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‘Scheme of Examination

1. The course of M.Sc. (Biotechnology) shall be spread over two academic years to be
called M.Sc. Previous and M.Sc. Final. .

2. Each theory paper shall carry 100 marks and will be of 3 hrs duration. Minimum
passing marks shall be 36. L .

3. The theory question.paper will be divided into two parts A and B. Part A of question
paper shall be compulsory and contain 10 (ten) very short answer type questions of
20 words covering entire syllabus, each canrying 2 (lwo) merks, with a total of 20

marks. .
4. Part B of question paper will have 4 questions having 100% internal choice. Each

question will carry 20 marks, with a total of 80 marks.

5. In each practical paper 10% marks will be reserved for the practical record and 10%
marks for the viva vace examination, The practical record will also have a typed
record of one seminar delivered by the student.

6. The Elective paper in the M.Sc. Final year will be based on detailed review report on
one of the courses listed in the syllabus. The student will make a complete report in
about 100 pages that shall be evaluated by the course coordinator and one internal
teacher. The marks will be awarded internally. . T

1. Dissertation: The project work will involve in depth practical work on a problem
suggested by the supervisor of the candidate. The evaluation of the dissertation will be
done by the external examiner and carry 50 marks. The dissertation submitted by the
candidate shall be evaluated by one external expert, Head of the Dcpartment and
supervisor of the candidate. The seminars, in-plant training and industrial visit reports
will also be submitted by the candidate to the Head of the Department who will
submit these to the external examiner. The examination shall be held in the
department. The dissertation etc. will NOT be required to be mailed to the external
examiner. The distribution of the marks will be as under.

Dissertation 50 marks

Viva voce 25 marks
Total 75 marks
. "Minimum pass marks will be 36% in theory, as well as, practical. First division (60%)
" and second division (48%) | :
Dy. r 1\b1str::’(Ac&d.) : 2’
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Distribution of Papers & Marks

M.Sc. Previous

Celi Biology
Biological Macromolecules, Enzymology &

- Biotechnique

Genetics and Computer applications

. Molecular Biology
. Microbial diversity, Physiology and Genetics

Pathogenesis, Virology and Immunology
Based on theory papers LII and Iil

Total
M.Se. Final

Animal Cell Science Technology & IPR

. Plant Biotechnology

Industrial Biotechnology & onprocess Engineering

" Genetic Engineering

Environmental Biotechnology, onsafety, Ethics and
Research Methodology
Elective Paper (Internal evaluation)

tical Il Based on theory papers VII to IX

Total
Grand Total marks

100 marks
100 marks

100 marks
100 marks,
100 marks
100 marks
75 marks
75 marks

750 marks

100 marks
100 marks
100 marks
100 masks

100 marks

50 marks
75 marks

50 marks
75 marks

750 marks
1500 marks




S B - o e e IR IO YTIRE ) o Vgl - <

[)‘

M. Sc. Biotechnology Previous | | .v
Paper 1: Cell Biology

The Dynamics of cell, shape and motility: Structural organization of the plant, animal and microbial
cells, Gytoskeleton, microtubules and microfilaments, motor and flagellar movements.

Cell wall, plasma membrane and plasmodesmata: Structure and functions, biogenesis, growth
model$ and functions, ion carriers, channels and pumps, receptors, Role in movement-of molecules
and macromolecules across membranes, comparison with gap junctions. Plant cell adhesmn &
plasmgdesmata. .

Other Cellular organelles- Structure and funcuons of micro-bodies, Golgx apparams, ribosomes,

enie familles and their evolution, in situ hybridization - concept and techniques, computer
d chromosome analysis, chromosome microdissection and mimclonhg. flow cytometry and
goal mucroscopy in karyotype analysis.

$ formation. The events of m phm:, CDK & ‘;j 1
,, ‘Ng check points  leading to Anaphm. DNA ‘ , 1ag!

bige separation. Cymkinws‘ actin & myosin in the mlon of comrmﬁe fﬂm

JAIP

lmr cytogenetics : Nuclear DNAlconwnt, C-value pmdox, cot curve and its significance,

o ||‘* Significance, Chiasma formation- Synaptonemal oomplmc, Rco bination dnring me’tosas! ;
gmbigation nodules. Y e
‘ | 4 Dy. Regis u(Acad)
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Apogtosis (Programmed cell death): Mechanism of apoptosis, Apoptosis triggered by internal &
exterpal signals, Apoptosis inducing factors, cancer, oncogenesis & its mutations. .

Cell jommunication and Signal transduction: Overview of extra cellular signaling
signal molecules- hormones, neurotransmitter proteins, environmental factors

_ Seconid messengers and their role in signal transduction - lipid and phosphatidyl inositol derived
second messengers & Role of calcium as second messenger

Cell surface receptors in signal transduction: G-protein coupled receptor ~ structure and fimction,
Ion channel receptors, Tyrosine kinase linked receptors, Receptors with inttinsic enzyme activity

ed Labomtmy Excrcms.

1 B EM study of cell organelles.

2. | Fluorescence staining with FDA for cell viability.

3. | Cell wall staining with calcofluer R |

.4, | Study of stages in cell cycle. o o o .
5. | Mitosis and Meiosis. s
6 Histochemical localization of protein, carbohydrate, fats, starch, lignin, nucleic

Acids.

7. |lsolation of mitochondria and the activity of its marker enzyme, succinate dehydroganaso
(SDH).

8. |Demonstration of SEM and TEM.

9.  |Karyotype analysis, banding patterns.

" 10, [Polytene, lampbrush, B-chromosomes and sex chromosomes.

Preparation of Polytene chromosome from Chironomous \arva/Drosophila larva.

| transcribed.

Oreein and Feulgen staining of the salivary glmd chromosomes of Chironomas and Drosophila.

aracteristics and behavior of B chromosomes usingmm or aqy other appmprim material
other practical based on theory syllabns. :

Lobertis. E.D.P. and De Rohems. EM. F (20961 C‘cﬂ md anlat Bmlm
1Nl Edition). Lippincoti Williams and Wilkins, Phﬂadn}ghia, ,

y. Regisitar (Atad.)
DU,‘; versii %P anasthan

[Sldver banding for staining nucleolus-organizing region, where 18S and 28§ tDNA are’
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5. Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. ( V Bdmon)
SM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

6. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertonj, G. P. (2009). The World of the
ell. (VI Ed.). Pearson Benjamin Cummings Publishing, San Francisco.

7. Kleinsmith, L.J. and Kish, V.M. (1995). Principles of Cell and Molecular Biology

" (2nd Edition). Harper Collins College Publishers, New York, USA.

8. Harris, N. and Oparka, K.J. (1994). Plant Cell Biology: A Practical Approach. IRL
ress, at Oxford University Press, Oxford, UK. ,

9. Gunning, BE.S. and Steer, M.W. (1996). Plant Cell Biology: Structure and '
unction. Jones and Bartlett Publishers. Boston, Massachusetts. - .

10. Karp, G. (2010) Cell and Molecular Biology: Concepts and Expenments \
Edition. John Wiley & Sons. Inc.

11. |Griffiths, A.J.F. et. al.(2000). An introduction to genetlc analym, W.H. Freeman

Company, New York, USA
12 Rana, S.V.8., (2012). Biotechniques, theory and pmcum (Tlmd admon),

togi pubhcatnons. Meerut.

13, |Hall, J.L. and Moore, A.L. (1983). lsolattonot'anbnnes mergmelles from
{Plant Cells. Academic Press, London, UK.

14, |Roy, S.C. and De, KK. (1999). Cell Biology. New Central Book Agency (P) R
 1d.Calcutta. S |

Hartl, D. L. (1994). Genetics. Jones and Bartiett Publishefs International, USA.
ecker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. (2009). The World ofthe
ell. VIl Bditxon Pcmon Benjamin Cummings Publishing, San Francisco.USA

15,
16.

-

M. Sc. Biotechnology Previous

l’aper 11 : Biological macromolecules, Enzymology & Biotechniques ‘ , oo
fho ncids and peptides: | | ]

ifleation, chemical reactions and physical properties. Biosynthiesis of amino acid (Reductive
Traammmm. GS-GOGA'L system). Protein structure (prlmuy uconduy nﬂw &.

