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Scheme of Examinataon

. The course of M.Se. (Biotechnology) shan be spread over two academic years to be

called M.Sc. Previous and M.Sc. Final,
Each theory paper shall carry 100 marks and will be of 3 hrs duraaon Minimum
passing marks shall be 36.

. The theory question.paper wiil be divided into two parts A and B. Part A of Question

paper shall be oompulso:y and contain 10 (ten) very short answer lype questions of
20 words covering entire syllabus, each canying 2 (iwo) merks, with a lotal of 20

marks.

Part B of question paper will have 4 questions having 100% internal cholce Each

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

In eachpmcﬁcalpapcrlo%marksmnberemved 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.
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 repott in.
about 100 pages that shall be evaluated by the course ‘coordinator and one internal
teacher. The marks will be awarded internally.

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
cand:date shall be evaluated by one external expert, Head of the Dcpattment and

supervisor of the candidate. The seminars, in-plant training and industrial visit repofts

“will also be submitted by the candidate to the Head of the Department who will
-submit thesc to the external examiner. The exumination 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.
stsettatxon 50 marks :
" Viva voce 25 marks

. Toul 75 marks

inirum pass marks will be 36% in tbeoxy as well as, practical. First division (60%)
sand second division (48%)
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Distributlon of Papers & Marks :
- M.Sc, Previous | - |
Ppper'] Cell Biology 100 marks
‘ ‘Biological Macromolecules, Enzymology &
Ppper Il . Biotechnique . 100 maris
Ppperlll  Genetics and Computer applications . , 100 marks
PaperIV . Molecular Biology o 100 marks,,,
Paper V. . Microbial diversity, Physiology and Genetics 100 marks
Paper VI Pathogenesis, Virology and Immunology 100 marks
Practical I  Based on theory papers LII and III ) 75 marks
Pfactical II  Based on theory papers IV, V and VI ' 75 marks
| ' Total 750 marks
M.Se. Fine!
Pdper VI  Animal Cell Science Technology & IPR 100 marks
Peper VIII" . PlentBiotechnology 100 marks .
PeperIX  Industrial Bloteclmology & Biopmcesa Bngiueenn; 100 marks
Paper X _"GenencEngmeermg 100 maiks
Environmental Biotechnology, Biosafety, Bﬂﬁcs and

, P X1 'RISEEl'Ch MﬂhOdOIOEy lwm

Paper XII  Elective Paper (Intemal evaluation) : 50 marks

tical Il Based on theory papers VIl to IX 75 marks

Prictical IV Based on theory papers X & XI , 50 merks -
Dissertation & Industry visit 75 marks ‘
| Total 750 marks
Grard Total marks 1500 marks i
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- _-Mol uhr cytognneﬂu : Nuciear DNA content, C~valuo pmdox, cot curve and its significance,
u - familles and their evolutlon, in sits hybridization « concept and techniques, mmpum :
chromo:omo enalysis, chromosome microdissection and mimolonlng. flow cytometry end -

- ' m cellular contmls, Role oftyaum & oyetiivdep

M. Sc; Bioteéhnology Previous | .
Paper I: Cell Biology

The Dynamics oficell, shape and motility Structural orgamuuon of the plant, animal and microbial
cells, q{ytoskeleton, microtubules and microfllaments, motor and flagsllar movements.

modelt and Ainatinne ian carriare ahemaale and moe eans o Tl

and mfacromolecules across membranes, comparlson with gap junctions. let cell adhwon &.
plasmgdesmata. . —

Other| Cellular organelles: Slructure and funclions of micro-bodles. Golgi appmms, rlbosoma,

lysosome, endoplasmic reticulum,
Plant yacuole: Structure and function

Nuclejs: Stmcture, nuclear envelope (karyotheca), nuclear pores, nuclear lamina, nucleolous md
nucledr matrix,

Chloroplast and muochondrla- Fine Stmcmu and rgetion of the organsiles, their electron transport
systerhs, import of nuclear encodsd protains, ATP synthases, structyrs, organization and function of

Cell »Tnll, plasma membrane and plasmodesmata: Stmctura and ﬁmcuons, blogenesns. growth-

mitochondrial and chloroplast genomes, mechanism of or;ant!le m expression, dlversity and -

evolufion of orgmelle genomes.

