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Course Name ; - M.Sc. viicrobiclogy -

SCHEME :- Semiesteri

TOLLLL Ll

] S.N. Subiect L{PIT|TP IjNTEFH’aT.*?\L PIVI T
1 |[Molecular Immunology (Th) Y¢ 4| _ |30 20 = 1106
—2 Molecuiar Immunology ( Pr) Yt ] 20 80 | 100
_3 - Microbial Physiology & Development ( Th ) 4| _ | 80 20 _ | 100
4 |Microbial Physiology & Development ( Pr) =] &l e 20 80 | 100
5 [Bioenergetics & Molecufar Enzymology (Th ) 4| _ |80 20 _ i 160
G [Bioenergetics & Molecular Enzymology (Pr ) el @ 20 80 100~
7 |Bioinstrumentation (Th ) v 4 _ |80 20 _ | 100
& |Bioinstrumentation (Pr) ¥ el & Vo 20 80 | 100
TOTAL 16 16 (320 160 320 800
SCHEME :- Semester Il
S.N. Subject L [PiT| TP | INTERNAL | P/V T
T [Advanced Clinical Virology (Th) Y¥ 4| _ |80 20 _ | 100
2 |Advanced Clinical Virology (Pr)  ¥¢ ] & 20 80 | 100
3 |Advanced G’énelic Eng?néering (Th) 41 _ |80 20 o 100_
£ |Advanced Genetic Engineering ( Pr ) N 20 80 | 100
5 [Food & Dairy Microbiology (Th) Yt ¥« |80 20 _ | 100
| S [Food & Dairy Microbiology (Pr ) Yt 14l 20 80 u;
7 iMacromolecules & Molecular Enzymology ( Th ) 41 _ 80 20 _ | 100
8 ffﬁaf::cmcfe-:uies & Niolecular Enzymology ( Pr) & 20 80 | 100
TO_TAL 16| 16 | 320 160 I320 800
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SCHEME :- Semeostor '

S.N. Subject L |PIT| TP [ INTERNAL DN T
1 B_i'o—ir;ormatxcs, Microbial Genetics & Proteomics ( Th) 41 - |80 20 - _1?;0
2 IBioinformatics, Microbial Genetics & Proteomics ( Pr ) _ral 20 80 | 100
2 |Bioprocess Engineering & Techniology ( Th ) 41 _ |80 20 _ | 100
4 |Bioprocess Engineering & Technology ( Pr) w b ] 20 80 1OCT
5 |Enzyme Technology (Th) Yr 41 |80 20 _ | 100
6 |Enzyme Technology (Pr) %% | 4| _ 20 80 | 100
7 |Microbial Diversity (Th)  ¥r 41 |80 20 _ | 100
8 [Microbial Diversity (Pr )  Yr o] & F 20 80 | 100

. TOTAL 16] 16 | 320 160 320 800
SCHEME :- Semester |V
S.N. Subject L|PIT| TP |INTERNAL|P/V| T

1 |Pharmaceutical Micmbiology (Th) : 41 _ |80 ZC _ | 100

2 |Pharmaceutical Microbialogy ( Pr } i &k 20 80 100

3 |Recombinant DNA Technology (Th) Yt 41 _ |80 20 _ | 100

4 |Recombinant DNA Technology(Pr ) Yr 1 &4 20 80 | 100

5 |Industrial & Environmental Technology ( Th ) o 4 _ 180 20 . | 108

8 [Industrial & Environmental Technology ( Pr) Yt &l 20 80 | 100

7 |Project = | [ = _ | 200

TOTAL 12] 12 240l 120 240 800

P IV Practical | Viva Voce- Marks, T = Total

-

== Denotes - University Conducted Exam Papers

L = No. of Lecturer / Week, P/ T = Prcatical / Tutorial in hours, TP Theory Paper - Marks,



Examination Pattern for Theory & Practica!

Examination Pattern for University Conducted & College Conducted Papers

1) Fer Theoiy Paper Exam Question Paper
A) Question No. 1 - Long Question - 20 Marks
B) Question No. 2 - Long Question - 20 Marks
C) Question No. 3 - Short Question - 10 Marks
D) Question No. 4 - Short Question - 10 Marks
E) Question No. 5 - Short Notes ( Any Five ) 20 Marks

TOTAL - 100 Marks - 80 Marks External 20 Marks Internal
( 2) For Practical Exam Question Paper
A) Long Question - 30 Marks
B) Short Question - 20 Marks
C) Journal ( Record Book )- 15 Marks:
D) Viva Voce - ' 15 Marks

External Marks - 80 Marks
Internal Marks - 20 Marks
Tota! Marks - 100 Marks
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Scmester- |
Thicory Papei-l
Molecular Immunelogy
Muarks: 100
Unit- |

Immune .‘-Iyslum

Organs und celis involved in immune system and immune response. i_ymphuc,ylt:s their
subpopulation, their properties and functions, membrane bound receptors of lymph cells.
helper T eclls suppression, lymphocyte trafficking. .

Unit 11
Antigens and Immunoglobulin

Concept of hapters, determinants, conditions of antigenicity, antigens and
immunogenccity. superantigen.

Innmnoglobulines: Stracture and propertics of immunoglobulin classes. Theories of°
antibody lormation, hybridoma technology for monoclonal antibodics and designer
monoclonal antibodies. Multiple mylomas and structural basis of antibody diversity.
FFreund’s adjuvants and its significance.

Unit —I11

Antigen- Antobody reactions

Antigen - Antibody reaction by precipitation, agglutination and complements fixation.
Non-specific immune mechanism:- surface defenses, tissue defenses, opsonization,
Inflammatory reaction, and hormone balance,

Tissue metabolites with bactericidal properties (Lysozme, nuclein, histone, protamine,
busic peptides of tissues- leukins, phagocytins, lecterins, haemocompounds)

Unit—=1V
Expression 2nd Regulation of Immune Response :

Regulation of immune response : antigen processing and presentation, generation of ;
humoral and cell medicated immune response, activationof Band T lymphocyles,
cytokines and their role in immune regulation; T cell regulation, MHC registration,
immunological olerance. Cell mediated cytotoxicity: Mechanism of T cells and NK :
‘mediated lysis, antibody dependent ce!l mediated cytotoxicity, and macrophage mediuted |
cylotoxicity. ;
Complement system classical, alternate, lectm pathway of complement activation.
Regulution of complement activation, 2
Transplantation immunology. MHC, types of grafts, grafts rejection, GVH reactions, If
mechanism of grall rejection, and prevention of graft rejection.
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Farmunity and immunoassays

Diciense agnine bacteria, vituses, fungt and parasites. mmunodizgroosties aod
immunotherapy in virology- serological methods for detection and quuntittiva ol viruses
including Iepatitis, Influenza, HIV and others. '
Immuno-assays : SRID. ELISA, ELISA- PCR, RIA, Western Blotting Immunofluroscens
and their application immune deficiencies and autoimmunity.