Diagonal Electropboresis, DNA - protein m(‘hutmow&.mk
ing. Blological importance of proteins.
lwhnmofmdmzsﬁmnbnofmmbthmdﬂmd&rd
and stability of proteins, Reduction of disulphide bonds of proteins.

, Bmynthesisofpmin«&pyrimdmobymmdmm :

RNA: Isolation of DNA and RNA, Estimation ol‘ DNA and RNA by ah £
g studies of Calf thymus DNA, g »

n and nocleic acid data bases: Structural campmm at mndnry and ’j"_ .'
$r aided drug designing. Computational techniques in structursl analysis, -

¢ by nelkﬁa;a )
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Carbohydrate: Classification and reactions , structure and function of mono, disaccharides and
polybaccharides. Methods for compositional analysis. (4) Carbohydratc Analysis : Estimation of
glucose by Glucose oxidase (Trinder’s reagent), Estimation of reducing sugars by Nelson Somogi's
method. :

Lipids: Classification, structure, biosynthesis and functions of glycerol phospholipnds, sphingolipids
and ¢holesterol.

Secopdary metabolites: General mtmduction and significance, Difference from primary and
secopdary metabolites (Alkaloids, Flavonoids & Steroids).

Principles of thcrmodynamlu First and second law, concept of free energy high‘enery

solutlon, effect of organic solvents on enzyme catalysis, Immobilization of enzymes and | its
fon. Determination of active sites. Functlonal proteins- structure and drug target (enzyme lnd

¥

wpgraphy, Affinity chromatography, Adsorption cbmmmmphy Gel Filtration (Size i
chromatography), Spoctroyhommctry. Electropharesis (Paper, Gel, Immunodimuion o) & |
tiogkopy, GCMS, NMR. 2

Laboratory Exercises:

nén and Cheracterization of macromolecules: molecular nhapa and size; moleculur weight; b

shfomatography, electrophoresis and spectroscopy R ok
L ‘mdy of localization metabolites in cells by staining mhniques s -
2.| Micrometry- measurement of dimensions, o D et
3.| @ounting of cells by haemocytometer. ’ ?,Y,ﬁf&,‘:f ' 1

4. Bstimation of glucose by Glucose oxidase
8,| Bstimation of reducing sugars by Nelson Somogi's method
6. Rmuons of amino acids, sugars and lipids.




7. lsolation, purity determination and quantitation of cholesterol,

8. Quantitation of Proteins and Sugars.

9. Estimation of DNA and RNA by chemical means. v

10. Analysis of oils-iodine number,saponification value, acid number. .
1. UV. Visible and IR Spectroscopy- absorption spectra.

12. Enzyme: Purification and Kinetic analysis.

13. Effect of temperature and substrate concentration on a-amylase actmty

14, Electrophoresis of DNA-linear, cxrcular

15.- Hybridoma technology :

16. Any other practical based on theory syllabus

Sc‘ggmed Readings: .

Voet, D. and Voet, JG. (2013). Biochemistry (4* edition), John Wiley & Sons.
Segel, H. (1976). Biochemical Calculations (2™ ed.), John wiley & sons inc.
Voot, D. and Voet, JG. (2004). Biochemistry (4® ed.), J Wiley and Sons. '
Berg J.M., Tymoczko J.L. and Stryer L (2002), Biochemistry, W.H. Freeman
Frefilder, D. (). Physical biochemistry, W.H. Freeman & company.
Work, TS. and Work, E. (1980). Lubvrstory Techhiques in Biochemistry and Molecular
Biology, onlinc version; www.sciencedirect.com/science/booksertes/00757535
Rao, CNR. (1999). Understanding Chemistry, Universifies press, Hydrabad.
- Wilson, K. & Goulding, KH. (1986). A Biologist's Guide to pnncipks and Techniques of
practical biochemistry, ELBS Edition. :
9. Cooper, TG. (1994).Tools of Biochemistry,
i 10. Malacinski, GM. (2005). Essentials of Molecular Biology, Jones and Barilett publwatuom
I1. Creighton, TE. (1993). Proteins-Structure and Molecular properties, WH freeman md'

company.

PN punswN-

York.

publications,oxford.

14. Taford, C. (). Physical chemistry of Macromolccules, John Wiley und Suns.
15. ‘Cantor, CR. and Schimmel, PR. ( 1080). Biophysical chemistry, WH Freeman.
|16. Merie-Claire Bellissent-Funel (ed.) (1992). Protein Structure by Max Perut Perutz. In:
. Hydration Processes in Biology: Theoretical and Expérimental Approaches. :
117. Gelvin, S.B. and Schilperoort, RA. (eds.) (1994). Plenl Moleculsr Biology Manual. 2nd
|- edition, Kluwer Academic Publishers, Dordrecht. The Nethu'!mds
' ! Glick B.R. and Thompson, JE. (1993). MM in Plant Molecular Biology und

% Biotechnology. CRC Press, Boca Raton, Flerida.
Glover, D.M. and Hames, B.D. (Eds.) (1995). DNA Cloning 1 .-A Pmcﬁw Apptoaeh, Core
Techniques, 2nd edition, PAS, IRL Press at Oxford Usitvi Press; Oy
Shaw, C.H. (Ed.) (1988). Plant Molecular Biol '
Rana, S.V.S., 2012, Biotechniques, theory and
Rastogi publications, Meerut.

Glick, BR. And Pasternak, JJ. (1994). Mole

Applications of Recombinant DNA. Pamim:
Watson, JD., Gilman, M., Witkowski, J and
(Sec. Ed.). Sc;enuf ¢ American Books, New

M. SC. BIOTEC!WOLQ@’??" PREVIOUS

Dy, Rellétrar (Acad.)
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12. Branden, C. and Tooze, J. (1991). Introduction topmmustmctme,Gartandpublishmg.New ‘
13. Kendrew, J. (1994). Encyclopaedia of Mo!ecu!ar ‘Biology, Blackwell saentnﬁc
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PAPER I11: Genetics and Computer applications

Gene Structure and expression : Genetic fine structure, Operon concept, Introns and Exons, cis-
trdns test, fine structure analysis of eukayotes, introns and their significance, Gene family..

Inheritance and allelism: Mendelian and non- Mendalian inheritance, Gene interattion:
Cdmplementary genes (9:7 ratio); Supplementary genes (9:3:4 & 9:6:1 ratios), Epistasis (12:3:1, 13:3
rafios), Duplicate genes (15:1) co-dominance. Extra nuclear inheritance: Cytoplasmnc male sterility,
inheritance of mitochondrial and chromosomal plant genes; Hardy-Weinberg Law. Multiple alleles
and blood groups in man.

Genetic recombination: Homologous and non-homologous recombinations; independent assortment
and crossing over; molecular mechanism of recombination, Holiday junction, site-specific
retombination, FLP/ FRT and cre / lox recombination, role of Rec A and Rec BCD enzymes and

other recombmatlons

Chromosome mapping: Linkage map, mapping with genetic markers including RAPD, Q'I‘L
copstruction of molecular maps, restriction mapping. concept and technique, correlation of genetic
ang physical maps, mapping by using somatic cell hybrids. '

Mhtation and types of DNA damage: Mutagens and their effects ~ Physical (Radiations) and
CHemical (Base analogues, Intercalating agents, Alkylating agents and others), Types: of mutation-
Spbntaneous and induced mutations, lethal, conditional, biochemical, loss and gain of function, base
substitution, frame-shift mutation, gezmmal verses somatic mutantation, Mutations induced by

trahsposons.

m or crop plents, induction and characterization of trisomics and. monosomics.

%ﬂ rostuction to computer: Characteristics of Computers, Uses of computers, Types and generations -
of Cmputers. Basic Computer Organization: Basic components, CPU, ALU, memory hlerarchy,
greglstrs, input- output devices (hardware and software) and their functions; User Interface with the
OF ‘ ng Symm, System Tools. Conceptua! undemmding of assemblm. comp;lers, ‘operating

© . M et e+ V— L AR Gehr e n s o et B ” s

am.c( E test, T test, Z test and chie squarc Test):. Probability d;strtbut.toﬂ_s_,{amomlal Poz_sson‘

R, ca 4
’ Sy egtstﬂf (A I
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L» .
N
Jm! normal); samplmg distribution; sxmple lmear regressxon and comlanon Apphcat:on of computers
in[Biostatical problems.