Chrofmatin organization : Chromosome structure and packaging of DNA, nucleosome ommmion.
moldular organization of centromere and telomere, nucleolus and ribosomal RNA genes,
suclupmatin and heterochromatin, specialized types of chromosomes, polytens, lampbrush, B-
chromgosomes , supemumerary chromosomes. Molecular basix of chromosome pairing.

l-mncmoopy in karyotype analysis.

le and M&hllﬂﬂ of cell di’l‘l‘ﬂll Cell oycl. nqupi mmm-”@ﬁﬂﬂ?&lﬂ& Y

it ln- Significance, Chiasma formation- Synaptonemul eomplcx. Rcoombmtton uri
mbiim jon nodules. . éﬂ

i
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Apogitosis (Programmed cell death) Mechanism of apoptosis, Apoptos:s trlggered by internal &

Sugg MLabomory Excrctm: '

1. | EMstudy of cell organelles. _

2. | Fluorescence staining with FDA for cell vhbillty
3. [ Cell wall staining with caicofluor

4. |'Study of stages in cell cycle. Tl
5. | Mitosls and Msiosls. T e '
6. | Histochemical localization of protein, carbohydrate, fats, starcb fignin, nuclela

Acids. i

7.t i A
(Jggg)on of: mitochondria and the actmty of .its marker e_nzyme. succinate dehydrome
8. |Demonstration of SEM and TEM.

9. [Karyotype analysis, banding patterns.

- .10, |Polytens, lampbrush, B-chromosomes and sex chmmosomes.

other practical based on theoly :yﬂabnb.

mdln?s: _

ECR. (2001). Encysloped
N (2000). Plant Celf Va

bertis. E.D.P.and De Rnbcms,m
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5. Gooper, G.M. and Hausman, R.E. (2009). The Cell: A Mo!ecutar Approach (V Bdmon)
SM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

6. Becker, W.M., Kleinsmith, L.J., Hardin. J, and Bestonj, G. P: (2009). The World of tie

Cell. (VI Ed.). Pearson Benjamin Cmnmmgs Publishing, San;Francisco.
7. Kleinsmith, L.J. and Kish, V.M. (1995). Principles of Czll and Molecular Biology
" @nd Edmon) Harper Collms College Pubhshers, New York, USA.

8. Haris, N. and Oparka. K. (1994) Plant Cell Blology A Pnct:ctl Appmch. IRL
Press, at Oxford University Press, Oxford, UK, ;

9. Gumning, BE.S. and Steer, M.W. (1996). let Cell Biology- Stmcm and .
unction. Jones and Bartlett Publishers. Boston, Mzssacbmcm. - - .

10. Kamp, G. (2010) Cell and Molecular Biology: Concepts dexpeuments. V!

Edihon. John Wiley & Sons. Inc.
11. |Griffiths, AJ.F.et. al.(2000). An mtmducnon eo genenc analysis. w H Frecman

d Company New York, USA

12. [Rane, S.V.S., (2012). Biotechiques, theory and pucﬁcu mm edition).
Rastogl publications, Meerut. :

13, [Hall, J.L. snd Moore, A.L. (1983). lsolanonomebnnumd Ormelleaﬁ'om
{Plant Cells. Academic Press, London, UK.

M._noy,bsmwe,xxnmaumowmwmwm .
d.Ca . P

18, |Hartl, D. L. (1994). Genetics. Jmmnmmmnmmvs& -
16, Becker, WM., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P: '(2009). The World oftha
Lvi Ediﬁon. Pearson Ber\iamin Cummmings Pnblishmg. San Francisco,USA

M. Se, Biombnolon Previous

l’aper 11 : Blological macromolecules, Enzymolon & Biolechnlqm '
o neids and peptides:

ifieation, chemical reactions snd physical properties. Biocynlhuh of lmlno uid (Rm

-

%, Protein folding, Glyco and lmmmmmmr"‘“
Mmpmmmdhydmphﬂbmm machy dees | :

RNA: Isolation of DNA and RNA; Eﬁﬁnuim d‘m andRM ;
' hs of Calf thymus DNA ; by

g”‘hr.ﬂ_ :
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Transamination, GS-GOGAT system). Brotein structure (primary, secondar .
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Carbobydrate: Classification and reactions ,. structure and functzcn of mono, dmochmdes and
polykaccharides. Methods for compositicnal analysis. (4) Carbohydme Analysis : Estimation of

glu
met

Lipifls: Classification, structure, biosymhem and funcnons of glyeerol phospholipxds; sphingohpids

and ¢holesterol,
Secondary metabolites: General inu'oductlon end’ significance,- Dm"mneo from prlmary ‘end
secopdery metabolites (Alkaloids, Flavonoids & Stemids)

Pringiples of thermodynumla : First and second law, concept of fres energy Msh‘cnergy .

s Kinetics:and reguution' Michalis Menten Bquntzon, Km valye. enzyme inhnbitou. Kinetim
of bi{bi substrate reaction, regulation of enzyme activity, feedback: inhibition. Enzyme catalysis in
effect of organic solvents on enzyme catalysis, Immobnluutlon of enzymes and its

cids pmeins, lipids, carbohydrates and enzymes,

Chrofntography and Spectroscopy: Paper chromatography, TLC,GC/GLG,HPLC, Ton Exchange
mmwmpny). Spectropholametry, Elewophcmls (Papor, Gel, lmmnmodu;__,‘y o e

d bifrom mrw ehcmphmﬁsmm

stimanm of reducing sugars by Nelson somom s mﬂhod
Reactions of amino acids, sugars and lipids.

