ill. science
ora, Berdell R Funke, Christine L Case, Dorling

Microbiology: An Introduction by Gerard J Tort

N AN A

Kindersley (india) Pvt Ltd
9. Microbiology by Stuart Walker, W B Saunders

10. An Introduction to Microbiology by P Tauro, K K Kapoor, KS Yadav



- : ISTRY
MICB -702C: CELL BIOLOGY AND BIOCHEM

UNIT-1: CELL BIOLOGY-1

Transpo
. L , mbrane Tra
Ultra structures and function of Cell wall, Plasma membranc, MIC ,
o M . . . . 5 1 as
proteins: Mitochondria (PH and electrochemical gradient), Chloropla

UNIT-11: CELL BIOLOGY -1l Nuclear Transport ~fmport
ER. Golgi complex, Lysosome, Endosome, Ribosome, Centriole, Nucleus,

and Export of protein, C hromatin structure

Cytoskeleton — Microfilaments. Microtubules

Cell cycle and its regulation, Mitotic and meiotic cell division,

UNIT-111: BIOCHEMISTRY-I

' iration- Glycolysis
Carbohydrate- Classification and properties of carbohydrates, AerOb:;w;esp(l)xidation-reduction
(EMPpathway), TC A-cycle with energy production, pentose-phosphate pa Y
potential and electromotive force. . i Sulfur, CO2 as
Photophosphorylation; Bacterial photosynthesis;Anaerobi‘c resp1ra'f10n i Utll;lzmogl :]n(()izl’)ropionic acid.
electron acceptors,Entner-Doudoroff pathway, Fermentation - lactic acid, ethan

UNIT-IV: BIOCHEMISTRY-II

Amino acids- Structural features, classification )

Propertiesand structures of proteins including solubility and denaturf:ltIOfl-' . ) .
Lipid —Classification,propertiesand characterization of lipids, Bacterial lipids, Major steroids and steroid

derivatives of microbial origin. Enzymes- General properties, Nomenclature and classification, Enzyme

Kinetics - Michaelis-Menten equation, Enzyme Inhibition, Ribozyme and Abzyme, Applications of
microbial enzymes.

Reference/Text Book:

1. Voet and J.G.Voet, Biochemistry, 3rd edition, John Wiley, New York, 2004.

2. A.L. Lehninger, Principles of Biochemistry, 4th edition, W.H Freeman and Company, 2004
3. L. Stryer, Biochemistry, 5th edition, W.H. Freeman and Company, 2002.

4. Benjamin Lewin, Gene IX, 9th Edition, Jones and Barlett Publishers, 2007.

5. Watson et al., Molecular Biology of the gene 5th Edition, Pearson Prentice Hall. USA, 2003
6. Lodish et al., Molecular cell Biology, 4th Edition, W.H. Freeman & Company, 2000.

7. Smith & Wood, Cell Biology, 2nd Edition, Chapman & Hall, London, 1996,

8. B. M. Turner, Chromatin & Gene regulation, 1st Edition, Wiley-Blackwell, 2002.

9. B Alberts, A Johnson, J Lewis. Molecular Biology of Cell. Garland Science, 2014.



MICB -703C: BIOPHYSICS AND INSTRUMENTATION

UNIT -1: BASIC LABORATORY INSTRUMENTS

Buffers: Henderson and Hesselbach equation, pka and pkb. Preparation of Buffers, measurement of pH,
types of Electrodes. Viscosity: specific, intrinsic and reduced viscosities, viscometers, determination of
molecular size and shape through viscosity. Osmosis: osmosis in relation to molecular size and
molecular weight. osmometer, partial, specific volume and diffusion co-efficient, Dialysis, membrane
filtration and its application. Principle and working: of pll meter, Laminar-air flow. Autoclave, hot air
oven, BOD. Centrifugation: Types of centrifuge machines, analytical centrifuges, differential centrifuge,
and Ultracentrifuge.

UNIT - 1II: CHROMATOGRAPHIC AND ELECTROPHORETIC TECHNIQUES

Basic principles and applications: of gel filtration chromatography, ion exchange and affinity
chromatography. gas liquid chromatography (GLC), high pressure/ performance liquid chromatography
(HPLC). Basic principles of Electrophoresis and electro-focussing, theory and application of SDS-
PAGE. and isoelectric focusing

UNIT -111: SPECTROSCOPY, RADIOGRAPHY AND TRACER TECHNIQUES

Spectroscopic techniques: theory and applications of UV, Visible, IR, NMR, Fluorescence, Atomic
Absorption. Hydrodynamic methods, Atomic absorption spectroscopy.

Principles and applications of tracer techniques in biology: Radioactive isotopes and half life of isotopes,
Effect of radiation on biological system; Autoradiography, Cerenkov radiation, Liquid scintillation
Spectrometry, Dosimetry, laboratory procedures and safety aspects.

UNIT -IV: MICROSCOPY AND STAINING OF MICROORGANISMS

Microscopy: General Principles and components of simple, microscope, compound microscope, bright-
field and dark-field microscope, Phase- contrast microscope, fluorescence microscope, Transmission
Electron Microscope (TEM), Scanning Electron Microscope (SEM) and Atomic Force Microscope
(AFM), Cytophotometry and flowcytometry. Fixation and staining: Simple staining, negative staining,
gram staining, acid fast staining, structural stains (Endospore, capsule and flagella).

Reference/Text Book:
1. Instrumental Methods of Analysis. 6th Edition by H.H. Willard, L.L. Merritt Jr. and others.
1986. CBS Publishers and Distributors.
2. Spectroscopy. Volume 1.Edited by B.B. Straughan and S. Walker. Chapman and Hall Ltd.
Gel Electrophoresis of Proteins- A Practical Approach by Hanes.
4. Chromatography: Concepts and Contrasts- 1988 by James Miller. John Wiley and Sons. Inc.,
New York.
Introduction to High Performance Liquid Chromatography by R. J. Hamilton and P. A. Sewell.
Spectroscopy by B.P. Straughan and S. Walker.
7. Practical aspects of Gas Chromatography and Mass Spectrometry 1984 by Gordon M. Message,
John Wiley and Sons, New York.
8. Gel Chromatography by TiborKremmery. Wiley Publications.
9. Isotopes and radiations in Biology by C.C. Thornburn, Butterworth and Co. Ltd., London.
10. The use of radioactive isotopes in the life sciences by J .M.Chapman and G.Ayrey, George Allen
and Unwin Ltd., London.
11. A.L. Lehninger, Principles of Biochemistry, 4th edition, W.H Freeman and Company, 2004.
12. Alberts, A Johnson, J Lewis. Molecular Biology of Cell. Garland Science, 2014.
13. Online Biophysics. V Bloomfield.pdf. NCBI Website.
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MICB-704C: PRACTICAL

1. Sterilization, disinfection, safety in microbiological laboratory.
2. Preparation of media for growth of various microorganisms.

3. Identification and culturing of various microorganisms.

4,

Staining and enumeration of microorganisms.

; i t of
5. Growth curve, measure of bacterial population by turbidometry and studying the effec

temperature, pH, carbon and nitrogen.

6. Assay of antibiotics production and demonstration of antibiotic resistance.

7. Isolation and screening of industrially important microorganisms.

8. Determination of thermal death point and thermal death time of microorganisms.
9.

Studies on pH titration curves of amino acids/ acetic acid and determination of pKa values and

Handerson-Hasselbach equation.
10. Study of UV absorption spectra of Haemoglobin.

11. Estimation of protein by Lowry’s method.

Reference/Text Book:

1. Microbiology A Laboratory Manual. 2008, 7t Edition by Cappuccino and Sherman; Pearson
Education, ISBN 81-317-1437-3.



MICB-801C: MOLECULAR BIOLOGY AND MICROBIAL GENETICS

UNIT-1: INTRODUCTION TO MOLECULAR BIOLOGY

DNA structure, forms of DNA and DNA supercoiling; The law of DNA constancy and c-value paradox;
properties of DNA-denaturation, renaturation, melting curve and hyper chromicity; DNA replication in
prokaryotes: origin of replication. replication fork, leading and lagging strand, semi conservative

replication. rolling circle replication, enzymes involved in prokaryotic replication and DNA proof
reading.

UNIT-II: PROKARYOTIC TRANSCRIPTION AND TRANSLATION

Transcription: Prokaryotic RNA polymerase and sigma factors, Promoters, Mechanism of transcription
in Prokaryotes: Initiation, Elongation, Termination, Translation: Genetic Code, Ribosome Structure,
tRNAs. Aminoacyl tRNA synthetase, Initiation, Elongation, Termination; Translational Control.

Regulation of Gene Expression: Prokarytes: Operon Concept, Positive and Negative Regulation,
Attenuation. Catabolite Repression, Riboswitches.

UNIT-III: MUTAGENESIS

Gene as unit of mutation, molecular basis of spontaneous and induced mutations and their role in
evolution; Mutagens, Types of mutations, transposon mutagenesis, site directed mutagenesis, Ames test;

Environmental mutagenesis and toxicity testing; Induction of mutation in Neurosporacrassaand yeast,
cytoplasmic inheritance and biochemical mutants.

UNIT-IV: BACTERIAL RECOMBINATION

Bacterial Gene Transfer: gradual development of the concept, Genetic recombination- Bacteriophages:
synapsis of homologous duplexes, breakages and re-union; role of Rec A in recombination; Legitimate
and illegitimate recombination gene conversion; Bacterial transformation, Host cell restriction.
Transduction, complementation, Conjugation & Transfection.

Reference/Text Books:

1. Benjamin Lewin, Gene IX, 9th Edition, Jones and Barlett Publishers, 2007.

2. I.D. Watson, N.H. Hopkins, J.W Roberts, J. A. Seitz & A.M. Weiner; Molecular Biology of the Gene,
6th Edition, Benjamin Cummings Publishing Company Inc, 2007.

3. Alberts et al; Molecular Biology of the Cell, 4th edition, Garland, 2002.

4. Molecular Genetics An Introductive Narrative by G S Stent and R Calender, San Francisco, Calif. :
W.H. Freeman, 1978.



MICB-802(: APPLIED MICROBIOLOGY
UNIT-1: SOIL AND AGRIC1

History of soi] micro
Mycorrhizae.

'LTURFE, MICROBIOLOGY ion;
. biology. Stages of Soil Formation, Role of Soil microbes in soil format'on’
. 14;010111)"C01‘rhi7ac. Endomycorrhizac, Horizontal vs Vertical Fxpansion in Agriculture
((’I:een Revolution). Soil Analysis, Chemical fertilizer, Biofertilizer, Pestcides- classification, Mode of
acu(?h_ ,Dra"\‘backs of chemical pesticides. Biopesticides classification, Delta —F:ndotoxin of B.ac.l”us
thuringiensis. Mode of action. Limitation of Bt crops, Neonicotinoids-new generation of hiopesticides.
Mode of action of neonicotinoids, Sustainable agriculture,

UNIT-11; MEDICAL MICROBIOLOGY

Classification of medically important microbes; Structure and function of immune system including

Immune response: Immune Cells and Organs, Structure, Functions and Properties of Inmune Cells -T
cell. B cell. NK cell, Macrophage, Neutrophil, Eosinophil, Basophil, Dendritic cell, Structure and
Functions of Immune Organs — Bone Marrow, Thymus, Lymph Node, Spleen, GALT. Autoimmunit}’»
H}].aersensiti\‘ity and Immunodeficiency, Different types of antigen-antibody reactions and their
utilization in diagnosis in different diseases, Introduction to medical mycology; Superficial
&subcutaneous mycosis; Systemic & opportunistic mycosis;

UNIT-III: FOOD MICROBIOLOGY

Microorganisms important in Food Microbiology; Molds; Yeast and Yeast like fungi, Industrial
Importance: Characteristics, Genera and Groups of bacteria important for food bacteriology; Factors
effecting growth of microorganisms; Contamination and spoilage; Food Born Illness.