Itimedia: Introduction, Characteristics, Elements, Applications

Information retrieval: LAN, WAN, introduction to internet, WWW. NICNET, ERNET, VSNL‘
ISPN, E-mail, Publication on worldwide web, on line publishing ventures €8 Biomed, online
infernational database access. Motlf analysis and power point presentation. : '#

General Awareness & Applications: lT Act. Systom Secunty (virug/firewal| etc.) I-Tax,
R;servauons. Bankmg Proteomics; genomics, metabolomics.

Biplogical database: primary sequence database (Protein and DNA database), secondary database,
composite databases. Sequence alignment and Database searching. Database similarity searching;
FASTA, BLAST. Paintise database searching: EMBOSS, multiple sequence alignment; €LUSTAL

* W| Protein-protein interaction through docking, BTIS, and Network in India. ORF & Gene prediction
todls '

Suggested Laboratory Exercises:

1. Study of Hardy-Weinberg Law using simulations (seeds).

2. Linear differentiation of chromosomes through bending techmqucs. such as G-bandmg, C-
banding and Q-banding. :

3. Working out the effect of mono- and trisomy on plant phenotype.

4. Induction of polyploidy using colchicine,

S. Dxffu-ent applwanons of Colchicine.

6. Study of variations in plants due to numerical aiterations in chromosomes.

7. Isolation of chiorophyll mutants following irradiation and treatment with chemical mutagens

8. Numericals based on inheritance and gene interactions.

{9, . Flow cytometry and confocal microscopy.

1©. Dot-matrix comparison ~ uyderstunding sliding window -~ window size (word siz:)
- and stringenoy
H Familiarizing with the Operating System, Control Panel, Networking Conﬁﬁurauon,
Firewall setting

12 Document Preparation.

13. Palrwise alignment and Multiple sequence alignment.

Making Patterns and consensus sequence from muitiple sequence alignme
Spreadsheet Handling, Working with workshests, Creating a spt
and formatting information, basic functions’ ané tmulss, creatin

I it o s b e s

Compositional analysis of DNA - GC/AT content - codon usase codon bias.
Understanding ORF and gene prediction,
rotein structure visualization.
Secondary structure prediction online.

10 Dy Re istré Asi
- University of Ra ja RY
- JAIPUR ™
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723. Understanding the bnomformatncs on human, nce. yeast and E. coli genome projects.

24. Protein docking’

Sngcsted Readings:

Atherly, AG., Gmon, JR and McDonald, JF (1999). The Science of Genetics. Saunders College
Publishing; Fort Worth, USA,

Bumham, CR. (1962). Discussions in Cytogenetics. Burgess Publishing Co. Minnesota.
Busch, H. and Rothblum, L. (1982). Volume X. The Cell Nucleus rDNA Part A. Academic Press.
Hartl, DL. and Jones, EW. (1998). Genetics: Principles and Analysns (4th edition). Jones &
Bartlett Publishers, Massachusetts, USA.

Khush, GS. (1973). Cytogenetics of Aneuploids. Academic Press, New York. London.

Lewis, R. (1997). Human Genetics: Concepts and Applications (2nd editions). WCB McGraw

Hill, USA.
Russel, P.J. (1998); Genetics (5th edition). The Benjamin/Cummings Publishing Company INd,,

USA.
Fukui, K. and Nakayama, S. (1996). Plant Chromosomes: laboratory Methods. CRC Press, Boca

ratan, Florida.
Sharma, AK. and Sharma, A. (1999). -Plant Ohromosome Analysis, Manipulatlon and

Engineering. Hoarwood Academic Publisher, Australia.
Gardner, EJ., Simmons, MJ,, Snustad, DP. (2008). Pringiples of Genetics (vm ¢d). John Wiley &

Sons. :
Snustad, D.P. and Simmons, M.J. (2009). Principles of Genetics (V Edition). John Wiley and

Sons Inc. USA.

Klug, W.S., Cummings, M.R., Spencer, C. A. (2009), Concepts of Genetics (XI
Edition). Benjamin Cummings Publishing Company INd., USA. ‘
Russell, P. J. (2009). Genetics - A Molecular Approach ( I Edition). Benjamin
Cummings Publishing Company INd., USA.

Pevsner, J. (2009), Bioinformatics and Functional Genomics (11 Edition). John

| Wiley & Sons.

'IS’ Griffiths, AJF Wessler, SR., Lewantin, RC. demo!* SB. (2008).

Introduction to Genetic Analym ( IX Edition). W, H. Freeman & Co.

14 Arora, MP, Gurdarshan and Sandhu, S. (2004), Genetics. Himaluya Pub, House,
~ {New Delhi.

: CGosl, Anita. (2010). Computer Fundameatals Dorling Kindersley (I;xdia)'

Rajaraman, V. (2010). Fundamentals of Computers, Fourth Edition, PH.

i1, Anita, Compdtar Fundamentals - Free PDF Dawnlmls :
booksily. net/pdfiAnitn Gosl-computer-fundamentals D Rbo
bookily.net/pdficomputer-fundamentals-anita-goei-201. J-wm-l U}::

pu.ibirat.cony. /Cmpmmzammmwmaymammw e

wwiw.e-bookspdf.org » Download

1
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T4 Chang, Jeff et al., (2013). Biopython Tutorial and Cookbook - Free Download

biopython.org/DIS T/docs/mtorlaI/T utorial html

20, David W. Mount, (2004). Bioinformatics: Sequence and Genome Analysis, Cold
Spring Harbor Laboratory Press

21, Durbin, RM., Eddy, SR., Krogh, A., Mitchison, G. (2013). Biological Sequence
Analysis; Probabmsnc Models of Proteins and Nucleic Acids. Cambridge

Univ. Press. .
22| Baxevanis, A D. and Ouellette, BF Francis. (2005). Bioinformatics: A Practical
Guide to the Analysis of Genes and Protems (‘I‘hm! Ed). John Wiley and Sons,..
USA.

23| Bioinformatics tools and Resources - free online tools, downloadable free tools,
software packages, internet, Bioinformatics books and Journals, Bicinformatics
web-portals.

24|Pevsner, J. (2009). Bioinformatics and Functional Genormcs (11 Edition). John
Wiley & Sons.

Noke: Use of Open Office/ Star Office is recommended, as they are freely downloadsble.
Reference manual for Open Office available at: http:/www.openfTice.org v
Reference manual for Star Office available at: hittp://www.sun.com/software/staroffice/

M. Sc. Biotechnology Previous
Paper IV: Molecular Biology .

netic material, DNA topology - linking number, topoisomerases; Organization of DNA in
Projaryotes, Viruscs, Eukaryotes.

L b Repllcation Genome and its organization; Prokaryotic and onlmyotie DNA replication, Unitof
- ‘peplioan, enzymes involved, mechanisms of DNA replication, origin and npllcldon fork, ﬁrfemy of

;op ion, accessory proteins involved in IINA replication.

nse and Rlbuyme Technology: Molecular mechanism of antisense molmlu, Biochemistry.
pzymes ~Hammerhead, hairpin, RNAse P and other ﬁbomnu. leicaﬁm of amim mé

Genetic materfal: The Structures of DNA and RNA / Genetic Material, Types of DNA, Types of

£ ] m%:gyr» e A g




- .gulation at transcriptional level: Signal transduction- Environmental signals to Cell surface,
ihtracellular communication; Protein DNA interaction, Transcriptional complex and activation of -
sinan gene; Activation of -transcription by Gene battery; Processing regulation i.e. splicing in
ifferent manner e.g. Troponin gene; Repression of transcription- Gene silencing .

