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PMBNEW 2019

M.Se. (Previous) | Semester (CDCS)
Paper | PMB General Microbiology and Micrabial physiology
(Core) (CBCS) (4 HPW-4 Credits)

Objectives:

| Describe the history of Microbiology and to learn principles of microscopy.
2, Discuss Microbiological culturing methods

3. Outlines of bacterial taxonomy

4. Explain microbial growth and factor effecting growth

Uit 1

Bioneers of Microbiology.- Anton Van Leewenhoek, Lious Pastuer, Robert Koch, Edward Jenner,
" Winogradsky, Biejerinck, Alexander Flemming, SelmanWalkmann,

Microscopy - Principles, working and epplications of bright field microscope, fluorescent
‘microscope, Phase contrast microscope, ¢lectron microscope.
“Wliczobial Cell Structure: Prokaryotie cell, Eukaryatic cell, Organization and function of cellular
Brganelles. Bacterial endospore stracture, biochemistry and genetics of sporulation
Yoitll

Methods of sterilization and disinfection: Physical methods and chemical methods, Containment
facility. Microbiological media - Autotrophic media, defined synthetic mineral media,

Weteroirophic media. The concept of prototrophs and auxeirophs, prototrephic (minimal media)
cormplex media (undefined media).

W ullivation of Bacteria, Fungi and Algee: Routine and special culture methods Agar slant, Agas
“stab, Agar plate, Rolled tube, Test tube, Flask, Aerobic and Anaerobic,
Tsolation of pure cultures,

Preservation and Maintenance of Microbial Cullures: Routine methods and Liquid nitrogen
preservation, frecze-drying (Lyophilization), ete.

- Unit 1T
*|dentification methods and classification of bacteria: - :

Misroscopic identification characteristics, staining methods. Ecological Ld-:nu:t‘ii:aum msthads,
Nutritional (cultral) identification characters, Biochemical (dentifieation methods, immunclogical
charaeteristics, Molecular and genetic characteristics identification (16s rRNA),
Principles of bacterial taxonomy and duﬁflm - Numerical taxonomy, Bergey's manual and
its impostance, general properties of bacte ial groups.

ﬁl:rchhl nm“!;um metabolism: sutotrophy ~ Photoaulotrophy and bacterial

photosynthesis Chemoautowophy and hieteretrophic metabolism

Unit 1Y e
Microbial growth: The concept of growth and definition,

formation of protoplasm, building of
macromolecules from elemental nutrients, supramolecules, orgnelles of cell and pellular
componenis. Cell eyele in micrabes and gengration tme.

Growth phases of bacteria — Log phase, exponential (logarithmic) phase, statlonary
1
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R e
h growth phaseiie
decline ang survival of micrabial c¢lls. Importance i ﬁ:nntinuﬂg e
5 U8 ellliures — Methods of synchronous culturing,
factors effecling growth,
of growth measurement

Recommendgyg books

czar ML1., Ried, RD and Chan, ECS. - e

obiology by Geryng | Tortora, Berdell Ra. Funke and Christine L, C b
Edueatign Inc, R
Text book ﬂfMir.mblutu ¥ by M. Burmmows : P i)
Gienery| Miﬂmhinlngy bygslm?mﬂ. Deudroff and Adelberg Review of ma.al@g i
Jawitz, Melnick and Adelberg S BRSNS e

Aeterial and Mycogg infections of man, Ed. Dubes and Hirst Lipincott. ~ s
Principles gf p icrobig)

: M.J., Ried, RD and Chan, ECS, _ _-—
prictobial Physiology by Mo, ; Brack's Biology of Microorganisms by Madigaghit
Biochemistry of bacterial prow by Mandelstum, Me Quillon and Dawes; s
Bagteria] Metabg)

: i B '
150 by Dwellely ] Toagr {
i synthesis by Dewlin and Barker;
ratory Experiments in anhmhﬂ by Gopal Reddy et al : 3 .
Microbes in Action by Segje, HW and VanDemary, p) | mt :
B Fictoorgatisms by Madigan MY etal " '
Course Outeomes: f"";:h g
- EL x F1 X:
Students will be abie 1 oo
I Apply concepts of Mmicrescopy for identifying varigys microbes e -
1 Experiment differens mierobial culturing techniques e
3 Distinpuish bacteria baged on laxenomy 4
i Summarize factors o microbial growh 3
A
L&
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PMB NEW 2019

M.Se. (Previous) I Semester Microbialogy (CBCS)
Paper [ MB Viralogy (Core) (CBCS)
(4 HP'W-4 Credits)

Objectives:

i R Duscrihll.‘ virus classification, stracture, defection methods and replication
2. Cum;ﬂnsm of lytic and lysogenic viruses,

i 3. l'.‘rutlum the concepts of recombination in phages.

4 Discuss the applications of viruses in vasious aregs

Wit 1
ﬁﬂistury of virology (latest Scientific investigations), Viral classification and nomenclature
E*:(#ET V system of classification).

ilirus structure and morphology. Detection of viruses: physical, biological, immunologieal,
logical and nmlec:u,]u methods, isolatien, purification, identification and quantification of
1ophages, plant viruses and animal viruses,
 Bub-vial particles: Discovery, structure, replication and diseases caused by satellites virus,
Wiroids and prions. General idea about cyanaphages, actinophages and mycophages.
dnit 11

Virus replication Strategies: Principal events involved in replication: Adsorption, penetration,
Aucoating nucleic acid and protein synthesis, intracellular trafficking, assembly, maturation and
“elease, viralhost interaction, Host response to viral infection. An  Owverview of Cellular

“internctions—clathrin coated pits, lipid rafis, endocytosis and virus uncoating mechanisms.
Comparision of Lytic cycle

lysogeny cyele (T4 Hmﬁeph-;m Lambda).

“Morphelogy, Ultrastructure, Genome organization and Replication strategies of

Adenovirus, Banana bunchy top virus, TMV,

Influenza virus - HIV - HBV.
L@ ‘Unit 111

Recombination in phages, multiplicity reactivation and phenetypic

General account of Turnor virus (RNA and DNA).
2 Viral [nterference and Interferons. Nature and source of interferons, Classification of interferons.

Induction of interferons. Antiviral agents (chemical and biclogical) and their mode of actions.

Unit =1¥

Introduction 1o vical vaccines, preparation of vaccines. Viruses 83 cloning veelors. Vectors used
for cloning and sequencing: i phage, M 13, retro viruses. CaMV 358 promoter and its spplication,
Baculovirus System for insect cell lines and its importance :

viruses as therapeutic agents, viruses for gene delivery, viruses 1o destroy other viruses.




Recommended Books :
Recem publications: Research papers and review arte
by Luria and Dmulml I
Virology and Immunclogy by

Text book of wmlﬂﬂf Rhodes and Van Royen
Plant Virology by Smi

Gengtics of bacteria and their viruses by W. Hayes -
Molecular Biology of the gene by Watson, mﬁmu and Wﬁh e
A laboratory guide in virology by Chjarles H. Lunninghar i
Basic lab procedures in diagnostic virology by Marty Cristensen
Review of medical microbiology by Jawitz et ll
Medical laboratory manual for tropical countries
Text Book of Microbiology by Ananthanarayanan and Jayaram
Viral and Ricketsial infections of Man by Horsfall and Jam
Text book of Virology by Rhodes and Van Royan

Virological Procedures by Mitchal hasking
Virology by Wilsan and Topley
Course Qutcomes: e
Students will be able 1o oy o Yie
l. Classify the virus based on strueture, end replication ' o g ,‘u
2. Distinguish lytic and lysogenic viruses. R R E
3. Interpret concepts of recombination in phages. Vioa il
4. Summarize applications of viruses in various arcas : T
c o fiTEER -#'
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1 Identification methods of bacteris

L, Culturing methods of mi
- flask cultyres

; mmination
2. Study of bacterial growh curve

E g’l%!fm
15 in M irrozinjogy

P"-ﬁ:.-;_mis L AT T,

@f; f

L
73

£, mncimm:ma,mnuhmmmadm, differential med

Iinla{jnnlnd cultivation of pure cyltuges

- lsolation and culturing of fugg; (yeasts and malds) and algae
crobes - slant and stah cultures, tube culture, flask cultures, shake

0. Anaerobie culturing methods — gngs
thioglycollae media culturing, anasrg

. Microbial growih EXpenments - Vi

3. Factors eflecting the micrgbial growth (pH and temperature)
A, Isolation of phage from different s0il sampl

e bacterial cultures (Staphylococcys, Bacillus)
~¥L3. Isolation of phage from sewage usin

_ g Preudomonas
Sissl6. Cul ‘unmd]rmﬂiuunfphu,m. :
. .:. : a I.E II

robic jar and its use, pyrogallol method,
bic glove box and s application
able count of growing cultures and Beneration time

es & sewage samples using laboratory
and £, coli as host,

Cultivation of animaj viruses in egg allantoie, amniotic and CAM
0. Sympiomatic observations / slides plast viral infections
1. Demonstration of Cytopathologica! changes of animal virys (slides/pictures)

Dr.B.Bhma

yman,BoS
Dﬁm.mﬁgﬁﬂw .
Ds.mnn'la; 'i..lrll:thrs...-_... |
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ter (CHGS)SME -
: logy 1 Semeste!
M.Se. (Previous) Mices hll: ugi-' Techniques {:.f
Paper 111 MB Rescarch Methodology
ap

(4 HPW-4 Credits) s

B e
i

Objectives:

tic technig
2. Oulline varigus E:pu:ﬁunﬁndr?d‘_“m' istics to study samples -t oo
3. Nlustrate the techniques in ﬂ.-l‘:!ﬂ!l]l:'ln‘u':dﬂ:ﬂhﬁ: e 3P Rﬂ.ﬁﬂ Wﬁﬁ'ﬂ: 5
% Demonstrate tests of inference , confidence intervals MR Ly A

o e
Unit 1

s ;."i."’m -E,._"
- POt e -
Optical methods;, colourimetry and W’mmﬁtr?" ﬂw_nmlh':l";:?f INESS «ox e
Cireular dichroism, MMR, ESR spectroscopy, x-ray d'-m“:mﬂ,n'mgfl:;urmut distriby
“pectrometry. Electrophoretic techniques and application, '

Unit 11

L Lg- m' _..'-
eTE '_ L .
Scparation methods: Chromatopraphie techniques - HPLC, FPLC paper, m{ﬁ%ume, ;
el filtration and alfinity :hmmntng,raphy. e
Diffusion, dialysis, cely disruption methods
usc in metabolie studies,