Practical Paper I

. Marks -100
I. Diagnostic immunologic and methods i
Precipitation methods "« Immunodiffusion
- Immuno electrophoresis
Agglutination method - -Widal test
- Haemagglutination
- . ELISA mecthod

2. Scparation of serum protein by submerged agarose gel clectrophoresis.

3. Purification of human immunoglobulins from serum and confirmation of its
antigenicity . '

4. [dentification of S. typhi by serotyping. (Purification of H and O antigens from

S. typhi). ; A .

5. Clinical diagnosis of Rheumatoid arthritis by purifying immunoglobulins and albumins
and confirmation by lattice agglutination test.

6. Listimation of Alkaline phosphate from patient’s serum.

7. Demonstration of western blotting.

“§. Detection of isozymes of Lactate dehydrogenase ny PAGE

Y. Clinical diagnosis of viral diseases by PCR, ELISA.
References: .
I. [sscntials of immunology by Riott M. 1998. EJ.BS. Blackwell Scientific
Publishers, London.

2. Immunology 2™ edition by Kuby J. 1994. W.H.Freeman and co. New York.
Immunology- Understanding of immune System by claus D. Elgert. 1996 Wiley-
Liss, New York.

4. Fundamentls of Immunology by William Paul.
5. cellular and molecular immunology- 3™ Edition by Abbas.
6. Immunobiology The Imimune System in Health and Discase . 3% Edition by

Travers.

7. Immunology. A short course. 2" Edition by Benjamin.
%. Mannual of Clinical Laboratory and Immunology 6" Edition 2000 by Noel .

Rose, Chief Editor. Robert G. Hamilton and Barbara Detrick (Eds.) ,ASM

publications.
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Microbial Physiology and-Development

Marks: 190
Unit-| Bacterial l’hotosynihcsis '

-

Photosynthetic Microorganisms,photosyhthciic
redusing power by cyclic & noncyclic photo
photosynihetic bacte

pigments and generation of
ria.Carbon dioxide

phosphmylaricm,efcc:ron transport chain jn
fixation pathways,
Unit-2 Bacteria] Respiration

‘ron transport chain, free energy
& theories of ATP

: N transport chain jn sonie
chemolithotroph:'c bacteria.

Unit_—3 Bacteria] Permiation

Structure & organization of membrane
((Hycotonjuganls & proteins in membrane Systems),fluid mosajc model of
mcmbranc.Mclhods of study diffusion of solutes in Bac[cria,passive diffusion.faciiitatcd
diffusion,different mechanisms of actjye diffusion(proton Motive Force.PTS role of -

ifferent permeaseg in E.coli. Transport of aminoacids &
rganisms & their mechanfsins. ),

permesases in transport,d
inorganic jons in microo

Unit-4 Bacierial Sporulation

Sporulatin
Sporulation,Infly
changes during s

g bacteria,molecu!ar archi
ence of different. factors o
Porulation. Heat resistanc

‘echture of Spores,induction & Stages of
n sporu[ariOn.Cytological & macromolecl_ﬂ'ar
€ & sporulation, -

Unit-5 Bacteria] Chemolithotrophs

Physiologicy groups of ch

emolithotrop
rouos,nitrite oxid

ation by Nitro grou
drogenomonas species.Ferro
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Practical Paper-11

Marls-100

I Isolation of photosynthetic Lacteria. ;
2.Glucose uptake by EE.Coli/Saccharomyces cerrvisiac(Active & passive diffusion)
3.EfTeet of UV, Gamima radiation,pH,disinfecta
germination of Bacillus sp.
4.Determination of Iron oxidation Rate of Thiobacillus ferroxidans.
3. Determination of sulfur oxidation Rate of Thiobacillus
6.Microbial degradation,decolourizati
immobilized cells).

. T.Listimation of caleium jons

nts,chemicals & metal ions on spore

ferroxidans . i
on & adsorption of organic dyes(by free

present in Spdrulating bacteria by EDTA method.

8.Demonstration of utilization of sugar by oxidation & fermentation techniques.

Reference: g _
I.Microbial physiology & metabolism by Caldwell D.R. 19905 Brown publishers,
2..Microbial physiology by Moat A.G. & Foster J.W. 1999. Wiley

3.Prokaryotic Development by Brun. W. V. Shimkots I.J.2000 ASM.Press

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

5.Applicd Microbial physiology by Rhodes.

G.Biosynthesis by Smith, -

7.The Bacteria. Volumes by 1.C.Gunsalus & Rogery Stainer, Acadamic press.
8.Microbial physiology by Benjamin.

PAPER-III

BIOENERGETICS AND MOLECULAR ENZYMOLOGY

Mariks:-100

Unit-1 ~ Carbohydrate catabolic patiiways & microbial
growth on CI Compounds '

EMP,HMP ED,phospoketolase pathway,
Anaplcrotic sequences, catabolism of different c
regulation of carbohydrate metabolism, Pasteur
Microbial growth on CI compounds (Cvani
and carbon monoxide).

TCA cycle, methylglycxal bypass.
arbohydrates, glycerol metabolism,
effect, Substrate level phosphorylation.
de, Methane, Methanol, methylated amines

Unit -2 Bacterial fermentations (biochemical aspects) and
Biosynthesis '

Aleohol, lactate, mixed acid, butyric acid, acetone-buta
methane, and acetate fermentations. Fermentati
{amino acids)-alanine, glutamate and glycine.

Biosvnthesis of Purines, Pyrimidines and fatty acids.

noi, propionic acid, succinate,
onof single nitrogenous compounds

e S S
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Endogenoys met
and argm

abolism a:,( degrad
atic conipounds

Funciion of endogenoys metabolism, types of reserve mater
degradaiion yng regulation of reserye materials —
pf:!_v,'hydroxybu[yrate (PHB), PH
Microbia] de

ials, cilZymaric synthesis,
glycogen, polyphospliates and
B procuction and its futuristic applications,
Bradation ol aliphatic hydrocirbong ( microorganisms mvalved, mog-
i Propane. decape , €tc.) an

» Pidtocaiechunate, meta-cleavage of catechol and
of catecho] angd Protocatechunate . homogentisate and

S (via catechg]
» dissimilatign

Protocaiechunzge
rekuted Dathwayy)

Unit-4 Properties of Enzymes
Classification ofenzymeg into six Major groups with suitable examples, N
classilication of(:nzymes.Dichrcnt-s!ructural conformation of’enzymc_pr
asg bincatafysts,catafylic Power,activation energy,substrate specificity act
of mechanigmyg 0. mechanism

ribonuclease.

s of action of lysoz
Monomcric;oh’gomeric & multienzy
IE};[rcchzymcs-lhcrm
abzymes. :

umerical|
otc:’ns.Enzym es
Ve site, theories
yme,chymotrypsin &

of enzyme actio

me cBmplcx,isozymcs & all

Osteric €nzymes.
ostab!e,sofventogenic &non-aqﬂcous enzy

mes. Ribozymes &

3

PRACTI CAL-Imx

| Marks—IOO

BfOENERGETICS AND MOLEC ULAR

ENZYMOLOGY

Lisolation & Idcntiﬁcation of Resery:

pulyphosphazase.PHB)ofB.megaren'um & Azotobacter S
l()uanulauve estimation of amino acides by Rosen’s method.