Translation -Prokaryotic and eukaryotic translation, the translation machinery, tRNA structure and
nction, Genetic code (nuclear and orgenell). Ribosome subunits its molecular structure and
function; Formation of initiation complex, initiation factors and their regulation, elongation ‘and
ejongation factors, aminoacylation of t -RNA, aminoacyl tRNA synthetase, termination of translation,
f-reading; transiational inhibitors; Co- and Post- translational modification of proteins

gulation at translational level: Activation and Repression of transiation through mRNA binding
plotein, Phospnrylanon of _ eukaryotic initiation factors of translation; Repmsor protein,
oplasmic control of mRNA stability.

egulation of gene expression in prokaryotes and eukaryotes - Panoply of operon; Spatial
(Tubulin gene in plants) & temporal (Globin gene in animals) regulation; Tissue speciﬁc gene

techniques of Genetics and Molecular Biology: Genetic recombination Techniques and
ning of recombinants, Insertion mutation of a cloned gene, Isolation of plasmids and their curing,
striction analysis of plasmids to locate position of inserts, Restriction mapping of the plasmid,
Cloning of restriction fragment containing neomycin phosphotranst’erase gene, Expteslon of B-gal
der different. promoters, with wild type E.colf as control. .

Skggested Laboratory Exercises:

1. Preparation of culture medium (LB) for £.colf (both soltd and liquid) and raise

culture of E.coll.

2. lsolation of genomic DNA. and its quantification

3. Perform DNA amplification by PCR.

4. Isolation of RNA,

8. Demonstration of antibiotic resistance

6. Motabslic labellling of proteins and immunoprecipitation,
7. Any other practical based on theory syllabus.

‘ Rcm'lms.

§. Sambrook, 1, Fritsch, EF. and Maniais, L (2000); Molscular Cloning: A Manual,
- Cold Spring hnborubm'meNmYork " Lebormy :
2. Dabre, PD. (1988). Introduction to Practical Molecular Biology, John Wiley & sons

-+ Ltd,Yourk.
t Brown, TA. (Ed.) (1991). Molecular Biology LabFax. Blos Scientiflc Publishers Led, Oxford.

Vo;atson, JD., Hopkins, NH., RobmsJW Stdlz, JA. (). Molecular hlolog',\ of the Gerla (&b .
Edition). :

gt o o

e I R
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5. Damell, J., Lodish, H. and Baltimore, D. (1994). Molecular Cell biology (2nd Edition).

Scientific American Books,USA.
6. Alberts,B., Bray, D., Lewis, J. Raff, M. Roberts, K. and Watson, JD. (1994). Molecular

Biology of the Cell'(2nd Ed). Garland publishing. Inc., New York.

7. Benjamin Lewin.(1998). Gene VI(6th Edition) Oxford University Press.U K.

8. Meyers, RA. (Ed.) (1995). Molecular Biology and blotechnologyA comprehenswe desk
referencc VCH Publishers, Inc., New York.

9. Karp, G. (2010). Cell and Molecular Biology: Concepts and Experiments (VI
Edition). John Wiley & Sons. Inc.

10. De Robertis, E.D.P. and De Robertis, E.M.F. (2006). Cell and Molecular onlogy
VIII Edition: Lippincott Williams and Wilkins, Philadelphia.

11. Watson, J. D., Baker T.A., Bell, S. P, Gann, A, Levine, M., and Losick, R., (2008).
Molecular Biology of the Gene (Vl Edinon.) Cold Spnng Harbour Lab Press,

Pearson Pub.USA

eText (7" Edition). Benjamin Cummings Publication, USA

13. Lodish, H.et al. (2012).Molecular Cell Biology (7th edition). Ben_;amm Cummings
Publication, USA.

14. Glick B.R. and Thompson, J.E. (1993). Methods in Plant Molecular Biology and
Biotechnology. CRC Press, Boca Raton, Florida

15, Glover, D.M. and Hames, B.D. (Eds.) (1995). DNA Cloning 1 : A Practical Approach, Core
Techniques, 2nd edition. PAS, IRL Press at Oxford University Press, Oxford.

16. Gelvin, S.B. and Schilperoort, R.A. (eds.) (1994). Planl Molecular Biology Manual. 2nd
edition, Kluwer Academic Publishers, Dordrecht. The Netherlands.

M. Sc. Biotechnology Previous
Paper V: Microbial Diversity, Physiology & Genetics

o nﬂuding ribotyping, Ribosomal RNA sequencing

aryotic and eukaryotic diversity: Nomenclature and Bergey’s Manual; Prokaryotic Cells:
re and Function-Cell wall composition of Gram+ve & -ve bacteria; Cell wall and cell
brane synthesis; Flagella and motility; cell inclusions like endospores, gas vesicales. Bacteria:
Wible and green bacterial, budding bacteris, Spirochaetes; Sheathed bacteria, Endospore forming
(8l nd cooci; Mycobacterls; Mycoplasma, Archaea: Archaca as carliest life forms; Halophﬂes,
ns; Hyperthermophilic archaca and Thermoplasma.

‘ rya: Algae, Fungi, Slime molds and Proiozos- General chmemi&ticsf‘gndtypu

genic bacteria of medical importance: Nomenclature and Classi e tio
Medical Importance - Pneumococous, Staphylocoocus, Micmccu:. Smptoeoccus. Gram
ve cocei - Neisseria, Branhamells; Gram positive bacilli -  Corynefor

14

12, Watson, JD. (2013). Molecular Biology of the Gene Plus Mastermg Biology with

[listory and Development:, Microbial evolutiou, systematic and taxonomy; primlﬁve organisms and -
{her metabolic strategies and molecular coding; New approaches to bacterial taxonomy classification

on; Gram Positive cocei

v omyces. Clostridium; Gram negative becilli - Vibrios, Aeromonas, Rﬂmophdm. Bordetelln. 2

N D o S T et R




Physiology and Metabollc Diversity’ among Microorganisms: = Microbiological principles,
jology, blochemistry.  Nutritional dassiﬁca_tion of microorganisms- chemoautotrophs,
chehotheterotrophs and photodnthetic microorganisnis. Photboynthesis in microorganisms: Role of
Chldrophylls, Carotenoids and phycobilms. Light and Darkkeactmn, Chemolilhotrophy; Hydrogen,
Iron{ Nitrate and oxidizing bacteria; Nitrate and sulfate reduction; Nitrogen metabolism; Nmogen
fixation. Hydrocarbon transformation; Syntrophy, Role of anoxic decomposition.

Chemotherapy and Antimicrobial agents: Sulfa drugs; Antibiotics; Pencillin and Cephalosponn,
Antibiotics from prokaryotes and eukaryotes; Mode of action; Resistance to antibiotics.

| Suggessed Laboratory Exercises:
. Preparation of liquid and solid media for growth of microorganisms.

3. lsolation and maintenance of organisms by plating, streaking and urlal dilution mamods,
- slants and stab cultures, storage of microorgm!sms.
3. - Isolation of pure cultures of bacteria from soi} nm: water,

J‘ Growth; Growth curve, Measurement of bacterinl population by mrbldommy and serial
- dilution methods. : e

4
=
ks
3

i

. Effect of temperature, pH and carbon and nitrogen source on growth,
¢ %Microsoopic examination of bacteria, yeast and molds.

G .*Stamins techniques to observe bacterial stuoture: Simple staining, Gram smmng. Newiw
":talning, Acid fast stain, Endospove suinina. Capsulc staining

! tudy of mutations by Ames test.
%loc!wmical characterization of selected bacterial strains.
Ow_jlsol'utlon and identification of pathogenic fungi from plants. o
B | 7 Dy. Re"

o i strgl i
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IR lsolation and :dentnﬁcauon of nonpathogemc fungn from soil.
2. Raising fungal pure cultures by hyphal tip culture & single spore culture

3. Microbiological examination of milk: By Methylene-blue dye reduction test
4. Other practical based on theory syllabus.

Suggested Readings: .

