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TWO- YEAR MSc AGRI CULTURE BI OTECHNOL OGY

Semester - |

BT 611. Molecular Genetics and Cell Biology

The dynamc cel |
@l | organi zation, sub-cellular structure of prokaryotic and eukaryotic cells
Qganel | e bi ogenesi s
Synt hesi s and sorti ng of pl asma nenbr ane
Transport across cel | nenbranes
Eikaryotic cell cycle
Sgna transduction and regul ati on
Cancer / oncogenes
Inmmunity : Oversity
Prokaryot es as geneti ¢ systens
Sources of variation
Mt hods of genetic anal ysi s
Prokaryoti ¢ chronosones
@nj ugati on, transformati onand transduction
Eukar yot i ¢ genone or gani sati on
G val ue par adox, cot-val ue
Chromatin structure
Chr onosone repl i cation
Sructure and organi sati on of eukaryotic genes
r RNA gene
H st one gene
| mmunogl obi n gene
Ml ecul ar geneti cs of phot osynt hesi s
Ml ecul ar genetics of nitrogenfixation
Ml ecul ar genetics of stress

BT 612. Techniquesin Cell Biology

M cr oscopy
Rinci pl es of microscopy and opti cs
@l | sizedeternination
Saining (Gam fluorescence, gei nsa)
I nverted nm cr oscopy
Foot tipmtosis, neiosis and karyotyping, insitu hybridization, H SHand G H
M cr ot ony and phot ogr aphy.
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@l fractionation: Mtochondriaand Chl oropl ast isol ation

M crobi ol ogi cal techni ques
Seilizaion
Medi a preparation
Qul t ure mai nt enance
S ngl e co ony purification
Bacterial titreestination
Gow h curve
Replicapl ating
Qi ture characteri zati on
Auxotroph i sol ation
M ruses and bact eri ophages
B ochenical characterization
Atibaticsesitivity
onj ugati onal geneti c transfornati on
General i sed transducti on
Fernentati on

| munol ogi cal techni ques
Aggl utinationand precipitationgel diffusionconplinent fixation
| nmuno- el ectrophoresis, BLISA RA

BT 613. Fundamentals of Molecular Biology

I ntroduction
Wak bonds
Ther modynani cs
Equi 1'i bri umi n nol ecul ar recogni tion and bi ol ogi cal functions

Proteins

Sructura organi zation

Qonf ornat i on and bi ol ogi cal function
Enzynes

Qassification

Activesite

Kinetics andregul ation

Nucl ei ¢ aci ds
Genetic naterial
Structures of DNA and RNA

S ereochemstry of bases and secondary struct ures
Qgani sation of the nucleic acids - chronatin structure
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Geneti ¢ structure anal ysi s of pro and eukaryoti c genone

DNAreplication
Bvi dence of basictargets
Enzynes
Mbdel s of DNAreplicationin proand eukaryot es

Transcription

Enzynes

t,mr and hn RVA st ruct ures and fol di ng
Mechani sns i n pro and eukar yot es

RNA spl i ci ng

Transl ation
R bosornes
Geneti ¢ code
Sepsinprotei nsynthesis
Post-transl ati onal nodi fications
Proteintargeting
Gene regul ati on
General control of DNA RNAand protei n synt hesi s
Gene regul ation i n prokaryot es
Gene cl ust eri ng and oper on concept
Mechani smof posi tive and negative control of gene expressi on
Eukar yot es

Transl ati onal and transcriptional control of regul atory nechani smof gene expressi on

Genomi cs

Sructural genoncs
Functi onal genoni cs and pr ot eom cs
Applications of genomcs

Semester - I

BT 621. Techniques in Molecular Biology

Agar ose gel el ect rophoresi s of pl asmd and genoni c DNA
Hectroa ution

I6- PAGE of proteinfromnicrobes, plants.

Mni and bul k preparation of pl asnids fromE col i

Mni and bul k preparati on of genonmic CNAfromm crobes, plants :
Restriction nappi ng of pl asnid DNA
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Transformati on of E coli wth pl asnid DNA

Denonst rati on of
PCRanpl i fication- RAPD
Southern, Northern and Véstern bl otti ng and hybri di zati on.
DNA sequenci ng
P ot ei n sequenci ng
Mbl ecul ar characterization of DNAT

m

BT 622. Principles of Genetic Engineering

Reconbi nant DNA Technol ogy
My or event s
Genom ¢ and cDNA cl ones
DO fferent net hodol ogi es and rati onal e of cl oni ng a gene

The Tool s of Geneti ¢ Engi neering
@ncept of restrictionand nodification
Restri cti on endonucl eases
Modi fyi ng enzynes
Li gases
Host -vect or system E coli as a host

Dfferent K nds of Vectors

A asnids, phage vectors, M13, cosnids, phagenids,
YACS, BACS, PACS and expr essi on vect or s.