? . . ‘4 . .“.';

by Glucose oxidase (Trinder's reagenl). Estimation of reducing. sugars by Nelson Somcgi'

fon. Determiriation of active sites.. Functional proteins- mm& drug target (enzyme and
). Effects of substrate, temperature, pH and inhibitors oin_ienzyme activity and stability,

py> SEM, TEM, Confocal microscopy. Smn&ng techniques. Micrometry, measurernint of - |
. dimetisloas, counting of cells by haemocytometer.. Huwnhmicll tcdm!gu”-lmllmdon cf fuclsic

% Affinkty chromatography, - Adsorption chromatography, Qel Filiation (Size .

. imdy of localizasion metabotites in cells bymlning m&niques S :
@meuy- measurement of dimensions, = . St
Counting of cells by hsemocytometer. ‘ o I{‘f‘ 5‘:}&3‘
B stimation of glucose by Glucose oxidase - ' L ’ JAIPUR
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7. _Isolation, purity determination and quantitation of cholestero},
8. Quantitation of Proteins and Sugars. ) . :
9. Estimation of DNA and RNA by chemical means. . 5
10. Analysis of oils-iodine number,saponification value, acid number, . ‘
11. UV. Visible and IR Spectroscopy- absorption spéctra.

12. Enzyme: Purification and Kinetic analysis.

13. Effect 6f temperature and substrate concentration on a-amylase actwtty

14, Electrophoresis of DNA-linear, cu-cular _

15, Hybridoma technology ‘

16. Any other practical based on theory syllabus

Snggemd Readings: 4 ) N D

Voet, D. and Voet, JG. (2013). Biochemistry (4® edition), John Wiley & Soas, S
Segel, H. (1976). Biochemical Calculations (2™ ed.), John wiley & sons inc,
Voot, D. and Voet, JG. (2004). Biochemistry (4 d.), J Wiley and Sons. :
Berg J.M., Tymoczko J.L. and Stryer L (2002), Blochemistry, W.H. Freeman
Frefilder, D. (). Physical biochemistry, W.H, Freemsn & company.
Work, TS. and Work, E. (1980). Luburutory Technlques in Biochemiistry and Molecular
Biology, onlinc version; www.sciencedirect.com/science/bookserles/00757535
Vi & o 5 e S e o T
- Wiison, to fes and T
practical biochemistry, ELBS Edition. - o
9, Cooper; TG. (1994).Tools of Biochemisry,
;| 10. Malacinski, GM. (2005). Essentials ofMolemianology,Jomm Badlett pnblicauom.
11, Crelghton, TE. (1993). Proteins-Stractire and Maleculér properties, WH freemun ‘and
: company.
12, Branden, C. and Tooze, J. (1991). lnhodncuontopmwiustmctmﬁutmdpubﬁshmg,nm ‘
York.
13. Kendrew, J. (1994). Encyclopaedia of Molemhr ‘Biclogy, Blackwell selemﬁc
publications,oxford.
14. Taford, C. (). Physical chemistry of Macromolccules, John Wiley und Sony,
1§.'Cantor, CR. and Schimmel, PR. { 1080). Biophysical chemistry, WH Fraeman,
118, Marie-Claire Bellissent-Funel (ed.) (i992). Protein Structure by Mu Perut’ Perutz, fn:
Hydration Processes in Biclogy: Theoretical and Expérimeatal A}
Gelvin, S.B. 2nd Schilperoort, R.A. (eds.) (1994). Planl Moinwhr B:ology Marmel. 20
edition, Kluwer Academic Publishers, Dordrecht. The eth
Glick B.R. and Thompson, JE (1993). Methods in Plant Moleculir aiology nnd
Biotechnology. CRC Press, Boca Raton, Florida, - : A :
Glover, D.M. and Hames, B.D. (Eds.) (1995): I¥A: Glonlml Al’mﬁat piro '
Techniques, 2nd edition, PAS, IRL Press a1 Oxfed ; '
Shaw, C.H. (Ed.) (1988). Plant Moleculsr Bigiivs:
"' Rana, S.V.S.,, 2012, Bmechxﬁques,themy
: Rastogi publications, Meerut.

Glick, BR. And Pastemnak, JJ. (1994). Mol
Applications of Recombinant DNA. Paninis:
Watson, JD., Gilman, M., Witkowski, J &

E (Sec. Ed.). Scientific American Books, Ne

NN svrawN-~
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PAPER III: Genetics and Computer sp'pllcdttons

Ghne Structure and expression : Genetic fine structure, Operon concept, Introns end Exons, cls-
test, fine siructure analysis of eukayotes, introns and their significance, Gene family..