3. Quantitative estimation of sugars by sumners’s method.
4.Demonstratjop ofendogenousmctabolfsm inB
under starvation condition,

M3 amylase/Protease (O

ptimization of parameters
reaction pH,Xm, Vmay

& meta] ions as activators & )

aton of aliphatic

d aromatic hydrocarhogs and

T e L
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iLelerences

t Understanding enzymes by Trevor Palmer.

Z.Enzyme kinetics by Paal Engel 1977 John wiley & Sons, lnc.Newyork

3 Eazymes by Dixon & Webb,3 rd Edition 1979. Academic Press,New York.
4 Biochemistry by Stryer 5™ edition WH Freeman 2001. -

5.1aboratory techniques in Biochemistry &Molecular Biology by Work & Work.
6.2:inciples of Enzyme Kinetics.1976 by Athel Cormish-Bowden.Butterworth & Co.
7.Biochemistry by Chatwal.
8.Biochemistry by Garret.
9. Biochemistry by Voet. ;

0. Methodes in Enzymology by Drolittle. _
| 1 .Mecthods of Biochemistry Analysis by David Glick,John Willey & Sons,NewYork.

-
-

PAPER TH-IV  BIOINSTRUMENTATION
Marks 100

Unit-1 Basic Laboratory Instruments

Principle and working of pH meter, Laminar-air flow. Centrifugation: Types of centrifuge
machines, preparative and analytical centrifuges differential centrifugation, sedimentation
velocity, sedimentation equilibrium, density gradient methods and their application.

Unit —2 Chromatographic Techniques

‘I'heory, principles and applications of paper, thin iayer, gel filtration, ion exchange,
afTinity, hydrophobic, gas liquid, high pressure/performance liquid chromatography
(HPLC) )

Unit- 3 Electrophoretic techniques :

Basic principles of electrophoresis , theory and application of paper, starch gel agarose,
native and denaturing PAGE, isoelectric focusing.

Unit- 4 Spectroscopy

Spectroscopic techniques, theory and applications of Uy, Visible, IR, NMR,
Fluorescence, Atomic Absorption,CD, ORD, Mass, Raman Spectroscopy.

Unit—5 Radioisotopic Techniques

Use of radioisotopic in life science, radioactive labeling, principle and applications of
tracer techniques, detection and measurement of radioactivity using ionization chamber,
proportional chamber, Geiger Muller and Scintillation counters, autoradiography and its
applications. Dosimetry.
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PRACTICAL

5. Quantitative estimation ol hydrocarbons/pesticides/organic mlvulls/nlolcuulu by
Gas chromatography. .

6. Demonstration of PCR, DNA sequeneer and Fermenter.

7. Separation of hemoglobin or dextrin by gel filtration.

&. Paper electrophoresis.

9. Friske dosimetry.

References

I. Instrumental Methods of analysis 6" Edition by H.H. Willard L.L. Merritt Jr. and
others 1986 CBS Publishers and Distributors ~

2. Instrumental Methods of chemical Analysis 1989 by Chawal G and Anand S.
Himalaya publishing House, Mumbai. _

3. A Biologists Guide to principles and Techniques of practical Biochemistry 1975
by Willams B>1. and Wilson ,K.

4. Spectroscopy volume 1. Edited by B.B.straughan and S. Walker Chapman and Hll
Ltd.

5. Gel Electrophoresis of proteins A practical approach by Hans.

6. Chromatography concepts and contrasts 1988 by Jamss Miller. John Willey dnd
sons. Inc. New York

7. Analytical Biochemistry by Holme.

8. Introduction to High performance Liquid chromatography by R.J.Hamilton and
P.Asewell. ‘ . ;

9. Spectroscopy by B.P, Straughan and S.Walker ;

10. Practical aspects of Gas chromatography by Tibor Kermmery.Wiley publications

11. Isotopes and radiations in Biology by C.C. Thomburn Butterworth and Co. Ltd.
London

12. The use of radioactive isotopes in the life span sciences by J.M.Chapman and

PAPER-IV BIOINSTRUMENTATION

Marks 25
Studics on pH titration curves of amino acids/ acetic acid and determination of
PKa values and Handerson Hassdeelbach equation.
Separation of bacterial lipids/amine acids/sugars/organic acids by TLC or paper
chromatography.
Scparation of serum protein by horizontal submerged gel electrophoresis.
Study of UV zbsorption spectra of macromolecules (protein, nucleic acid,
bacterial pigments).

G.Ayrey, George Allen Unwin Ltd. London.
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SEMESTER-1

Theory Paper V
Recent Trends In Viroiogy
' Marks: 100

Unit-1 Classification and Morphology of Viruses

Cataloging the virus through virus classification schemes of ICTV/ICNV. Morphology
and ultra- structure of viruses. Virus related agents, viroids and prions.

Unit-II Cultivation and assay of viruses

Cultivation of viruses using embryonated eggs, experimental animals and cell cultures
(cell lines, cell strains and transgenic systems) Purification of viruses by adsorption,
precipitation, enzymes, serological methods —haeme agglutination and ELISA.

Assay of viruses- physical and chemical methods (Electron Microscopy and protein and
Nucleic acid studies)

Infectivity assays (plaque and end-point)

Genetic analysis of viruses by classical genetic methods.

Unit-III Viral Multiplication

Mcchanism of virus adsorption & entry into host cell including genome replication &
mRNA production by animal viruses,mechanism of RNA synthesis, mechanism of DNA
synthesis & post transcriptional processing. Translation of Viral Proteins,assembly,exit &
maturation of progeny virions,multiplication of bacteriophages.

Unit-IV Pathcgeneéis of Viruses

flost & Virus factors involved in pathogenesis, pattemns of infection, pathogenesis of
animal viruscs Adenovirus,Herpes virus,Hepatitis Virus,Picorna Virus,Poxvirus &
Orthomyxovirus, pathogenesis of plant(TMV) & insect virus(NPV).Host cell
transformation by viruses & oncogenesis of DNA & RNA viruses.

Unit-V Control of viruses & Emerging viruses

Control of viral infections through through vaccines, Interferons & chemotherapeutic
agents.