. Pelczar, MIJr., Chan, ECS. and Kreig, NR. (2004). Microbiology ¢5® Ed). Tata McGraw HIII.
2. - Maloy, SR., Cronan, JEJr. and Freifelder, DJ. (1998). Microbial Genetics, Jones and Bartlett.
blishers. | |
3. Benson, HJ. (1999). Microbiological Applications,(A Laboratory Manual in General
icrobiology) (7" edition), William C Brown Publishers.
urohit,SS. (2003). Microbiology: Fundamentals and Applications Published by Agrobios, India,
Balle, AJ.(1999). Fundamental Principles of Bacteriology; (7th ed.) Tata- McGraw Hill
Prescott, LM., (2005). Microbiology, (6th ed.) McGraw-Hill. ,
Kathleen Park Talaro & Arthur Talaro (2002) Foundatlons in Microbiology Intemational
ydmon McGraw Hill.
8. Alexopoulos CJ, Mims CW, and BlackWell M. ( 1996) Ina'aa'ucroo: Mycology 4th
dition. John and Sons, Inc.
Atlas RM. (1997). Principles of Microbiolagy 2nd edltion WM.T.Brown
Publishers. ~ _
appucino J and Sherman N, (2010). Microbiology: A Laboratory Manual. Sth
edition. Pearson Education limited. o o
Madigan MT, Martinko JM and Parker J, (2009). Brock Bology of Microorganisms.
&h edition. Pearson/Benjamin Cummings. ' ‘
} Stacier RY, Ingraham JL, Wheslis ML, and Painter PR (2005). General
Icrobiology. 5th edition. McMillan,
ora GJ, Funke BR, and Case CL. (2008). Mcmbfoloy An Imraducrim 9th .
Quon. Pearson Education. o
Virshishta BR and Sinha AK. (2008). Fungi. S. Chand end Company Lid.
ck JG. (2008). Microblology: Prmcipks and&wlmﬂom Tth @iﬁon; Prentice
) ,
astava S and Srrvastava PS. (2003) Umferstandmgﬁacm Kluwet Acadcmic L E
lishers, Dordrecht ‘ .
ﬁ-tora GJ, Funke BR, and Case Cl.. (2008), Microbiology: An !ntroductmn 9{!\
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" ledition Pearson Education. |
18.{Willey JM, Sherwood LM, and Woolverton CJ. (2008). Prescott, Harley and

Klein’s Microbiology.

M. Sc. Biotechnology Previous
Paper VI: Pathogenesis, Virology and Immunology

Dis
micpoflora of skin, oral cavity, gastrointestinal tract; entry of pathogens into the host;

coldnization and factors predisposing to infections. Types of toxins (exotoxins, endotoxins,

entrptoxins) and their structures; mode of action (biochemical, physiological); nonspecific

andspecific defense mechanisms, virulence and pathogenesis.

Midrobial Diseases- Infectious disease & transmission; Respiratory infections gaused by
a and viruses; Tuberculosis; Disease transmitted by animals (rabies), insects (nalaria)
and|ticks (rickettsias). Food and water bome diseases; Emerging and resurgent infectious
es. Plant diseases caused by microbes,

Virgises: Nomenclature and classification; morphology and uitra-structure; Capsid and their
m:Fgemems; Genetics of viruses; distinctive properties of viruses.

mal and human viruses: Bpidnmiqlogy, life cycle, pathogenecity and diagnésis.
Prevention and treatment of RNA viruses: Enteroviruses, Orthomyxoviruses,
ymyxoviruses and Rhabdoviridae. - DNA  viruses: Poxviridae. Herpesviridae,

Effept of viruses on plants: Symptomatology, histopathology, physiology andpathogemcxty
ommon viral diseases of plants (TMV, Cauliflower mosuic virus and Potato virus X).
prission of plant viruses through vectors (insects, nematodes, fungi) and without vectors
{oonfuot, seed, policn transmission). Brief account of diagnostic techniques in plants;
infogt ,. ‘ty assay of plant viruses, indicator plants, histochemical tests and vector control.

i dturc of iympho:d organs. Nature. bnology and types of ammgm an d s o

tes (CTLs). , O

se development. Introduction and history, Host parasite relatxonshxp- Normql.'

'Adenoviridiae, Hepadna virus, Viral vaccines, im:erferons, and antiviral drugs. .

immune system: Lymphocyte (B-w!ls. T-cells and natural klller cella), Annggn B |
g cells (Meacrophages, B cells, dmdtitic cells), killer T cells, also called mm;[ )

3
E
3




Hy idoma technology & monoclonal antibodies and its applications, regulation of lmmune
respbnses- Hypersensitivity, Autoimmunity, Immune response during bacterial (tuberculosis),
itic (malaria), and viral (HIV) infections, congenital and acquired immune deficiencies,

Immunology techniques: Purification of !nununoglobm from serum, Double dtﬁ'uslon,
Genpration of antibody in mouse, Conjugation of antibody in mouse, Conjugation of antibody
with enzyme, ELISA (i) Capture ELISA,(ii) Direct ELISA , Western blot, Affinity column
and purification of antigen, Cell fusion for generation of Hybridoma.

Suggested Laboratory Exercises: . C

ouble diffusion and Immuno-electrophoresis.

| Moreg C and Timbury MC. 1994. Medical virology-X Edition. Churchill
Livingstone,London.

Edition,Blackwell Scientific Publications,Oxford.
Conrat HF, Kimball PC and Levy JA. 1994, Vh'ology (Il Edition), Pxemica Hall,
Englewood cliff, New jersey. USA.
Matews, RE. 1992. Functionals of plant virology, Académic press, San Dieg '
Topley and Wilson's 1995, Text Book on principles of Bwﬁaﬁotagy, vlrology md
* Immunology, Edward Arnold, London. e '
Eennetter, 1984. Diagnostic procedures for viral and Rx';;
- public Health association, NY. o
William Hayes, 1985. The genetics of Bacteria and thw
Publishers, London. e
gonald M. Atlas. 1995. Principles ofmicrob:olow M
63146 | S
Kenneth M. Smith, 1996. Plant vimses. Univaml Bookswl. N@wm

mwe New Delhi _
. Maramarosch Karl, 1992, Plant Desedses of virnl. vira
stiology. Oxford & IBH Publishing Co. Pvt. Ltd. Now»

2| Dimmock NJ, Primrose SB. 1994. Introduction to Modem Virology,IV"




12. Powar, C.B. and Daginawala, H.F. 2003. General Microbiology Vol. II. Himalaya
Publishing House.Mumbeai.

3. Biswas, A. Biswas, SK. 2006. An Introduction to Viruses. Vikas Publishing House
Pwt. Ltd., New Delhi.

4, Agrios, G.N. 1997. Plant Pathology. Academic Press. NY. USA.,

5.Kuby Immunology, (4™ Edition) R.A. Goldsby, Thomas J. Kindr Barbara, A,
Osbamne, (Freeman) & Co. New York.

“Wiley & Sons

London,
8. Gerhardt. P. Murray, R. Ce., Wood W.A,, and Kreig N.R.(eds.) 1994, Methods for

Wasington D.C.
9. Pelczar MJ. Chan ECS. Krieg NR. Microbiology (5™ Edition) Tata McGraw Hil,

Delhi.
Pwt, Ltd., New Delhi.

19

6. Bloom, BR. Lambert, PH. 2000, immunology: A short course (4* Edition), John
7. Roitt, .M.1998. Essentials of Immunology, ELBS, Blackwell Scientific publishers,

General and Molecular Bactenolégy American Society for Microbiology, -

20. Kumer, S. 2012. Textbook of Microbiology, ' Jaypee Brothers Medical Publishers |

— -




" M. Sc. Biotechnology (Final) : e
Paper VII: Animal cell science Technology & IPR

Primary and established cell line cultures. Biology and characterization of the cultured cells and

chniques of cell culture: Basic techniques of mammalian cell culture in vitro; disaggregation of
tisspe and primary cuiture; maintenance of cell culture; cell separation. Scaling-up of animal cell
cultire, measurement of viability and cytotoxicity. Cell synchronization. Cell cloning,
micromanipulation and types of cloning. Stem cell culture, embryonic stem cells and their
eppfications. Measurement of cell death. Apoptosis. Three dimensional culture and tissue engineering,

Mammalian Cell transformation : Establishment of Immortal cell lines, transfection, selection by
selectable markers, gene amplification for high level protein expression. Specialized methods to
ranfer difficult cell types; Uses of viral.vectors; Vaccinia and Baculovirus and Retrovirus in gene

ansfer; and use of antisense RNA and DNA in controlling gene function. Mice as the experimental
naterial for gene introduction. : :

pact of Recombinant DNA on human Genetics: Mapping and cloning human disease genes-
‘osftional cloning, subchromosomal mapping and markers, in situ hybridization to chromosomes and