UNIT-IV: INDUSTRIAL MICROBIOLOGY

Industrial Microbiology- Preview; Industrial Enzymes — Perspectives, Problem and Application;
Improvement of Industrial Strains; Induced and site directed mutagenesis, Genetic variants; Protein
Engineering: Principle and practice with reference to industrial enzymes; Secondary metabolites:
submerged, solid state fermentation, chemostat/Continuous culture; Microbiology of food and

Pharmaceuticals; Microbial production of industrial solvents; Maintenance of microbial strains: Culture
Bank; Bioremediation

Reference/Text Books:
1. Microbial Diversity by OladeleOgunseitan, Blackwell Publishing, 2005
2. Brock Biology of Microorganisms 11th Ed. by Madigan &Martinko, Prentice Hall, 2006,
3. Microbial Ecology 4th Ed. by Atlas &Bartha, Benjamin/Cummings, 1998.
4. Molecular Microbial Ecology by Osborn & Smith, no assigned readings, but useful background

material.

5. Successful Scientific Writing: A Step by Step Guide for the Biological and Medical Sciences by
Matthews & Matthews.

6. Atlas RM &Bartha R (1997) Microbial Ecology — Fundamentals and Applications

7. Kirchman DL (2008) Microbial Ecology of the Oceans

8. Barton LL & Northrup DE (2011) Microbial Ecology Wiley-Liss,

9. Begon M, Townsend CR & Harper JL (2006) Ecology — From Individuals to Ecosystems, 4th

ed. (Blackwell) ‘ _
10. Brock Biology of Microorganisms 11th Ed, by Madigan &Martinko, Prentice Hall, 2006.
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MICB-803C: Genetic Engineering

UNIT-1
Introduction to recombinant DNA technology: Basic techniques; Prokaryotes and microbial

cukaryotes as hosts for molecular cloning: Restriction and other enzymes; Characteristics of vectors

(plasmid. bacteriophage. cosmid and shuttle vectors)

UNIT-I1
Genomic and ¢cDNA libraries: Recombinant selection and screening; Expression of cloned DNA

molecules: CRISPR system.

UNIT-111
Methods of nucleic acid and protein separation and DNA & protein sequencing; RFLP; PCR and gene

amplification; Site-directed mutagenesis; Antisense RNA approach; mRNA differential display.

UNIT-1V
Metabolic strategies for hyperproduction of metabolites; Protein engineering; Industrial application

of gene manipulation (production of novel proteins, vaccines, small molecules and destruction of

xenobiotic compounds); the new genomics-global view of biology; Ethical issues and biosafety

regulations.

Text Books
RW Old and SB Primrose, Principles of Gene Manipulation-An Introduction to Genetic Engineering,

Blackwell Scientific Publications, USA, Fifth Edition, 1980, ISBN: 0520041518.

Benjamin Lewin, Genes V, Oxford University Press, USA Fifth Edition, 1992, ISBN: 0198542879.
J Sambrook, E F Fritsch and T Maniatis, Molecular Cloning-A Laboratory Manual (I-III Volumes),
ColdSpring Harbor Lab. Press, USA, ISBN: 0879693096



MICB-804C: PRACTICALI

IT-1 Im 'y
UNI1 l'l‘llll'l()l()gy and Biochemist
* I

L
To separate serum/ plasn
asma ¢ oY ~
> Sepaat 1 and leucocytes from the b
ation of serum protei o oot e
N o perform " ein by vertical gel electrophoresis.
\ o mmunodiffusion by Ouchterlony method
. o demonstrate si radial i o
) ) ‘ e single radial immunodiffusion (SRID) technique
. o perform Dot ELISA |
6 D
i etermination of M
olecu
> i o B e lar weight of protein by Column chromatography
sorbance spectra for Protein and DNA
UNIT-1I Molecular Biology
alysis.

quantiﬁcation, purity an

Genomic DNA isolation,
ing the isolated DNA

erase chain reaction us

as template.

PCR product.

8.

9. Polym
gel puriﬁcation of

el electrophoresis and

10. Agarose g
11. igation of PCR product into plasmid vector.
12. Transformation and Jemonstration of a—complementation of ﬁ-galactosidase through blue white
colonies
13. plasmid jsolation and gel retardation assay:
Reference/ Text Book:
Maniatis T. (1989)- In: Molecular Cloning: A Laboratory Manual (2nd ed)
An Introduction to Genelic

kJ, Fritsch EF,
e Manipulation:

1. Sambroo
CSH Press, USA
2. RW. old & S- B. Primrose (1990) principles of Gen
En ineering- Clackwell Science Ltd
3. Progtem purificat tion: principles i nd Practice by Robert K Scopes- Springer Advanced Texts 10
1993.

Chemistry:



MICB-805E: MICROBIAL ADAPTATION BIOLOGY

UNIT-1: Adaptation to Extreme Environment

Adaptations to pH. Temperature adaptations, Pressure adaptation, Halophilic adaptations, Radiation
adaptation.

UNIT-I1: Pathogenic adaptation to host environment

Adaptation to acidic environment, Adaptation to Microaerobic conditions, Adaption to immune system
stress. Adaptation to Metal stress

UNIT-III: Modulation of host pathways by pathogens for adaptation/survival

Modulation in glycolytic flux, Endoplasmic reticulum stress, Modulation in host Mitochondria,

Apoptosis, Necrosis, Phagosome maturation, Autophagy regulation

UNIT-IV: Dormancy, Drug Tolerance and Resistance

Growth regulation by microbes, Survival and reactivation strategies of pathogens in stress through

heterogeneous population generation, Persisters, antimicrobial resistance

Reference/Text Books:
1. Protein adapatation in Extremophiles: January 2008, Publisher: Nova Biomedical, ISBN: 1604560193
2. Extremophiles and Their Applications in Medical Processes: ISBN 978-3-319-12808-5
u.Hccwaoc_o&mm:a?oHzcono_owmom::mumooosam&moPHmwzn o,\w_mmmw_omww
A.

Reviews and research articles related to topics will be suggested during course



MICB- 806E WATER AND WASTE WATER TREATMENT
Unit I: Basic Water Chemistry: Water Microbiology; Water Ecology and I .imnology; Water Quality

monitoring: History of Waste water treatment/management;

Unit I1: Potable water sources; Water Treatment Operations; Waste Water Treatment-Conventional

Physico Chemical Methods, Biological Methods of Treatment of Waste water,

Unit I11: Non-potable applications of treated waste water, Environmental sustainability, Environmental

Public Health.

Unit IV: Regulation of discharges to water: Clean Water Act (CWA), Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA), the emergency planning and community right

to know act, Pollution Prevention act 1990, an approach to problem solving: a six step method; Case

study.

Reference/Text Book:
1. Environmental Engineering Principles and Practice by Richard O Mines, Jr, Wiley Blackwell

2. Environmental Pollution Control Microbiology by Ross E McKinney, Marcel Dekker, Inc

3. Handbook of Water and waste water treatment plant operations, 3rd Edition by Frank R. Spellman,
CRC Press, Taylor and Francis Group.

4. Sustainable Water Engineering Theory and Practice by Chandrappa and Das, Wiley.
5. Water Resources An integrated approach by Joseph Holden, Routledge, Taylor and Francis Group.
6. Drinking Water Quality Problems and Solitions, 2nd Ed, N F Gray, Cambridge.

7. Waste Water Treatment Technologies: A general review; ECONOMIC AND SOCIAL
COMMISSION FOR WESTERN ASIA. United Nations, New York, 2003, url:

13



Q ' IOLOGY
MICB-901C: TOOLS AND TECHNIQUES IN MICROB

Unit 1:

' : izati isolates:
ion of medi ition. Characterization of iso
Selective isolation of microbes: selection of medium and growth CO.ndltl(')n o TeSDNA. Aearose s
conventional and insilico techniques, DNA isolation, PCR amplification ‘ ,

i . . i is: Direct and
analysis. AFIGE. PFGE. ARB for bacterial strain identification. Community analysis
indirect method. Shannon Diversit

y Index. Equitibility Index. RAPD, RFLP, TDDG, DGGE for
community Analysis.
Unit 11:

Bacterial Draft Genome Se

ation; MAUVE Analysis, BRIG Analysis,
Dot plot. Rapid Annotations using Subsystem Technol

ogy, Bacterial Transcriptome Analysis;
Extracellular Enzymes: intracellular enzymes.
Unit III:

TA cloning, Artificial chromosome vectors (YACs; BACs); Metagenomics, Primer design; DNA
polymerases; Types of PCR - multiplex, nested, reverse transcriptase, real time PCR, touchdown PCR,
hot start PCR, colony PCR, cloning of PCR products;

Unit IV:

quence Analysis for strain identific

Case study of strain identification using a combination of taxonomic and insilico analysis of bacterial
strains of genus Bacillus,

Reference/ Text Book:

1. S.B. Primrose, R.M. Twy
S.B.University Press, 2001.

2. J. Sambrook and D.W. Russel; Molecular Cloning: A Labor
3. Brown TA, Genomes, 3rd ed.

atory Manual, Vols 1-3, CSHL, 2001.
Garland Science 2006
DeJongh M, Disz T, Edwards RA, Formsma K, Gerdes S, Glass EM_,

» Olson R, Osterman AL, Overbeek RA, McNeil LK, Paarmann D, Paczian
T, Parrello B, Pusch GD Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008 The

using subsystems technology. BMC Genomics 9:75.

man and R.W.Old; Principles of Gene Manipulation. 6th Edition,

RAST server: rapid annotations

5. www.arb-home.de

6. Rang J et al Comparative analysis of genomics and proteomicsinBacillus thuringiensis. PLoS ONE.
2015. 10(3):e0119065
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MICB-902C: PRACTICALS

UNIT-1 . .
Understanding the cultivable microbes from dental Flora.

Experiment 1:- dization of .
p 1:- Standardization of technique for sampling the dental flora.

Experiment 2:- Growi ‘
p it 2: Growing the dental micro-flora in the selected media &

determination of (a) pre-incubation time & (b) requisite dilution to get the CFU
count and diversity estimate.

Expe‘.r}n}em 3:- Isolation. purification, Characterization of dental micro-flora, & antibiotic
sensitivity test.

Experiment 4:- In-vitro set up for testing antibiotic therapy in case of dentine tissue or teeth.

Experiment 5:- Visualization of the teeth surface using Scanning Electron Microscope.

UNIT-II To find out the relative proportion of Lactic Acid Bacteria from natural
sources.

Experiment 6:- Isolation of acid producing bacterial from various natural sources like grass.
intestine of fish and prawn, curd, fermented fish, bee hibe, etc

Experiment 7:-Characterization of isolates.

Experiment 8:- Testing for biofilm formation by the isolate.

Experiment 9:- Production of Lactic acid from whey in packed bed reactor.

UNIT-III Bioinformatics

Gene sequence downloading from gene database

Nucleotide BLAST

Comparison of gene sequences using alignment tool

Amino acid sequence of protein downloading from database

Protein BLAST

Comparison of Amino acid sequence of proteins using alignment tool

Computation of instability index of proteins
Prediction of globularity in the proteins

Computation of aliphatic index of proteins
Prediction of phosphorylation sites in the proteins
Computation of hydrophobicity of proteins

References:

Mishra, M., S. Ghosh, L.E. Alex, I. Mukherjee, T.P. Sinha, A.R. Thakur and S Ray Chaudhuri,

2012. Developing a system for antibacterial treatment of dental caries using culture based
approach. OnLine J. Biol. Sci., 12: 44-53.



2) V Helen Shiphrah, SayantiSahu, AshokeRanjan Thakur and S RayChaudhuri. 2013 Screening
of bacteria for lactic acid production from whey water. American Journal of Biochemistry and
Biotechnology, 9 (2): 118-123.

3) Ghosh, S., G. Roy and B. Mukherjee, 2009. Dentalmold: A novel formulation to treat common
dentaldisorders. AAPS Pharm. Sci. Tech., 10: 692-702.PMID: 19466555

4) Martin R, Soberon N, Vaneechoutte M, Camino FV, Suérez JE. Characterization of indigenous

vaginal lactobacilli from healthy women as probiotic candidates. International microbiology:

Official journal of the Spanish Society for Microbiology. 2008;11(4):261-6.



MICB-903E: MICROBIOLOGY OF FERMENTED FOOD AND PRODUCTS

. N . . . . . X . iaee?:
Unit I: Introduction-Origin and History of food fermentation; Fermented foods “from art to science
Basics of fermentation processes: Health benefits and other significances of fermented food and
peverages: Fermented foods in the twenty-first century.