Structure,genomic organization, pathogenesis, & control of Huma immunodeficiency
virus.Emerging viruses,




Practical paper-V .‘
Marks-100 '

I.Une step growth curve for determination of virus titre ,
2.Phage typing ol E.coli. bacteriophages. _ !
3.Induction of lamda lysogen by UV radiations.
4.Studics on specialized transduction.

S.dsolation of lambda DNA & their characterization.
6.Amplification of lambda DNA by PCR.
7.Cultivation & assay of viruses using Embryonated eges & Tissue culture Technique.
B Esolation of coliphge from sewnge. '

9.:numcration of phage particles in given suspension.

Reference-

I. Medical virology 10™ Edition by Morag C & Tim bury MC 1994 churchil
Livingstone, London,

( 2. Introduction to Mdern Virology 4" Edition by Dimmock N.J.Primrose S.B.

> 1994.Blackwell scientific publications.Oxford.

3. Principles of virology.2000 by Edward Armold.
4. Prion disease by Gaschup,M.H.
5. Text book on principles of Bacteriology, Virology & Immunology by Toply &
Wilsons 1995. ,
6.Applicd virology.1984.Edited by Ednoard Kurstak.Academic press inc.
7. Introduction to Mdern Virology by Dimmock.
8. Clinmical virology Mannual by Steven,S.,Adinka,R.L. Young S.A. |
9.Molccular Biology, pathogenesis & Control by S.J.Flint & ;
others. ASM. Press. Washington,D.C. J

| PAPER-VI
ADVANCED GENETIC ENGINEEARING
' _Marks«lOO

Unit-1 Recombination

RecombinationBetween heteroduplex DNA,Holiday intermediate,proteins involved in
rccombination,role of recA,recBCD,pathway in E.coli.,single strand assimilation in
bacicria.Conjugation in bacteria, replication & transfer of DNA, Transduction generalized
& specialized mechanisms,recombinations hot spots,gene conversions.

Iransposomes insertions sequences & composite transposones,phages as
iransposomes,replicative,non-replicative , conservative transpositions. Mutations i.e.
deletions,inversions & frame shift due to transpositions.Mechanisms of

: transpositions,Controlling elements of maize-autonomous,non autonomous elements,P-

’ ¢lements in drosophila,retro viruses as retroposons.
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Unit-1! Geae Expressions

Prokaryote:

Operon Concept,coordinated coritrol structural genes, lac,trp,ara operons,repressor
proleins & their functions.Operations & other DN A elements of regulation.positive &
negative control of an operon ,catabolic repression,stringent response,attenuation as
control mechanism. I

ukaryotic: :

Transcriptional activators as positive regulators of gene expressions, coordinated contro|
ol expressions by diffcrent factors, independent domains ofprotein bind to DNA to
dclivale transcriplion,obstream factors,response elements,identifying gene under common
regulations.Zn fingers,luccine zippers,homeodomsin, helix loop are diflerent domains
present in transcription factors activating domains of transcriptional activators,oene
expressions & methylation repressionby inhibition of TAL “binding,blocking ol
activation silencing,translational control. :

Unit-111 Isolation, Identification & Characterization of DNA
organisms ,

Restriction endonucleases, type LILIII,Recognition sequences,properties,nomenclature of
classilication of type Il endonucleases , their activities, restriction
mappingREFLP,RAPD,AFLP

DNA ligase,properties & specificity, Enzymes used in genetic engineearing ,S|
nucleases,Bal-31nuclease, DNA polymerase,polynucleotide kinase,phosphatase,reverse
transcription its activity & mode of action,chemical synthesios of DNA -

DNA sequencing:De oxy method Automated sequencing.

Unit-1V Cloning vectors in E coli

Plasmids: Properties Incompletely, Transformations techniques plasmid vectors & their
roperties PBR33-its construction and derivatives singie stranded plasmid, promoter probe
veetors runway plasmid vectors. '
Bucleriophage  as “ Essential features organization of genome general structure,
rationale for veelor construction improved vectors, get series EMBL vectors, invilro
packaging cosmid plasmid filamentous phage vectors, zap blue vectors,

Cloning strategies : Genomics DNA libraries Chromosomes walking and jumping cDNA
librarics , shot gun cloning ,directed cloning phage display. ;

Unit = V Cloning 2nd expression in other organisms

2 coli expression vectors: promoters (B gal.T7, ),codon selection maximizing expression
hybrid promoters »manipulation of cloned genes to achieve expression ,stability of protein
fusion proteins and their application _

Bacillus: Transformation techniques plasmid and vectors, expression vectors, excretion
vecetors and shuttle vectors . '

Streptomyces: Transformation, plasmid and vectors, expression vectors and phage
veclors, :

Yeast: Genelic markers and selection System, yeast integrating, replication, episomal
vectars, yeast artificial chromosomes, expression vectors.
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Piractical

|
2
i
4
5.
0.
7

8.
8

10.
o
12,
i
14,
15.

ﬁﬁarks-IOO

Study ol conjugation in E coii and score for murker
Generaiized transduciion in E coli using P i phage
Transition of in family and insert ional inactivation in E coli.
Phage titration with P1 & phage.

Phage induced recombination - -
Gene expression in E coli &yeast

Isolation of plasmid from E coli ,Bacillus

Restriction fragment analysis

Transformation of E coli

‘Fransformation of Bacillus

T'ransfect ion with phage DN & isolation of lysogene.
[solation of RNA from Eukaryotic cells

Shot gun Cloning in E coli

Isolation of genomic DNA

[ileetrolution to purify the DNA Fragments
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Theory Paper-VIU Food and Dairy Microbioiogy

" Maiks: 100
Unit— I Industrial Food Fermentations
Starter cultures, their biochemical activities, production and preservation of the
following lermented foods. :
4) Soya sauce fermentation by Moulds o
o) Fermented Vegetables- Saurkrant. -
¢) Fermented meat — sausages
d) Production and application of Baker’s Yeast .
¢) Application of microbial enzymes I food industries
h
Unit II Quality Assurance in Foods

[Food borne infections and intoxication : bacterial with examples of infective and
toxic lypes.

Clostridium, Salmonella, Shigella,Staphylococcus,Campylobacti, Listeria.
Mycotoxins in food with references to Aspergillus species.

Quality assurance: Microbiological Quality Standards of Food

(iovernment regulatory practices and policies.FDA,EPA,HACCP,ISI

Unit — III Food Preservation Methods

Radiation- UV, Gamma and microwave .
Temperature ,
Chemical and naturally occurring antimicrobials.

Biosensors in Food industry,

L]

Unit- IV Microbiology' of ckeese and beverage fermentation

‘Microbiology of fermented milk products (Acidophiius milk, Yeghurt)
Rolc of microorganisms in beverages — tea and coffee fermentations. Vinegar

fermentation
Unit- V Advanced Food Microbiology

Cicnctically modified food ,biosensors in food, applications of microbial enzymes in
dairy industries (Protease, Lipases)
Utilization and disposal of dairy by — product- Whey.