Inheritance and nllellsm Mendelian and non- Mendalian _inheritance, Géne mterﬁtion.
Cdmplementary genes (9:7 ratio); Supplementary genes (9:3:4 & 9:6:1"ratics), Epistasis (12:3:1, 13;3
rafios), Duplicate genes (15:1) co-dominance. Extra nuclear inhéritance: Cytoplasmne male sterility,
inheritance of mitochondrial and chromosomal plant genes. Hnﬁy-Wcmbem Law. Multiple afleles
blood groups in man.
Génetic recombination: Homologous and non-homologous’ recomblnaﬁons; iudzpmdent mbnment
crossing over; molecular mechanism of recombination, Holiday junction, site-specific
mbination, FLP/ FRT and cre / lox recombimtion, role of Rec A and Rec BCD enzymes and
o errecombinauons
Chromosome mapping: Linkage map, mapping with genetic markers including RAPD, QTL,
cohstruction of molecular maps, restriction mapping. concept and techniqus, correlation of genetic -
and physical maps, mapping by using somatic cen hybrids. '

Mbtation and types of DNA damage: Mutagens and their effects — Physical (Radiations) and
CHemical (Base analogues, Intercalating agents, Alkylsting agents and others), Types of mutation-
cous and induced mutations, lethal, conditional, biochemical, loss and gain of function, base

itution, frame-shift mutation, germmal verses somatic mutantation, Mutations induwd by
lposons

niques, Ames test for mutagenesis. ledy and their geneﬁc :mphcatnons ‘

' Stiuetura! and uumerlcul alterations in chromomnes $ Origtn, melcm and bmedmg belm'iour of
réd Beation, deficiency, inversion and translocation heterozygotes., Orlgin, occurrence; prodection’ and '
oais of haploids, aneuploids and euploids; origin and produetion of autdpolyplolds; chromosome

Shromatid segregation, allopolyploids types; getome constitution and analysis. Evolution of
,r crop plants, induction and chmmﬁuﬁon of trisomics and monosomlcs

ﬁnﬁw'wa‘mw .

uehon W compmr -Characteristics of Computers, Um ofwmputm, 'Iype: and generations +
é’;j nputérs. Basic. Computer Organization: Basic' ‘Somporierits, CPU, ALY, memory. hlersichy,
st Input- output devices (lwdwam and lottwm) snd their mmﬁm ' m‘intcrfm with the

' ‘iﬂomlal Pomcm
J o W‘;
5 :

- )
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Information retrieval: LAN, WAN, mtroductlon to internet, WWW. NICNET, ERNET VSN'L.
ISPN, E-mail, Publication on worldwide web, on line publishing venmm e.g, Biomed, online
ational database access. Motifanalysls andpower point: pmsemtfon L *

Letem

General Awnmnm & Appueations. lT Aet. Syslom Security (Vimélﬂrewall ¢to.) I-Tnx,
Rl!ervauons. Bankmg, Proteomics; genomics; metabolmmcs. .

Biplogical database: pﬂmaly sequence dmbasa (Pmtem and DNA database). secondary dmbm.

FASTA, BLAST. Paintise database searching: EMBOSS, multiple sequence alignment; CLUSTAL
* W/ Protein-protein interaction through docking, BTIS, and Network in India. ORF & Gens prediction
tools .

 Suggested Laboratory Exercises:
1. Study of Hardy-Weinberg Law using simulations (seeds).

posite databases, Sequence alignment and Database searching. Database similarity searching;

2.

13

H.

IR Sprudes Huodling, Wofki*‘# i P

- Undr.ratandmx ORF and gene pwdicnon.

Linear differentiation of chromosomes thmgh bandlng techniques. such as G-band‘mg, C
banding and Q-bending. -

Working out the effect of morio-‘and u‘!somy on plant; phmocype.
Induttion of polyploidy using colchicine, »

Dxffwent appheauons of Colchicine. :
Study of varigtions in plants due to numerical altsrations in chromosomes. :
Isolation of chiorophy!l mutants following iradiation and treatment with chemical muugens
Numericals based on inheritance and gene ﬁmmctmns

. Flow cytometry and confoeal mictoscopy.

| !9 Dot-matrix comparison ~ urderstunding sliding window ~ window size (word size)
. and stringenoy
§. Familiarizing with the Operating Symm. Control Panel, Networking: Conﬂlum]on,
5 Firewall sstting

4. Document Preparation.

Palrwise alignment and Multiple sequance. dignm,mt. L
Making Patterns and consensus ssquenice &ommutﬁplnqmu allg 4.. g,
3, Crestin

Searchlng pmteln sequence dmbmi s G e T
Compositional analysis of DNA - QCIAchgtent codon tm;lg e tm ns

e




Vg, )_%‘23 Understanding the bnomfonnatxcs on human, rice, yeast and £. coli 8°“°m° projects.
24. Protein docking”