\plications of Animal cell and Recombinant DNA technology: Cell culture based vaccines,
omatie cell genetics. Organ and histotypic cultures. Development of Transgenic animals (Miee,
e, Sheep, Goat, Pigs, Birds and Fish) and their uses. DNA- based diagnosis of genetic diseases;

& somatic cell gene therapy for single-gene disorders,

tual property righis: Meaning, EvolutiorF classification and forms, Iinpormoe’of IPR’s in
i of science and technology. Patents- concepts and principles of patenting, patentable subject
regProcedure of obiaining patents, rights of patents, infringement of patent rights, remedies for

'} *Preparation of tissue culture medium and membrane fiitration. University aja.
. ff%?rcpmtion of single cell suspension (rum spleen and thymus. N 5 J Mm '

20 .
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" 5. Trypsinization of monolayer and subculturing,

6. Cryopreservation and thawing.

7. Mcasurement of doubling time.

8. Role of serum in celi culture.

9. Preparation metaphage chromosome from cultured cells.

10. Isolation of and demonstration of apoptosis of DNA laddering.
1. MTT assay for cell viability and growth.

12. Cell fusion with PEG.

13. Any other pracncal based on theory syllabus

Suggested Readings'
. Watson, JD., Gilman, M., Witkowski, J and Zollar, M. (1992) Recombimnt DNA {Sec. Ed.).
Scientific American Books, New York.
Glick, BR. And Pasternak, JJ. (1994), Molecular Biotechnology Principles and Applicatlons
of Recombinant DNA. Panima Publishing Corp, New Delhi,
Froshney, RI. Culture of Animnal Celly,(3rd Edition), ,Wiley-Liss.
‘Mesters, JRW. (Ed) Animal Cell Culture-Practical Approach,Oxford.
Basega, R. (Ed), Cell Growth and Division:A Practical Approach, IRL Press.
g:tgc:& M. & Dawson, M. (Eds) Cell Culture Lab Fax.Eds,,Bios Scientxﬁc Publ]eations Ltd.
o .
7. Martin Clynes. M. (Ed). Animal Cell Culture Teehniques Springer.
8. Jenni, Mathur P. and Barnes, D (Eds) Methods in Cell Biology,Vol.57,Animal Cell Culture
Methods. Academic Press,
]9. Glick, BR. And Pasternak, JJ. (1994). Molccular Biotechnology Principlos and Applications
of Recombinant DNA. Panima Publishing Corp, New Delhi.
10. Watson, JD., Gilman, M., Witkowski, J and Zollar, M. (1992).. Recombinant DNA (Sec. Ed.).
Scientific American. Books New York.
11, Kumar, HD. (1998). Modern Concept of onteehnology’ Vikas Publlishing House, New Delhi
12. Krattiger et al (2007) "Intellectual Property Management in Health and Agnculmral ‘
Innovation: A Ilandbook of Best Practices”, Managine ati -
13, Hahn, RW. (2005). Intellectual Propcrg» Rights in Frontier l’ndu.m'm. Saﬁwarc am'
:'| _ Biotechnology, AEI Press.
o ;l % Miller, Raphael, A. and Michael HD. (2600) Intellectual Prapcro) Pamm. '
Trademarkf and Copyright. 3rd ed, New York: Wuthldswoﬂh

M. 8C. Biotechnology (Final)

Paper VITI : Plant Biattﬁlmlm '

ssue culture: Principles, Concept, History of develop
cy, PTC laboratory facilities, Opemion and

-




‘

\ 7 : ’
. i .
aovél plants, somaclorial variations, Overview of Plant Tissue Culture Applications.

Profoplast téchnology: Protoplast isolation, purification, viability tests, plating efficiency, culture,
Somfatic cell hybridization, selection of hybrid, cybrids and their regeneration. '

PlaIt transformation (Recombinant DNA) technology: Tools and techniques, Vectors for plant
trangformation (Viral and Bacterial), Basic molecular characteristics of Agrobacterium, Basis of
tumpr and hairy-root formation, Characteristic features of vectors (Co-integrative and binary vectors,
i plasmids, 35S and other promoters and terminators, selectable markers, reporter genes, origin
of replication etc.). , . , ‘ ' -

Ag. bacurlum-medlatcd plant tmnaformatlon. Clomng of selected gene, its mtegranon mto

explession of the integrated gene in plants, Mutuple gme tranxfer. Practical applications of
Agrobacterium-mediated gene transfer.

Methods of Direct gene transfer and Storages Particle bombardment. electropomﬁon and micro
injettion. Transgenic gene incorporation, stability and expression; gene sllencing, -
Cryopreservation and Gene banks. 4

Plagt Breading§ Brief idea about conventional Plant Breeding Methods- Character idenfiﬁcation,
incdrporation (hybridization), selection and release of variety; Role of

Molscular markers: RFLP, RAPD, STS, SCAR, SSCP, AFLP in plant breeding applications.
Grepn house and green-home technology.

Transgenic approaches to crop improvement: Resistant against  biotic (virus, fungl; bacteria,
nematode, insect, weed) and abiotic stress (salinity, drought, herbicide, cold, metals), longer shelf life.
- Improvement of crop yield and quality - golden rice and other developments. Extension of ﬂower life,

speed Laboratory Exercisest

I Preparation of Stock solutions for MS medium.
.+ Preparation of medium. | |

. Micro propagation technique
 Surfce sterilization and Organ culture,
-Callus Induction, propagation, and differsntiation
Organogénesis- Shoot and root formation and their arganic connection,
Hardening and wansfer of plants to soil.
“Study of somatic embryogenesis.
Anther culture, production of Haploids.

10, Ovary culture - Dy.Re ist"‘"._'.
- Univergty R
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. Somatic embryogenesis using appropriate explants and Preparation of synthetic seeds
. Protoplast isolation and culture. :

. Demonstration of protoplast fusion employing PEG.

. Cytological examination of regenerated plants.

. Isolation & Identification of Sec. metabolite from Plant Cell Cultures.

. Agrobacterium culture,selection of transformants,reporter gene(GUS)assays.
. Any other practical baséd on theory syllabus

ted Readings:

S

Sugg

(a revised edition). Elsevier Science Publishers, New York. USA.
. Slater A, Scott N, Fowler M (2010), Plant biotechnology: the genetic manipulatnon of
plants. Oxford: Oxford University Press.

Verlag: Germany.

. Fu,T -J,, Singh, G. and Curtis, WR. (Eds) (1999). Plant Cell and Tissue Culture for the
Productwn of Food ingredients. Kluwer Academic/Plenum Press.

. Chawla HS. (1998). Bwtechnology in Crop improvement. International Book Distributing

pany.
. Honry RJ. (1997). Practical Application of plant Molecular. Biology. Chapman and hall.
Butenko, RG. (2000). Plant Cell Culture, University Press of Pacific.
. Collin, HA, and Edwards, S. (1998). Plant Cell Culture, Bios Scientific Publishers,Oxford,
UK. i
Dixon, RA (Ed.) (1987). Plant Cell Culture :Practical Approach. IRL Press, Oxford.
0 George, EF. (1993). Plant Propagation by Tissue Cujture. Part 1. The Technology,
2nd edition. Exegetics Ltd., Edington, UK..
1. Hall, RD. (Ed.) (1999). Plant Cell Culture Protocols. Humana Press, Inc., New Jersey, -
USA.
12. Shaw, CH. (Ed.) (1988) Plant Molecular Biology: A Practical Approach, IRL Press,
Oxford.
13. Smith, RH. (2000). Plant Tissue Culture: Techniques and Experiments. academic
| preys, New York.
“|14.. Kumar, A. and Roy, S. (2006). Plant Blowchnclogy & is applications In ‘l‘itm Cultun. I.K.
1 *Internafional Pvt. Ltd,

¢ publishers, Jaipur,
gklmwat, KG (2000). Phnt Biotechnology, S. Chand & Co. Ltd-

s Rajdan, MK. (1993). An Introdustion to Plant Cell Culture. Oxfond
3Pvt. Lid, New Delhi. g
arayanaswamy, S. (1994). Plant Csli and Tiuuo Cultum 'rm A _"_',
#New Delhi, o
mmirato, PV, Evans, DA, Sharp, WR. And Yamads, Y. (1984). Hsnd

i i

upte, PK. (20|0) Plant biotechnology, Rastogi Pub, Meerut.
BH Publishing Co. Pvt. Ltd. New Delhi.
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Bhojwani, S.S. and Razdan, M.K. (1996). Plant Tissue Cuiture : Theory and Practice-