» centrifugation technigues, cell-fres ex 2 their
10 is50lopes ~ detection and tneasurement of radioactivity — seintillation count
Bulcradiography, stable isotopes and their use. Safety precautions. General method ofsttidy of .
lilermediary metabolism in microbes. Uses of mutams in study of metabolism, e u
Py
Unit 111
Fopulation, samples and sampling Procedures, variables
measures of contral [

-3
» Variations and ﬁ:qunmymuﬁnm,
1 and dispersion, element of probability, Bausian or ngp i
distribution, bingmia distribution, poisson distribution, *y' distribution, *p» dimibuliggpnﬂ, Chi-
ion, correlation ang linear ion,
. “F" test, ANOVA, analysis ufmwarianm, Chi-
sonfidence intervals. DMRT and s ygg g bivlogical experimenys. Fype . 1 test, and

Perimental designs using

Umit [V
Intreduetion 1o Computers
lntroduction 1o disk operar slems :
COPY-MOVE.REN.TYPE g (DOS);
miroduction 1o W - Word Processing: E
Collection, Dag representa i
*_QE. GLP, GMP, Patenis & IPR,

Bravan's Vivake, - da Oallays

L o




B]'Dchnmm}. by Lehninger

ﬂj-,llllllfs of Elm]?cmislry by Cohn and Stumph
iological Chzmﬁﬂf by Mullar and Cards
%ﬂlﬂ. WeImstry by ite, Handler and mi
ethods in Enzymology series i
'_I{J,H: Cell ~ Rragey; amd Mirsky serjes
Flory experiments in Microbiology by Gogal Reddy etal
1?‘:|1.=mllﬂr}' l2b manual by Jnyaramaﬁ}r T F
roduction o (he theory of statisijcs by Alexander, M Mood and Franklin
_ n_d:ipmmls of Biometry by L.N.Balam
-J-Stalistical mehods by Snedecor and Cochray
troduction to computer and jts application by Chae C.Chien
) P_m_gmmming language by Bajaraman

i i "USiCs — A manua| of statistical methods for yse i Health, Nutrition and Anthropology by
- Vishveshwar Rao

§Students wil be able 1o
4 . Select the right method for probing a given property of a sample moleculs
= 2. Apply the most ppropriste method for separation of molecules in a given mixture.
by 3. Use Excel and apply appropriate statistical anal ¥sis .
. 4. Write an organized scientific manuscript for 3 project.

’_i FMB NEW 2019
I Semester Practicals Paper I
X (CBCS Research Methodelogy and Technigues)
: (4 HPW-2Credits)
£
B Covatlng dcainins using word processor

2. Usage of spread sheet to bilogical applications
& ¥ 3 Bty calculations and statistics
- 4. Absorption maxima of proteins, NA, tyrosing and riboflavip {Determination of holar

* extinction coeflicieat, caleulations based on Beer Lambert's Law)

Dept.of I'u'll'-:rcd.':'d:g,-
Demania Linversity -0

; 3. Estimation of inorpan and orgenie phosphate by Fiske-Subbaraw method

¥ 6. Estimation of protein concentration by UV-vis Spectrophotometry and Folin
* Lowry method

: 1, Differential centrifugation *
?‘ g chromatography of aming acids

9. Dialysis for desalting of proteins
g" 10. Demonstration of Gel filtration technique
; II.DmumuuunId:mophmgjsnfpminsmd ONA
g ? k 1' : #' _______—'—
: o=
Dr.B.Elma
Chainman, Das




M.Se. (Previous) Microbielogy I SEI}I_EEEE LU
Paper IV MB Microbdal Biochemistry (Ca Nl
g (4 HPW-4Crediis) o

Objectives: . r':‘:;-' i ]
|. Discuss biological significance of pH and fundamental +__, it
2. Classify the Structure, and Properties Lipids, Carbohydrates, &
Amino acids 2 e ATH
3. Diffesentiate mechanism of Aerobic and anaerobic respiration e b
4 Deseribe the classification ,mechanism , Isolation & purification AT

o "iiics
Proteins,

Unit 1

constants, Redox potentials, Biological redox . i Sl
ive phosphorylation and mechanism, Lipidsy s .
classification: Bacterial lipids, prostaglandins, structure, function, Major steroids of o=

biological importance. g j
{

A I_-._I-- rid

Unit 1 P
Carbohydrates; Classification, basic ehemical struciure, mnnﬂ@ccharil;c%, aldoges, :
and ketoses, eyclic structure of monosaccharides, steroisomerism, anomers and - .

epimers. Sugar derivatives, deoxy sugars, amino sugars, and sugar acids, .
Respiration (Aerobic and anaerobic) and fermentation. GI yeolysis (EMP, HMP and .-

ED) pathways, TCA Cycle and jts integration [

Nucleic acids: Structure and properties of purines, pyrimidines, nucleosides ang nucledlides. 3
Metabolism of purines and pyrimidines - Biosynthesis and degradation i Co
Unit 111 '

Proteins and amino acids: Properties of amino acids, structure, confirmation end pro;
proteins, metabolism of amino acids, biosynthesis and degradation — an overview, -
Enzymes nomenclature, classification methods for determination of enzyme aptivity.,
and purification of enzymes. Enzyme kineties: Effect of pH, substrate concentration ,
and inhibitors. 7 g
Unit 1V e :
Mechanism of enzyme action = Action of Hydrolascs, Oxidases and reductg R
!:ulilJ_'f's_is{p}-ridnxar phosphate and TPP). ls-&enzym;s. Co ki C“-‘“Eﬁ&“

inhibition. Methods for increased microbial enzymes production and act;
engineering. Control of enzymes. Regulation of enzyme activity: allosteric engyn:
back mechanisms, Metabolic compartmentalization in relation to cnzyme, .,u:.jn{,n;,-:sﬁﬁ'

metabolites
CHAIATSGN L gL
BUZ Tn Minbiolagy

‘«'Ihsmq's Vivekaitanma Sotaan
El'.r'\.l-'iii{[:l..il




Recommeydeg Books

Blochemistry by Lehninger
ﬁﬁm of Elmm.:mislry by Cohu and Stumph
m:ch:_mam}. of Nucleic acids by Davidso
10:11:!:] Chemistry by Mullur g Cands
sty by White, Handler and Smith
5 in Enzymology series

&c Cell - Bratch ang Mirsky series
- Siochemistry lab manual by Juyaraman

s '_ B
o
e

%ﬂwﬂ: Outcomes:

X

;Afﬁlmmts will be able 1o

i l. Determine PH of solutions and puepare Buffers for laboratory work
9 S 2 Analyze the biomolecules by qualitative analysis
et 3. Perform enzyme issay and caleulate enzyme activity

% 4. Identify enzymes from verious sources and purify them,

| Semester Practicals Paper [1]
(CBCS Microbial Blochemistry)
{4 HPW-2Credits)

Sufety and good lab practices

Preparation of buffers and adjustment of pH

Qualitative tests for carbohydraies and analysis of unknowns
Qualitative tests for amino acids and analysis of unknowns
Tests for lipids (qualitative)

Quantitative estimation of glucose and frustose

Determination of saponification value of fats

Partial purification of enzymes (f-amylase, urease and catalase)
. Effect of substrate concentration, pH, time and lemperaiure on enzyme activity
10. Caleulation of Km for partially purified enzyme

1. Study for inhibition of enzyme activity

FiH
" w

PO ) B LA g P —

w0

¢ 2
gt DrB.MI ‘
THS0N Chairman,Bo3
BOS I aheroiniggy Dapt.of Microbit?”
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M.Se. (Previous) Microbiology 11 E:f‘:m:ﬁ:'aji&ﬁp i
Paper IME Molccular Biology & Microbial Gen [

B 4:':}"'._' e
dits) e
'["' pr-‘ Cre } £ "?"t G W A
ki
l]l:jmtiwu: ; [} -_ﬂ-a .:“-.-.. ;
I. Describe DNA structure and genome organization g

: R A o | W)
2. llustrate DNA replication, transeription, translation and E_EIF?EF?E._':', ;-;gy',‘:"—"{i’_,_fh
3. Outline mutations types, DNA damage end repair mechanisms. - VA

4. Present Bacterial Recombination and Genetic mapping i :; S
i e
Unil I .?ﬂ"ﬂ_ Y

i el 1

Deiailed siructure of DNA , Z-DNA, A & B DNA. Denaturation aad meltigg's e?ﬁ;ﬁ‘;
Genome organization in prokaryotes and eukaryotes, Enzymes involved in DVATY
ication, Modes of DN A, replication- Detailed mechanism of Senumﬂs:ﬁfﬂﬂ ;

replication . Plasmids: nature, clessification, properties and replication, & - PR -;
i¢ telomere and its replication, bl 7

rrekaryotic and eukaryotic transeription, Structure and essing of m-RNA, rBNAIGRNA.
Ribozyme, Genetic code and thbﬁrpnlhﬁis-. Trm?;uquuu in Prokaryotes nnd,mlgﬂ#gtta Past 3
translational modifications, Gepe regulation and expression — Lag operon, arabinose and :
iryptophane operons, Gene regulation in eukaryotic systems, repetitive DNA, gene <5
Tearrangement, promoters, enhancer elements.

Unit 111

Types of mutagens, Molecular basis of mutations, Physical and :humiml"i!{_ﬁ‘i' ts: UV
Ethidium Bromide and Nitroys oxide. Detection and analysis of mutations %R '

o “RERla plating,
Anubiotic enrichment, Aumes test elc). DNA damage and repair mmmﬁﬁﬁ: alFesponse 1o
DNA damage. Transposable elements - Types of bacterial transposons and'theifapplications .
Unit v s
Bacterial Rmmhinuiﬂns-ﬁsmﬂy. Bene ransfer, molecular mechanism, deled sk
efficiency calculation and applications, Bacteria] transformation- Competency atiy. "
Bacterial conjugation - Sex factor in bacteria, F and HFR transfer, linkage mippingala
Bacterial transduction - transduction phenomenon, methods of transduction; o™t this
transduction, Bencralized, specialized pnd abortive transduction, sex-ductions, T
Recommended boyks L ive
Molecular biology by Roberi Weaver e
‘_!u‘lgl«n:ula: Biology By Upadhyay and Upadhyay . ;'F: ettt
Molecular biology by David and Freifelder IR
icrobial genctics by David and Freifelder i
Molecular biology Me Linsky :
"l F et
: & In Mironicmsil |
prevar's Vv O
t]




.i‘

M{: .
b becular biology of the Gene by Watson et al

ACiples of Bipchemi
] emisiry b i
s bm:chnn-lugy“a; ggﬁ;l::: and Cox, Lehninger

ﬂ ' 5 'ﬁl

i

A
Fu“m Uutmmm

. ?%wﬂlbuhtelu

T & 1 Com

3 pare the structuga] variat

y + 4 Nlustrate icati Wuf[m‘d‘ and genome orpanizati
A4 Replication, Transcriptiog Jtranslation gnd ﬂm?ﬁﬂﬂaﬁﬁ:
o

D- i
Wlerentiate the types of mutations, DNA demage and repair mechanis
s .