Suggested Readings:

1. |Atherly, AG., Ginon. IR. and McDonald, JF.(IQ99) The Scicnce of Genctics. Saunders College
Publishing} Fort Worth, USA. -

Burnham, CR. (1962). Discussions in Cytogemetm. Burgess Pubhshing Co: Mlnnesou. EO
Busch, H. and Rothblum, L. (1982). Volume. X. The Cell Nucleus tDNA Part A. Academic Press.
Hartl, DL. and Jones, EW. (1998). Genetics: Principles md Analysis (4th edition). Jones &
Bartlett Publishers, Massachusetts, USA. :

Khush, GS. (1973). Cytogenstics of Aneuploids. Academic Pms, New York, London.

Lewis, R. (1997). Human Genetics: Concepts and Appllcations (2nd editions). WCB MoGraw
Hill, USA.

7Rl 0L O358), Seusiies (wr sgivton). 1ae chmhﬂ:ummmgs Publishing Compeany INd,,
USA.

8. { Fukui, ll(o ri‘:d Nakayama, S. (1996). Plant Cmmsomu laboratory Methods. CRC Press, Boca
ratan, Florida.

9, |Sharma, AK. and Sharma, A. (1999). -Plant Ohromowme Analysis, Mmlpulation and
Engineering. Hoarwood Academic Publisher, Australia.

10 alxner. EJ., Simmons, MJ., Snustad, DP. (2008). Pringiples of Geneties (VITI ed). John Wilay&
11{ Snustad, D.P. and. SImmons. M.}, (2009). Principles of Genetics (V. Edition). John Wiley and
Sons Inc. USA.

12{Klug, W. S Cummings, M.R., Spencer, C.A. (2009}, Cancepts of Genetics (X1

Edition). Benjamin Cummings Publi:hing Cmnpany INd,, USA.
13] Russell, P. J. (2009). Genfmcs A Molecular Appmcb (1 Edition). Benjamm
Cummings Publishing Company INd,, USA.

ol o4

Lol gl

141 Pevsne, . (209).Blnformtios snd Functonal Genomics (I Bdition) John

: Wiley & Sons. . . .

18 Grifi, ASF. Weasler, SR., Lewontlh, RC. mcumn. SB. (:oox)

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

& Aro, MP. Gurdershan and Sandhu, 5. (2004), Genetics. Himaleya Pub.-Houae,

" Eaitiieh uuulpuwr TURURMENIRIS ~ F MFDE 9WM8 :

booksily. net/pdfiAnita Godwmpmﬁudammb :
booktly. nc:@dﬂ‘cmu&rﬂndamutm-nﬂm oet-201 J-ynitel
pu.ibirat.com/.../ComputerSs20 Fundansental35205y%20GoutH
www, c-book:pd/' orgs QQKM '




'%ﬁChmg,Jeﬁaal (2013). Biopython Tutorial and Cookbook - Free Download

biopython. org/DlST/docs/tulorial/TumrlaLh:ml

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

21, Durbin, RM.,, Eddy, SR., Krogh, A., Milchison, G. (20!3) BtolOgncal Sequenee
Analysis; Probabilistic Models of Proteifis and Nuclenc Acids. Cambridge

| Univ. Press.

22| Baxevanis, A D. and Ouellette, BF Francis. (2005). Baomformaucs A Practical
Guide to the Analysis of Genes and Protcins (Tbltd Ed). Jobn Wiley and Sons, .
USA.

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

Pavsner, J. (2009). Bioinformatics and Functional Gcnomics (Il detion) John
Wiley & Sons. ,

2
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Nefe: Use of Open Office! Star Office is recommended, as they ars fraely downloadabe,
Reference manual for Open Oflice available at: http:llw'sw;openmce.om o _
Reference manual for Star Office available at: hup'.ﬂ'm.shn.cou:l:oﬁwm/mﬂlcd

M. Sc. Blotechnelogy Previons - , ‘
Paper IV: Molecalar Biology .~ - o

Repﬂcaﬂm. Geaome and its omnizathn; Pmtmyotlc and cuhryotlc DNA replication, Unh of
: pom, erizynres involved, mechanisms of DNA replication, origin and replication. fo:k. ﬁifclifyaf
- -ﬂP oation, accessory proteins involved in DNA replicatian, _

aﬂ#ﬂwh,v@umiswq- Y




- :‘gulauon at transcriptional level: Signal transduction- Environmental signals to Cell surface,

ibtracellular communication; Protein DNA interaction, Transcriptional complex and activation of

stnan gene; Activation of -transcription by Gene battery; Processing regulation i.. splicing in
fferent manner e.g. Troponin gene; Repression of transcription- Gene silencing .