. Hammond, J. McGarvey P. and Yusibov V.(Eds.) (2000), Plant Blotechnology Springer

{ Kumar, A. and Roy, S. (2011). Plant Tissue Cultute and Applied Biomhnnlogy, Aavishkar -

3Culturs, Vo, 1.3, Maomillan Pub. Co. NY & Collier Maomillan Pub. London. .
atesh,S, Chopra, VL. And Ramachandran, $. (1987). Biomhniques in Asriculture. Oxford

-~




M. Sc. Biotechuology (Final)
Paper IX: Industrial Biotechnology and Bioprocess Engineering

Seldction of findustrial microorganisms: industrial cultures- bacteria, algae, fungi and
actinomycetes, Primary and secondary screening, Isolation, maintenance and preservation, microbial
groyvth and death kinetics of industrial microorganisms. Strain development- mutation, selection and
recgmbination. Immobilisation of microbial cells and their application.

Miroorganisms in Agricultural biosafety: Biofertilizers and their application, biopesticide in
isqase management; Rhizobacteria for plant growth promotion and disease managment including
argsitic nematodes; Bacteria and soil fungi in plant disease management.

Fermentation process: Fermentor systems- types; Fermentation process and factors affecting
fermentation process. Commercial fermentation: Design- overview of serobic and anaerobic
fermentation process. Design of fermentation media, Substrates used as carbon and nitrogen sources,
Andlysis of batch, fed batch and continuous biomctions. biotransformation, Downstream Processing.

ptomycin, tetracycline and erythromycin. Vaccines- BCG, hepatitis- B & recombinant vaccines;
amins- By, D & C; dairy products- cheese, yoghurt and other products., health care and

meering Industrinl Products: alkaloids, Imlustfinl enxymes, Blopluﬂes end b;opotymm.
droxybutyrate, tl\en;.eu!ic proteins. Bioscnsors- application in the industry.
. Isclation of industrially important microorganisms for mierobial processes.
* Comparative studies of Ethanol production using different substrates.
~ Microbial production of cltric acid using Aspergilius niger. |
, Microbia! production of ankibictics (Penicillin). |
+ Cultivation techniques of mushrooms. ‘
" Selestion of efficient PGPR and mycorrhizae and their affect on growth
~ Isolation and preservation of industrislly important microorganisms for microbial prwasu.

© Determination of thermai death point (TDP) and thermal death time (TDT) ofmimom “"a‘ 4
for design of a sterilizer.

"'
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9. Comparative studies of Ethanol producnon using dxfferent subsmtes
10.| Production and estimation of Alkaline Protease. ' '
11| Use of alginate f‘or cell immobilization.
12. Mlcrobml producuon of single cell protein.
13, Prcparanon of list of the hazardous chemicals and their blosafety measures.
14] Any other practlcal based on theory syllabus
Suggqred Readings:

1.} Aiba, S., Humphrey AE. and Millis, N.F. (1973). Biochemical Engmecnng(Z"" Edmon),
Univ.of Tokyo Press, Tokyo. : ’

2.| Atkinson, B. (1974). Biochemical Reactors, Pion Ltd. London.

3.] Casida Jr,, L.E. (1996), Industrial Microbiology, New Age International (P) Ltd.

4.| Bailey, JE. and Ollis, DF. (1986) Biochemical Engineering Fundamenmls, 2nd ed., McGraw
Hill Book Co.,New York.

S.| Enfors, S-O. and H&ggstwm. L. (2000) Bioprocess Technology: Fundamentals  amd

Applications, KTH, Stockholm. .

6. ilqa.;:ksosﬂ, AT, (1991) Process Engineering in Blmechnology. Prentice Hall, Engelwood cliffs,
USA.

7.t Shuler, ML. and Kargi, F., (1992). Btoprocess Engineering. Basic Concepts, Prentice Hall,
Engelwood Cliffs. '

8

Technology, Pergamon Press, Oxford. ,
9.| Nielson, J. and Vissadsen, ., (). Bioreaction Engineering Prmciphs Plenum Press. -
10. Doran, PM. (1995). Bmprocess Engineering Principles, Academic Press.

1Y Shuler, ML.(Ed.), (1989). Chemical Engineering Problems in Biotechnology, AICHE, New

York.

12, Lee, M. (2009). Biochemical Engineering, Prentice Hall Inc.

13 Vleth, WF., (1999). Bioprocess Engeering-Kinetics, Mass Transport, Reactors and Gme
‘Expression, John Wiley.& Sons Inc. :

14, Rai, B. and Dkhar, MS. (1998). New trends in Microbial Ecology, Deptt. Of Botany, NE Hill
Univ. Shillong & ISCON, Varanasi. -

1. Rai, B., Upadhyay, RS. and Dubey, NK. (1998). Trends in Microbial Exploitation,

ISCON Varanasi.

16, Glick, BR. And Pasternak, JJ. (1994), Moleculer ontegmology Principles and

Applications of Recombinant DNA. Panitna Publishing Corp, New. Delhi.

17 Watson, JD., Gilman, M., Witkowski, J and Zollar, M. (1992) Rmomhmt DNA |

(Sec. Ed.). Scientific American Books, New York.

Yadav,, PR, Rao, MG. and Jena, T. (2005), industris} Biotechnology, Dis
Soetaert, W. and Vandamme, EJ, (eds.) (2010). !ﬂ steial §
hmbﬂ & Co, Weinheim, Germany. i

M. Sc. Bloteohnaleg

Paper X: Genetic Eng

ngineering tools and their appllcmom- gm; :on Gﬂzymes, mi;:
s and other enzymes needed in 3enetin}.n;tm‘_‘j{_;
ectors- Plasmids, bacteriophages, <

plications.
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Stanbury, PF., Whitaker, A. and S N Hall 8J. (1995). Prinbipla of Fermemation ‘

Kumar, HD. (1998). Momwwaxmm:lm Vikes Pubms%i?g Honse.mw Delhi "

"f"vcaﬁm mymes. o
)y DNA- aqd m«m _max‘km Qe = .

LAC, MAC), CHEF analysis, virus déi'wad veceou.swo M!S retrwiral vemt‘m. lm!




nesis. Protein Bngmeenng addmg dxsulﬁde bonds, reducmg number of free su}thydnl
changmg ammoacnds mcreasmg and modifying enzymauc actiwty Processmg of

T-DNA and Transposon Tagging: Role of gene tagging in gene analysis, T-DNA and Transposon
tagging, Identaﬁcauon and isolation of genes through T-DNA or transposon. Transgenic and Gene

csted Laboratory Exercises
. Growth characteristics of E. coli using plating and turbidometric methods,
. Bacterial culture and antibiotic selection on media. ’

. lsolation of plasmid from E. coli by alkaline lysis method and its - quantitation
spectrophotometricully. _ .

Ampliﬂcation of DNA by PCR process

. Resxrlcﬁon enzyme digestion of genomic DNA from E.coli.

6. Restriction enzyme digestion (EcoRI) of plasmid DNA =~

7. Estimation of size of a DNA fragment after electrophoresis using DNA matkers.

8. RFLP analysis

9, RAPD analysis

10, Demonstration of DNA fingerprinting.

11, Restriction digestion of the plasmid and estimetion of the size of vanous,.DNA
fragments & Construction of Restriction digestion map.

12, Cloning of DNA fragment in a plasmid veetor. .

13, Transformation of the given bacterial population and selection of recombinants.

14, Co-cultivation of the plant material ( e.g. leaf dises) with Agrobacrermm and S‘fd#‘

GUS activity haswchem:cany '
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1.
2.

3.

4.

" 15. Any other practical based on theory syllabus.

Su%gested Read}ng:

. Glover,.DM. and Hames, BD. (1995) DNA Cloning: a practiggs

10.