8g : -
£, Ive problems in Benetic recombination for gepeiic mapping

nd " U Semester Practicals Paper |

f'ﬁ. Molecular Biology and Microb
| ial Genetj
{q Hrw.zcmdmm ey

- N m E.lmllt

Induction of mutstions by physical/chemical mitagens, screening and isolation of
L]

o, L

£
E
=
g
g

plast Preparation, Fusion and regeneration

M- A
ToON

Bhavan's 'I.-:_‘na.:a;g o emp Dr.B.Bhims
=R FaTTE Chairman BaS

Dept.ol Micrablales ¢
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M.Sec. (Previous) Microbiology i Etmﬂﬂ"
MB Paper 11 Environmental and Agricultural Microbiol .
e © (4 HPW-4Credits) 3 o

Objectives;

I. Deseribe the importance of air and water flom.
2. Discuss the conceptsof bioremediation technologies.
3. Determine the role of microbes in decomposition ,

4. Outlines of Biofertilizers and PGPR.

Unit 1

Microorganisms in air and their importance (brief account); Microorganisms angs Weter
Water-borne pathogenic microorganisms and theic ransmission; Sanitary g e !
pollution due to degradation of organic matier; Aerobic sewage treatment — URIGLR ¥ :
trickling filters. activated sudge reatment; Anacrobic sewage treatment — Sepiic taik. g
Unit 11 _

Suralegies for bioremediation technologies. Bioaugmentation; Methods ?ﬁmuﬂmw et
activity of microbes in environment; Microbial biodegradation of organie pollutants; Jiuri

account of biodegradable plastics and super bug. Microorganisms and lh:‘mmhcainffﬁﬂmlak
biogeochemical cycles. - -

gmﬁnn of carbonaceous materials in soil - ¢=1.1u1w: %minelllulns:f and lignin Bt
decomposition, factors governing the decomposition and biochemistry dmm m:
Soil humus formation, Nitrification —Minu?:s mulfafi. fa.r.:lturs mﬂwﬁd ry
nitrifying bacteria and biochemical mechanism. Denilrification - :;Jd m: pﬂh: s
factors influencing and the mechanism of denitrification. Mitrate and p po

Unit 1V . _ . 1 ‘

Nitrogen fixation — Asymbiotic and symbiotic ﬂw fixation, m;;:;:::rw '

. . biochemisiry and genetics of ritrogen fixation, measuremes nitra E:,.
1[:::!.11:&: ecological and ECOROMIC imporiance of nitrogen fixation. Ii'l:m:l1'~::'45.Ij|.z~=rrg-|r .uﬂy
bacterial fertilizers and production of thizobial inuf::ulamsud hlue-gr:;:m $ q
control tests, Microbes and plant interactions - Rhizosphere, Phyllosp

Mycorrhizae. ;

{ o :
[Wmﬁnu l}'\~ okl
o In Wlinreiiaieny 'E"% :aﬂﬁ
Bhaven's Vivakar- = w “,5.;1“"‘*' e
& !‘-#H
12 gﬁ"‘igﬁ*
ouee”

[P0
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PMB NEW 2019

Recommended Books

_mfuﬂgm papers on advances in relevant area to be referred
il Microbiology by Alexander Martin
Eﬁf‘ﬂbiﬂl l:::l:ng;'. Fu’r;;i;rtgcnlm and Applications Ed. Benjamin-Cummings
P TN otec -Fundame icatl i i
iﬂ;!ia _ publishers) BY nials and applications. By Panhar { Agrobios
5 Soil Microbiology by Singh, Purohit,Parihar publishec by student edition.
- 8ol Biotechnology by JM Tynch
Mll:mlml Ecology: Organisms, Habitats, and Activitics by Stolp, H.
i 1_'-50!1 Microbiology and Biochemistry by Paul E. and PE Clank
645 Microbial Ecology: Principles, Methods and Applications by Lavin, Seidler, Rogul
e Diological Nitrogen Fixation by Quispel
| '\._.‘ 2ol Microorganisms and Plant Growth by N.S,. Subja Rao.
“E-uhoratory experiments in microbiology by Gopal Reddy ¢t al
ShExperiments in Microbiclogy, Plant pathalogy, Tissue culture and Mushroom
Jgproduction technology by K R Ancja
A@Diofenilizers for sustainable Agriculture by Arun K. Sharma
“HE nvironmental Microbiology by K. Vijaya Ramesh (MIP
$ Publishers) Brock Biology of Micro organisms by Madigan et al
uaste waler microbialogy by Bitton, G.
G4 aste water treaiment - Biological and chemical process by Henze, M. II i gress 2001)
By : ; o T by Martin Alexand l
ioscgradution ané Bic "’;ﬂmﬁmﬁﬁ"yﬁﬂumﬁm and Doa L Crawfosd

ridge University Press i
gical indicators of freshwater pollution and environmental management. Elsevier

AW pplicd Science Publishers, London. (1986). I.M. Helawell

B oy of freshwalcr pollution. Third edit. Longman Group (1996).C. F. Mason

e Enurie Outcomes:

s wudents will be able 1@ -

¢ i ' i air and water pollution

1 Construct a mind mic air !

5 Summarize the role of microbes 1 h:umnfd;mcm technologies
jterpret the role of picrabes in desomposition : ‘

3; :pglq;rmlht concepts of biofertilizers fFar better and sustainable agricultural practice.

“ psmant®




ﬁ;PMB NE" 201

B

I Semester Practical II L
Envirenmental and Agricultural Micro biclogy *EEEMHH
e . (4 HPW-2Credits) Pt
solation and observation of air microflors y ;“Fpﬁ gt st
it H 3 . . 3 L Faud e ;
';Ell;ﬂ-lJ.m'l'll ion of soil Microorganisms (bacteria, aclinomycgles,, KOEL Hodlgndard plate
Estimation of s0il microbial actiyi vuigiods
Esimationofgop ' 0¥ COx evolution ot g e

k)

4

3. Tfsb.n,g for microbial sanj
g+ Bioremediation plasties
p

14




PMB NEW 2019

M.Se. (Previous) Microbiology I Semester (CBCS)
Paper 11l MDB Immunology (Core) (CBCS)
(4 HPW-4Credits)

Objectives:
h;r > : | Describe the Antibody structure and diversity
Teu t 2 DLB!’:!.IEE lhe types of immunity and immunological responses to various antigens
- 3 Elu:l_me immunological techniques, Hypersensitivity and autoimmunity
RLSR ;’r‘-‘; 4 Review on relationship between cancer and immunclogy

3';:; igens —Nature, properties and types. Haptens
i Antibody -Structure , functions and classification. [sotypes, allotypes and idiotypes.
nmunoglobulin genes. Generation of antibody diversity. Clonal nature of the immune

{Suwztm of B and T cell recepiors
Wit hl.
ﬂv:nr_ir:w of Innate and adaptive immunity
: m:ink; receptors, cell-mediated and humoral immune Tesponses
viajor Histocampatibility Complex (MHC), Human |¢ i et
Frocessing and preseatation of antigen by MHC. Tmnsplumiaﬂnnzﬁriﬁm e
Ammunosuppression and its mechanism of action, i
D response during bacterial (tuberculosis), iti 1 i
sinimtmns, Immune evasion by bacteria mdun.]nlsgsmm e e
Lonpenital and acquired immunodeficienc
Immunological tolerance-central and peripheral,
-2 Unit ILI >
i ‘Auto immunity and Hypersensitivity - immedia iti
I mﬂmﬁdmﬂnd altemnate égmplﬂn:nt pt:lhmvfn::hm o hl-’pﬂrs:ﬂsltwiw
i . antibody reactions-Agglutination, Precipitation, neutralizayi '
_ _!;ahhdmmmnnﬂ}::n-anubndy reaclions- ELISA, RIA, {:;unun:aml;‘fu:?: ﬁ.mél T
H | mm:um:;dFiT; pmug I{ﬂl:;;;;cenm activated cel| sarter), Chug: El.u'fil:-:
mﬁﬂl Reson in unology. Development Of immuno diagnostic

UNIT -1V
Types of conventional vaccines and

Modern vaceines; peptide, DNA, peacipics of Immunization,

recombinant / vector, and anti-idiotypic vaccines

U ¢
¢ CTRIRPERony

s ES T i -

Bhevge's e —
Or.B.Bhima
Chairrnan, BoS
Dapt.of Microblology
Oemania UniversitvF




R e
Schedules of common vaccination, Benefits and adverse consequence: o e
Production of polyelonal antibodies; Animals models for production gf K
Hybridoma techniques and monoclonal antibedy productioniAppligalions.of
biomedical research, clinical diagaosis and treatment. Chimetic-Apil
Tumor immunology. Immuno disgnesis and immune therapy oFcince

Recommended Dooks

Kuby Immunology

Cellular and molecular immunology by Abul K. Abbas et al
Test book of Immunology by Barret e,
Immunclogy -~ The science of self-non self discrimination by Jan Kleinws:
Essential Immunology by Roitt, IM -
Immunology by Tizard
The elements of Immunology by Fahim Halim Khan
Immunalogy and immunopathology by Stewart Sell

Outeomes: 4 i
Students will be able to .