Unit 11: Basics of Fermentation Technology-Types of fermentation- (sub-merged/solid state, Batch

. - : v @ e el 2 .auirements for
Jcontinuous fermentation): Basic Structure of fermentors and types; Basic process and requiremen

i : . e . tres essing of
fermentation and factor affecting fermentation process: Upstream and Downstream processing

. : . . . . e .eqq- Recent
microbial products and quality control of products; Basic strain improvement  process;

developments in fermentation technology.
ented food and beverages of

mented baked product;

Unit 111: Traditional Fermented Food and Beverages- Tradition of ferm
Asia and North East India; Food habits and types of their fermented food; Fer

. . R T ; ducts-
Fermented vegetable foods- Sauerkraut, Kimchi, Pickle, bamboo shoots; Fermented soyabean pro

(Temph. Tofu., Soya sauce): fermented beans; Fermented dairy products-Cheese, Dahi and Yogurt,
Butter: Other fermented food products- Idli, Vada, Dosa, Bhatura, Dhokla; Fermented fish, meat and
sausages: Fermented beverages- Sake, Rice beers, Ale, Wines.

Unit IV: Industrial Application of Fermentation Products- Production of Industrial alcohol- Ethanol
and Butanol; Organic acids- Citric acid, Lactic acid, Glutamic acid; Amino acids- (Lysine,
Phenylalanine,

Tryptophan); Biopolymers- (Dextran, Xanthan); Antibiotics- (cephalosporin’s, Tetracycline’s,
Polyenes); Enzymes- (Alpha-amylase, Lipase, Pectinases, Proteases);Vitamins- (Vitamin B12 and
Riboflavin): Single cell protein; Alcoholic beverages- (Toddy, Beer, Wine, Champagne, Rum, Brandy.

Whisky).

Reference/Text Book:
1. Food Microbiology by William Frazier, Dannise Westhoff, McGraw-Hill. Inc.

2. Microbial Physiology and Metabolism by Caldwell D.R. 1995Brown Publishers.
3. Microbial Physiology by Moat A.G. and Foster J. W. 1999. Wiley.

4. Advances in Microbial Physiology. Volumes. Edited by By A.H. Rose. Academic Press, New
York.

5. Principles of Fermentation Technology, 3rd Edition by Stanbury &  Whitaker &  Hall,
Butterworth-Heinemann, Elsevier science.

6. The Art of Fermentation by Sandor Ellix Katz, Chelsea Green Publishing (2012).

7. Mastering Fermentation by Kate Williams, Oxford publishing.



MICB-904E: BASICS OF STATISTICS

Types of statistical data: primary and sc“copdary data. Classification, Tabulation and D'iagramm?tic
representation of data. Frequency Distribution, Cumulative Distribution and their graphical
representation. Histogram. Frequency Polygon, Frequency Curve and Ogive. Measures of central
tendency: Arithmetic geometric and harmonic mean, median and mode. Measures of dispersion: Mean
De\’iati(;n. Variance. moments, skewness and kurtosis and their measures based on quantiles and
moments.

Correlation Coeflicient and its Propertics, Spearman’s Rank Correlation Coefficient. Correlation and
Regression Analysis. Fitting of Lincar equation by the principle of Lcast Squares. Partial and multiple
correlation. Random Experiments and Random Events, Classical and Axiomatic definitions of
Probability (discrete sample space only), Conditional Probability, Independence of Events and Bayes
Theorem.

Random Variable and its Probability Distribution, Cumulative Distribution Function, Probability Mass
Function and Probability Density Function, Mathematical Expectation, Variance and Moments, Simple
Theorems including theorems on expectation and variance of a sum of random variables and expectation
of product of Random Variables . Moment generating functions; characteristic functions; probability
inequalities (Tchebyshef, Markov, Jenson).

Introduction of some distributions: Bernoulli, Binomial, Poisson, Geometric, Uniform, Normal,
Exponential distributions. Population, sample, Statistic, standard error, estimation, confidence interval
and confidence level, confidence interval estimate of proportion and mean. Hypothesis and its types,
errors, critical region, level of significance, power and p-values. Test statistics: Student’s t-test, Chi-
square, F and Z-Statistics and their applications in testing of hypothesis. Exact and Large sample tests.
Analysis of Variance. Nonparametric test - sign, median, run, Mann-Whitney test. Chi square test of
goodness of fit, Chi square analysis of contingency table.

Reference/Text Books:

[1] Mukhopadhyay, P: Mathematical Statistics. Books and Allied (P) Ltd.

[2] Mukhopadhyay, P: Applied Statistics. Books and Allied (P) Ltd.

[3] Goon, A. M. ,. Gupta, M. K and Dasgupta, B.: Fundamentals of Statistics; Vol. I, II

[4] Rohatgi, VK. and Ehsanes Saleh, A. K. Md. : An introduction to Probability and Statistics

(5] Gupta, S.C, and Kapoor, V.K. : Fundamentals of Mathematical Statistics [6] Gupta, S.C, and
Kapoor, V.K. : Fundamentals of Applied Statistics



MICB-905C: PROJECT WORK + MOOC

Unit -1 Preparation of Project Action Plan

Review of literatur o .
ure, Identification of the problem, Logical development of a working hypothesis,

ave to be

one i ‘ ; 't
work done in the ongoing semester with statistical analysis (if any). 5 spiral bound copies h

submitted atleast 15 days before the date of examination.

Unit -2 MOOC

Courses selected by the

Department and approved by the authority will be opted. The final

Course Coordinator.

assessment will be based on the online assessment conducted by the Online




MICB-1001E: INTELLECTUAL PROPERTY RIGHTS
Definition & Function
rotect/Einforce Them.

Unit I: Intellectual Property Creation, Protection, and Management: Introduction,
of Different IPR’s. Case Studics on Why IPR’s are Important, and How to P ‘
Trademarks: Introduction. Types of Trade Mark, Mode of Protection, Registration Proccd'urc. QHSG
Studies: Passing Oft/Opposition/litigation Actions. Brand and Trade Mark Valuation. (,.(?pyrlght;
Meaning & Importance. Subject Matter & Term, Registration Procedure; Ownership, l'lC()nomlc/Moral
Rights. Assignment. Transmission and @icensing: Performer Rights, Broadcast Reproduction Rights,
Infringement of Copyright. Remedies of Infringement, Civil, Administrative;

Unit I1: Patents: Introduction: Definition, Importance & Type of Patents; Patentable Inventions; Prior
Art Search — Need and procedure: Patent Drafiing/Iiling — Procedure and Best Practices: Overview of
Patent Filing Procedure. Who can be an Applicant? Form of Application, Formalities to keep in mind
while filing Patent Application: Publication and Examination of Applications; Representation & Pre
grant Opposition: Anticipation: Secrecy of Invention; Grant of Patent; Rights of Patentee; Amendment
of Application and Specifications: Restoration of Lapsed Patents; Post grant Opposition; Freedom to
Operate Searches — Need and Procedure; Compulsory Licensing, Use of Inventions for Govt. Purposes

& Revocation: Infringement of Patent & Remedies

Unit III: Designs: Introduction; Definition & Importance; Registration Procedure; Overview:
Prerequisites of Registration; Application for Registration; Publication; Grant of Certificate; Copyright
in Registered Designs & Duration; Cancellation of Registration; Piracy of Registered Designs and
Remedies. Geographical Indication: Introduction; Definition & Importance; Registration of GI —
Procedure. Plant Varieties and Farmers’ Rights: Introduction, Objective and Definition; Registration of
Plant Varieties: Application; Requirements for Registration; Requirements for Denomination given to
Variety; Non Registerable Varieties (S. 29); Tests to be conducted; Acceptance of Application;
Publication of Application; Opposition; Registration; Duration, Effect of Registration and Benefit
Sharing; Farmers® Rights; Compulsory License; Plant Varieties Protection Appellate Tribunal;
Infringement, Offences and Penalties. Semiconductor Integrated Circuits Layout Designs: Introduction,
Importance and Definition; Importance & Definition; Registration — Procedure; Absolute Grounds for
Prohibition of Registration; Objections to Acceptance; Publication of Application; Opposition:
Registration.

Unit IV: IP Litigation: Introduction; Civil vs. Criminal Remedies — Advantages & Strategy; Filing
Procedure in Various Civil Courts / High Courts; Defenses in case of Infringement Suit; Pointers
Specific to Certain type Civil IP Litigation (e.g. Trademarks, Copyright, Patents etc.); Criminal
Litigation; Pointers Specific to Certain type criminal IP Litigation (e.g. Trademarks, Copyright
etc.)Confidential Information / Trade Secret: Introduction & Advantages; Type of CI / TS:
Requirements for Consideration of Information as CI/ TS; Remedies against Breach of Conﬁdenye. IP
Licensing: Introduction; Meaning & Importance; Licensing vs. Assignment; Compulsory Liccnsmg &
Procedure; Strategies for successful transfer of technology. IP Valuation: Introduction; Various
Methods of IP Valuation; When to use which Method? IP Due Diligence And Audit: Introduction;
Procedure. IP Strategy: IP Portfolio Development Strategy; IP Litigation Strategy; IP Licensing, Tech

Transfer, and Commercialization Strategy.

Reference/Text Books: it B e
1. Intellectual property counseling and litigation, kd by Horwith& Worwitz
2. Intellectual property the law of copyrights, patents and trademarks, By Schechter, Roger E. & Thomas,

John R.

20



MICB-1002FE: RECENT TRENDS IN ANTIMICROBIAL RESEARCH
Unit I: Antimicrobials

An outline of the.historical development of antimicrobial agents. Reasons for studying the biochemist

anq molecular biology of antimicrobial compounds. Uncovering the molecular basis of éntimicm:)i;yl
actlo‘n. Current Fl‘ends in the discovery of antimicrobial drugs. Antimicrobial assays i‘n liquid and solid
mpcha, su§cept1bility testing in liquid and solid media. Antibiotics that inhibit peptidogl&can
biosynthesis. Drugs that interfere with the biosynthesis of the cell wall of mycobacteria. Fungal cell wall
as a t.arget for antimicrobial drugs. lonophoric antibiotics. Antifungal agents that interfere with the
functl_on and biosynthesis of membrane sterols. Inhibitors of nucleic acid biosynthesis. Inhibitors of
protein  biosynthesis. Nitroheterocyclic antimicrobial agents. A unique antifungal antibiotic-

griseofulvin, antiviral agents, antiprotozoal agents. Drug transport across cell walls and membranes
Multi drug resistance.

Unit I1: Microbial Pathogenecity and Epidemiology

Virulence factors: Mechanism of adhesion, colonization and invasion of host tissues by bacterial
pathogens. measurements of virulence. Mechanisms of bacterial resistance to host cellular and humoral

defenses. Microbial toxins: Characteristics, purification, Mode of action and assay (in vivo, in vitro) of
diphtheria, cholera, tetanus toxins and endotoxins of Gram negative bacteria.

Reference/Text Book:
1.
2

Burn J. H. (1957) Principles of Therapeutics, Blackwell Scientific Pub. O. Ltd. Oxford.
Iyengar M. A. (1974) Pharmacology of Powdered Crude Drugs, Manipal.
th
Kokate C. K., Purohit A. P., Gokhale A. B. (2000) Pharmacology, 4 Ed., NiraliPrakashan.
th
4. OsolArther (1975) Remington’s Pharmaceutical Sciences, 15 Ed., Mack Pub. Co., Pennsylvania.
5

Goldstein A., Aronow L., and Kalman S. M. (1969) Principles of Drug Action, The Basis of
Pharmacology, Harper international edition New York.

-
J.

th

6. Satoskar R. S. & S. D. Bhandarkar (1991) Pharmacology and Pharmacotherapeutics, 12 Ed.. Vol.
1 & 2, Popular Prakashan, Mumbai.

7 Chatwal G. P. (2003) Biopharmasceutics an

d Pharmacokinetics, Himalaya Publishing House.
Mumbai.

8. Micheles P. S., Y. L. Khmelnitsley, J. S. Dordick and D. S. Clark, (1998), Combinatorial
Biocatalysis, A Natural Approach to Drug Discovery, Trends in Biotechnol. 16, 197.
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10. Virulence mechanisms of bacterial pathogens (Second edition) by Roth, Bolin, Brogden Minion and
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Publication, II edition.
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PAPER -1003C: PROJECT WORK

Unit -1

Preparation of final dissertation under the following heads: Certificate. Acknowledgement.
Contents/Index.  Introduction,  Objectives. Materials and methods, Results. Discussion,
Conclusion/Summary and References. Appendices- Statistical tables etc.