'ranslation -Prokaryouc and eukaryolic translalmn. the translation machmery, {RNA structure and
nction, Genetic code (nuclear and orgenell). Ribosome subunits its molecular structure and
fhnction; Formation of initiation complex, initistion factors and- their regulanon. clonganoﬁ ‘and
elongation factors, aminoacylation of t =RNA, aminoacyl t(RNA synthetase, termination of translation,
f-reading; translatlonal inhibitors; Co- and Post- translationa) modiﬂcation of promins. _

gulation at mmhtional level: Activation and Repression of translation through mRNA binding
pfotein,  Phdsporylation of . eukaryotic initiation. factors of : translation; Repmsor protein,
oplasmic contro] of mRNA stability. '

egulation of gene expression in prokaryotes and euhryml Panoply of operon; Spatial
(Tubulin gene In plants) & temporal (Globin gene in animals) ugu!ulo::. Tissue spedﬁc gene
Jation.

Ppotein Locallzation: Synthesis of Secretary and membrane proteins, intracellular protein traffic-
into nucleus, mitochondris, chioroplast and pevoxisnies, Receptor mediatod endocytosis,

Blotechniques of Genetics and Molecular Biclogy: - Genetic' racomblnation Teehnlqm and
ning of recombinants, Insertion mutation of a cloned geris, Isolation of plasmids and their curing,
striction analysis of plasmids to locats position of inserts, Restriction mapping of the plasmid,
Cloning of restriction fragment containing neomycin phosphmsfmso gene, Expusion of p-gal
der different |promoters, with wild typs Ecolisscontrol, - .~ s

W Laboratory Exsrcises:

1. Prepamation of culture medium (LB) for Ecoll {bath soltd and liguid) and raise
culture of E.coll.

Isolation of genomic DNA., and is quantification

Perform DNA amplification by PCR.

Isolation of RNA., :

Demonstration of antibiotic resistance :
Metabglic labeflling of proteins and immunopeecipitation, '
Any other pracdcal based on theorysymbus.

_ Rms

e R gy

-

l""‘ ?‘

Cold Spring harbor Laboratory Press;

Ltd.,Yourk,
Brown, TA. (Ed.) (1991). Molecular Biolosyhbw Blos Sctentiﬂg Fubltshm Led, Ox
Watson, JD., Hoplins, NH:, Robers JW.

Edition).

SR TR IR R 7 IOETTY RN GRS T QTR T e e
2 e " y £
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Sambrook, J.; Fritsch, EF.mdMlnfaﬂ:.l W)MolowGCbninrALMorym
Dabre, PD. (1988). lntmducﬁon to Prwtmt Mohwhr Biology, Johu Wiley & sons .

Sk, JA. (. Molesular bifog o he G (ep |
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B Darmell, J., Lodish, H. and Baltimore, D. (1994). Molecular Cell biology (2nd Edition).

Scientific American Books,USA. .
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.

Benjamin Lewin.(1998). Gene VI(6th Edition) Oxford University Press.UK.

Meyers, RA. (Ed.) (1995). Molecular Biology and biotechnology.A comprehensive desk

reference. VCH Publishers, lic., New York.

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

10. De Robertis, E.D.P. and De Robertis, EMM.F. (2006). Cell and Molecular B;ology.
VIII Edition: Lippincott Willianis and Wilkins, Philddelphia.

11. Watson, J. D., Baker T.A., Bell, S. P, Gann, A, Levlne,M..mdLosxck&W)&)
Molecular Biology of the Gene (Vl Edition.).. Cold :Spring- Harbour Lab. Press,
Pearson Pub.USA

12. Watson, JD. (2013). Molecular Biology of the Gene Plus Mastenng Biology with
¢Text (7 Edition). Benjamin Cummings Publication, USA

13. Lodish, H.et al. (2012).Molecular Ce]l Biology (7th edition). Benjamin Cummings
Publication, USA.

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

15, Glover, D.M. and Hames, B.D. (Eds.) (1995). DNA Cloning 1 : A Practical Appmch, Core

Techniques, 2nd edition. PAS, IRL Press at Oxford University Press, Oxford.

16, Gelvin, 8.B. and Schilperoort, R.A. (eds.) (1994). Planl Molecular Blology Manual, 2nd
editlon, Kluwer Academic Publishers, Dordrecht. The Netherlands.

N o w»

M. Sc. Biotechnology Puvious
Paper V: Microbia! Diversity, Phyﬁolou & Genetics
Tistory and Development:, Micsobial svoluton, sysiematic snd taxonomy; primitive organisms and -

e

' ryotic aud enkaryotic dlvenltr Nomenciatire and me'- Manvay.