1 llustrate the Antibody structure and diversity " nkne

2 Summarize the types of immunity and immunological responses g #ar i

3 Apply immunological techniques practically waThand

4 Relate between cancer and immunology



A 1 PME ”EW}U[EI

G M.Sc, (Previous) Mie
e l"ﬂhlﬂ]ﬂﬁ‘ II Efmi!: ,
- Paper IV ME Pharmaceutical Mig robiolagy ;:;rn[rf:,n{ﬁm
& (4 HPW—#E‘miiu}
ag@h.‘i-‘-r:la.wtu

+ Present concepts in  microhi i i
= s microbial spoilage, prevention and Preservation of pharmaceuticg|

rinciples of Chemothera i s e .
Py and important entibiotic drugs in the

PR indestry biological assays in Cosmetic microbiclogy  and

jollL icroorganisms affecting pharmaceutical industry - - :
' ora of personnel, raw-materials, packin o T Mmghere. s, 4kl St gl

: ul s _ '
b _,I _ ul;:-. : ; mmﬂﬂﬂg m]’hﬂm-u‘l'g_ﬂ]_ iﬂmmﬁﬂfj. bmldlﬂﬂ, utensils ste Types of
. .--: s lmhm!awl i'pﬂ-ilqﬂ :

i e sterilization in pharmaceutical industry

j'00d manufacturing practices in phammaceutical industry

it 1] i

By S0y of chemotherapy - plants and assenicals as therapeutics, Paul Ehrlich and his

L II‘lh«!I'II:DIIE, selective toxicity and target sites of drug action in microbes. Development of

: gy thetic drugs - Sulphanamides, antitubercular compounds, nitrofurons, nalidixic acid,
S stronidazole group of drugs,

antibiotics - The origin, development and definition of antibiotics as drugs, types of antibiotics

and their classification. Non-medical uses of antibiotics.

smetics microbiology- testing methads and preservation

imicrobial preservation efficacy and microbial content testing

sellnit I

s Principles of chemotherapy ~ Clinical and lab diagnosis, sensitivity testing, choice of drug,
dosage, route of administration, combined/mixed multi drug therapy, control of antibiotic/drug

il I-r.rf action of important drugs — Cell wall inhibitors (Betalactam - eg. Penicillin), membrane
ES S nhibitors (polymyxins), macromolecular synthesis inhibitors (streptomycin), antifungal antibiotics
bz -i e .'I_l 3 ='I

i1y
ST he drug resisiance — The phenomenon, clinical basis of drug resistance, biochemistry of drug
Bk [csistance, genetics of drug resistance in bacieria.

: M g
et alngy !

Bhevan's V' oo Ceflern Chairman 103

o Microicady
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(L II:'ELI P i
Mi-BI'Dhiﬂlngiwl assays; Assays for growth prometiis S Is (Phenol
impanance, vilamin assay, amino acid assay for nun-rﬁﬁd"iﬁ mb'“ o
Assay for growth inhibiting substances — Assay uﬂ.thﬂlfﬂmpgﬂﬁF antibiotics —
coefficient/RWC). Drug sensitivity testing metho fﬁﬁr i 14 'lT;L: pssay (disc

Determination of MIC, the liquid tube assay, 5“'1'& agar Wbe i.f. i)
diffusion, agar well and cylinders cup method). s v a‘~~
Introduction 1o pharmacokinetics and phanﬂﬂmﬂ'"mmm ﬁ‘@ Filie T
Reference/Recommended Books for MB Pharmaceutical Mi“”"&? o ‘I. l-'._.

, “Haltiyme V
Disinfection, sterilization and preservation. Block, 5. S. (ed). L mﬁl y 11 ; F %)
Pharmaceulical Microbiology. Huge, W.B. and Russel, AD.Blac i s b E
Scientific, Oxford . ML R e 2
Principles and methods of sterilization in health sciences. P:rkm-'m?’*_‘.“%ﬁ .',,”.1.. ’
Springfield. A

Compendium of methods for the microbiological examination of foods. :!"F
Splitstoesser, D, Pub: American Public Health Association, Wﬂhﬂ‘ﬂ"’i‘ ARl |
Disinfectants: Their use and evaluation of effectiveness, Collins, CH., Ally "'-'n'fl Hht'f
Bloomfield, SF. And Fox, A. (eds). Pub: Academic Press, New York i ot ajgi vk
Inhibition and destruction of microbial cell by Hugo, WB. (ed). Pub: AcademiGiess i
Manual of Clinical Microbiology. Lennette, EH. (ed).Pub: American' SQgie ;a_&;fi"-_ R
Microbiclogy, Washington. R "'" :
Principles and Practices of disinfection. Russell, AP, Hugo,WB. "-‘“LM‘
Publ, Blackwell Sci. e
Biochemistry of entimicrobial action, Franklin,DJ. and Snow, GAPul:
Antibiotics and Chemotherapy. Garrod, L.P., Lambert, HP. And C' H } "l" ]

Churchill Livingstone. B e

Antibiotics. Lancini, G. and Parenti, F. publ: Springer-Yerlag. st
The Molecular Basis of antibiotic action, Ga.e, EF. Etal, Publ: Wiley, ~ssiur: il
MNew York. oo sdtgetae ik
Antimicrobial Drug action. Williams, RAD., Lamubart, PA. & Singletoris=t ~ 25 'Eh-
P. Pub:Bios Sci. Microbiclogical Assays. Hewilt, W T T
Antiviral Drugs. Kargor, 5.  imigeill - T

Burger's Medicinal chemistry Vol. I - [11 Ed. Nanfield E. World. o ET e
The cantrol of antibiotic resistant bacteria, Stuart, Hamis and Hasris, P
Indian Pharmacopea; United States Pharmacopea; British Pharmacopea,

Course Oulcomes:
Students will be able to

1 Analyze microbial upniluac;-fpréﬁnﬁnn and preservation of phAFHC:
© o OMP
2 Discriminate the mode of actions of various anti microbial agents
Use Practical skills in preservation and testing of various industrial
4 Perform microbiological assays in pharmaceutical industry

Lr



1l Semester Practicals Paper III
Immunology and Pharmaceutical Microbiolegy (CBCS)
{4 HPW-3Credits)

B hggllutina_ﬂun reactions — Widal, VDRL, HA, Blood typing
2. Precipitation test- single radial diffusion, Ouchterlony double diffusion.

Immunoclectrophoresis.
_ Neutralization test — Plague neutralization, Haeme adsorption test.
. WBC and RBC count and differential blood picture.

3
4
5. Separation of serum proteins.
6. Blot transfer and detection of protein on blot by staining.

7. ELISA
g Purification of [gQ from serd
g Indirect agglutination (Pregnancy hCG Ag)
ical and cosmelic products

10. Sterility testing methods for pharmaceutl
oelficient/ RWC)

I1. Tests for disinfectants (Phenol € .
12. Determination of antibacterial spectrum of drugs/antibiotics
13. Chemical assays for antimicrobial drugs

antimicrobial chemicals

14. Delermination of MIC valued for

|ﬁ'_-'.:?‘: .t'\LH L

19




;- EY . Semester [11
: iy llabus Subject Credits [Teaching Marks
g _." Ref No Heurs
. ; Internal Semester | Total
W Assessment Exam
i : THEORY
- PMB 301 | Food Microbial technology § 4 30 0 mn_'
Yy 2 {Core)
o) PMB 302 | Medical bacteriology 4 4 i0 T 100
o (Core)
w | PMB303 | DSE 4 4 30 70 100 |
. _% : A. Microbial Ecology and
P Plant Microbe
Interactions
i Or
B. Advancesin
Biotechnology
PMB 304 | DSC 2 2 15 335 50
' Industrial Microbiology
PMB 305 | MOOCS on line course 7 2 50 50
PRACTICALS |
" PMB 351 | Food Microbial technology | 3 0 75 75
o _ Mﬂﬂ Eﬂtﬂiﬂhﬂ' $
" PMB 352 PMicrobial Ecology and Pl 1 B |, 75 75
icrobe [nteractions; :
ustrial Microbiclogy
Ot
Advances in Biotechnology
¥ iect course work 2 4. 50 50
"@‘% PMB 353 fro Total 24 32 105 495 600

A
'E-HMHF'E

BOS in alicr
Bhpyan s ‘l.'i*:'.*.'»!'l_t

tr:'.nlnrg'lf
nane 2 Collage

F&SCN
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Semester IV
mw redits| Teaching Marks
RefNo Hours
Internal I Semester Total
[ —— | Assessment Exam
THEORY S—
-_-‘—'—-—-_____
PMB 40) EFLI and Molecylar B 1 0 70 T
E%
PMB 403 ;tam;:l! virology ang F 7 30 = =
AMasitolopy (Core
PVE 403 MT‘a % T
Hieehinology(Cope) :
FMB 44 DSE — . :

. 1 3 s
ﬁ.Hmmmmﬂ& 30 70 i}
Biﬂinfﬂtmaﬁn:s
Or

== H-Microbia) Proteomicg
PRACTICAL g
PMB 45T g Molecy]z, Biotechnology| 5 —f———
" edical virology 4n
L P I.DI#H
PMB 453 icrobial B & 54—
&nobiotechng|o
PME 433 Toject —--_—._a___.._____‘_‘__
_‘_-_‘—-_._
otal “—‘ﬁ—— i
rand Tnl.] __‘ﬂ_ﬁ—_ —-—-Tﬁ_____
I\‘\\—'—-—.—____‘____\_-_-_L_-_\_
hie
t‘.—i.h'lF-F'Eﬁfjli?ﬁrf k - j O
08 in .-*....J“:-!_* s .
ﬂhq-ilE:‘l'.'E Ve I 3 L ] b .F._..E'T'J_'”n ;
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Semester IV
| Syllabus Subject Credits| Teaching Marks
Ref No Hours
Internal Semester | Total
Assessment Exam
THEORY
PMB 401 | Cell and Molecular 4 4 30 0 [ 00
Biotechnology (Cure)
PMB 402 | Medical virology and 4 4 30 10 100
Parasitology (Core) -
PMB 403 PMicrobial ) 4 30 70 10
biotechnology({Core)
PMB 404 |[lSI: i 4 £ 11] T {1y
A Manobiotechnologyd:
Bicinformaties
Or
B Microbial Proteomics
PRACTICALS e %
PMB 451 [Cell Molecular Biotechnology; 2 4 50
ical virology and
itology : : m
PMB 352 Microbial biotechnology & 2 4 5
anobiotechnology and
ioinformatics
PMB 453 [Project 4 B o ]I |
- Toial 4 31 120 450 600
128 480 1920 | 2400
Grand Total 96 ] |

QA

Hoad of the Bepnoimsn]
Laparinedl ol rTe rbdolos
mo ity Wy Ll 00 snknn e o llF
aaintepuis b - SO0 0
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M.Se. (Final) Microbiology 111 Semester (CBCS)
PMB 301 Paper I Food Microbial Technology (Core)

(4 HPW-4Credits)

w Course ﬂl{hgthu: To summarize cn Fermented foods, Preservation methods, Dairy
Microbiology, Probiotics, Prebiotics and Food poisoning

Course Objectives:

The student will be able 10

Cob 1, Understand the concept of fermented foods and food spoilage mechanisms

Cob 2. Articulate the overall concept of role of microorganisms in Dairy Microbiology
displaying its different types, significance and control,

Cob3. Discuss in detail the concept of Prebiotics and Probiotics displaying theirHealth benefits.

Cob4, Discuss the phenomenon of bacterial and fangal food intoxication and Integrate the
mechanism of toxicity and detoxification of mycotoxins.

