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1. Molecular Biology of the Cell:-
Alberts etal., 1983. |

|2. | Molecular Bso!ogy of’ [i]@1 Gent: 1.D.
Watson.

3. I\Arole\,ulal Cell BIOIOU\’ \quﬁh etal.,

4, The Gene ‘Bénjamin ] evine.

5. Bactejal Plasmids:- P,Breda.

6. Genelkc Engineerihg Vol I-1V
Willamson (Ed).

7. Gene Cloning:- é_r ow.r, 1984

' 8. Recombinant D\IA Watsoh etal.,

1983.

9. Vectors:- Rodrignes and Denhardt,

1987,
10. Experiments with gene fusion:- Sil
Havyetal,,, '

HCT.3.2 PLANT BIOTECHNOLOGY
| :

J

| i |
‘ | i i

W

I

UNIT-2: Tissue cuiture qu;a (Compesition and
,preparatlon) ! i

11.

14,

15:

' 16

I

Tailoring

enes for Crop
improvement:- an Agricultural
propective Bresenting G, Haads, J.

Kosuge, T. Hollasender, A.

. DNA technology:- Edward Alccuno.

J.11990. S

. Commerical Biotechnology:- OTA

1984. S
DNA Science:- \/Ilchols D.A! 1990
DNA Finger prifting:- l\ram?ak N#
and Schmidtke.J. Becos 1984, ||
Gene expression techriology:4. !
Hgoeddel, A.IP. 1991.

.Genétical[y Enginegred

Organisms:- Fenmchanm. J.R. S.

1991. | |

' 50 Hrs.

02 Hrs,

UNIT-1: Plant tissue culture: Introduction to cell and Tlssue culture. Tissue culture as a
techmque to produce novgl plants and hybrids.

!
01Hr "

UNIT-3: Imtmnon m'ilntex?ahmcqr of callus and suspenswn culture'and smUIe cell clohes. |

1 S | 02Hrs.
UNIT-4: Or’;,anocenes:s Somdtlc Pmbr} ogenesis, transfer and estqbilshment of w hole] lplamb
insoil. ‘1| g
- ) , ‘ 02Hrs.
UNIT-5: Shoot tip culture: rapid cloml prolpaganon and productton pf
virus free plants. 01Hr!
} li |
UNIT-6: Embryo culture and Embryo rescuer. S
| 1 1
'  02Hr
5.

UNIT-7: Protoplast isolation and fusion. Selection of hybrids cells and regeneration of hybrid
plants. Symmetric and asymmetric hybrids, and hybrids.

'UN
UNIT-8: Anther, pollen and ovary culture for productlon of haplcnd plants and IT-
homozygous lines. 9:




SEMESTER!

e . | e

| I : . SYLLABUS FOR M.Sflf.. IN BIOTECHNOQLOGY ‘ !
| : f | T | :
| ‘ | | ‘ | | | |
-  PAPER-HCT: 3.1 GENETIC ENGINEERING | it i |50 s, !
! ' | bieshon
I \ | | | ‘1 SHius.

UNIT-1: Foundations of re0011|1binant DNA technology:- Intrc-du,ctim;], tools of genetic
| engineering,'recomFinant DNA experiment and the safety issues. ' lLI l
: 10Hys.
! I 1 : Lt :
I ‘ |i UNIT-2:Plasmid Bioloy:- Plasmid vectgrs dnd their featur¢, common plasmids, plasmids of
| . Gram-negative bhcteria’ PBR 322, PUC, 18, Gal El, RL, PT 181, PSC'101. Plasmids of Gram-

‘J |' | positive Bacteria-PII 101, SLP apd SCP. Plasmids from Bacteiophage fambdd, Phage, M 13. .