The report (5) has to be submitted as hard bound copy (at least one).
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M.Sc¢ MIC

OBlOLO(,Y SQ,U,RSE CBC

SEMESTERT RRICUL
COURSE CODE . SE TITLE : .
ODE | COURSE TITLE COURSETYPE [ CREDITS | [ecture/
‘ Tutorial/
Practical hrs per
M7 -C 1 Basic Microbiology ; e B week
| Microscopy By and | CORE 1 31
MI-7  -C Microbial Physiology — and | CORE 4 31
| mctabolism g
(M7 ¢ | Microbial Immunology CORI: 4 I
M7 -C | Practicals, ) COR: 4 1P
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- | Skills)
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CSEMESTERD
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S | recombination
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M-8 -C | Practicals R e I T -
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methods
MI-806-E Microbial Bioreactors for Waste | ELECTIVE 4 LT
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MI-808-E Innovative Concept ELECTIVE 2 2L
Development
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SEMESTER 111
M9 -C Tools and techniques of CORE 4 3LIT
molecular biology and
bioinformatics
MI-9 -C Practicals CORE 4 8
MI-9 -E Fermentation Technology and | ELECTIVE 4 3L/IIT
Fermented Foods
MI-9  -E Microbial adaptation ELECTIVE 2
MI-9 -E Bacterial secretion system and ELECTIVE 2 3LIT
bacterial quorum sensing _
MI-9 -C Project work CORE 4 3T .
MI-9 -C MOOC ELACTIVE 1 Online
Semester wise credits and hours of lectures 21 24
RIV .
;ﬁfg STI!ZE Recent trends in antimicrobial ELECTIVE 4 3LAT
research
MI-10 -C Project work CORE 8 8
Semester wise credits and hours of lectures 12 12
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BASIC MICROBIOLOGY AND MICROSCOPY

PAPER CODE:
Credit: 4

UNIT-1: BACTERIOLOGY

Bacterial cell structure and appendages: Morphological features and arrangement of bacterial cells:; overview
of eubacterial cell structure: Gram-positive and Gram-negative bacteria; Extracellular appendages: flagella-
arrangement. basic structure and locomotive function: pili- different types, their distribution among bacteria
& related functions: fimbriac- occurrence, function and features distinguishing pili and fimbriae:
glycocalyx- composition and role in bacteria; and capsule- microcapsule and slime.

Bacterial cell wall & cell membrane: Detailed structure of gram negative and gram positive bacterial cell
wall. outer membrane lipopolysaccharide (1.PS), protoplasts, sphacroplasts. [.-forms, cell wall synthesis and
its inhibitors including different antibiotics: periplasm; molccular and chemical structure of cell membrane:
cvtoskeleton including tubulin and actin structural filaments and their role in bacteria.

Bacterial cell division and reproduction: Binary fission and other forms of reproduction in bacteria:
assembly. maintenance and disassembly of Z ring; endospore structure and stages involved in endospore
development in Bacillus subtilis and Metabacterium polyspora

UNIT-11: MYCOLOGY
Classification of fungi (Oomycetes, Zygomycetes, Ascomycetes,Basidiomycetes and Deuteromycetes) and

Slime molds. morphology. structure, cell differentiation, and reproduction of fungi.

Hetrokaryosis. Sex hormones in fungi, physiological specialization in fungi, Mycorrhiza- ectomycorriza,
endomycorrhiza and vesicular arbuscularmycorrhiza (VAM).

economic importance, Secondary metabolites from fungi: Terpenes, Nonribosomal peptides. hydrophobins.
peptaibols. indole, alkaloids, detailed emphasis on polyketides.

UNIT- III PHYCOLOGY
Phycocology: General account of Diversity, distribution, nutrition, mode of reproduction, Life cycle

patterns, recent status of algae (evolutionary perspective), ecological significance, phycotoxins, economic
importance including role in human affairs (algal pigments, biofuels, hydrogen production, important
bioactive molecules, role of algae in sustainable environment) Distribution and classification of algae.
thallus organization in algae, reproduction in algae; Brief account of Chlorophyta, Bacillariophyta.
Phaeophyta, Rhodophyta; Algal ecology, Algal toxins,Algal food and algal biotechnology.

UNIT -IV: MICROSCOPY AND STAINING OF MICROORGANISMS

Microscopy: General Principles and components of simple, microscope, compound microscope, bright-field
and dark-field microscope, Phase- contrast microscope, fluorescence microscope, Transmission Electron
Microscope (TEM), Scanning Electron Microscope (SEM) and Atomic Force Microscope (AFM).
Cytophotometry and flowcytometry

Fixation and staining: Simple staining, negative staining, gram staining,
(Endospore, capsule and flagella).

acid fast staining, structural stains

Reference/Text Book:
1. Microbiology by Lansing M Prescott, Donald A Klein, John P Harley, McGraw Hill

Principles of Microbiology by Ronald M. Atlas (1995), Amy Mc Cullen

Microbiology: Principles and Explorations by Jacquelyn Black

Microbiology by Michael J Pelczar

Fundamental Principles of Bacteriology A J Salle

Foundations in Microbiology by Kathleen park Talaro, McGraw Hill. science

Microbiology: An Introduction by Gerard J Tortora, Berdell R Funke, Christine L Case, Dorling

Kindersley (india) Pvt Ltd
Microbiology by Stuart Walker, W B Saunders
An Introduction to Microbiology by P Tauro, K KKapoor, KS Yadav

N R W
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MICROBIAL PHYSIOLOGY AND METABOLISM

PAPER CODE:
Credit: 4

UNIT-1: GROWTH AND TRANSPORT IN CELL

Introduction to microbial growth and cell division: Measurement of growth, growth physiology. cell
division. growth vields. growth kinetics. steady state growth and continuous growth.

Solute Transport: Introduction: Primary and Secondary transport: Kinetics: Membrane transport protein-

Porins and aquaporins. mechanosensitive channels: ABC transporter: Group translocation PEP-PTS system:
catabolite repression: inducer exclusion and inducer expulsion.

UNIT-I1 METABOLIC PATHWAYS AND REGULATION IN CELL

Central Metabolic Pathways and Regulation: Glycolysis and its regulation: Gluconeogenesis: Pentose-
Phosphate Pathway: Entner-Doudoroft Pathway: Citric Acid Cycle; alternate TCA: Glyoxylate Pathway and
its regulation. Examples of pathway engineering of carbon metabolic pathways to develop industrial useful
strains: Cometabolism of pentoses and hexoses: Succinic and citric acid production.

Nitrogen metabolism: Inorganic Nitrogen assimilation- nitrate and ammonia assimilation: Regulation of
olutamate synthetase: General reaction of amino acid and Stickland reaction; Glutathione — Distribution in

Bacteria: Biosynthesis and role in redox regulation: Outline of amino acid biosynthesis: protein utilization:
detail account on biochemistry of glutamate producing strains.

UNIT 11I: ENZYME AND ENZYME KINATICS

Enzymes: Introduction, activation energy, enzyme kinetics, significance of Km. catalytic efficiency.
turnover number. Methods of plotting enzyme kinetics data: Lineweaver — Burk plot. saturation kinetics.
Enzyme inhibition, models and type of inhibition.

Metabolism of lipids: Biosynthesis and degradation of lipids and its regulation in E. coli: Lipid accumulation
in yeast.

UNIT IV: METABOLISM OF NUCLEOTIDES

Metabolism of nucleotides: Purine and pyrimidine biosynthesis; deoxyribonucleotide synthesis: regulation
of purine and pyrimidine biosynthesis; inhibitors of nucleotide biosynthesis.

Physiological Adaptation and Intracellular signalling: Introduction to two component system: response to
physiological stress: aerobic-anaerobic shifts- Arc and Fnr system; osmotic homeostasis: response [0
nutritional stress: phosphate supply- Pho regulon; and stringent response.

Reference/Text Book:

1. Biochemistry by Geoffrey L. Zubay. 4th Edition. Brown Co, USA. 1999.

2. Microbial Physiology by A.G. Moat, J. W. Foster and M. P. Spector. 3rd Edition. John Wiley & Sons.
2002

3. Lehninger Principles of Biochemistry by D. L. Nelson and M. M. Cox. 6th Edition. W. H. Freeman. 2012
4. The Physiology and Biochemistry of Prokaryotes by D. White, J. Drummond, C. Fuqua. 4th Edition.
Oxford University Press. 2011.

5. Microbial Biochemistry by G. N. Cohen. 2nd Edition. Springer. 2014.

6. Lippincott's Illustrated Reviews: Biochemistry edited by D. R. Ferrier. 6th Edition. Lippincott Williams &
Wilkins. 2013

7. Biochemical Calculations: by Irwin H. Segel. 2nd Edition. Wiley. 2004.

8. Understanding Enzymes by T. Palmer, E.Horwood. 3rd Edition. Wiley. 1991.




MICROBIAL IMMUNOLOGY

PAPER CODE:
Credit: 4

UNIT_L:INTRODUCTION
Coneept of Tnnate and Adaptive immunity. Tmmune dysfunction

| | ‘ and its consequences. Immune cells and
Organs: Immune Cells and Organs, Structure, Functions and Properties of Immune Cells -T cell. B cell. NK

cell. Macrophage. Nculro‘phll. Fosinophil. Basophil. Dendritic cell. Structure and Functions of Immune
Organs — Bone Marrow. Thymus, T ymph Node. Spleen, GAT T

UNIT 2: ANTIGENS

Antigens. Antigenicity  versus Immunogenicity. Haptens, Characteristics of an antigen
Molecular size and Heterogeneity. T-dependent and T-independent antigens. Adjuvants
Antibodies and Humoral Immune Response: Basic structure of antibody- CDRs, Framework region. Hinge
Primary and secondary immunc response. Antibody mediated effector function. l'ypes and p—rf-perficﬂﬁwf'

antibodies. Monoclonal - antibodies — preparation and applications. Antigen-antibody  interaction
Precipitation. Agglutination. Immunoelectrophoresis. Immunofluoresence. ELISA.

- Foreignness.

UNIT 3: MAJOR HISTOCOMPATIBILITY COMPLEX AND CELL MEDIATED IMMUNITY

Organization and inheritance of MHC locus in humans. Structure and functions of MHC [ & 1 molecules:
Cellular expression of MHC molecules: Antigen processing and presentation (Cytosolic and Endocytic
pathways): Killing mechanisms by CTL. NK cells and ADCC. Complement System: Components of the

complement system  Activation pathways (Classical. Alternative and Lectin pathways) Biological
consequences of complement activation.

Unit 4. MEDICAL MICROBIOLOGY

Classification of medically important microbes. Autoimmunity, Hypersensitivity and Immunodeficiency.
Different types of antigen-antibody reactions and their utilization in diagnosis in different diseases.

Reference Books:

1. Campbell. N.A. and Reece, J. B. (2008) Biology 8th edition. Pearson Benjamin
Cummings, San Francisco.

9

Raven, P.H et al. (2006) Biology 7th edition Tata McGraw Hill Publications. New Delhi

W

. Griffiths, A.J.F et al. (2008) Introduction to Genetic Analysis, 9th edition, W.H. Freeman & Co. \Y.

4. Albert, B et al. (2008) Molecular Biology of the Cell, 8" edition. Garland Science. NY.

2
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APER CODE: MI-704C
//——_—_—

Gection —A BASIC MICROBIOLOGY

[ Laboratory safety rules in microbiological laboratory.

5. Preparation of culture media for growth of microorganisms (Bacteria and Fungi).

3. Media, Sterilisation using the autoclave »

4. Sterilisation of equipment and materials

5. Pouring a plate and Storage of media

6. Inoculation and other aseptic procedures (Using a wire loop, Using a pipette. Flaming the neck of
bottles and test tubes)

7 Working with bacteria and yeast and obtaining mixed culture from soil (Streak plate. Pour plate and
Spread plate)

8. Isolation techniques and obtaining pure culture (bacteria and Fungi).

0. Microbial staining (bacteria and fungi).

10. Growth curve, measure of bacterial population by turbidometry

11. studying the effect of temperature and pH,

12. Determination of thermal death point and thermal death point of microorganisms.

Section-B_Microbial METABOLISM

1. Studies on pH titration curves of amino acids/ acetic acid and determination of pKa values and
Handerson-Hasselbach equation.