Practical paper-VYII
Marks-100
Production & estimation of Lactic acid by Lactobacillus species or Streptococcus
species.
Extraction & estimation of diacetyl.

Sauerkraut fermentation.
[solation of food poisoning bacteria from contamlnate:d foods,dairy products.

43 Ld O



i Extractiog @ detecting al allaaxin (e inleered Founds,

ion of potatofonion by UV radiation,

Production of fermented milk by Lactobucillug ucidophilus,
Rapid analytical lechniques in food

0. Preservat
7
&,

Quaiity contrg| using micrgbia! Uiosensors.

References-
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. Tood microbiology Il edition by Adams,
Basic food micro.bio!ogy by Banwart George J.

' y:Fundamentals g frontiers by Dolle
Uimcchnology : Food fermentation microbio[ogy,Biochemis[ry &
Technology. Volumell by Joshi. :

Fundamentals of Dajry :

6. [ssentials of Food microbiology edited by John Garbult:Amold International

Students Edition.

Micrubfolngy of Fermanted food volumes [ & [] by Brian J. Wood Elsiever Aplied

Science Publication, ' '

3 Microbidlcgy of food by John C. Ayres. J.Orwin Mundt. William g Sandinee. W.
[M.Freeman & ¢

9. Dairy microbiology by Robinson Volume I & |.

10. Food microbiology: Fundamentals & Frontiers.IT Edition by Micha
larry R. Beuchat & Thomas 1. Montville (Eds),ASM Publicationg,

I'l. Advances in Applied microbiology by D.Pearlman Academic Pregs,

PAPER-vIIT MACROMOLECULES
ENZYMOLOGY | }
Marks-100 B |
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el P.Doyle,

ry & Quantitative , Structure of Proteins S

»>equencing of .'

Proteins, Proteinsg folding, methods of Purification (brief), allosteric proteins ,metabolism |

:Biosynthesis, regulation & metaboljc disorders of amino acids, ‘ i

Sources of organic Nitrogen , Flow of Nitrogen into the catabolism of amino acid, Urea f

cycle & excretion of Nitrogen. g

: oyl B & i

( Unit-I] Nucleic Acid :

!

Biosynthesis & regulation of nuclejc acids,purines & byrimidinrs by denovo & salvage '
Pathways structure of DNA & RNA, Different form of DNA (A,B,Z,etc)

RNA, IRNA & ribosomes.

Unit-lII  Ep
Classification & Nomenclatuze of enzymes, e
Mcchanisns ojfenzymc action,Speciﬁcity
CRZymes,muiti enzyme complex,isozymes.

N1ZYmes as biocatalysts, Theories &

1
zymology an Introduction f
of enzyme action, activation energy,allosteric




Practical
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PAPER TH-IX
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Unit-1Y  Activity of enzymes
Iinzyme induction ,active site determination,enz
puaramcters, Iselors affecting enzyme
methads & their applications,

activity & enzyme immaobilization by difterent

Unit-V Applied Enzymology
Usc ol enzymes in industries,textile
linzymes in the industries,Use of pu
¢linical dianosis,environmental analysis & other applications of biosensors.

rified enzymes in biosensors,Enzynies sensors for

Marks-100
I Lstimation of proteins by Folin Lowry & Biuret method.
2. Determination of isoelectric pH of proteins & amino acids.
3. Estimation of DNA.,
4. Determination of Tm of DNA.
5. Denaturation & Renaturation of DNA.
0. Lstimation of RNA. .
7. lIsolation of proteins-Casein from milk,Haemoglobin from RBC.
8. Enzyme production from microbes & seeds '
9. Enzyme purification by salting out followed by a chromatographic technique.
10. Enzyme kinetic analysis,
I'l. Effect of inhibitors on enzyme activity.
12. Immobilization of enzyme . :
13. Assembly of Biosensor & determination of its activity,

References-

Cohn &Stump-Outline of Biochemistry, Wiley Easter ltd,
Harpers review of Biochemistry-Prentice Hall,
Plummer-Practical Biochemiistry,

J.Jayzman- Practical Bicchemistry.

Lubert Stryer- Biochemistry.

Zuby- Biochemistry 4™ edition

Voet- Biochemistry

Boyer- Concepts in Biochemistry

9. Adams- Biochemistry of Nucleic acids.

10, Voesi-Fundamentals of Biochemistry with CD.

BIOINFORMATICS , MICROBIAL
GCENOMICS & PROTEOMICS.
Marks-100

Unit-I Bioinformatics & its applications

Database types ,Pairwise & multiple alignments. Structure-function relationship.
ucnce assembling using computers. Computer applicaticns in molecular biology.
rotein Domains & human genome analysis Programs
& retricval of biological information & database sequence,databank,(PDB & gene bank),
accessing information (Network expasy EMB Net,ICGEB Net).

yme Kinetics,cnzye inhibitors enzyme

, lether,food industries.App[icatious/of immobilized

(BLAST,FASTA,GCC etc) Searclr
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Practical- BIOINFORMATICS
& PROTEOMICS.

Unit-2
Preparation of ardered cosmig
shotgun libraries & st
Methoy), Autom

Whole genome analysis,
libraries, Bucterial
quencing, Can venlion
ated Scquencing,

artificial chromosomal libraricy,
al sequencing (Sanger iviaxam & Gilben

I repeats (direct and

[ » public domaing databases for
i agi ins sequences (EMBAL, genebank), database for proteins structure
(ron;. -~ '

Proteome analysis
wo dimensional separation oftoral'cellular proteins

Ots by mass Spectroscopy protein
A and protein microaary.

» isolation and sequence analysis of
microarray advantages and

» MICROBIAL GENOMICS

Marks-100

lysis of nucleotides & proteins.
cacid & protein sequence..

I. Use ofIn ternet or softw.

2. Studies of public domain database for nucle;
3. Delermination of protein structure(PDB),
4. Genome Sequence analysis,

are for sequence ana

| {cl'crcn ces-

I Bivinformatjcs. 1998 by Baxevanis

2. Bioinformatics 2000 by Higgins & Taylor OUpP>

3. Nuclejc acid research 2001.Jan Genome database issue
4

9

10, Genomics: The 5cie
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Y Mark Schena (OUP).

:A Practical approach-by Higgis.
volumes by Lenganer,
informatics by Attwood.

of sequence data by Colte,
nce & Technology behingd human project,

tics: Sequence structure & Data bank
atics-from Genome to drug 2
Introduction 1o Bio
Computer analysis
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FL Protein BEngineeariing Princijples & Praciice by Cleland.
12, Bioinformuiics muthods & protocols —Misner.
13. Protein Biciechnology:Edited by Felix Franks. Fluman Press, Totowa New Jarsey.

PAPER-X
BIOPROCESS ENGINEEARING & TECHNOLOGY
MARKS-100 .