Unit 1
v Introduction to fermented foods; Fermented vegetables, Fermented vegetables, Health aspects of |
| fermented foods, Processing and fermentation of Sauerkraut and pickles; Cereal and legume

| based fermented products- Soya Sauce, Tempeh; Microbiology of bread and idly; Food

preservation methods and food safery issues, Spoilage of foods and factors governing the
I| spoilage.

| Unit 1

Dairy Microbiology - Types of microorganisms in milk, significance ufl mmmﬂ@nms in nulk.,
Microbial products of milk- Acidophilus Milk, Bifidus Milk, Bulgarian milk, Kefir, Kumiss,
| Microbiology of cheese, butter, yogurt; Microbiological examination of milk, Control of
| e ial flora of milk. Microbes and animal interactions- Rumen Microbiology, Production and
| Significance of Silage.

Unit 11

iotics and Prebiotis: Properties and beneficial effects of probiotics and ;qthln:lli-;s;
Prsc;.gmi.ng methods of Probiotics; Genetically Modified Prabiotics. Mushrooms production:

Cultivation of different types of Mushrooms; Edible Mushrooms; Therapeutic value of edible
{; Mushrooms.

Unit IV : . . e
Gereen Enumeration of spoilage mikroarganisms, D:I:::unn of padng_,em in .
Emﬁi:ilny“:i examination of fresh and canned foods; Microbial Food poisoning, risks and
hazards; Mycotoxins: Groups of myvotoxins, effects on human and animal health, Detoxiticaticn
Methods (Physical, Chemical and biological) and Mechanism of wxieity.

Recommended books

Recent Published papers on advances in relevant area to be referred
ierobiol Fraziet o .
| ;ﬁkﬂ and Eunhyﬂhwu- { 2008) Fundamental Food Mizrobialogy 4"!1.&." CRC Piess
Adums M R and Moss M O (2008) Food Microbiology 3rd Ed. RSC Publishing,

CBCS M.Sc Microbiology, Wilh effedt feom 2019 powands
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and Poole
Microbial Ecology — A conceptual approach lhir éﬂfg‘: e
Basic food microbiology {hhntl%:d :dhl;:“-ljd i:ﬂﬂ el 1
s Bi f Micro organism . —
Pﬂrl':;tu;; f:rﬁR?Fuliar. G, Perdigon (Kluwer .A.-;m:!;trln::r Publi ock University of Otago,
Probictics and Prebiotics: Ela;lcn:iﬁr:. Arpa_am;i_:ﬂﬂﬂ . Tann |
Bmm&fg ﬁﬁiﬁnﬂﬂﬁlﬂ;: ﬂ?u’n:m.uhnmtﬂ:}' experiments in microbiology

by Gopal Reddy et al.

111 Semester Practical Paper I
PMB 351 Food Microbial technology (CBCS) ‘

1. Microbiological examination of fresh and canned foods and mushrooms.

2. Microbiological examination of spoiled foods and fruits.

3. Microbiological examination of milk and milk products.

4. Microbiological quality testing of milk (MBRET test). .
3. Iselation and cultivation of anzeroblc microbes from Rumen

6. Extraction of Myeotoxins from contaminated grains/foods.

7. Isolation and identification of bacterial probictics like LAB.

8. Isolation and Identification of probiotic Yeast. T .
9. Screening of probiotic organisms for co-cultural and antagonistic activity; Production

of probiotic biomass.
10.Production of Mushrooms,

Dufcome:
The student will be ahle to

PMBE 301 CO1, Discuss the significance of fermented foods in daily lives and describe the
overall role of microbes involved in food processing.

PMB 301 CO2. Explain Dairy Microbiology and measure the role of different types of microbes
and their significanca. i
PME 301 CO3. Validate the concept and importance of Probiotics and Prebiotics. 4 ﬂ

FMB 301 CO4. Comprehend the overall concept invalved in Microbial Intoxication (Bacterizl
and Fungal) and review detoxification measures.

CHAIRPERSON

BOS ir Micraticlogy g | 305
e Yivekon 1 College Chairmar.
Bhavan's Yiuehe ] Ko et W :
psmanta Jniversiys

CBCS M.5¢ Microbiology, With effect from 2019 onwards
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M.Se. (Final) Microbiology 11l Semester (CBCS)
Paper I1 PMB 302 Medical Bacteriology (Core)

(4 HPW-4Crudits)

Overall Course Objective: To summarize on clinical significance of pathogenic bacteria
Course Objectives:

The student will be able to

Cob 1. Understand medical importance

and Classification of microorganisms and
Normal flora of human body
Cob 2. Discuss basic concept on Propert
Introduetion to Diagnostic microbiology

ies of pathogenic miczoorganisms and infections.
Cob 3. Describe Bacterial gir

borne infections and Sexually transmitted diseases caused
by bacteria
Cob 4. Understand Systematic bacteriological study on Water borne infections and
Wound infections
Unit 1

Principles of Medical Microbiclogy:
Classification of medically impartant microorganisms, Mormal flora of human body - Origin of
nommal flora, factors that influences normal flo

ra, role of the residemt flora, effect of
of normal flora

Unit I1
Properties of pathogenic microorganisms, Factors that influence pathogen city
Type of infections, source of infections, different modez’'means of infections
Diagnostic microbiology — Types of specimen, s
processing, laboratory

) fpes pecimen collection, transportation of specimen,
investigations, specific lab. Tests, note-spec

report. Use of lab animals in diagnostic microbiology.

Unit [I1

ific lab tests, diagnosis and
Systematic bactericlogy — Detalled study of morphology, cultural characteristi tigenic
structure, pathogenesis, diagnostic lab tests (conventional by,
prevention and treatment of the following bacterial

and molecular), epidemi :
iy cpidemiology
+ Beta-Hemolytic Streptococei,
d'l_piﬂunng. Mycobacterium '

Preumococed, Conmebacteium
leproe, Neisseria meningirides.
Sexually transmitted diseases caused by bacteria, Treponema pallidum, Neisserig gonorrhea.
Unit IV
Syslemalic bacteriology ~ Detailed study of momh isti igeni
BY — : rphology, cultura) characieristics, antigenic
stucture, pathogenesis, diagnaostic lab wests (conventional and molecular) epidemiology,
prevention and treatment of the following pathogenic bacteria: )

o L

L e
Bhasdn G v nnk Lihans m

Chanman BoS
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dysenterice, Vibrio choleran

Water bome Infections — E.coli, Salmonella pphi, Shigella tetani, Closridium  welchi, |

Wound  infections — Staphylococcus  aureus, Clostridium
Prevdomonar

Recommended Books

Review of Medical Microbiclogy by Jawitz, Melnick and Adelberg
Diagnostic Microbiology by Bailey and Scout

Medical Microbiology by Cruckshanak et al Vol I & 11 .
Text book of Microbiology by Ananthanarayanan and Jayaram Paniker

ITl Semester Practicals Paper IT
PMB 351 Medieal Bacteriology (CBCS)

1. Preparation of different pes of culture media/observation. Blood Agar, ﬁmmlute
Agar, Mannitol salt agar, Blair Parker medium, MacConkey agar, Lowenstein-Jensen ‘
medium, Wilsan Blair Bismuth sulphite medivm, Biochemical media, s

2. Staining techniques - Gram's staining, AFD staining, Albert Staining, Capsular s

3. Lsolation and identification of various pathogenic bacteria by microscopic, macroscopic,
hin-:l:;nmic:al. enzymatic and serological tests (Coagulase, Catalase, WIDAL, VDRL
iests,

4. Examination of pathogenic bacteria jpermanent skides.

Bacteriological examination of urine, pus, throat swab etz from patients for diagnosis.
6. PCR based diagnosis,

Lr ]
f

Course Qufcomes:

The student will be able o

(NI ;
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o I
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(Elective-I)
{4 HPW-4Credits)

Ovwerall Course Objcctives:

To create awareness on Microbial biodiversity & methods of analysis in natural environments,
explore plant microbe intcractions to develop microbial formulations for plant growth promotion
and illustrate moleculer mechanism of Quorum sensing, plant immunity and resistance.

Objectives:

The student will be able to

Cob 1. Understand concepts of microbial distribution and diversity in natural environments
and molecular methods for microbial diversity analysis.

Cob 1. Appreciate the Role of PGPR and PGPM in agriculture, application of Microbial
formulations and detection of bioinoculants,

Cob 3. ldentify bacterial and fungal pathogens and their control strategies and significance of
intzgrated pest management.

‘ Cob 4. Understand molecular interactions betwesn plant & microbe, two-component Sipﬂlm;.
Q systemic and induced resistance, Quorum sensing Systems in Microorganisms and their role in
Pathogenesis.
Unit 1

Microbial ecology: Concept of habltat and miche. Concept of populstion &nd community.
Development of microbial communitics. Microbial growth curve represeating r &nd k
reproductive strateeles. Planktonic growth and Blofilm fowmation.

Concept of plant probictics (Seed endophytes and plant endophytes). Microbial community
diversity analysis: Phylogenetic based approach (165 rRNA, Internal transcribed region), Taxon
based approach (gene diversity index, Shannon's diversity index), Sequence based approach
(Pyrosequencing, NGS).

Unmit 11

Plant growth promoting microorganisms (PGPM): Plant growth promoting rhizobacteria
(PGPR): Direct and Indirect mechanisms of plant growth promation.
Microbial formulations (peat, lignite, tale) and mode of inoculation in soil conditions,

(] Detection of microbial inoculants by staining, biochemical and molecular methods.
Flant-microbe beneficial inferactions: Pseudomonas-Plant Interaction and Bacillus Plant
L 3 Interactions and Trichoderma-Plant Interactions.

Role of biotic and abiotic factors in plant- microbe interactions

Unit-111

Plant Pathology and pests. Flant Disease Triangle. Diseases caused by fungi: Selerotium rolfsii and
Macrophoming phaseoling (collar rot disease, charcoal rot), bacteria: Yonthomonas campestris
(black rot), actinomycetes: Strepiomyces scabies (common scab).

Infections caused by pest: Helicoverpa armigera and Spodoplera litura

Biological and chemical control methods for plant diseases and pest management.

|I . i
H,G1H'F"F_ F'.S-._.IM k ¢ | L'h o
Hl:lS [y t-;lll.-r"l- :||;||'~.
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1
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ons on

e {
Jeneficial microbe interac em {Gac 5 and

i duction syst
aboveground plant phenotypic plasticity, Two-component signal trans

Gac A) in plant growth promoting bacteria . _ ine lactones
Cell ﬁiﬂﬂ?iﬂs and Quorum sensing in Gram nagative bacteria, acylated h“““:;'llm ki
(AHLs], Gram positive bacteria (peptides), yeast (Farnesols), Fungi (Oxylipins).

species communication, Inter-kingdom signaling. _

Host-pathogen interactions. Basic concept of plant immunity (MAMPS, FAM{';;RHM defense
mechanismes (induced systemic resistance {ISR); systemic acquired resistance (SAR).