2. Study of UV absorption spectra of Haemoglobin.

3. Estimation of protein by Lowry’s method.

Section-C Micobial Immunology

0N L B

Identification of human blood groups

To separate serum/ plasm from the blood sample

To perform Total Leukocyte Count (TLC) of the given blood sample

To perform Differential Leukocyte Count (DLC) of the given blood sample
To perform Immunoprecipitation

To perform immunodiffusion by Ouchterlony method

To demonstrate single radial immunodiffusion (SRID) technique

To perform Dot ELISA




MMMMMBMJLBE(‘,()MBINA'I‘I()N

pAPER CODE:

UNIT-L INTRO‘DUC'I‘I‘ON 10 MOLECULAR BIOLOGY

DNA s!ruclu‘w. forms of I)N.A and DNA supercoiling: The law of DNA constancy and c-value paradox:
properties of 1:)7‘.1/\-d\t‘lmllln'at!m\, renaturation, melting curve and hyper (;‘/hrr)mic-it‘v' [NA replication in
w]‘(wlfal')"‘_lCS: Oflgll"l 01‘ replication, replication fork, Ieﬂdihg and lagging strand Gcmi‘crjr;mcrvarive replication.
colling circle replication, enzymes involved in prokaryotic replication and DNA proof reading. Restriction
endo.nuclcasesf types, lmmcmlfﬁlurc. classification, application: DNA ligases - properties and functions.
ligation techniques: DNA- modifying enzymes - polymerases, DNase. RNase. polynucleotide kinases.
alkaline phosphatases and terminal nucleotidyltransferase. DNA isolation, DNA polymerases

UNIT 11: MUTAGENESIS

Gene as unit of mutation, molgcular basis of spontancous and induced mutations and their role in evolution:
Mutagens. Types _ of mutations, - transposon mutagenesis, site directed mutagenesis. Ames  [est.
En\"ll‘onme.‘“fiI m}llagenesm qnd toxicity testing; Induction of mutation in Neurosporacrassd and
cytoplasmic inheritance and biochemical mutants.

yeast.

UNIT-II1: GENETIC ASPECTS OF EXTRACHROMOSOMAL ELEMENTS AND VECTORS

extrachromosomal .elefnents (plasmids and bacteriophages), Plasmids as vectors for gene cloning and
plasmid DNA rephc.atlon; Transposons in prokaryotes and eukaryotes and their uses in genetic analyses:
Life cycle of bacteriophages and their uses in microbial genetics. Cloning vehicles: Plasmids ( pBR322,
pUC-8, pGEM3Z  and Ti plasmid), Bacteriophage (A phage and MI3 vectors), cosmids, phagemids.
expression vectors, shuttle vectors, excretion vectors and Animal viral vectors; Promoter in expression
vectors: Lac Z promoter, Lambda Pi/ P Promoter, T; Promoter, Sp6 Promoter; SV-40 promoter. Cam V33s

promoter and Ribosome binding sites.

UNIT-IV: BACTERIAL RECOMBINATION
Bacterial Gene Transfer: gradual development of the concept, Genetic recombination- Bacteriophages:

synapsis of homologous duplexes, breakages and re-union; role of Rec A in recombination; Legitimate and
iction, Transduction,

illegitimate recombination gene conversion; Bacterial transformation, Host cell restri
complementation, Conjugation & Transfection.

Reference/ Text Book:

1. Bushman, F. 2002. Lateral Gene Transfer, Cold Spring Harbor Laboratory Press.
2. Kaper, J. B. and Hacker, J. 1999. Pathogenicity Islands and Other Mobile Virulence Elements, ASM

Press, Washington , D.C.
Ptashne, M. 2002. Genes and Signals, Cold Spring Harbor Labora

4, Miller, JR. 1992, A Short Course in Bacterial Genetics: Lab M
Laboratory Press.

American Society for
6. BioWeb http:/bioweb.uwlax.c

biology).
7. DOE Joint Genomics Institute  (JGI): http://www.jgi.doe.gov/JGlﬁmicrobial/html/’index.html

(Microbial genome databases and a great resource for genome analysis including BLAST searches.)
8. ExPASy Molecular Biology Server: http://www.expasy.ch/. (A very useful site for molecular
biology, genomics, and proteomics included predicted peptide mass fingerprints.)

WL
BN

tory Press.
anual, Cold Spring Harbor

E.o-)

Microbiology (ASM) home page: http://www.asmusa.org.
du/index.htm. (A collection of data and tools for genetics and

W




,APER CODE: ENVIRON
Credit HONMENTAL i
Credit: 4 S MICROBIO LGy

CNIT.I DEVELOPMENT 1
icati ‘mi ab ecology
applications of microbes i o] &Y and ¢pe .
\ SOlv Ug(‘ncc of f “”(-R()l)l()]( ‘

' —AUDIOLOGY:

~ees-dene g env:
ture-depende g envir, O r
Cul p nt and culture.j ronmenty| pollu eld of environmental m;

ndependeny g - O Problems ental microhiology significant

epvironment: Understand; .
- jependent a nding microbial d; Pproaches f,
indepe] pproaches. Analysis b diversity iy h Orunderstandin
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analys k.l blot h.\.brldlzatmn of ¢o FAM vironment b
Metagenomic analysis of solid and aq MMmunity HNA
scdiments

UNITIL:MICROBIAL DIV

Occurrence. diversity, adaptatl;:(:2 SITY IN EXTRE
organic  solvent and radiation
Biotechnological applications.

D OF ENy
| LN\IR()NMI‘LN'I'A!

g microhial diversity in the
by Vy ux.l[‘u.rc-dcpcndenr and culture-
o ‘Ldp.ahlll(lCS using BIOLOG. ¢+

ntn situ hybridization of intact cells

I .
L aneasuring mef
and fluor

UNIT-111: BIOMA
Lignocellulolyti -SS WASTE MANAGEMENT OF PLANT®
ignocellulolytic microorganisms, enzymes and their bi LS ALSDULS:
b1obleach1n.g, (iii) textiles (iv) biofules v) ani Ir 1otechqologlcal applications in: (i) biopulping. (ii)
cewage (Primary, Secondary and Tert,i animal feed production. Liquid waste management: Treatm:nt of
pulp and paper), methods to detect liary treatments), Treatment of Industrial effluents (disiillerv textil
ct various pollutants (metals, sediments, toxin and organic maners; e

UNIT IV: SOLID WASTE MANAGEMENT:
Solid waste types, composting, landfi .

A , 1” .. . .
agiculture,plastic tegrading m%croorganisﬁ:z]::?erllt% mtc):.meratl(()jn methods, composting and sustainable
. SP . ool for bioremediation, challenges in waste management
t}ilc{redmct:;iztlon gf el_lVlronmfenta.l pollutal?ts: Petroleum hydrocarbons and pesticides, use of biosensors for

eir detection. 8 Microbes in oil and mineral recovery: Microbial enhanced oil recovery, Bioleaching of

copper, gold and uranium, electronic waste management.

Reference/Text Books:

. Microbial Ecology by R.M. Atlas and R. Bartha. 3rd edition. Benjamin Cummings Publishing Co, USA. 1993.

2. Environmental Microbiology by A.H. Varnam and M.G. Evans. Manson Publishing Ltd. 2000.

3. Manual of Environmental Microbiology edited by C.J. Hurst, R L. Crawford, J.L. Garland, D.A. Lipson. A. L. Mills

and L.D. Stetzenbach. 3rd edition, Blackwell Publishing. 2007.
Grant and P.E. Long. Kluwer Academic Publishers. 1981. 5.

4. Environmental Microbiology by W.D.
. iti ileyBlackwell. 2009.

Microbiology edited by R. Mitchel and J- :
6. Microbiology: An environmental Perspective by P. Edmonds. Macmillan, New York. 1978.
7. Environmental Microbiology by R. Maier, pepper and C. Gerba. 2{1d edition. Academic Press. 2009.
8. Environmental Microbiology: Principles And Applications by P.K. JJempa, Science Pubhst_nng Inc. 2004.
9. Lignocellulose Biotechnology: Future Prospects Il;y ,;,RCS K%hadda?)d l;‘\wsalrr:jghs plr:flgit r;tevrggxonal, 2007.

i i iati jati . Singh and O.F. . . 2004.
10. Applied Bioremediation and P hym”‘edf‘i}}‘;’;d -~ g components by K-E.L. Eriksson, RA. Bl

11. Microbial and Enzymatic Degradation 0
P. Ander. Springer. 1990.
12. Advances in Applied
Microbiology of Aquatic

Environmental

anchettee and

C. Kuhad and O.P. Ward. Springer. 2009- |3. Environmental

. Singh, R.
pringer, New York. 201 L.

N, Okafor. st edition,.S

Bioremediation by A
& Waste systems by




VIROLOGY
pAPER CODE: S
pAPER CODE:

Credit: 4

UNIT 1: INTRODUCTION 10 Vi
The Big Picture of all viruses using a con g .

virus infection. Koeh's Postulates for vn\::(:l: \\l;:lll:gy Virus ¢l
stranded DN.A (dsDNA). Gapped DNA gonon.ﬁw %ins
(@sRNA). Single stranded RNA (sSRNAY: (1) s
intermediate. Single stranded RNA (-) sense. /\mi)i\‘(cn

ROLOGY:

assification. The infectious cycle, Studying
CGienome and Genetics: Virus genome types. Double
le-stranded (ssDNA) genomes. Double stranded RNA
' RNA. Single stranded (1) sense RNA with DNA
se RNA genomes.

Unit 1L: Virus Structure:

Mma;}?[ugls;q:—l;ell](iw\?lis lo‘r‘vlral structural biology. Helical Symmetry. Icosahedal symmetry. Triangulation
aumbe - Quas ‘q‘ alence. Attachment and Entry. Initiation of infection. Affinity. Avidity. Cellular
receptor tor viruses. Getting into the Nucleus. Disassembly

i]A S N " B - ;‘.‘. . . [
RNA directed RNA synthesis, Reverse Iranscription & Integration, Translation: Identification of RNA

y QO YW Q1 ~OTre 1 . « i i
‘201_\ merase. How RN{\ §ynlhes|s_ouuns In viruses? Reverse transcriptase. Retrovirus genome organization.
Steps of DNA synthesis in Retroviruses.

Genomic replication of DNA viruses: Basic rul
DNA replication. Generic steps in Transcri
Promoter Structure. Steps in Regulation of
Transcriptional cascade. Export.

es of genome replication in DNA viruses. Viral origins of
ption. Host Polymerases. Initiation. Splicing. Alternate splicing.
transcription. Enhancers. Virus coded transcriptional regulators.

Virus Assembly: Metastable structures. Concentrating components for assembly. Getting things to the right

place. How do Virus make Sub-assemblies. Sequential and Concerted assembly. Packaging signals.
Packaging of segmented genome. Acquisition of an envelope. Budding strategies.

UNIT III: VIRUS HOST INTERACTIONS AND ANTI-VIRAL DRUGS:

Virus Infections basics: Fundamental questions of viral pathogenesis. Virion defenses to hostile
environment. Viral spread. Viremia. Determinants of tissue tropism. Virus shedding. Transmission of
infection. Host defense. Innate immune response.

Virus Virulence. Toxic viral proteins. Virus induced auto-immunity. Acute & Persistent Infections: General
pattern of infection. Defense against the acute infection. Influenza. Polio. Measles. Rotavirus. Persistent
Infections. Chronic vs. Latent Infection.

Vaccines & Anti-Viral drugs: Herd Immunity. Requirement of an effective vaccine. Inactivated vaccine.
Subunit vaccines. Live attenuated vaccines. Polio eradication. Anti-Viral drugs. Search for antiviral drugs..
Antiviral screening. Resistance to antiviral drugs.

UNIT IV: UNUSUAL INFECTIOUS AGENT AND INVESTIGATION OF A VIRUS OUTBREAK
Unusual Infectious Agent: Viroids. Origin of viroids. Satellites. Prions. Transmissible spongiform
encephalopathy (TSE) caused by prions. Prion hypothesis. Prion species barrier.