Sambrook, J., Fritsch, EF. and Maniatis, T. (2000). Molecular Cloning 8
Cold Spring Harbor Laboratory Press,New York. B’

Oxford. )
Kaufman, PB., Wu, W., Kim, D. and Cseke, L. (1995) Molecy
Bjology and Medncme CRC Press. Flonda. :

press Inc. San Dilogo. *
Gooddol, DV. (1990). Gene Expression Technolo Aﬁgdomh Prediil
Mickloss, DA. and Greyer, GA. (1990). DNA Scienee A Finiig
Technology, Cold Spring Harbor Laboratory Press, Naw Yoik. ' .
Primorso, SB. (1994). Molecular Biotechnology (2nd Edn.), Blas
Oxford. ‘
Davies, JA. and Roznikolf, WS (1992). Milestones in- Biotochnolow. Glltlfc papen.o
genetic Engineering Butterworth-Helnemann, Boston. .
mllé)erf }:‘fR. and Repley, R. (1997). Route Maps in Gene Technology. Blsckwsll Solence
xfo! .
Kingsman, SM. and Kingsman, AJ. (1998).  Genetic Bunginesring
An Introduction to gene analysis and explolmion in. eukaryotes. Blsokwsll Solentifie
blications.Oxford, 1998.
Glick BR. and Thompson, JE. (1993). Methods in F!ant Molecular Blology and
Biotechnology. CRC Press, Boca Raton, Florida.

Glover, D.M. and Hames, B.D. (Eds.) (1995). DNA Clomng l A Practioal

Approach, Core Techniques, 2nd edition. PAS, IRL Press at Oxford Univmlt? Preis,

Oxford. -

Hackett, PB., Fuchs, JA. and Meesing, JW. (1988). An Introduction to Recombinant
DNA Techmques Basic Experiments in Gene Manipulation. Benjamin/Cummings
Publishing Co., Inc. Menlo Park, California.

Glick, BR. And Pasternak, JJ. (1994). Molecular Biotechnology Principles md Appllclllom
. of Recombinant DNA. Panima Publishing Corp, New Delhi.

{8, Watson, JD., Gilman, M., Witkowski, J and Zoller, M. (1992). Recombinant DNA (Sec. Ed),
Scaenﬁﬁc American Books New York. ,

M. S¢. BIOTECHNOLOGY (FINAL)
R XI: Environmental Biotechnology, Biosafety, Ethics and Research Methodology

Natural resource and its management, Sources of water pollution and biological treatment

s and their microbiology: Aerobic Processes-Oxidation ponds, Trickling filter, Activaled
rocess, rotating discs, rotating drums; Anserobic pmems-Anurobac digestion, anacrobic
p-flow angerobic sludge blanket mmrs

plogy of degradation of Xenobiotics in Environment - Oil pollution, surfactants, -

astelands. oil spill

.
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Bs. Solid iwastes: Sources and management (composting, vermiculture and ' methune
on). btoremedmuon of contaminated soils and waste-land aud 3noundwatcr Rcclamaum%
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o “Suqmted I.abomtory Exercises:

Global environmental problems: Green house effect and acid rain, their effects and biotechnological
appjoaches for management. Biofuels, Global warming; Methodology of environmental management-

problem solving approach, its limitations. Biodiversity and its conservation; Intraspecific
varigtions in crop plants, molecular characterization of variations.

an population growth and global food prospects: Food security and availability of food,
Molecular basis of genetic modification and crop improvement programmes, GM food crops,
Biofechnology in controlling crop diseases, weeds, insects and pests. Biopesticides in integrated pest
management. Seed- seed banks, terminator gene technology and implications, International and local

regylations.

Biopafety: Security measures, laboratory information management system (LIMS). Laboratory safety-
saféty policies. health hazardous compounds, chemicals (xenobiotic compounds), solvents, poisons,
isotopes, radioactive materials, explosives and biological strains (bacterial, fungal etc.) and. their
wadte management. Biosafety cabinet, Storage of hazardous materia! and disposal of biological and
radjoisotope wastes.

lcal fssues; introduction- causes of unethical acts, ignoraﬁbe'of laws, codes, policies and
ures, recognition, friendship, personal gains. Professional ethics - professional conduct. Ethical -
sion making, ethical dilemmas. Teaching ethical values to sajentists, good laboratory practices,
godd manufacturing practices, labomatory accreditation.

earch Methodology: introduction- Basic research, applied research, need based . research.
tification of the problem, defining the problem. Research project planning. Literature search-
infprmation sources, library resources-books, journals, abstracts hand books, procedure manuals,
endyclopedias, annual reports, data banks, CDROMS, online literature search- internet access,
websites, directories of information resources.

Progress of research- evaluation of results, statisticul approach, comparison with cxisting
odologies, validation of findings, rescurch connnunications, impact factor of journals.

2, Determination of total dissolved solids of water, }

3, Determination of dissolved oxygen concentration of water sample. o .
4, Determination of biological oxygen demand( BOD)of a s’ewn‘g& mﬁph. '
5 - Determination of chemical oxygen demand(COD)of sewage: sample.

6( i Determine the efficiency of removal of air pollutant using fibrous air filter.

7  Isolation of xenobiont degrading bacteria by selective enriehmcnt eechnique L

8 x Test for the degradation of a aromatic hydrocarbons by bacteria. -

9., . Survey of degradative plasmids in microbes growing in pol!uted environmem

lﬁé Effect of Sulphur dioxide on crop plants. ey
| I. Estimation of heavy metals in water/soil by Atomic absorption spectrophotometr)

12, Estimation of nitrate ip drinking water.
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\ a Y B. Study on biogenic methane production in different habitats.
IF Any other practical based on theory syllabus

sted Readings:

Chrispeel, MJ. and Sadava, DE. (2003). Plant, Gene and Crop Bitechnol ASPB.

Kocher, SL. Economic Botany,

Metcall, R. and Eddy. (2003).Wastewater Engineering-Treatment, Disposal. .lnc ,Tata

McGraw Hill, Delhi.

Moo-Yound (Ed-in-chief), (1999). Comprehensive bnotechnology, vol.4, M. Pergnmon Press,

Oxford.

. De, AK. (2004). Environmental Chemistry. Willey Eastern Ltd.,New Delhi.

. Allsopp, D. and K.J.Seal, KJ. (). Introduction to Biodeterioration. ELBS/Edward Amold.

. Cookson, JT. (1995). Bioremediation Engineering: design and Application. McGraw-Hill, Inc.

. Cheremisinoff, N P. (). Biotechnology for waste and wastewater treatment.

Jogdand, SN. (1995), Environmental Biotechnology Himlaya Publishing House

. Creswell; J. (1998). Qualitative inquiry and research dasign: Choosing among five traditions.
Thousand Oaks, California: Sage Publications.

11, Creswell, ). (2003). Research Design: Qualitative, Quantitative, and Mixed Methods

Approaches. Thousand Oaks, California: Sage Publications.

]12. John W. Creswell, 2009, Research Design: Qualitative, Quantitative, and Mixed :
Methods Approaches, Third Edition, www.sagepub.com, ISBN: 978-1-4129-6557-6
3. Dahlia K. Remler, Gregg G., Van Ryzin, R. (2011). Research Methods in Practice,
Strategies for Description and Causation. , www.sagepub com, ISBN: 978-1-4129.
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6467-
14. Glenn, MacDonald, L. (2011).Ethical Issues in Genetic Engineering and Transgenics
s McGee, G. “Primer on Ethics and Human Cloning”
6. “Primer on Ethics and Crossing Species Boundaries -
I3 Grey, B S’l‘ A “Genetic ’ Englneering "~ and Xenotransplantation”
jonbioscience.org/biotech/zrey.html
8. Kolehmainen, S.M.  “The  Dungervus  Promise of  Gene  Therapy”
hitp://www.actionbiosgi i

science.org/biotech/kolshmainen.html
9. Sherlock, R. and Morrey, JD. (2002). -Ethical lssues jn biotechnology, Rowman &
Littlefield Publishers, Inc., Maryland,

20, Paul B. Thompson (2007). Egod biotechnology jn uthlcal perspective, The Springer, 2* Ed., |
The Netherlands.

M. Se. Blotechnology (Final)
Paper XII: Elective Paper .
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