Recommended Books:

POPR: biocontrol and bisfertilization by Zaki A. Siddiqui

Plasik-bacieria interactions: strategies und techniques to promote plant growth
by Igbal Ahmad, Jobn Pichued, §. Hayat

Plant Growth and Health Promoting Bacteria by Dinesh K. Maheshwari
M_r:mb-ui;ir Sustainablc Agriculture by K.V.B.R. Tilsk, K.K. Pal, Rinku Dey
Biochemical and genctic mechanisms used by plant romoting bacteria
by Bemmard R. Glick A ol

Plant-miceobe interactions, Violume 1 by Gary Stacey end Noel T, Keen \‘

Biﬂlﬂ-aha!mnmlut'wﬂpﬁumi‘ir’uhm 89 of Books in soils, plants, and the environment
by & 5. Gnanamanickam i

Plant-microbe interactions and biological control Volum 63 of Books in soils, plants, and the
environment by Greg J, Boland, L. David Kuykendall ’ e

New Perspostives and Approaches in Plant Growth-Promotin Rhizobacteria Research
Philippe Clemenceau, Peter Bakker & Jos Ragjimakers ¥

- LI Semester Practicals Paper INI PMB 352
Microbial Ecology and Plant Microbe Interactions DSE (A) (Elective-I)

1. Lmh{im of plant growth promoting bacteria (PGPB) from soil, compost,

3 P % : £a=
. Iznlation urT'iﬂ'lﬂ-lhnlﬂ;nﬂ selective medim i dﬂfﬂmﬂ'ﬂﬂpﬂ |dﬂ'lhﬁ|:1r_|,m l""._.l
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Course Outcomes:
The student will be able to

PMB 303C01. Describe microbial diversity and calculate statistical indices for diversity and
explain molecular methods of diversity analysis,

PMB 303C02, Explain direct and indirect mechanisms of plant growth promotion by PGPR and
develop microbial formulations for field application

PMB 303C03. Detect different bacterial and fungal pathogens based on signs and symploms
of plant diseases and their management using integrated pest control.

PMB 303C04. Explain molecular mechanism of pathogen recognition, induced and systemic
resistance in plants and describe different quorum sensing eircuits of microbes.
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C5)

Se. 111 Semester Mierobiology (CB :

Paper 111 l‘h{?]t.’r;i Advances in Biotechnalogy DSE (B) (Elective-1)
(4 HFW-ICudits}

Overy)) Courge Objectives:
of Animal cell :ulml'ing. G

Course Dhju;th-ﬁ;

The Student wiy be able ¢

i i inciple and aplicationg
ce Plant genetic engineering, P_FHHZIIJ And app|
Eﬂtl;zlm; and Eshitjl; Gene '-hﬁfﬂli.'r'- Tissue EHEIHEEI'IJII;.

tole and transgenic plants e
g Eﬁng techniques & Applications i

and synthesis of nanomaterials, Applications of

g,
ynthesis, Nitrogen Xation, Nutrign; upiake
JCIE.DE}’EFBI Quality anmvm'-e:rmf"ml:hu Lipids, Carbohydrates, vitaming ang
ferals, Dsafety cems Erf'ﬁnsgcnif: plants
Plants ag tors.
Usit-11
Animal Tige,e Culture: Frimary culturg, Organ Culture, Embryg Culturg,
lished Cayp lines
€ up, Cl'}-uprm:r'ﬂaliﬂ-n, Culture Collections
l and Safery, Bioethics,
Stem Ce[f Tur.:hur.'rlng}r. Cloning techniques Applications, 'ﬁ
{ Transgen;. ind knockaygs- ttle, transpenic birds, transgenic figy
i l Applicatione: Transgenic Mmice; i} Retrovig method ii) DA min‘u-in_jcs:um
iif) Engineered Embryonie Stem cel| method
Unit-111
Nanoscaje Systemsg, nAnoparticles, Nanowires, thin films ang multih}m—s; Propertias
. Nanomaterigls, _
Synthesis of nANOSiNIctures - physical, chemical ang h[u!ﬂslm. mi:mbin!ugim
Biomolecyjes 45 nAn0structyres
A0 particular egreier Systems, Micrg ang Nanofluigjes
Applicatiopg: Bmmsurs, drug and Eene delivery Syslems, chip lﬂﬂlﬂmlﬂilﬂ,
nang im.uglng, Nanomedigjna and Cancer
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Unit-[y

Genetic testing of diseases and disorders, Cancer genetics. Immunogenetics; prenatal
Diagnosis-chorionic villus sampling, amniocentesis, Pre-implantation
Diagnosis. Genetic counselling.

Gene therapy-concept, vectors, gene targeting and tissue-specific expression, Antisense
Technology

Introduction to pharmacogenomics, Pharmacogenetics and toxicogenomics

Social- genetic discrimination: insurance and employment, human cloning,

Foeticide, Sex determination

Tissue Engineering, Methods of Synthesis, Biomalecular Engineering

Recommended Books

1. Plant Biotechnology: The genetic manipulation of plants,2005,A Slater N Scatt &

M Fowler, Oxford Univ Press, Ouford.

2. Introduction to Plant Bictechnology(3rd Edin), H.5. Chawla

3. Roberta Smith, Plant Tissue Culture: Techniques and Experiments,2nd Edin,Academic
Press, 2000

4. HK Das{ed), Textbook of Biotechnology, Wiley India, 2004

5, JH Hammond, P Mcgarvey, and V.Yusibov(eds), Plant Bictechnolgy, Springer
Verlag.Heideloerg, 2000

6. B.B.Buchanan, W.Gruissen and R.L Jones(eds), Biochemistry and Molecular Biology of
Plants, American Socicty of Plant Biology, Rockville,USA,2000.

7. Plant Bitechnology and Agriculture:Prospects for the 215t Century, Arie altman JPaul
Michael Hasegawa,

8. Plant Biotechnology and Genetics:Principles, Techniques & Applications, Stewart,

C . MNeal June 2008, John Wiley &bons

9. Animal Cell Culture by lan Freshney

10, Basic Cell Culture. Ed.J.M Davis 2nd.Ed 2007. Oxford press

11. Animal Cell Culture Sudha Gangal

12. Principles of biotechnology and spplications-Glick and Pasternack

|3. Nanobiotechnology by David Goodsell, John Wiley

14 Handbook of Nanostructured biomaterials and their applications in nancbiotechnalogy by
Nalwa HS 2005. American scientific publishers

15. Nanobiotechnology by Niemeyer CM & Mirkin CA 2005 Wiley Interscience

16. Jogdand S. N., Medicel Biotechnology. Himalaya Publishing Houss, Mumbai, (2008)
17, Judit Pongracz, Mary Keen, Medical Biotechnology, Churchill Livingstone, Elsevier (2009)
18, Pratibha Mallari & V. Venugopal Rao, Medical Biotechnology, Oxford University Press,
India (2010}

19. U. Satyanarayana. Biotechnology
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111 Semester Practicals Paper 111
PMB (B} 352 Advances ia Biotechuology DSE (B) (Elective-IT)

- Terminclogy, Leboratory design of Animal tissuc culturc laboratory
?ﬂﬂnﬁmﬂ;fmpm medium, Sterilization and sterility checking.

Chick embryo fibroblast culture, visble staining.

Preparation of Manosilver By Wet reductian o
Method{Chemical),using Meem Extract (plants) & Bacteria(Microbiological)
Characterization of Nanosilver by UV spectrometry and microscopic methods
Antimicrobial effect of lonie silver and Nanosilver prepared by above methods. ]
Study of Nanosilver coated Gauze/iextiles for antimicrobial effect on different bacteria.

B e e

Eﬁ-‘ﬂm Dﬂtﬁj-“:

The student will be able 1o

:;m suaceg:i‘ MTE} cell ¢ ; i

P Iﬁ!i'mnlnnl . culturing methods, cloning techniques & Applications

e —
in signi of Tiocas ary mauh;ﬂﬁ:ﬁm Gene therapy and
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M.Se. I Semester Microbiology (CBCS)
Paper IV PMB-304 Industrial Microbiology (D5C)
(2 HFW.-2 Credits)

l Owerall Course Objectives: Update knowledge in new frontiers of Industrial Microbiology and
Microbial Technology

Course Objectives:
The student will be able to

EnhIL Understand i.ndmh-jnll;!- important mizroorganisms and their products, fermentor design
and its types, leam screening microbes of industrial importance, Detection and nssay of
fermentation products and strain development strategies,

Cob2. Categorize types of fermentation processes, fermentation type reactions, methods of
scale up & down stream processes, Discuss Methods of Immobilization, Advantages and
q disadvantages.

Uit I

| Intreduction 1o industrial microbiclogy. Definition, scope, history, microorganisms,
properties and industrial products. Screening for microbes of industrial impartance.
Primary screening, screening for amylase, organic acid, antibiotic, amino acid and vitamin
producing microorganisms. Secondary screening. Further evaluation of primary isolates.
Fermentation equipment and its use. Design of fermenter, type of fermenter, agitation,
peration, antifoam, pH and temperature control. Inoculum media, inoculum preparation.
Raw materials Saccharides, starchy and cellulosic materials Fermentation media and
sterilization.

Unit IT

Batch, fed batch and continuous fermentations. Direct, dual or multiple fermentations.

Scale-up of fermentations. Detection and assay of fermentation products. Physico-chemical

methods and biological assays. Product recovery methods. Strain development strategies.
ﬁ'\ Environmental factors and genetic factors for improvement, Immobilization methods —

Absorption, covalent linkage, entrapment and cross linkage, types of carriers, advantage and

disadvantapes.

Recommended Books

Industrial Microbiology by Casida, LE

Industrial Microbiology by Patel, AH

Industrial Microbiology by Miller, BM and Litsky Industrial Microbiology by Prescot and
Dunn Microbial Technology by Peppler, JH and Perlman, D.

Biochemistry of Industrial Microorganisms, by Rainbow and Rose

Economic Microblology by Rose Vol 1 -V

Microbial Enzymes and Biotechnology by Fogarty WM and Kelly, CT

Comprehensive Biotechnology, All volumes Ed, Murray Moo-Yong

Biotechnology (A text book of industrial Microbiclogy) Ed.