f;osmids,' Flasmids from animal vfruses-SVﬁ!,O, Adef.nwif‘uses, ret}*dvi‘ruses‘,'\/iqeacinia viruses
i and Faculo viruses. Plasmids from Yeast and special vectors. I | e
i g ) y i ‘ ;
i % H | i 1
. | )
| | L l i : | 8Hrs. |
UNIT-3: Gene Libraries:- Establishing a gene library, 'screening the gene library, The cDNA

! library. Applicatios of genetic engineering in Medical, Agricultural, Environmental and other |
| A 1

fields. | p ‘ [
l : | 8Hrs.
UNIT-4: DNA analysis and diagnﬁsis:- Methods of DNA analysis-DNA, RNA and cDNA
probes.PCR implication. DNA ehips, RELP analysis. Diagnosis of infectious diseases:- AIDS
| Tuberculosis and other dis,{éa’ses. Identifying genetic diseases, Hybridization techniques:-
Southern, Northern and V\//,e‘s'tem blotting Immunodiagnostic probes. o
2] | : I'S.
= UNIT-5: DNA ﬁngef/@ting:- DNA matching techniques-DNA finger printing, genetic
|’ ' identification and microbial identification. h |

‘ ‘. 9Hrs.
I : sequencing:- Maxam jand Gilbért’s methods,! Sanger and Nichgloson's!
J mfithods,‘th primer, template, the didecoxynucleotide, terminates, and deoxynuclcotides, and ;
polymerasés. Messing shot gun method. DNA sequencing  homology-using computers.
' iI)]I)liC ion in ;lalant. Animal and microbes. AL

1/
()




: o ! e
47 \I Cryipreservsiiﬁion'f}s;low growth and DNA' banking for gprm plasma c&msérvation. L)ZH:‘.S.‘

\ | |
[ | e 1h P

] ‘ 1 ! 01Hrs. I

UNIT-IO Basic techqlques i IDNA technology: B:Dlllﬁtlcs (Panc]e bombard;mnl)
L) Elecrofation, microinjdction qn{llAumb 1cvt)érmm mediated gene transfer. T —plasmld derived

vector systems' structure and restriction site! The mechanism of T D\]r\ tladsfei from Albro

=] bacterium to p.ant cells Marker ai d reporter genes used in plant system M'lmpuhuon of ]uuq,
| ]t,\pressmn in plants Isolation and uses of different promoters, production of 'marker free

transgenic plants L | 2t : j

' | O7Hus.

_ UNIT-11: Phnts lJr'utxafm ‘mation Technolooy B'lL]S of tumor formatmn hjalrj rcot, 'Feauues] of
i1 Ti angi Ri Plasmids, mec}nmsms of DNA Transfer, role of»uulenc‘e genes, use bf Ti and Ri as
| vectors, Blnflry vectors, use of 333‘a11d otheerromoters 'Genetic markers, usle of reporter oTne
= ] with interns, lusd of scaffold attachment I‘SUlOHS methods of nuclear transformation, v ral
byt vetors and their apphmt]ons Multlplp gene transfers, vector- lgss of dirqqt DNA transfer!

s ] Tr"msformation of mongcots, trans gene Stﬂlﬁil]lt{ and gene silencing

} 06 Hrs.
' Ul\hT-IZ Atppl]cahon of plant transfmmdtlon in plant productivity| and performanance:

| | Herbicide resistance, Phosphoinothricin, Glyph [sate, sulfoyurea urea, atrazine, insect
‘ resistance/Bt genes, Non Bt like protease mhlbltms alpha amylase mhibltoT virus resistance
) | coat protein mediated, nucleo capsid gene dlsease rés::tance 1-3 B gluconase, RJP antifingal
proteins, thoinins, PF Proteins, nematode resistance Aabioticstress, post harvest losses, long
self life of fruits and flowers use of ACC synthase, polygalactourancase, and ACC oxidase,
Male sterile linés, bar and barnase systems. |Carbohydrate composition anc! storage ADP
glucose pyrophosphates ,
1 ‘ 05Hrs.
UNIT-13: Molecular marker aided brzeding: RELP mapa Im!\ace analysis, RAPD markers.
STS micro satellites SCAR(sequence Characterized Amplified Regions)SSCP (Single strand
| conformational polymorphism) AFLP, QTL, Map baTed cloning, molecular mar[\ers
04
3 ,  UNIT-14: Plant genomics: Arabidopsis thaliana (Mad-Box gene) as a model for phnﬁ[oenonm.s
and P ant ’ploteomlcsl Rice genome prcPecta Genetic dwersn.y and phyllogenetic studies.
\ | | 1. 0"1-[15
! UNI’l 15; Chloroplast transformatlon Advantage, vector, success with ;
: tobacco and potato l ‘ - : 04Hrs.
’- ' UNIT-16: Metabolic Enulmeermw and Industrial products: Plant seron“dary metabolites, control
mechanisms and manipulation ot phenylpropaniod pathway. Alkaloids, mdustnal enzymes,
| bmdegrad bIe plastlcs Polyhydroxy 1 | ; iy
| " i !

butyrate therapentic proteins, lysosomal enzymes an‘ubodles edible vaccines, purlﬂcatlon
strateies. @1eosm ]paartmonmc

e  REFERENCES; i
: 01. Bhojwant, S.S., and Razdan, M K. 1996. Plant Tissue culture. Theory and practhe'
Elsevier Pubhﬁhers Amsterdam.
' 02. Bhan 1998. Tissue cul lture, Mittal Publications, New delhi.
03. Fu. T.J, G, Singh., and W.R. Curtus, 1999. Plant cell and tissue culture for the
. productlon of food ingradients. Kluwer Academic/Plenum Press.
| 04. Gamborg, O., and Phlhp, G.C. 1998. Plant cell, tissue and organ culture. Narosa
o Publishing Hbuse. \
05. Gupta, P.K. 1996. Elements of Biotechnology, Rastogi Publications, Meerut.
| | )
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" 06. Heldt. 1997, Plant Biochemistry and Molecular Biology, Oxford and IBH P!]tiblishi]ng
f ICo. Pvt. Ltd., Delhi. ‘ | l ! | :

42 =] 07.

. j ] 08.

r
il
109,

‘ | |
. Slatu, A, Nigil, W, Scott and Mark F'lower 2003. Tile Gehetic manip'r.tlmiox}' of I?lan‘t.l\

Murray, D.R. 1996. Advanced niethods in molecular bioldgy, Vol-55, Plant cell

e[etroporaltion and electrofusipn protocols, Humana press incorp, USA.

Ravishankar, G., And Venkatraman, L.V. 1997, Biotechnology app’icationq of ll_lant
tissue and cell culture, Oxford and IBH lpublishing Co.Pvt. Ltd., } ' |
Gistou, P., and Klu, H. 2004. Hand Book of Plant B]oteéhnology, Vol.l and II, {ohn |
Publication. el '
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1 1 |
7 Callus culture: Imtmt:on and regeneration. | 2 ‘ il

PlgACTI(?:Ai,:H'CP 3.2 | ‘ | ' | i : ‘ |
| e i | 50 RN

I Prep'u aticn of plant tissue culture media anhd Organ cultme ! Hrs. | *

(Shoot tip, nodal and leaf culture) ' g |

2 Anther culture for the production of haplgids. 2 i

-1 Isolati ion,culture and flision of protoplasts Vi t o | | i
Isolation of p]ant genomic DNA from pea shoot tip/ |- 4 !