Investigation of a virus outbreak: Case study of health risk associated with a virus epidemic. The origin of
outbreak, the spread, the intervention strategies, public health response.

Suggested reading: ) . s

1. Principles of Virology: Molecular Biology, Pathogenesis and Control of Animal Viruses by S.J.
Flint, L.W. Enquist, V.R. Racaniello, and A.M. Skalka. 2nd edition. ASM Press. 2004.

2. Introduction to Modern Virology EPZ by N. Dimmock, A. Easton and K. Leppard. 3 thedition.
Blackwell Publishing. 2005. ) o .
3. Basic Virology by Edward K. Wanger, M. Hewiett, D. Bloom and D. Camerini. 3 rdedition.

Blackwell Publishing. 2007. . ) )
4, Pri:ciples of Molicular Virology by A.J. Cann, 3rdedition. Elsevier Academic Press. 2001.




PRACTICAL

P APER CODE:

[, Scparate serum from the blood sample. Separ resis.
(I C

o ‘ ation of serum protein by vertical gel electropho
7. Determination of Molecular weight of Progein by Column chromatography
1 Plasmid isolation ’

4. Bacterial Transformation,
5. Genomic DNA isolation, quantification, purity analysis
6. Study of UV absorbance spectra for Protein and DNA

7. Polymerase chain reaction using the isolated DNA as template
8. Agrose gel electrophoresis of PCR product A (
~ Gel purification of PCR product
10. Ligation of PCR product into plasmid vector
11. Preparation of competent cells by calcium chloride method
12. Transformation of ligated product into host by heat shock method
13. Preparation of competent cells by glycerol method
14, Transformafion of ligated product into host by Gene Pulsar (Electroporation)
15. Demonstration of a-complementation of p-galactosidase through blue white colonies

Reference/ Text Book:

1. Sambrook J, Fritsch EF, Maniatis T. (1989). In: Molecular Cloning: A Laboratory Manual (2nd ed).
CSH Press, USA.

2. R.W.Old & S. B. Primrose (1990) Principles of Gene Manipulation : An Introduction to Genetic
Engineering. Clackwell Science Ltd

. Protein Purification: Principles and Practice by Robert K Scopes. Springer Advanced Texts in
Chemistry. 1993.
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. CODE: \-ﬁL\\L_MD«ELQ(_JJ_!&US AL METHODS
pAPE= =

dit: 4
Cosditi?

1: CHROMATOGRAPHIC TECHNIQUKS
ography: Introduction. Principle of e i
1s: of gel filtration cIn*omntogmphy. h\
hromatography. ion exchange: princi

llNlT’
(h,-omal
.nw]icmlm
4 . ~
ilgration © . C BriNe;

chromatography: principle. advantage

aratl . ’ . . neinles and
paration/isolation of particular substance, Basic princip

atrix for of - s arati " gel
Natrix for of gel filtration chromatography. operation ot &

> e Q . . s T ications.,
ple. types, parameters for choosing right matrix. applicatio

. » of affini i y i aration
it s ne oas liquid chro s of affinity chromatography. types. choice of matrix. fnpcrlt
t‘”d ﬂpplu‘ﬂtml’lh. éqd: L] ¢ chromatography: principle, applications, high pressure/ performance ficpuic
‘hl.mnmogmph_\‘ (HPLOY.

N

UNIT = 1n: ELE(‘TRO!’H()RETI(‘ TECHNIQUES
Basics ofCIL‘C“'QPI_\OFCS‘S: ClCC“'(‘I?hOI‘CliC mobility and affecting factors. Biological applications an{l
imcrpl‘etaum of ditferent types of clectrophoresis: PAGE, gradient gel. /\garmé Gel Flectrophoresis, 2D

plectrophOTests. iso-electric focusing, gradient clectrophoresis: pulsed field gel electrophoresis. blotting
(echniques: southern. northern, western '
e

UNIT -11L: SPECTROSCOPIC TECHNIQUES )
Spectroscopy- The nature and properties of electromagnetic radiation, Electromagnetic spectrum. Principle of
gpectroscopy- lQ@FaCthn of electromagnetic radiation with matter. Energy level, molecular orbital theory.
Electronic transitions, chromophores, UV/Visible spectroscopy, Beer-Lambert Law, applications of UV/Visible

spectroscopy- Infrared spectroscopy, applications, fluorescence spectroscopy, characteristics of fluorescence.
resonance energy transfer, applications

UNIT -IV: FLOWCYTQMETRY
Optics: Forward Anglej Light Scatter, Side Scatter Channel, Properties of FSC& SSC. Fluorescence .
Channels. Optical Design, FSC vs SSC Dot Plot, Types of Measurements, Fluorescent Dyes and Antibodies.

Fluorescence and Fluorochrome. Principles of Fluorescence, Excitation Spectra of Fluorochromes. Emission
Spectra, Applications,

Reference/Text Book:

1. Instrumental Methods of Analysis. 6th Edition by H.H. Willard, L.L. Merritt Jr. and others. 1986. CBS
Publishers and Distributors.

2. Spectroscopy. Volume 1.Edited by B.B. Straughan and S. Walker. Chapman and Hall Ltd.

3. Gel Electrophoresis of Proteins- A Practical Approach by Hanes.

4. Chromatography: Concepts and Contrasts- 1988 by James Miller. John Wiley and Sons. Inc.. New York.
5. Introduction to High Performance Liquid Chromatography by R. J. Hamilton and P. A. Sewell.

6. Spectroscopy by B.P. Straughan and S. Walker.

7. Practical aspects of Gas Chromatography and Mass Spectrometry 1984 by Gordon M. Message, John Wiley
and Sons, New York.

8. Gel Chromatography by TiborKremmery. Wiley Publications.
9. Isotopes and radiations in Biology by C.C. Thornburn, Butterworth and Co. Ltd., London.

]{0. The use of radioactive isotopes in the life sciences by J.M.Chapman and G.Ayrey, George Allen and Unwin
td., London.

11.ALL. Lehninger, Principles of Biochemistry, 4th edition, W.H Freeman and Company, 2004.
12. Alberts, A Johnson, J Lewis. Molecular Biology of Cell. Garland Science, 2014.
13. Online lji;f)ySics. V Bloomfield.pdf. NCBI Website.
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History of Waste water treatment/ma

: Nagem .

Act (CWA), Comp.rehenswe EnVirO“memm A ent Regulatmn of dischar
emergency planning and COmmunity right t eksponse’ Compens

O kn

to problem solving: a six step Method OW act, Pollutio

gesto water: Clean Water
ation and Liability Act (CERCLA), the

N Prevention act 1990, an approach
Unit Il

) emical (in ; ,
water and Collection. ( Organic, organic) and biological

Unit Il

Unit IV:

Reactor types: suspended growth reactors;batch reactor; continuous -Flow Stirred Tank Reactor;
membrane reactors; rotating drum reactors; biofilm reactors; aerobic granular sludge reactor.

Reference/Text Book:
1. Environmental Engineering Principles and Practice by Richard O Mines, Jr, Wiley Blackwell

2. Environmental Pollution Control Microbiology by Ross E McKinney, Marcel Dekker. Inc

3. Handbook of Water and waste water treatment plant operations, 34 Edition by Frank R. Spellman.
CRC Press, Taylor and Francis Group.

4. Sustainable Water Engineering Theory and Practice by Chandrappa and Das, Wiley.
5. Water Resources An integrated approach by Joseph Holden, Routledge, Taylor and Francis Group.

6. Drinking Water Quality Problems and Solitions, 20 Ed, N F Gray, Cambridge.

. ows B AND SOCIAL
7. Waste Water Treatment Technologies: A general review; ECONOMIC £

. . 2003, url:
COMMISSION FOR WESTERN ASIA.United Nations, New York, 2003, ur

8. Environmental Biotechnology 'Principles an
McCarty. TataMcGraw Hill Edition (201

d Applications. Bruce E Rittman and Perey L
2) ISBN. 10:1-25-900288-8.




INNOVATIVIC (f()N(‘lCl"l' DE
CODE:

pnit T innovation, identify custome
8

I/socie : toct s

o is. Identifying a proby OCicty needs, design thinking skills. environmental sustainability,
\\l“wiql analysis. ldentifying a prol cm, umicrstnndmg the available solutions, developing an innovative
<qqneie .
fint?

\m“on

it 11 >ctual property rights: Patente - !
l‘“"‘“_ oflmclluluqI property ngh‘ls. I atents with reference (o [ jfe Sciences. Drafting of patent proposals,
Bﬂ:;b‘li\‘“ organization and managing of (e literature, (5)
collee
{nit 1l .
Case studies

rrent trends in Domcstic/commcrcial water purification methods, energy generation from wastes etc. (2)
““rf study on development oi‘diagnoslic kits. 4)

ka: :tud;‘ on development of rapid di
t:w :etud;‘ on IPR (4)

Industrial v

agnostics. (1)

isit for problem identiﬁcation and Proposing innovatjve solutions. (3)

Internal Assessments: as per the course instructor
Final Assessment: Presentation of the concept developed by the groups.

Reference : .
1. Purple Cow, New Edition: T
2. The Pumpkin plan: a simple

ransform Your Business by Being Remarkable:

Seth Godin: Books.
Strategy to grow a remarkable business by

Mike Michalowicz




e AN
s < OF
CHNIQUES OF MOLEC
. N (,,Ul,,AILBJVQJA_)‘(jX_A;_\{ D BIOINFORMATICS
o CODE: NFORMAT
A
(el ? . -
gICS OF DNA TECHNOLOGY

'l N . . .
, 1L pCR: primet designing, Types of PCR :
R mllHlpl(‘x. nested. reverse transcriptase. real time

l”N ducli«,n to PCR. hot start PCR |
(0 hdown : St PR colony PCR, cloni . i i
:?(R :/l\ukgarosc gel analysis. Y PCR. cloning of PCR products PCR amplification of
0 v
165! - .
— M()LECULAR TOOLS AND TECHINIQUES
yectors.,

—l\ . . s . e A s . - =

lNl! Smationt tLL;IS;()JTl\JJL/i.C(I;;:tl:nmlhbmncs- Isolation of genomic DNA fragments. selection f
~ .S . N - g > S, S eC ) 0y

NA T TA C?;gl(lil'lg- Arliﬁcialgclls((;llnilqlglzole(mvlg% Bac(lcrial Attificial libraries,_facterial fran-cripftre
AnalyS1S o B for bacterial strai Some vectors (YACs: BACs): Metagenomics. Primer design.
M:]GE- -GE. AR o fl a strain |.denllﬁcat|0n. Community analysis: Direct and indirect method
Al oD RFLP- TDDG. or community Analysis '
RAFE™
1:_RETRIEVING INFORMATION THROUGH SE , . .
UN?LOGENETIC TREE GH SEQUENCE ALIGNMENT AND

4 ing ecification of sear :
1dexing and sp ation of search terms, the archives: nucleic acid sequence database. genome

“hase i
atabas . | ) .
somic browsers, prot s - - .
d ger protein sequence database, databases of structures, classification of protein

database an d precisi .
.tructures . accuracy and precision of protein structure determination

3 ‘ .' - . . . :

Submisslon and rqtlle\{zl odeafa H GenBank. Basic principle of genome assemby and annotation. Scoring
ratrices for nucleic acid an pxptem sequence analysis: PAM, BLOSSUM. Pairwise and multiple sequence
nalysis: Database searching using BLAST, Phylogenetic analysis.

WMW
protein stability and folding, Sasisekharan-Ramakrishnan-Ramchandran plot, protein stability and
superposition of structures and structure alignment DALI & MUSTANG. Evolution of protein

divergence of function

jenaturation, TUC]
tructure prediction and modelling, prediction of protein function,
ng on the lead

structures, protein S
logues; drug discovery and development, lead compound, improvi

orthologues and prol
compound, Quantitative Structure Activity Relationship(QSAR) Molecular modelling in drug discovery.

Reference/ Text Book:
. S.B. Primrose, R.M. Twyman and R.W.OId; Principles of Gene Manipulation. 6th Edition.