CBCS M.S¢ Microbiology, With effect from 2017 onwards
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Cruger& Cruger Advances in Applied Microbiology Ed. Perlman Seri
of volumes

Semester 111 Practicals Paper IV
FMB 352 Industrial Microbiology

|. Sereening for amylase producing crganisms
2. Sereening for organic acid roducing microorganisms wechni
3. Isolation of antibiotic pn:nd.'l.[:ln'nl microorganisms by crowded plate “
4. Isolation and culturing of yeasts
5. Separation of aminoacids by chromatography
6. Estimation of glucose by DNS method
7. Estimation of ethana] by dichromate method
8. Estimation of makose
9. Immobilized bacterisfyeastenzyme in fermentation

S

Course Outcomes:

The student wil) be able to

H-m-am_cm, Explain the process of fermentation and narrate sale up & down stream

Processes in industry , Microbial big pesticides, products from genetically modified microbes
and immaobilization

(y—e
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.S, 11 Semester Microblolo ; ]
L8517 e
Paper ¥V PRMB-305 MOOCS on ll'.'-i{:.i wu;bul

(2 HP'W-1 Crediis)

Students will be allowed 1o opt relevant online MDOE' s eourse and foliow the SWAYAM
guidelines for completion of course

Eemester 111
PME 383: Project Course Work {CBCS)
{4 HPW-1 Credits)

1. Students will be allocsted with n reseasch topic
7, Siudents will carry oat Review of Literatire on assigned topic
1, Evalustion willbe based on
a  Seminar presentation at the endo
b, Submission of hard COPY of Work plan

F uermesier 6n [g'n'il:'i\’ o lberabare
and Review of lileratims
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ML.Se. (Final) Micrebiclogy IV Semester [mﬁ}cuu]
Faper I PMB 401: Cell and Malecular Blotechnology (
(4 HPW-4Credits)

Course Objectives:
The student will be ghj, o

Cob L. Acquaint wig “oncepts in cell eyole regulation, Programmed cell death,

Cob2. Gajn Practical knowledge i, cloning Vectar design, sequencing methods
of DNA/Protein, malecular |ibraries construction and  cloning strategies in
Prokarye i

\ » 85R and Modern methpds like Site directeqd mulagenesis, Reverss
Benetics, Geng Silencing,

Cob g, Understand  (ha methodologies gng

i of protein kinases in cel| cyecle,
Programmed cey death, Genotoxicity ssays.
Signal transduction, G-Protein linkeq receptors, Concept
cGMP; Skmwptplidehmmmmilﬂaﬁnq. '
biology and geneqics: role of oncogens
Myc, ras, src, ps3, Rp, BCR-Ab|

Unit II : rDN 4, technology
Vectors in Molscular Biology, Artificia] fhrmmumu,
=5, Polymerase chain reaction, DNA/Proteiq sequencing ,
rRNA/ Genomic/ ¢ DNA Library Construction ang Sereening,
Cloning Techniques: cloning in £ coli,Yeast and insects, Wammalian cejls
Cloing sirategy, Transformation, Selection, Expressiog and detection of cloneq KEties,

Uit L1 : Molecyjyp techniques

Quantitative rag) time PCR,

Molecular techniques: Analysis of Protein-protein gng Protein-DN 4 interactions, Biochips
(DNA chips and Progein chips).

DNA ﬂngﬂ-pn'nting and DA markers: RAPD, RFLP, AFLP, Simple Sequence repeat (SSR)
markers,
Site directed mulagenesis

CBCS M Se Microbiology, With elfect from 201 oo ards
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Reverse Genetics % 4
Epigenetics
Gene knock out - RNAi and Gege silencing, g

Unit 1V ; Applications of molecular biotechnology

Gm:thmpy : veclors, safery consideratians (SCID,
Transgenic and knockout

Recommended Bogls
Molecular biology by Robert Weiver
Molecular bislogy by David and Freifelder
Microbial genetics by David and Freifelder a.
Molecular bistechnology by Chanarayppa
Methods in Molecular Cloning by Sambrook.
Uenetics of bacteria and their viruses by William Hayes
Mulecular biology of the Bens by Watson et 4
The Biochemistry of nucleic acids by Davidson JN
Molecular biotechnology by Primrose
Molecular Biotechnology by Bernard R. Glick and Jack J Pasternak
DNA Microamays Ed. M. Schena
IV Semester Practicals FPaper |
FMB :451 Cell and Molecular Biotechnology (CBCS)

L. lmhﬂnnufPlamidDHﬁu,RﬂhmdPrﬂ:imﬁmﬁmﬂ.

2. Restriction mapping

3. PCR technique.

4, Demaonstration of gene cloning in bacteria, Southern Blet, RFLP,
3. Recombinant confirmation (Gel shift assays, blue white selection),

-

Course Outcomes:

The studeats should be able to

PME 401C0O1. Describe the mechanism of cell eycle regulation, apoptosis and

Cancer induction & inheritance, Signal transduction pathways,

PMB 401C02. Choose appropriate cloning vectors, sequencing methods for DNA /Protein,
malecular library construction and cloning techniques in prokaryotes and eukaryotes,

PMB 401C03, Identify the Molecular Technigues like-PCR, BT PCE, RAPD, RFLPSSR
for application in molecular diagnostics and Discuss on Site directed mutagenesis, Reverse
genetics, Gene knock and Gene Silencing, Geae therapy.

PMB 401COA4. Categorize Transgenic Plants and Animals with their applications;

Explain the significance of Siem Cell technology and Genome Engineering applications in
biology.

CBCS M.5c Microbiology, With effect from 2019 onwasds
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M.Sc. (Final) TV Semester Microbiology {CBCS)

re
Paper 11 PMB 402: Medical Yirology and Parasi tological (Core)
(4 HPW-4Credils)

- . asites
Overull Course Objective: To summarize on clinically significant of viruses and par

Course Objectives:
The students should be ahble to

Cob 1. Understand to Diagnostic microbiology and describe study on Viral air borne
infections

Cob 2. Perform Systematic study on Waler borne and Zoonatic viral infections

Cob 3. Describe study on viral Sexually transmitted diseases

Cob 4. Gain knowladge on Parasitic and Mycotic infections.

Unit 1
Diagnastic virology - Cultivation of pathogenic viruses in lab animals and tissue culture
ldentification of pathogenic viruses and establishment of viral etiology

v Cultivation, pathogenicity, lab diagnostics, prevention and control of air borne vira)
infections — Influenzg virus, Rhinovirus, Corona virus, Rubella virus, Adeno virus (type 2),

Eﬂ'lh:ﬂlll':. cultivation, Pathogenicity, lab diagnostics, prevention and econtral of viruses

Etmﬂtulm, cultivation, pmg_z:nhhy. lab diagnosties, Prevention and control of Viruses

viruses and their diseases
Acquired immunodeficiency syndrome (AIDS)

Unit Iv

Recommendeq Books
Review of medica| microbiology by Jawitz ef 5
Medica| hbﬁﬂwqrhimuul for tropical countrics Vol [ & | by Monica Cheesbrough

Text Book of Microbiology by Anenthanary Panik
: _ Yanan and Javaram
Viral and Ricketsial infections of Man by Horsfall ang .fn:m )

CBCS M.5¢ Microbiology, Witk effect from 2019 onwards
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Text book of Virology by Rhodes and Van Royan
Virological Procedures by Mitchal hasking
Virology by Wilson and Topley

IV Scmester Practicals Paper 1T
PMB 451: Medical Virology and Parasitology

1. Tissue culture techniques (demonstration)

2. Microscopic studies of viruses infected materials (demonstration)

3. Examination of pathogenic fungi

4. Exsmination of stool for Hookworm, Round worm

J. Examination of siool for Emtamoeba histolytica

6. Examination of blood smear by Leishman stain for Malarial parasites
7. Immunodiagnosis - Tridot test for HIV, Hepstic test for HBY, ELISA.

Couarse Oulcomes:

The students should be able 1o

PMB 402 Cﬂlhﬂnmmufﬂmhlﬂﬁmhmﬂsﬁtm
procedures for identification of viruses and list out air bome viral pathogens

PMBE 402 CO2. Classify water borne viral pathogens and Zoonotic viral pathogens

PMBE 401 CO3. Describe sexually ransmitted viral pathogens

PMB 402 COA. Categorize parasitic and mycotic infections

CBCS M.5e Misrobiology, With effect from 2019 onwards
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M.Se. IV Semester Microbiolo
gy (CBCS)
Paper IV PMB. 403 Microbial Biotechuology (Core)
(4 HPW-4 Credits)

e
ledge in the frontjeps of Microhia| Femh:nr..m‘jvn Products

Objectives,

'::“- ]-I L-m-"
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Unit 111

Antibiotics — Commercial production of benzyl penicillin, uses, microorganism, inoculum
Preparation, production medium, fermentation, recovery and semi-synthetic penicillin.
Fermentative production of letracyclines — uses, chlortetracycline, oxy-tetracycline,
tetracyeline and semisynthetie tetracyclines,  siructures, microorganisms, inoculum
preparation, production medium, fermentation and recovery methods.

Unit IV

PI‘_ﬂdm:l:im and application of microbia] tnzymes. — Ampylases and proteases, usEs,
microorganisms, inoculum preparation, production medium, fermentation and recovery
Steroid transformations — Substrates, typical structures, microorganisms, inoculum
preparation, | 1-hydroxylation, process and recovery,

Principles of vaccine produstion and types of vaccines , Microbial biopesticides

Microbial products from genctically modified (cloned) organisms e.g. Insulin,

Recommended Hogks

l. Industrial Microbiology by Casida, LE Industrial Microbiology by Patel, AH

2, Industrial Microbiclogy by Miller, BM and Litsky Industrial Microbiology by
Prescot and Dunn Microbial Technology by Peppler, JH and Perlman, D.

3. Biochemistry of Industrial Microorganisms, by Rainbow and Rose

4. Economic Microbiology by Rose Vol [ V

3. Mi i

(A text book of industrial Microbiology)
6. Ed.Cruger & Cruger Advances in Applied Microbiology Ed. Perlman Series of
volumes

Semester IV Paper IV Practicals
PMB 452 Microbial Biotechnology

l. Production of ethanol by flask fermentation, recovery of ethanol by distillation
and calculation of fermentation efficiency

2. Preparation of wine from grapes/fruits by fermentation

3. Production of citric acid by fungal fermentation, recovery and estimation
Production of amino acid (Glutamic acid/lysine) by fermentation Production of
amylase by fermentation, recovery and estimation Froduction and estimation of
penicillin by flask fermentation

4. Scale up of fermentation.

CBCS M.5c Microbiology, With effect from 2019 onwards
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Course Outcomes:
The students should be able to

PMB-403CO1. Explain fermentative production of alcohol, beer and wine with their
ipsiream and dnw Fmﬂiilﬂ.
FMB-403C03, Describe fermentative production process of citric acid, Vitamin B 12,
and Glutamic acid.