Unit-1 Bioreactors

Design of basic Fermantors,Bioreactor configuration,design
features,individual parts,baffles,imperials,foam separaters,spargers,cultiure vessel,cooling
& heating device,Probes for online monitering computer control of lermentation
prosses,mcasurement & control of prosses.
Reaclors for specialized application:tube reactors,packed bed reactors, fluidized bed
reactors,cyclone reactors, trickle flow reactors,their basic constructions & types for
distribution of gases.

Unit-2 Vlass Transfer in Reactors

Transport phenomenon, fermentation:gas liquid exange & mass transfer,02
transfcr,Critical oxygen concentration,Determination of Kla,heat
transfer,acriation/agitation ,its importance.

- Sterilization of Bioreactors,Nutrients ,air Supply,Products & effluent.
Prosses variables & controle scale of bioreactors.

Unit-3 Fermentation Prosses

Growth of culture in the fermanters:Kinetics of growth in batch cultire continudus
culture ,w.r.t. substrate utilization , specific growth rate,stedy state chemostate, fed batch-
fermatations,yield of biomass,products calculations of productivity,substrate utilization .
kinctics.

IFermantation prosses — innoculam development, storage of culture for repairs,

fermentations.
Scaling up of prosses from shake flask to industrial fermentations.

Unit-4 Down stream Processing

Biomass scparation by centrifugation ,separation,flocculation & other research
developments, self disintegration:physical chemical & enzymatic methods.
Extraction: Solvent ,two phase,liquid extraction,whole broth aqueous multiphase
extraction.

Purification by different method.

Concentration by precipitation,ultra-filtration, reverse osmosis.

Drying & crystallization.

Unit-5  Isolation, selection & Improvement of culture
Screening & isolation of micro-organisms, Primary & secondary
metabolites,enrichment,specific screening for the desired products.

Strain improvements for the selected organisms-mutation & screening of improved
cultures, random & strategic screening methods of strain improvements for primary,
sccondary metébolites wits relevant examples. Use of recombinant DNA technology



Lratopiast fusion techniques for strain fmprovements of primary & sceondury
metabolites, i‘roduction ol Recombinant molecules in heterologous systein problems
assoctated with SIP, improvements of characters other than products & i(s application on
the industry. 'mportance of media in fermeatation , media balancing after
improveiments.ifreservaiion of cultures after SIP

Practical-
Marks-100

I Isolation of industrially important organisms from the environments.

2. Determination of TDP & TDT of micro organisms for adesign of sterilizer,

3. Determination of growth curve of a organisms & compute substrate degradation
profile,Specific growth rate & growth yield.

Screening & enrichment for a Primary/secondary metabolites from the
¢nvironment.

Strain improvements for highest yield of the products.

Random & strategic screening for a metabalite.

Media balancing experiments

alcohol fermentation using different substrate its down stream process.

ey
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References , _

I. - Baily & Ollis Biochemical Engineearing fundamentals, Tata McGraw Hills,New
York. ' ; .

2. Stanberry & Whittker principles of fermantion technology ,pergamon press
Oxford. ' ;

3. Creuger & Creuger Biotechnolegy,A text book of Industrial

Biotechnologydustrial microbiology :

L.E. Cassida Industrial microbiology Willey Eastern

Applied microbiology series ‘

[Doram Bioprocesses Engineearing Principles Acadamic press London.

Nelson J Villadeson Bioreaction Engineearing principle Pl,en & Press JNew York
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Th —paper —XI INZYME TECHNOLOGY
i e MARKS-100

Unit-1  Extraction and purification of microbial enzymes

Importance of enzymes purification , different sources of enzymes.Extracellular and
intracellular enzymes. Physical and chemical methods used for cell disintegration.
Enzyme fractionation by precipitation(using temperature, salt, solvent,pH,etc.),liquid-
liquid extraction, ionic exchange, gel electrophoresis, affinity chromatography and other
special purification methods. Enzyme crystallization techniques. Criteria of purity of
enzymes. Pitfalls in working with pure enzymes,



Unit-2  Enzyme kinetics and Enzynic inhibition

Enzyine kinetics; steady state kinetics, Brigas Haldane equaticn, Michaelis Menten
cquation; Lineweaver Burke cquation, Eadie HoTsice equatior, irreversible, reversible,
competitive, non competitive and uncompitative inhibition with suitable examples and
their kinetic studies. '

Alllosteric inhibition, types of allosteric inhibition dnd their significance in metabolic
regulation and their kinetic study. Study on vitamins and co-enzymes; structure and
functions with suitable examples. Metalloenzymes and Metal ion as co-factors and
enzyme activators.

Unit-3 Immobilizaticn of microbial cizymes

Methods viz. adsorption, covalent bonding, entrapment and membrane confinement,
Analytical, therapeutic and industrial applications. Properties of immobilized enzymes

Unit-4  Enzyme Engineearing
Chemical modification & Site-directed mutagenesis to study the Structure function
relationship of industrially important enzymes.

Unit-S  Applications of microbial Enzymes

Microbial enzymes in textiles,lether,wood industries & detergents.Enzymes in clinical
diagnostics. :
Enzyme sensors for clinical processes & environmental analysis.Enzymes as therapeutic
agents. ;

\

o o ]

<" Practical paper-XI
' Marks-100
1. Microbial production,Extraction,Purification & Confirmation of alpha
amylase/Lipases. '
2. Determination of efficiency of enzyme purification by measuring specific activity
at various stages viz.,Salt precipitation,dialysis,electrophoresis ele. -
3. Studies on enzyme activation & inhibition of extracted alpha amylase/Lipase .
Effect of heavy metal ions ,Chelating agents activators & inhibitors.
4. Immobilization of cells & enzyme using Sodium alginate & egg albumin &
measurement of enzyme activity(amylase/Lipase)
5. Studies on impact of Immobilization of enzyme activity in terms of temperature
tolerance & Vmax & Km using various forms of alpha amylase/Lipase
6. Determination of molecular weight of enzymes using PAGE techniques.
7. Preparation of biosensors of urease & determination of its activity.
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Reierencee:

I Methiods in Enzyaiology. Volume 22-Enzyme purificaiion & related
lechnique.Edited by Wiliium B.Jakoby.Acadamic Press ,New York.

2. Allosteric enzymes-Kinetic Behaviour.1982.by B.I.Kurganov.John. Wiley & Sons
Jdne New York .

Hand book of enzyme technology by Wiseman, :

L

4. Enzymes as drugs edited by John . Holenberg & Joseph Roberts John Wiley &
Sons New York. _ '

5. Methods in Enzymology by W.A.AWood, academic press. ’

G. Advancesin cnzymaiogy by Alion Meister, Interscience publishers,

7.

Topics in enzymes & fermentation biotechnology by L.N.Weiseman, John Wiley
& Sons.