49 ..um}uuu %

poture and Function-Cell wall composition of Gram#ve & -ve bacteria; Colf wall and cell

% and green beoterial, budding bacterls, Sp‘ﬁ'odw Shuilied W, Bndospbn forming - .
S8 #nd cocél; Mycobacterla; Mycoplasma, Archaca: Archaca as enrlfm mb ﬁmns; Huopmh.,
! ° Hypenhermophnhc archaca and Themwplum. _

myces, Clostridium; Gram negative bacilli - Vibelos, Amms,' t-lmmp [ds, .ﬁordctelh.
! s ‘%5‘?..- ]
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Entej bueteriaccae, mycobacteria, sp:rochetes, Chlamydiae, Rickettsine meluhment. spread. tissus -
damgge and anti- phagoeytic factors. ' : : .

Mic obm Growth: Pure culmre technique, chrobml Growths deﬁniuon. mnthamaxlcnl oxprexston.
growth curve, mmurement and yields, Synchronous growth. Contlnuous. Batch and Fed Batch
Culthre; Factors affecting growth: temperature, ac:dity, a!kalinity. water avallab:lity and oxygen;
Cultpre collection maintenance and preservation. ‘ : .

Micfobial genetles : General overview ‘of ‘microblal Genetics;: Racombimlon - trlmfomﬁdn,;
conjligation, transduction; Bacterial zenetic map wlth reforence to £ coli Oenetlc mtem of yeast and

Phy3lology ami Mmbollc ‘Divensity among Mcmmnums* Microblologieal principles,
iology, bio'chemistry Nutritional clmiﬁcntlon of. microorganinms- ohemomtotrop)u,

ted Laboratory Exercises: '
|, Preparation of hquid and solid medla for growth ofmimorgmisms

3. lolation and maimcn-nu of ornanhms by plating, streaking md mlu} dilution methods.
- slants and stab cultures, storage ormieroorgmhms.

; Inolation of pure cultures of bacteria from loll and water,

.

T PleagAt Plaaist s L Y A L evaes “‘ N— ]IU)I“““'U“ “’ momommy md m‘ v
- dilution methods, e T
?«'-Effect of temperature, pH and carbon and nitrogen gource on growth |

= Mmoscopic examination of bacteris, ye-mad molds.

1 iSuinig tchniques to obsovs bt st

3 SImpss mining. Gnm mm;.Nmﬂn .
%mm, Acid fast stain, Endospors amntug. apmu ltuiniug

v -wﬁtudy ofmumiom by Ames test. T
' f:;ej lochemical chamtcriuuon of uluwd bucmln! mtm
Oﬂwlauon and identification of puﬂ\ozcnie ﬂmgl ﬁom pianu

-1
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L lsolation and ndentiﬁcation of nonpathogemc fungi from soil.

Raising fungal pure cultures by hyphal lip culture & single spore culmre

3. Microbiological exaniination of mitk: By Methylene-blue:dye reduction test
|4. Other practical besed on theory syllabus. ‘ ‘ ’

Suggested Readings: .

2. - Maloy, SR., Cronan, JEJr. and Freifelder, DJ. (1998). Microbial Genetics. Jones and Bmlett
blighers. - :

3. Benson, HI. (1999). - Microbiological Appliatiom,(A Ltboratow Manua! in Gemnl
mmbiology) (7> edition), William C Brown Publishers.

I. Elcar. MJJr Chan, ECS. and Kreig, NR. (2004). Mlcmhioloyﬁ' Ed) Tata Mchw Hlll.

4, Purchit,SS. (2003). Microbiology: Fundamentals and Applications Published by Agrobios, India, ~

S. Palle, Al (1999) Fundamental Principles of Bacteriology; (7th ed.) Tata- McGraw Hill

6. [Prescott, LM., (2005). Microbiology, (6th ed.) McGraw-Hill.

7. [Kathleen Park Talaro & Arthur Talero (2002) Foundatimin Microbnology Intcmaﬁonal
* kdition. McGraw Hill.

8. Alexopoulos GJ, Mims CW, and Blackwell M.(1996) Intmn’actory Mycalogy dth

pdition. Pearson Education limited, :
li. '; digan MT, Martinko JM and Parker J. (2009) Brockﬂfologofmroomnlm _
3hedmon. Pearson/Benjemin Cummhga '
ﬂf anlsr RY, Ingraham JL, Whealls ML, mdP:lnm-PR. (zoos) General
M bialagy 5th edition. McMillan,

- LT e e fe e b o s g v vrppretmer e S e e e

inv&r_yty o{r%ajésthan

T




) | edmon Pcatson Education.
18. Walley M, Sherwood LM, and Woolverton CJ. (2008). Prescat! Harley and‘

Klein's Micrabiology.