S.B.University Press, 2001.
J. Sambrook and D.W. Russe

Brown TA, Genomes, 3rd ed. Garland
Benjamin Lewin, Gene IX, 9th Edition, Jones and Barlett Publishers. 2007.

J.D. Watson, N.H. Hopkins, J.W Roberts, J. A. Seitz & A.M. Weiner; Mol
Gene, 6th Edition, Benjamin Cummings Publishing Company Inc, 2007.

Alberts et al; Molecular Biology of the Cell, 4th edition, Garland, 2002.
7. Molecular Genetics An Introductive Narrative by G S Stent and R Calender, San Francisco, Calif.

W.H. Freeman, 1978.
8. Introduction to Bioinformatics Art d University Press (201-HISBNO78-0-19-
872467-4
9. An Introduction to R, Notes on R: A Programming Environment for Data Analysis and Graphics
Version 3.3.1 (2016-06-21) by W. N. Venables, D. M. Smith and the R Core Team.

1; Molecular Cloning: A Laboratory Manual, Vols 1-3. CSHL. 2001.
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oL _zawoscnioz TO FERMENTATION TECHNOLOGY

4 History of food _.o_._s,oam:o? Basics of fermentation processes; Microbial culture selection for
4tion Processes. Media _c_,_::_m,:c_r inoculum development and c:,aai optimization; Significance
ubstrates aua ms:n_. S_?__.ﬁ _wmw_.o requirements for fermentation and factor affecting fermentation
eSS Q,ao:,,, Fermentation classification, Design and operation of Fermenters, Basic concepts for
[ jection of a reactor. Packed bed reactor, Fluidized bed reactor, Trickle bed reactor, Bubble column reactor.
caleup of m_o_.mmzo_..
(IT-1L TYPES OF FERMENTATION AND PRODUCT RECOVERY

pes of fermentation- (sub-merged/solid state, Batch /continuous fermentation);

pown Stream w_.ooamw_:m..xoooé_.« of particulate matter, product isolation, distillation, centrifugation. whole
hoth  processing, filtration, aqueous two-phase separation, solvent extraction, chromatography and
q_%_.%_s_.oma. Bioprocess economics and Bioproduct regulation.

(NIT 111: TRADITIONAL FERMENTED FOOD AND BEVERAGES-

L—

Health benefits and other significances of fermented food and beverages; Traditional fermentation of Asia
and North East India; Food habits and types of their fermented food; Fermented vegetables (Fermented
beans Sauerkraut, Kimchi, Pickle, bamboo shoots); Fermented soyabean products (Temph. Tofu. Soya
qauce); Fermented dairy products (Cheese, Dahi and Yogurt, Butter); Fermented baked product (bread and
bakery produts); Other fermented food products (Idli, Vada, Dosa, Bhatura, Dhokla): Fermented fish.
Fermented meat and sausages; Fermented beverages (Sake, Rice beers, Ale, Wines).

UNIT IV: INDUSTRIAL APPLICATION OF FERMENTATION TECHNOLOGY-

Fermentation processes for production of SCP; Production of Industrial alcohol (Ethanol and Butanol):
Organic acids (Citric acid, Lactic acid, Glutamic acid); Amino acids (Lysine, Phenylalanine, Tryptophan):
Biopolymers- (Dextran, Xanthan); Antibiotics- (cephalosporin’s, Tetracycline’s, Polyenes); Enzymes-
(Alpha-amylase, Lipase, Pectinases, Proteases); Vitamins- (Vitamin B12 and Riboflavin); Alcoholic
beverages- (Toddy, Beer, Wine, Champagne, Rum, Brandy, Whisky).

Reference/Text Book:

Food Microbiology by William Frazier, Dannise Westhoff, McGraw-Hill. Inc.

Microbial Physiology and Metabolism by Caldwell D.R. 1995Brown Publishers.

Microbial Physiology by Moat A.G. and Foster J. W. 1999.. Wiley.

Advances in Microbial Physiology. Volumes. Edited by By A.H. Rose. Academic Press. New York.

Principles of Fermentation Technology, 3rd Edition by Stanbury & Whitaker & Hall. Butterworth-
Heinemann, Elsevier science.

The Art of Fermentation by SandorEllix Katz, Chelsea Green Publishing (2012).
Mastering Fermentation by Kate Williams, Oxford publishing.
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MICROBIAL ADAPTATION

. AD APTATION TO EXTREME ENVIRONMENT
to pH. Temperature adaptations, Pressure adaptation, Halophilic adaptations

UNIT'I

. daptaﬁons

1.11; PATHOGENIC ADAPTATION TQ HOST ENVIRONMENT
Ada ration t0 ,aCld'C environment, Adaptation to Microaerobic conditions, Adaption to immune System
eSS Adaptation 0 Metal stress

NIT-IL: DORMANCY, DRUG TOLERANCE AND RESISTANCE
Won by microbes, Survival and reactivation strategies of pat

hogens in stress through

Gro / : :
jeterogeneous population generation, Persisters, antimicrobial resistance
Reference: . |
1. Protein adapatation in Extremophiles: January 2008, Publisher: Nova Biomedical, ISBN:
1604560193
ses: ISBN 978-3-319-12808-5

7 Extremophiles and Their Applications in Medical Proces
3. Tuberculosis and the Tubercle Bacillus, Second Edition,
4. Reviews and research articles related to topics will be sugges

ISBN: 9781555819552
ted during course
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L SECRE \YSTE
BACTERIA LCRETION SYSTEM AND BACTERIAL QUORUM $EN
' DENSING

A(‘TERIAL SECRETION SYSTEM:

]NlTl BA = retion pathway: Sce '

o Qec sec pathway: SeeB secretion

ot ay: Tat pathway: Type I, T T

I:;(h\\'i‘.":‘ P path\’;;l]\ 11 :l: \p\i/llq’f/d). lpr‘ I, Type 1, Type HI (T3SS; injectisome,
‘.‘C(osom“)* Type IV. Type V. Type VI; Sec A2, Sortases and Type VII secretion

e
;\~slt‘“"'

NI 1 :QUORUM SENSING:
)isco"er-“ Role in as illustrated by bioluminescence (Vibrio fischeri,
nce (Pseudomonas acruginosa, Staphylococcus); competence

vibrio harveyi): virule
orulation (Bacillus subtilis) and antibiotic resistance in bacteria. Quorum

Bnd Sp . . .
quenchmg: impact and mechanism.

Reference Books :

| Prescott’s Microbiology by J. Willey, L. Sherwood and C. J. Woolverton. 10th
odition. McGraw Hill Education. 2017.

1 Brock Biology of Microorganisms by M. Madigan, K. Bender, D. Buckley, W.
sattley. D. Stahl. 15th Edition. Pearson Education. 2018.

3. Alcamo’s Fundamentals of Microbiology by J. C. Pommervi

and Bartlett Learning. 2013.
4. General Microbiology by R. Stanier, J. Ingraham,
edition. Macmillan, Hampshire & London Publishers. 1992.

5. Microbiology by M. Pelczar, E. Chan & R. Reid. 4th Edition.
Education. 1998 /)

Va

7/ N\

Ile. 10th Edition. Jones

M. Wheelis, R.Painter. 5th

McGraw Hill

Mﬂ 7
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PROJECT WORK

PARATION OF SYNOPSIS
1dentification of the problem, Review of literature. Definition of the problem and

a working hypothesis.

l l‘NlT 'l PRE
yetion and
| development of

lnn‘od
[ogiCﬂ
8. <tandardi/atirm of

NI METHODOLOGY
! ion of objectives and experimental design for verifying the hypothesi

ogy and modifications if any in the protocol

pormulat

methodol
-3 CONDUCTING EXPERIMENTS AND REPORTING THE FINDINGS
| findings and observation, soft copy report with statistical
ubmission

l‘f\ﬂ - . .
phase W1s€ working for experimenta
analysis. result and discussion of the findings, Group discussion and rectification. pre-s

through departmental seminar.

ill be done on:
dology in detail.

js its objectives,
iterature related to p

expected outcome, and metho

Evaluation for part one w
roposed work.

\B:

| Presentation of Synopst
for review of

2 Assignment

19



£xps INANTIMICROBIAL RESEARCI1

(NTIMICROBIALS
L=

! e of the h'S‘f‘”Cil d'c G:QP:“?‘“ of antimicrobial agents. Reasons for studying the biochemistry and
\n‘“_'“‘r biolog of ad“ nmlcro.na\ W“_\P(_‘U"d§. Uncovering the molecular basis of antimicrobial action.
«‘v‘"‘\f“ rends 1N th§ IScovery of E_"mmlcirohlal drugs. Antimicrobial assays in liquid and solid media.
("m‘(ibilil“ testing in liquid and solid media.
et

ar

il .MODE OF ACTION OF ANTIMICOBIALS
N e LA _ ' ' '
2 plotics 1hal. inhibit peptidoglycan biosynthesis. Drugs that interfere with the biosynthesis of the cell wall
- peobacterta. Fungal cell wall as a target for antimicrobial drugs. lonophoric antibiotics. Antifungal

C:JnfS that interfere with the function and biosynthesis of membrane sterols. Inhibitors of nucleic acid

Y

h}"\g\mhesis. lnhlb\to_rs of protein biosynthesis. Nitroheterocyclic antimicrobial agents. A unique antifungal
gibiotic- griseofulvin,

(NI -1 DRUG RESISTANCE

mﬂn—c?pt of drug resistance, Multi drug resistance; Types of antimicrobials drugs and associated
pmblems of drug Resistance. Mechanisms of bacterial resistance to host cellular and humoraldefenses

(NIT I: MICROBIAL PATHOGENECITY AND EPIDEMIOLOGY

Virulence factors: Mechanism of adhesion, colonization and invasion of host tissues by bacterial pathogens.
measurements of virulence. Microbial toxins: Characteristics, purification, Mode of action and assay (in
vivo, in vitro) of diphtheria, cholera, tetanus toxins and endotoxins of Gram negative bacteria.

Reference/Text Book:

1.Burn J. H. (1957) Principles of Therapeutics, Blackwell Scientific Pub. O. Ltd. Oxford.

2. lyengar M. A. (1974) Pharmacology of Powdered Crude Drugs, Matrhﬂpal.

3. Kokate C. K., Purohit A. P., Gokhale A. B. (2000) Pharmacoglogy, 4 Ed., NiraliPrakashan.

4. OsolArther (1975) Remington’s Pharmaceutical Sciences, 15 Ed., Mack Pub. Co., Pennsylvania.
5. Goldstein A., Aronow L., and Kalman S. M. (1969) Principles of Drug Action. The Basis of
Pharmacology, Harper international edition New York.

th
6. Satoskar R. S. & S. D. Bhandarkar (1991) Pharmacology and Pharmacotherapeutics. 12 Ed.. Vol. 1 & 2.
Popular Prakashan, Mumbai.

7. Chatwal G. P. (2003) Biopharmasceutics and Pharmacokinetics, Himalaya Publishing House, Mumbai.

8. Micheles P. S., Y. L. Khmelnitsley, J. S. Dordick and D. S. Clark, (1998), Combinatorial Biocatalysis. 4
Natural Approach to Drug Discovery, Trends in Biotechnol. 16, 197.

9. Virulence mechanisms of bacterial pathogens (Second edition) by Roth, Bolin, Brogden Minion and
Michael

10‘.‘ Medical Microbiology: an Introduction to infectious diseases. Sherris, John C, Ed. Elsevier Publication
il
I edition.

1. Multidrug  resistance. ~ Annu  Rev  Biochem. 2009 ; 78: 119-146.
doi:10.1146/annurev.biochem.78.082907.145923.
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PROJECT WORK

[ﬂdy

| DUchNG EXI’ERIMEN'I'S AND REPORTING THE FINDINGS

vise working for cxpcrimcnlal findings and observation, soft qu§ teport wi |

- result and discussion of the findings. Group discussion and rectification ;)Vr'e'h %i;amtical
. pre-submission

deaﬂmcmal seminar.

pREI’ARATION OF FINAL DISSERTATION
tion of final dissertation under the following heads and submission in hard and soft copy:
literature, Materials and meth()%/q'

repal 3 . .
' “ace. Certificate. Contents. Introduction, Review of
Results, Discussion and References. Appendices- Statistical tables etc.

rc .
xwerimental findings or

(B

23 PREPARATION OF MANUSCRIPT FORA RESEARCH PAPER

> Preparation of manuscript with reference to an International/ Natjonal journal on Science or
ific subject matter for publication.

microbiology Of related to spec

part two will be done on:
i ation in a journal

of manuscript fora

final dissertation
of overall work of the project

\B: Evaluation for

| Preparation h paper and its communic
3, Preparation of
. PowerPoint Presentation

researc
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pepartment of Microbiology
Tripura University (A Central University)
Suryamaninagar- 799022

Tripura, India

Date: 7th October 2015

. . ST . th
Minutes of Board of Post Graduate Studics (BPGS) meeting of Microbiology Department held on 7

October, 2015 at 11.00 am in Department of Microbiology.