= PAPER-XII

MICROBIAL DIVERSITY & EXTREMOPHILES
MARKS-100

Unit-1 Biodiversity
Introduction to microbial biodiversity,—distribution,abundancc,ccological niche.Types-
Bacterial Archael & Eucaryal. :

Unit-2 Characteristics & classification of Archaebacteria
Thermophiles: Classification Hyperthermophiles;habitats & ecological aspects.Extremely
Thermophilic Archebacteria , Thermophily, Commercial aspects of '
thermophils.Applications of thermozymes. '
Methanogenes:Classification, Habitats ,applications.

Unit-3 Alkalophiles & Acidophiles

Classification , Alkaline environment,soda lakes & desearts,Calcium alkalophily
Applicalions. .

Acidophiles:Classification ,Life at low pil,acidotollerence, applications.

Unit-4 Halophiles & Barrophiles

Classification,Dead sea , Discovery basin,Celi wall & membranes —purple
membrane,Compatible solutes. Osrnoadaptation/haiotolcrcnce.applications of halophiles
& their extremozymes.

Barrophiles:Classiﬁcation,High —pressure habitats,life under pressure,barrophily,death
under pressure, ' '

Unit-5 Space Microbiology :

Aims & objectives of space research, Life-detection method a)Evidence of metabolism
(Gulliver) b)Evidence of Photosynthesis(Autotrophic & Heterotrophic) ¢) ATP
production d) phosphate uptake e) Sulphur uptake,Martien
cn’vironmeni_(atmospherc,climate,& other details) _

Antartica as a model for Mars, Search for life on Mars, Viking mission, Viking landers
and Biology box experiment. Gas Monitoring of astronauts microbial flora: Alterations in -

the load of medically important microorganisms, changes in mycological autoflora, and _
changes in bacterial autoflora, ;




Practical
I Isolation of “Thermophiles from Hot water spring(Study at least one enzyme)

2. Studics on halophiles isolated from seawater (Pigmentation & Salt tolerance)
3. Studioes on alkaiophiics isolutedfrom lonur waice/scu water.(Siudy ai least cne
enzymes)

4. Biogenic methane production using different wastes.
5. Isolated of thibacillus ferroxidance & Thibacillus thioxidance cultures from metal
sulfides, rock .coal & acid mine waters. i

References:

Extremophiles by Johri B.N, 2000. Springer Werlag, New York

2. Microbial Diversity by Colwd D 1999, Academic Press.

3. Microbial life in extreme environments Edited by clive Edward Open University
Press Milton Keynes.

4. Microbiology of Extreme Environments Edited & it's potential for Biotechnology
IEdited by N.S.Da Coasta, J.C. Duarata, R.A.D. Williams. Elsiecver Applied
Science, London.

5. Extreme Environment Mechanism of Microbial Adaptation Edited by Milton R.
Heinrich Academic Press.

/6. Microbiology of Extreme Environments Edited by Clive Edward Opcn Umvcrs:ty
Press. Milton Keynes

7. Thermopiles General, Molecular and Applied Microbiology Edited by Thoms D.
Brock. Willey Intersciences Publication.

8. Microbiology: Dynamics and Diversity by Perry.

9. Microbial Ecology Fundamentals and Applications by Ronald M. Atlas and
Richard Bart. II and IV Edition The Benjamin Cummins Publication Co, Inc. .

10.Microbial Ecology II Edition by R. Cambell Blackwell Scientific Publication™ -

—

11.Rrocks Biology of Microorganisms Vii Edition. (International Edition -1997) by

Michael T.Madigar John M. Mattinko.Jack Parker. Prentice Hall Intcmatlonal

Inc.
12.BartAdvances in Applied Mlcromolo gy .Vol.X Edited by Wayne W. Umbreit and
D. Pearlman Academic Press. :
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PAPER-X]])
PHARMACR UTICAL MICROBIOL()(}"Y

!
MARKS-100 _ j
Unit-1 Antibiotics & Syiithetic antimicrobig] agents
Antibiotics & Synt

hetic antimicrobja] agents,
(Amfnoglycosidcs

,Beta !ac:ams,TetracycIinesi&ns&mycincs,M&croiid arfribiotz'cs)
ics,Antitumour substances,

,Chb!ramphcnico!,Sulphonamidcs,& Quinoline antimicrobjaj agents,
ants,antiseptics & Preservatives,

protein Synthesis.)
Molceular princi
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o
=
(=)
=
o
-
<5
fou ]
r.
=
o

=
0

7]

ples of drug targeting,
Drug delivery system in gene therapy.
Bacierijal resistance to antibiotics.
Mode of action of bacterial killing by quinolines,
bacieria) resistance g quinolines '
Mode of actjop of non-antibiotjc anti
Penetrating defences-How antimi

icrobial agents reach the targets (cellular Permeability
barrier,celluler transport system & drug diffusion) - '

Unit-3 Microbia] Production & Spoilage of
Pharmaceuticg] Products. ¥ .
Microbial production & Spoilage of Pharmaceytica] products. (Sterile injectables, i
noninjeclabics,ophﬂmlmic Preparation & implan(s) & their Sterilization, Manufactuzing ;
procedures & in Process controle of Pharmaceuticals, - :
ther Pharmaceuticals produced by microbial fermen
" New vaccines technology, DN

g A vacci
vaccines. Vaceine clinical trials,

N

microbja] agents,

Z 0

tations ( Streptokinasc)
nes,Synthetic peptides i

Unit-4 Regulatory Practices,
P_harmaceuticals. :

Biosencers & applications ip !
Financing R & d\D capital & m

.

giss,legislative perspective,
Rational drug design, i '

Immobilizatign procedures for
Macromofecular,CelIuI

Biosencers jn pharmaccuticals. -
Applications ofmicrobial enzymes in Pharmaceuticas.
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unit-5 Quality Assurance & Validation

Good manutacturing Practices (GMP) & Good Laboratory Practices (GLP) in
Pharmaceutical industry. )

Regulatary aspect of quaity conirol

Quaiity assuarence & quality management in pharmaccuticals ISO, W!HO,& US
certilication.

Sterilization control & sterility testing (heat sterilization,D value,Z value,Survial
curve,Radiation gases & Filter Sterilization) ,
Chenmical & Biological indicators. -

Design & layout of sterile product manufacturing unit, '

(Designing ofMicribio!ogy___laboratory)

Salty in Micribiology laboratory  °

Practical
Marks-100

I. Sterility testing for Bacillus stereothermophilus.

2. Determination antimicrobial activity of a chenical compound

(l‘hcnuI.rcsorcinuI,thymol,formaldc:hydc)to that of phenol under Staderdjsed

experimental conditions.