M. Se. Biotechnology Prevaons c
Paper VI: Pathogenesis, Yirology and lmmunology

Dispase development’ Introduction and hxstary. Host pmsne relationship- Nonno,l.'
mickoflora of $kin, oral cavity, gastrointestinal ‘tract;. eiitry of . pathiogens  into the host;
coldnization end factors predisposing to infections. Types of loxins (exotoxins, endotoxins,
entrotoxins) and their structures; mode of action (biothemical, ‘physiological); nonspecific

andispecific defense mechanisme vimbence and nathapanssisc

Midrobial Diseases- Infectious diseas¢ & transmission; Respiratory infections qaused by
bacteria and viruses; Tuberculosis; Disease transmitted by animals (rabies), insects (malaria)
and|ticks (rickéttsias). Food and water borne diseaaes. Emerging and resurgent infectious -
- disehses. Plant diseases caused by microbes, . .

Virses: Nomenclature and classiflcation; morphology and ultra-structure; Capaid and
u::Fgemems. Genetics of viruses;: disﬁnctive pxopenies of viruses. ﬂm

mal and human viruses: prdcmwlogy, hfe cycle tho énetity and diagn '
ntion and treatment of RNA viruses: Ent;mp:zmsis. gnhommvu:g
yxoviruses and Rhabdoviridae, - DNA  viruses: * Poxviridae. Herpesviﬁdae:'
oviridise, Hepadna virus, Viral vaccines, inwferons, and antiviral drugs. .

of viruses on plants: Symptomaxology, hlstopaﬂxology.ph fology andpatho §
onime viral diseases of plants (TMV, Cauliflower mosuir:* vyi;u #nd ‘Potato Bvl:l? ;{y).
ansmission of plant viruses through vectors (tnsects, nematades, fung?) and withotit vectors ¥
ooninae, seed, polien transmission). Brief account- of diagnostic: techﬂlquél in plants; =
Anfeciivity assay of plant viruses, indicatot plants, histochemical tesnand véctor control. L3

y ,logr Brief history, innate responses, {onate and scquired immunity; orgr i
Jecture of iymphond organs, Nature, biology: and typ:sof anftge ty, ¢
ystructurc andtypes ﬂxeodesofmﬁbody production; A

f inpwne system; LymphOcytev(B o!lla. T-cclls and numrat K
elts (Macrophiages, B Gells, dendiit 'tic um), ’idlior T aelto, ol
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\‘ .- ';: ’ . .
H bndoma techmology & monoclonal antibodies and its applzcatxon:. regulauon of lmmune
rezp bnses- Hypersensitivity, Autoimmunity, Immune response during bacterial (tuberculosis),
parasitic (malaria), and viral (HIV) infections, congenital and aoquited immune deficiencies,

unology techniques: Purification of Immunoglobm from serum, Double dnfﬁmon,
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 Hybndmna.

9. Rurification of IgG from serum.

Suggested Readings:’

| Morag C and Timbury MC. 1994, ‘Medical virology-X Edition. Churchil
. llsxvmgs;;ne,i‘n}ndon. oB.

immo Primrose 1994, lmrodncﬂon o Mo‘d'em Vire L
Edition, Blackwell Scientlfic Publicati ons,Oxford. - 'mw'w
Conrat HF, Kimball PC and Levy JA. 1994, Vlfolm Edi '
Englewood cliff, New jersey. USA. - @ m S
Matews, RE, 1992, Functionals of plant virols .Amd&n!cm&mﬁiego.
Topiey and Wilson's 1995, Text Book on p ¢ B virojos
- brumunology, Edward Arnold, London. :
Eennctter, 1984, Diagnostic procedures for wix:! :nd
- public Health association, NY. ;
- William Hayes, 1985. The genetics of Blcla!l and:
Publishers, London.
Ronald M. Ades. 1995. Principles ofmferobmm

-63146 -
M. Smith, 1996. Plant viruses, Unlvemlw,
alkey D.G.A.1985. Applied Virology. Intet

pmce New Dethi.
. Mearamarosch Karl, 1992, Plant Deseises of vqul.
stiology. Oxford & IBH Publishina Co. th.l.td. Név
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12. Powar, C.B. and Daginawale, H.F. 2003. General Microbiology Vol. Il Himalaya
Publishing House.Mumbai.

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

4, Agrios, GN. 1997. Plant Pathology. Academic Press. NY. USA.

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

6. Bloom, BR. Lambert, PH. 2000. Immunology: A short course (4 Bdmon), John
“Wiley & Sons

7. Roitt, .M.1998. Esscatials of Immunoloay. ELBS, Blnckwell Scientific publishers, °
London.’

8. Gerhardt. P. Murray, R. Ce., Wood W.A,, and ng N.R.(eds.) 1994, Methods fpr
genei;al ang cMolecuhr Baetenoldgy ;  American Socxety for  Microbiology, -

asington .
9. Pelczar MJ. Chan ECS. Krieg NR. Miccobiology (5 Edition) Tata McGraw Hil,

Delhi.
JFO. Kumaz, S. 2012, Textbook of Microblology, - Jaypee Brothers Medical Publishers ‘

Pwt, Lid., New Dethi,
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