Léu[ﬂo“er by CTAB method 6. Aarobacterlum culiu:e ‘ i ‘

sele stion of transformants S | ] = O :
7.1Su pein_,lon culture and production, sepadthon and|| | | } | |

esunn ion of secondary metabdlites B- caroteng from carrot qhd i ; :

anthogyanin ﬂom beetroot * : } ‘ | [ ;

8. Stlrdy of A\A isolation of'spores arouscles and vesizles ‘ I i
from roots ol ; '

9. VAM culture | ik ‘ ! e

10. Orﬂamc\phzummcI and Mus 1roo:!11 Cultivation : 5
I11. Study and culture of biocontrol agents (Trichodetma :
viridae, Tr lchoderma harzianum, Aspergillus awamori) Rk : o £ |

- UNIT-5: Fermentation of mlld products and its analysis.|

Myecorrhiza (VAM). |

#
J

' SCT:3.3b INDUSTRIAL BIOTECHNOLOGY ‘

| | | 2 ’ ! ; | ;
UNIT-1: Scope of food and industrial biotechnology. ; 3Hrs. |
UNIT-2: Microbiological exarhination of food, prldmp[e ; of food preservation (Sterilization, | \
paﬁteurlzatlon canning and packing). {mportan!:e of 1mcroorgamsms inl food pToduction

| 6Hrs. . = 0]

! i | ] | ‘
WNIT-3: Factors affecting the growth ahd uryi aI of mll;ro organisths in food: Microbial el |
*BrO\Lvth intrinsic and extrinsic facto.s and productive fhod microbiol ocry ' 4Hrs.! R

UNIT-4: Mlcroblology af food: Cereai| products, blewm fermented food plOd’lLtS protein
products, food additives and ingsredients, fsruns veoet'lbles /meat and sausage, produut Iﬂroe ;
scale cuitiwtlon of edible mushrooms ! e 6Hrs i
) | I ‘

. r

s 4Hls
UNIT-6: BlOlOU!CEl] nitrogen fixation: mass |]pr0ducllon and field apphuatlon oftloﬁ,rtlltsers g
Rhizobium. Azotobacter, Azo:,plcﬂlam Cynabacyteria, Azolla, Vesicular and Arbuscular i

| ‘ I ! ! 4Hrs.
| |

UNIT-7: Microbiological assays: Microbiological assay of vitamins, antibiotics and
ammoamds Advantaoes and disadvantages of microbiological assays. 4Hrs.

UNIT-8: Bactenal qoents (ﬂf food borne illness: gaimonella C]ostr;d:um Vibrio, Shloe]la and
E.Coli. } l | |
‘ 4Hrs.

. : ==
UNIT-9: Non bacterial agénts of food borne illness: Protozoa, algae, fungi, helminthes,
| ' |

.
S~/
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| 1. Deterrnination of molecular weight of proteins by SDS PAGF‘t and analysis by L ]

01. Transformation. ‘. | o | ' !
lO') (‘onﬂwauon '
().ZI Sourthern bloting. \
04. SDS-PAGE and Western hlottmg. : ' ‘ [
05. PCR. I [ " i ke INE i =1
06. Restriction mapping. ! 5 k| ‘
07. |Electroph<]resm of restnétlon digested plasxhld DNA, Restriction, qmppmg and | kel I
determination pf molecular weight of digested DNA fragment | e 2 . g My
idS Ligation of DNA and analysis by electrophoresis 'ID‘ lil : ! ] ! 1 ii
09. DNA amplificgtion by PCR gnd RAPD ' ) ! TR
. 10. 4Preparation of competent cells and transformatioh by Cali2 rmthod and Se;ectlon | |
of Transformed colony by X-Gal method ! f| | | ‘

Western blotting |
12. Analysis of DNA by Soutern blotting
13 Isolation of DNA from bacteria, plant and animal tissue. ! |
14, Isolation ofplasmld DNA from bacteiia ‘ ] | e ' |

|
e i |

" e T
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[l \ Course Objectives: This course enables 1hewstudepts tJ): Developsawa‘reneés about the bloteclnanOgy !
- | 1 ‘ )] |

|

P:

%) Business ‘Scho%)l Press: 2006, [

Kk I |
| : ‘ | | ) & ) i |
i | ) . Ml I™ SEMESTER ) s oy =
| | HCP-3.6[ENTREPRENEURSHIP AND STARTUP STUDIES |~ | |
i‘ | 3 ‘ | | : I '[ I | i ! [ | I |
About Course: ! o = el e s !1”‘ | ‘ | | k1
| Ol i | L g l el l Ry )