3. Spcclropholometrichicribi_ological methods for determination of Griesofulvin.

4. Bioassay of chloramphenicol by plate assay method or turbidometric assay .
method. ' :

5. Tretment of bacterial cells with cetrimide,phenol & detection of substances such
as polassium ions, amino acids, purines,pyrimidines & pentoses due to
cytoplasmic membrane damage,

6. To determine MIC,LD50 of Beta '
lactum/aminoglycosidc!tetratmcyc]im‘ansmn}cines :

7. Sampling of pharmaceuticals for microbial contamination & load
(syrups,suspensions,creams & oiancnts,OphthaImic preparations.)

8. Determination of D value Z value for heat sterilization in pharmaceuticals,

References

. Pharmaceutical microbiology-Edited by W.B.Hugo & A.D.Russell 6
‘edition.Blackwell scientific publications. K

2. Analytical microbiology- Edited by Frederick Kavangh volume I & 11 Acadamic
press New York.

3. Quinoline antimicrobial agents-edited by David C. Hooper,John §. Wolfson. ASM
Washington DC.

4. Quality control in Pharmaceutical industry-edited by Murrar S. Cooper VollI II
Acadamic press Nev York. ;

5. Pharmaceutical Biotechnology by S.P.Vyas & V.K.Dixit,CBS Publishers &
distributers, New Delhi.

6. Good manufacturing Practices for Pharmaceutical 2™ edition ,by Sidney H.
Willig,MurrayM. Tuckrman »

7. Quality assuarence in microbio,logy by Rajesh Bhatia,Rattan lal Ihhpungani.CBS
Publishers & Distributers,New Delhi
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Tt Ty RWCUIIBINANT DNA TECHNOLOGY :
Marlks-100 "

- Unit-1 Techniques & ehnizymes in Genetic Recombination

asc,pho;phatasc,Rcverse

transeriptase & its activity & mode of action.Chemical synthesis of DNA.Restriciion

digcstion,ligalion & transformation.

'
1)

Unit2 Vectors

[
J"ropenies,incompatibility,iso!ation & purification Technique,Plasmid vectors &
their properties,PBR322-its construction & derivativcs,single stranded plasmid,promoter
probe vectors,runaway plasmid vectors, | .
Bacteriophages lambda as a vectors:Essential features,organization of lambda
genome,general structure, rational for vector construction,Improved lambda
veetors,Lambda gy scries,lambda EMBL vectors,in-vitro

packaging,cosmids,phasmids,ﬁlamentous phage vectors,lambda zap,lambda blue print |
veclors.

TR

Unit-  Specialised cloning strategies,
Expression vectors,promoter probe vectors,vectors for library _ ;
construction,genomic DNA libraries, Chromosome walking & jumping,cDNA
libraries,Shotgun sequencing,directed cloning,phage display.Recombinant DNA
lechnology with reference to cloning production & production of interferon &
insulin Miscellaneous applications of Genetically engineeared
microorganisms((}BMS)/Gencticain modified organisms(GMO’s). '

"Unit-4  PCR methods & Aplications
Pcr methods &* applications, DINA Sequencing methods,Dideoxy & chemical
method,Sequence assembly,Automated sequencing.

|

|

, r
Unit-5  Molecular mapping of genome : . ’

~ Genetic & Physical maps,Physical mapping & map-based cloning,choice of

mapping population,Simle sequence repeat loci,sourthern & fluroscence in situ '

hybridization for Benome analysis:RFLP,RAPD & AFLP analysis,molecular markers

lirked to disease resistant genes,applications of RFLP in forensic,Disease ]

prognosis, genetic counseling,pedigree, varietal etc. Animal trafficking & :

poaching:germplasm mentainance,taxonomy & biodivercity. I

X

Practical
: Marks-100 -‘

1. Isolation of genomic DNA & its confirmation by southern blotting. )
2. Isolation of plasmid DNA & its restriction digestion. il

3. DNA sequencing by Sangers method/other method. ’
4. DNA cloning using plasmid vectors and expression vectors, !
5. RFLP anaiysis. .
6. Isolation op poly-A+RNA

T

Amplification of DNA by PCR
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References ;

I. Principles of gene manipulation 1994 by Cid & Primrosc Blackwell
scientific pubiications,

2. DNA cloningA prectica! appreach by D.M. Glower & B.D.Hames,IRL

Press,Oxfordi995.

3. Molecuilar biotechnology II edition by S.B. Primrose.Blackwell scientific

publications Oxford 1994, e
PCR technology-Principals & applications for DNA Amlifications by

4,
Henry A. Erilch(Ed) Stockten press 1989
5. Biotechnology: A Guide to Genetic Engineearing by Peteres
6. Genstic Engineearing-2000 by Nicholl
7. From genes to clones by Winnakar.

o

Gene targeting-A practical approach by Joyner

Paper XV Industrial & Environmental Biotechnology

Unit I : Industrial Fermentation & Production

General methods of production, SIP, purification & application of organic.acids: citric
acid, lactic acid. '
Amino acid: Glutamic acid,

Antibodies: Classification, antibiotic research, isolation of new antibodies, hybrid

antibodies, Lactum, Aminoglycosides, peptide,ansamycines,quinoses
Unit I I: Industrial Fermentation & Production

Methods of production ,SIP,purification & : :
application of enzymes:amylases,pol ysacchridcs-alginate,dextran,xanﬂmn,pul!an,lipids-
pHB,PHA " ! i :
Biomass: SCP&SCO.

Solvents :enthanol,acetone.

Unit I V: Environmental Biotechnology ;
Watcr,air pollution & its control by biotechnological means biotechnology &wate

~management ,aerobic & anaerobic treatments degradation of Xenobiotics from the

environments bioremediation.

EfMluent treatment: types microbes used of ETP plants
Microbia[,biochips,biopla.stics

Bioinsectides & biofertilizers

Microbial ﬂavor,dycs,surfacctants,bio terrorism.

Unit V: Intellectual Property &Ethical Issues: _
[ntellectual property rights,(IPR),patients, trademarks,copy right,secrets,[PR & plant
genetics resources(PGR),patenting of biological materials Jinternational conventions,
International cooperation ,obligations with patent application ;implication of patenting
current issue \hybridomes technology,etc patenting of higher plant & anomal ,fransgenic
organism and isolated genes ,patenting of genes & DNA sequences ,plant breeders right
&famers right. :
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Pravilcal;

Marlcs-100

Production of organic acids by fermentation

T
2. Praduciion of Amino ueids by fermeniution

J. Antibiotic fermentation, Penicillin, riafamycin, tetracycline etc.
4. Microbial enzyme production & its characterization.

5,
&
7
8

Microbial polysaccharide production

. Lipid productions from microbes
. Biomass SCP from microbes

. Organic solvent production

9,

Biotransformation i -

10.Bioinsecticide isolation purification & assay

11.Biofertilizers production

12.Microbial leaching ;

13.Effluent treatment- Physical, chemical, & biological treatments.
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