+ Discuss fermentative production of antibictics i.¢ penicillin and tetracycline
m:hchwmmnmmmmpm! ing.

CBCS M.5Sc Microblology, With effect from 2019 anwards
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M.Se. (Final) IV Semester Microbiclogy (CDCS)
Paper IT1 PMB 404 Nanobistechnology& Bioinformatics (Elective 1)
(4 HPW-4Credits)

Overall Course Objective:

The students will summarize the applications of nanotechnology and demonstrate the BLAST
search for nucleic acid and protein databases.

Objectives:

The students should be able to

Cob 1. Understand the properties of MNanoparticles and synthesis of Nanoparticles

Cob2. Leam the characteristics of nanoparficles and applications in Environmental
bioremediation and medicine

Cob 3. Acquaint with biological databases and the Human Genome Projest

Cob 4. Classify variety of coding and non-coding RNAs and Leamn to create proteins with
novel properties using protein databases

Unit 1: Structure, Properties and Synthesis of Nanoparticles 15 hours
Introduction and Development of Nanobiotechnology.
Nanoscale systems- Definition and Features; Nanoparticles - Classification and Properties
Properties and applications of Mano structures- Carbon nanotubes, Quantum dots,
Semiconducior nano particles, Metal based nanostructures, Mano wires- polymer based
nanostructures, Gold nano structures, and Protein based nanostructures

Synthesis of nanostructures — Concept of Top down and Bottom up Approach

Physical- High Energy Ball Milling, Melt Mixing, Solvothermal process, Physical Vapor
Deposition, Laser Ablation, Sputter deposition, Electric Arc,

Chemical — Co-precipitation method, Sol-Gel Method, Micro emulsions

Biological- Synthesis using plant extracts, Microorganisms, Enzymes and agricultural waste.

Unit 2: Characterization and Applications of Nanoparticles. 15 hours
Nanoparticles Characterization techniques based on Structure, Light scattering ability,
Surface topography and Composition: Optical Methods - UV-Visible spectroscopy, X-ray
diffraction;  Imaging and Size- Scanning Electron Mieroscope (SEM), Transmission
Electron Microscopy (TEM), Atomic Fluorescence Microscopy (AFM), STEM, Vibrational
analysis- FTIR Spectroscopic analysis, Dynamic Light Scanering (DLS), X- Ray Diffraction
(XRD).

Nano filtration — Water purification and Desalination; Nanobiotechnological applications in
Environmental Bicremediation;

Nanobiosensors- DMA based biosensors.

Nanotechnology in  Medicine: Nanobiocides, Manoparticles in  Cancer therapy,
Nanocstructures in drug discovery and drug delivery.

CBCS M.3¢ Microbiology, With effect from 2019 onwards
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15 Hours

Bioinformatics and genomics

Uit 3 =
In::udu::rim ta Bloinformatics and Molecular Databases
Primary Databanks — NCBI, EMBL, DDBJ; Secondary Databases — UNIPROT; Structural

Database ~-PFDR : ;
Database similarity search (FastA, BLAST); Alignment: Pairwise and Multiple sequence
alignment, Phylogenetics analysis and Tree construction

Genomics and whole genome sequencing,;

HGF, Genome Annotation and Gene Prediction

Primer Designing

SNFs, WGA (WGS) (Whole genome analysis and whole genome studies)

Unit 4: Transeriptomics and proteomies 15 Hours
Transcriptomics and sequencing a transcriptome, microarrays

ENCODE

Proteomics and sequencing & proteome
Protein folding ir vivo and the roles of Molecular chaperones,

Protein Sequence Analysis; Approaches for Protein Structure Prediction (folding i silico)-
Homology modeling of protein; Energy Minimization Methods; Active site identification;
Structure Based Drug Design and Ligand-based drug Design; Docking studies

Recommended bools:
Bionanotechnology: Lessons from Nature by David 5. Goodsell
Handbeok of Nanostructurcd Biomaterials and Their Applications in Nanobiotechnology -
Hari Singh Nalwa

Manomaterials for Biosensors, Cs. Kumar, Wiley - VCH, 2007

Nanostructures and Nanomatesials: Synthesis, properties and applications. Ghuzang G.Cag .

Monteiro - Riviere and C. Lang Tran, 2007.
Nanomedicine, Vol. I1A: Biocompatibility by Robert A. Freitas

Lesk M.A. (2008) Introduction (o Bicinfarmatics, Oxford Publication, 3rg
International Student Edition =
W_ﬂ.l’.}, Mendirata N. and Rastogi P. (2007) Bioinformatics: methods and
applications, genomics, proteomics and drug discovery, 2nd ed. Prentice Hall

India Publication )
Primrose and Twyman {2003) Principles of Genome Anzlysis & Genomigs.

Blackwell
Ghosh, Z. and Mailick, V. (2008) Bioinformatics- Principles and Applications,

Oxford University Press.

i
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Semester IV Paper [V Prac ;
PMB 452 Nanobiotechnology and Bioinformatics

Chernical icrobiological Synthesis of Nano Biomaterials:

Green Eﬂm:sgziﬁﬁm?mupﬂizﬂzg  Clippet. Zinc and Silver using |ﬂﬂ.ﬂ[5 extracis
Charscierization of Nanoparticles by UV spectromelry

&;:iz:icm;?nl cﬂ::i:qnl‘ luTi.r.Tinf;nd H:ﬂ;csih-n' prepared by above methods
Dﬂhbm m‘":hlﬂu

BLAST und MSA

Primer Design

Protein Modelling

B - g LA e Led o e

Course Outcomes:

The students should be able to

PMB 404CO1: Review the properties of Nanoparticles and compare various methods
mveolved in the synthesis of MNanoparticles.

FMB 404C02: Lisi the characteristics of nanoparticles and explain the therapeutic
and bioremediation applications of nanoparticles,

PMB 404C03: Explain the Human Genome Project and identify the biological databases
and its application.

FMB 404C04: Distinguish coding
novel properties using protein data
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and non-coding RNAS and illustrate proteins with
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Semester IV Faper IV Practicals
PMB 452 Nanobiotechnology

Chemical and Microbiclogical Synthesis of Nano Biomaterials:

l.

2. Green synthesis of metal nanoparticles - Copper, Zinc and Silver using plants extracts

3. Characterization of Nanoparticles by UV spectrometry

4.  Antimicrobial effect of Ionic silver and Manosilver prepared by above methods
Course Outcomes:

The students should be able to

PMB 404C01. Review the properties of Nanoparticles and compare various methods
involved in the synthesis of Nanoparticles

PMB 404CO2. List the characteristics of nanoparticles and explain the therapeutic

and bioremediation applications of nanoparticles

PMB 404C03. Explain the Human Genome Project and identify the biological databases
and its application

PMB 404C04. Distinguish coding and non-coding RNAs and illustrate proteins with
novel properties using protein databases
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Overall Course Objectives: This paper provides foundation in protein Eh"l-lnﬂiﬂ‘- and '
interactions, analytical methods and clinical proteomies and protein engincering.

Objeclives:
The students should be able to

Cob 1. Study in Protein structure, Function and Protein - Protein interactions
Cob 1 . Leam w protein separation techniques, Protein identification methods .
Cob 3 Gain knowledge in Microbial pathogenesis at the protzome level,
understand importance of Antibiotics and Immunomodulators

Cob 4 Acquaint with Proicin-Protein interaction, Protein-DNA interactions
Update on recent trends in Clinical Proteomics, Protin enginering, Drug design

Unle I

Frotein structure - Different levels of protein structure, Protein Folding and unfolding, Active
sites and effects of pH, temperature, subsirate concenirations, inhibitors and activators on
activity. Protein functions .e.g. structural, storage, transport, hormonal, receptor, contractile,

efensive, enrymatic, Protein interaction in cell signaling nevrotransmitters and membrane
channel opening and closing.

Unie 11

Separation techniques — 2-D gel and polyacrylamide gel electropharesis (PAGE)
Biological TIss spectrometry -MALDI-MS, ESI-MS, LC-MS/MS Finger printing,

Protein }d:r_u.ufmanm — Peptide mass fingerprinting (PMF), Electro blotting and sequencing
Determination of 3-D structures by x-ray erystallography, NMR and hemology modeling.
Unit 111
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Recommended Books

Principles of Protein structure, Schultz, G. E., and Schirmer, R. H. Dr. ShaktiSahi

Protecmics, Danicl C. Leibler

Microbial Proteomic, Marjo Poutanen

Proteins: Structures and Molecular Principles (2d ed.), TE Creighton

Organic spectroscopy, William Kemp

Protcome Research: Two-Dimensional Gel Electrophoresis and  Detection Methods
(Principles and Practice), T. Rabilloud (Editor), 2000, Springer Verlag

Introduction 1o Protein Architecture: The Structural Biology of Proteins, M.Lesk, 2001,
Oxford University Press

Semester Practicals Paper ITI PMB (B) 452
Microbial Proteomics

Protein isolation from E coli, Bacillus and Yeast. &
Sequence analysis of proteins (by BLAST, Clustal W and Phylip).

Protein structure prediction by Homology modeling.

in silico translation of protein

Overexpression of heterologous protein in E.coli.

Purification of cloned protein in E.coli.

Protein identification by immunoblotting
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Course Qutcomes:
The studenis should be able ta

PMB 404 CO 1. Describe Protein structure and Function, Knowledge on protein — protein

B e
PMB 404 CO 2. Classify protein separation techniques, and Protein identification methods :
PMB 404 CO 3. Identify the microbial pathogenesis at the protcome level, discuss LE.
the importance of Lantibiotics and Immunomodulators
PMB 404 CO 4. Distinguish between Protein-Protein and Protein-DNA interactions,
Describe the significance of Clinical Protzomics, Protein engineering, Drug design.
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IV Semester
PMB 453: Project Work (CBCS)
(8 HPW- 4 Crediis)

- Number of students who will be offered project work will vary batch to batch

depending upon the infrastricrural facilities and may vary each year.
The college shall announce regarding the number of seats for project work well in
advance and may select the students for the same based on merit.

- Project work will involve experimental work and the student will have to do this in

stipulated time,

The final evalustion of the project work will be through & Panel involving internal
and external examiners.

+ Guidelines provided by college for executing and evaluation of project work will be

firal,

- Students will be asked their choice for Project work at the beginning of IV semester

and all formalities of topic and mentor selection will be completed by this time.

. Project work will be offered in liey of expertise and infrastructural facilities of the

department and will be evaluated for 3 credits.
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