List of members present:

1. Prof. Krisanu Chakravarti, Calcutta University,Kolkata - External expert member
2. Prof. Rajiv K. Singh, Rajiv Gandhi University, Arunachal pradesh- External expert member
3. Prof. A.X Saha, Department of Botany, TU - Member
4. Dr. Shaon Ray Chaudhari, Department of Microbiology, TU - Member
5. Dr. Debashis Maiti, Department of Human Physiology, TU - Member
6. Dr. Shiv Shankar Singh, Department of Zoology, TU - Member
7. Dr. Surajit Bhattacharjee, Department of Mol Bio & bioinfo., TU - Member
8.

Dr. Bipin Kumar Sharma, Department of Microbiology, TU - Convenor

At the outset, the convenor W
meeting as follows:

1. Discussion and modification of MSc (CBCS) syllabus and necessary approval after
modification

elcomed all the members present and discussed the agenda of the

2. Approvals of RAC committee for PhD Students.

3. Approval for the exam proposal for conducting MSc programme of the department.
Tuae BPGS meeting took the following decisions and resolutions.
1. Six RAC committees for six PhD Students, Department of microbiology are been formed

respectively and are been approved by the experts and the board members of the meeting as
proposed by the chairman BPGS, for regular assessment of the progress of the proposed PhD
works of the students as follows:
a) For Mrs Lovely Rahaman.
External Expert: Prof. Sarbani
Univeristy. ‘
Internal Expert: Prof. A K. Saha. Dept. of Botany.
Dr. Shaon Ray Chaudhuri. Dept. of Microbiology.
Dr. Debashish Maiti. Dept. of Human Physiology.

Dr. B.X. Sharma. Dept. of Microbiology.
b) For Mr Sushanta Ghosh.

External Expert: Dr. Man

Giri. Dept. of Life Science and Bioinformatics, Assam

abendra Mandal. Dept. of Molecular Biology and

Biotechnology, Tezpur University

Internal Expert: Prof. AK. Saha. Dept. of Botany.

Dr. Shaon Ray Chaudhuri. Dept. of Microbiology.
Dr. Debashish Maiti. Dept. of Human Physiology.

Dr. B.K. Sharma. Dept. of Microbiology.

¢) For Mr David Lalvohbika Kaipeng.

External Expert: Prof. D. K. Jha Dept. of Botany, Guwahati Universi
Internal Expert: Prof. B.K, Datta, Dept. of Botany. tversity

Dr. Shaon Ray Chaudhuri. . Dept. of Microbiology
Dr. Debashish Maiti, Dept. of Human Physiology .

Dr. B.K, Sharma. . Dept. of Microbiology,
d) For Ms Salina Debbarma,

External Expert: Prof, D. K. Jha Dept. of Botany, Gy f YT
Internal Expert: Dr, Shaon Ray Chaudhuri, anr omwmwa%szaaf
Dr, Shiv Sankar Singh. Dept. of Zoology robiology.
Dr. Sourabh Deb. Dept. of Fores B
Dr. B.K. Sharma, Dept, of Zwo—_moﬁmwagﬁnww&.
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) For Mg Monika Das.
External Expert: Prof.

Uni
Internal Expert:

0 For Ms Nandita Nath,

External Expert: Dr, M

Dr. Shaon R

Sarbani Giyi. De

PLoof Life Science
veristy,

a. Dept. of Micro
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5.

6.

7.

Dr. Ashwini Chauhan
Dr. Ashutosh Kumar
Dr. Pratap Chandra Acharya
- Bipin Kr. Sharma
. Sa‘:nir K. Mukherji (External Expert) |
, D; ointment of External Expert for Pre PhD seminar for the Scholars
Agenda 5/7/19.| ::fan Mr. David Lalvohbika Kaipeng, Mr. Sushanta Ghosh)
(Mrs. Lovely Ra 1art for'pre PhD submission of Scholars Mrs. Lovely Rahaman, py.
> Externa"exizika Kaipeng and Mr. Sushanta Ghosh has been proposed by the
David Lalvo
isor as follows: - o
Supew{lé?ﬁ‘mh‘l‘;gﬁ‘g scholar Name of experts for pre PhD semina, l
no

“Mrs. Lovely Rehaman Prof. A.K. Shukla, Department of Botany 1
1 ' and Faclty of Earth science, IGNTY,

\'

Amarkantak
i \i
2 Mr. Susanta Ghosh Prof. R. K. Singh, Dept of Botany Rajiy |
. Gandhi University, Arunachal Pradesh, |
Al Aoe T ——
3 Mr. David L. Keipeng Prof. Manabendra Mandal, dept. of |

Molecular Biology and Biotechnology, |
Tezpur University j

-
The names proposed have been approved by the BPGS.

Change of RAC member for Ms. Mandakini Gogoi

=> As per the Tripura University PhD regulation 2016, the RAC should include a
member from other department; the member approved for Ms. Mandakini
Gogoi is Dr. Alok Prashad Das, Dept. of Chemical & Polymer Engineering, Tripura
University. Since he was relocated to other University, the name of Dr. Surajit
Bhatacharya (as proposed by the PI) was been approved by DRC and the same is
approved by the BPGS.

The withdrawal of Co-Supervisor for the PhD thesis of Mr. David L. Keipeng

= On recommendation of RAC held on 17/07/2019, the BPGS member unanimously

approved the matter of withdrawal of the name of Co- Supervisor Dr. Sukhendu
Mandal of Calcutta University and recommen

ded the matter to be processed for
further action.

The convener thanked the memb

ers present in the meeting.
The meeting ends at 2,30 PM.
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UNIVERSITY

IRE RAL UNIVERSITY)

(A CENT
Suryamaninagar, Agartala,

Tripura = 799 022
Webpage: wwfw,.tiipurauniversny.m

Department of Microbiology
Ref. No: BP(‘IS/Y\/ﬁcm'I‘U/I()062020/0| ate: 16" June n

o S ——1
R W -
. . ¥

NOTICE

Sir/Madam,
As per the requirement of Dr Shaon Ray Chaudhuri, Supervisor of Ms
g is called on of 24™ June 2020 a1

Tethi Biswas, an internal BPGS meetin
10.30AM on a single agenda of reporting the Pre-Ph.R}fublic Summa
presentation of Ms Tethi Biswas‘;faﬁﬁ’ag ge’fu ngTist of Adjudicato?sl

approval (Copy attached below) by the members.
This is for your kind information and request for your kind presence for

the said BPGS meeting on 24™ June 2020 at 10.30 AM.

Thanking you
With Regards

Dr Bipin Kumar Sharma
Coordinator

De:partment of Microbiology
Tripura University
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TRIPURA UNIVERSITY
(A CENTRATL UNIVERSITY)
Suryamaninagar, Agartala,
ripura 799 022
Webpage: wawaw. (ripurauniversity.in

(ment of Microbiology

Date: 24™ June 2020

Minutes of Board of Post Graduate Studies (BPGS) meeting of Microbiology
Department held on 24" June 2020 at 10.30AM in the Department of

Microbiology.

1

List of Members present:

~ v
prof'S. K. Sil, Department of Human Physiology, TU - Qo ﬁlu
~—. 24[§/2022

Dr Surajit Bhattacharjee, Department of Molecular Biology and Bjoinformatics,
‘ 2 i Bhublodhnngn 200777

. Ao 01824

@%ﬁ(f

Dr Shaon Ray Chaudhuri, Department of Microbiology, TU Do

Dr Ashutosh Kumar, Department of Microbiology, TU
Dr Ashwini Chauhan, Department of Microbiology, TU Yo
Dr Bipin Kumar Sharma, Department of Microbiology, TU N%T@»""

At the outset the Convener welcomed all the members present and informed them
that the first two public seminars (Pre PhD Summary Presentation) of the
Department took place on 16" June 2020 and 23™ June 2020 at 12 Noon. He
placed the documents produced by the supervisors showing satisfactory
performance of the candidates (Ms Tethi Biswas and Ms Nandita Nath) as stated
by the RAC members. The list of adjudicators recommended by the RAC for both
the candidates was also placed for approval.

The BPGS members took the following resolutions.

1. The successful completion of the step of Pre PhD Summary submission and

Presentation by Ms Tethi Biswas and Ms Nandita Nath were noted.

2. The lists of 6 adjudicators proposed by the concerned Supervisors and

. recommended by the respective RAC were approved by the BPGC.
Finally the Convener thanked the members for their presence in the meeting and the

meeting ended at 11.30AM.
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TRIPURA UN IVERSITY
(A CENTRAL UNIVERSITY)
Suryamaninagar, Agartala,

Tripura - 799 022

\/ww.lripumunivcrsily.in

Webpage: V
Dcpartment of Microbiology Email: hod_microbiology@tripurauniv.in

Ref. No: BPGS/MicroTU/O2092020/Ol Date: 02/09/2020

NOTICE

Sir/Madam,
of DRC chairman, Microbiology Department, an internal BPGS meeting

8, 2020 at 1PM to approve the RA
adar (Supervisor: Dr. Ashutos

Ashutosh Kumar).

C committee members of PhD

As per the requirement
h Kumar) and Ms. Purnita

is called on September 1
students; Ms. Sharmistha Tap
Bhattacharyya (Supervisor: Dr.

rmation and request for your kind presence for the said BPGS meeting

This is for your kind info
on September 18, 2020 at 1PM.

Thanking you.

Convener BPGS
a8 i/ Head (e

Depanmentﬁ?f Microbiolcs

_,',:{“--: '!nj‘J,ﬂre'

e —




TRIPURA UNIVERSITY
(A CENTRAL, UNIVERSITY)
\unymnamndgm Agartala,

Tripura - 799 022
Webpage: w

ww.lripm‘zumiv,cr.sjity,.iu

partment of Microbiology

PDe

Email: hod mlcrohmlogy(a)lrlpuraumv in

—

Date: 18/09/2020
Minutes of Board of Post Graduate Studics (BPGS) meeting of Microbiology Department held on September
18.2020 at IPM in the Departiment ol‘MiwohioIogy.

List of Members present:

1. Prof. S.K. Sil. Department of Human Physiology. TU SOJY'Y\/V\ \K\/\/\/\/\M%ﬁu'lo

2. Dr. Shaon Ray Chaudhuri, Department of' Microbiology, TU M%__\
|12 (/2020

3. Dr. Surajit Bhattacharjee, Department of Molecul

wn

Dr. Ashwini Chauhan, Department of Microbiology, TU

N \g\q \202?
6. Dr. Bipin Kumar Sharma, Department of Microbiology, TU 5 o\\

1. RAC committee for Ms. Sharmistha Tapadar was

proposed by the supervisor Dr. Ashutosh Kumar before the
members and approved.

The names of RAC member approved by the BPGS are as follows:

i.  Dr. Ashutosh Kumar (5 wpey Visor) |
ii. Dr.Yusuf Akhter [ c o~ S“Pe“}‘su vd
iii.  Dr. Bipin Kumar Sharma
iv.  Dr. Shiv Shankar Singh
V. Dr.Md. Imtaiyaz Hassan (External Expert)

2. RAC committee for Ms. Purnita Bhattacharyya was proposed by the supervisor Dr. Ashutosh Kumar before
the members and approved.

9
i.  Dr. Ashutosh Kumar [ £ uper Vi so7)
ii.  Dr. Shaon Ray Chaudhuri
ii.  Dr. Ashwini Chauhan
iv.  Dr. Pratap Chandra Acharya
V. Dr. Deeksha Tripathi (External Expert)

Finally, the convener thanked the members for their presence in the meeting, and the meeting ended at 3PM.

i

Convener BPGS
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