'enterbrise,I Rrovides exposure of manéger%ent principiés and the glﬁ)bal scenario ;oflbiotecqndlogy

. ‘ |
industries, and hielps Develop skills to work in intérdisciplinary team. 1
Course QUtcomeS: (CLO):) Loty i)

il | | | | |
l 1 ‘ I ] | ! ~ =13
} }t 1 ] ! ; ' ] _ ‘ | ] |
Students will be able tq ' | Pt | - L0 b "
1. Prepare pri[j?ct rjelport fdr biotechnloiog:y entrepreneursh‘ip. ; | i gl !

B

2. Address th lmarket{cha!]énges for a new enterprise. NN oIy |

] ) | | e} fee] !
| 3.Setup enqerpriséi‘for new biotechnology product. | Ly S ] | L
4. Assess the global market scenario of the\irpro?uct. |l S0 N | o) I .

: LA e : b = I W e i H

* Detail Contents: feghe bl g O f ‘ _

i | [ Eo) | | {
Unit I: 'Con-:lept Oaf JtLtrepreneurship, fur}éiamentalé of marketing, market a'nalyslis. i | ‘ | |
| | | |

: i i
S ‘ ) L | : i ‘
Unit-1I: Entrepreneurship Traits & l\/iotivati'cip:'Grbwth cf enqrepreneu"rshi;?, The marketing and selling of

Bfétechnolo’gy prodlilct!s., Establishment and marketing of biotechnology cdnmlpah'/,l Effective advertising.!
i | ; | [ | | |

sy | | i I | : I
~Unit-11: Ent‘reprehe‘uriai Developmenlt: Training, Institution' in aid dffenbrepreneﬂlr,iPoweﬂalnd

' i]i'*npbrtance of Positioning 6f a company name and product. 1

| ‘ )
Unit-1V: Start-up: Séttir_)g up of a small industry, layout of the company, instrumentation, manpower, .

. location of an enterprisé, steps of starting small industry, Incentive & subsigies foi' industry, Problems of
entrepreneur’shfp, The Art of Ne'gotiation, Workable marketing and the strength of distribution.
Opportunities'.ancl lessons in intgrnational marketing. : 2 b

| | | I
Unit-V: Problem and Solution of En"crepreneurshipi:i Risk and benefit, Sl’cepé in\{bl,ved in gomrnercia!ization
| | i psy |

| s
of a biotechnological product, Case s‘cudifes.1 ! | : | | ‘

: B ‘ 4 * !
REFERENCE BOOKS: | s B | e Lt

1. b\/namics df'Entrepreneur'iaI dFveiop'r‘qe*nt' & managémer;t; Vq%ant Desai, Himalay. Publicatigns. ',
2, Entrepren‘eursﬁmip reﬂecticln & Envestihation; M.S. Bisht &[R.C. Mishra, Chugh Publication. b
3. Entrepﬂeheurship ‘deve]opn*ent iln ,!ndia;]’SaqudJﬁin, Mittal!Puincaticn. ot ]
4, llnnovation,; Rroduct Dev'e!dpmgnt and :Commer;ializétion: Case 'Studie‘s 'and Key Przﬁcticqs }or_ Nlla'rket., |
5. Science [Business: The Pr'onﬁise,‘tpe; Reality, and thé Future 'of Bliot_ech ;b‘y Gary P. lfisand |Harvard,

& : il

6. Design and r\./larke'tingI of New Pfoducts by Urban and Hauser, ISBN 0-13-201567-6.

7. Putting Biotechnology to Wor|l"c: Bioprocess 'Engineering (1992) Commission on Life Sciences, The
i 11

National Academy Press. : | S

I .
| | i | ! ] ! ! '
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