The Means of Genetic Engi neering
Dfferent strategies of cloning
Ligationstrategi es
@nonic libraries
cO\Alibraries
Gene taggi ng
I ntroductionto nol ecul ar narker technol ogy

The Product

Subcl oni ng

Nest ed del eti ons

Sequenci ng and sequence anal ysi s

Ste-directed it agenesi s

Expr essi on of cl oned genes

I'solationand purificationof the expressed product

PCR Technol ogy
Dfferent types of AR
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Applications of PRI n cl oni ng genes, pronot ers and f | anki ng sequences.
Uilising PRRinthelabfor preparati on of probes
PCRon nol ecul ar narker technol ogy, forensi cs and pat ernity deci si ons.

BT 623. Techniques in Genetic Engineering

-Cloning and Transformation in Prokaryotes

\ect or preparations
Insert preparations
Li gation
Transformati on
a) Mthods of direct transfornation
PEGnedi at ed, nicroinjection, particl e bonar dnent, el ectroporation
b) Mthods of indirect transfornation
Agr obact eri umt unef aci ens and A rhi zogenes
Screening for reconi nant cl ones
-Cloning & Transformation in Eukaryotes
a) Mthods of direct transfornation
PEGnedi at ed, nicroinjection, particl e bontardnent, el ectroporati on
b) Mthods of indirect transfornation
Agr obact eri umt unef aci ens and A rhi zogenes
- Analysisof therecombinant DNA

I sol ation of the reconi nant pl asmd
Restrictionana ysi s

Bxci sionof theinsert

Restrictionand ysi s of the exci sedi nsert
Sequence anal ysi s of the i nsert

onstruction of Genonmic and cDNAli brary
@Gneisdation

Pronoter anal ysi s

Gene expressi on (reporter gene and i muno det ect i on)

Semester - Il

BT 631. Techniques in Plant Tissue Culture

- Basic techniquesand tools:.
Establ i shnent of plant tissueculturelab: equi pnent, culturevessel's, surface sterilization of
vari ous expl ant's, pretreat nent of expl ant, subcul ture and repeated transfer of expl ants and
cdtures.
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- Composition of varioustissue culture mediaand their preparation

- Establishment of callus, suspension cultures, organogenesis and embryogenesis,
- Meristemtip culture

- Hardening of plants

- Techniques of anther, embryo and ovule culture.

- Protoplast isolation, culture and fusion.

- Artificid seed (synthetic seed)

- Cdll line selection using sel ection pressure

- Production of secondary metabolites

- Cryopreservation.

BT 632. Biotechnology for Crop Improvement

- Conventiona methodsfor cropimprovement

Pedegr ee br eedi ng
Het erosi s breedi ng
Mt ati on breedi ng
- Tissue culturein crop improvement
M cropropagationfor virus-free plants
Sonacl onal variation
Sonat i ¢ hybri di zati on
Hapl oi ds i n pl ant breedi ng
- Genetic engineering for increasing crop productivity by manipulation of
Phot osynt hesi s
N trogen fixation
Nitrient uptake effici ency
- Genetic engineering for biotic stresstolerance
Insects, fungi, bacteria, viruses, weeds
- Geneticengi neeringfor abioticstress
drought, flooding, salt andtenperature
- Genetic engineering for quaity improvement
Protein, lipids, carbohydrates, vitanins &mneral nutrients
- Plants as bioreactor
- Molecular breeding

Gonst ruct i ng nol ecul ar naps
Ml ecul ar taggi ng of genes/traits
M ker-assi sted sel ection of qualitative and quartitativetraits
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Physi cal nmaps of chronosones
The concept of gene synt eny
The concept of nap- based cl oni ng and thei r use i n transgeni cs

BT 633. Biodiversity, IPR, Biosafety & Bioethics

Cefinition

H storica and geographi cal causes for diversity

Gneticdversity

Ml ecul ar diversity

Soeci es and popul ati on bi odi versity

Quant i fyi ng bi odi versity

Mi nt enance of ecol ogi cal bi odi versity

B odiversity and centres of originsof plats

B odiversity hot spotsinlindia

@l I ection and conservation of biodiversity

Assessi ng, anal yzi ng and docunent i ng bi odi versity

Mbr phol ogi cal and nol ecul ar characteri zati on of biodiversity

Wil nerabi lity and extinctionof biodiversity

I ntroduction to biodiversity dat abase: endangered pl ants, endeni smand Red Dat a Books

Gobal biodiversity infornationsystem

Intellectual propertyrights (IFR, sovereignty rights, (BQ bioethics and patenti ng

General agreenent ontrade andtariffs

I ndi an sui -generis systemfor plant variety andfarner’ srights protecti onact.
B osaf ety

Cefinition

Requi r enent

B osaf ety and bi odi versity

B osaf ety for hunan heal t h and envi r onnent

Socia and ethical issues
Bosafetyinrelationtotransgeni c researchof applications.

BT 634. Plant Metabolic Engineering

- Introduction
The concept of secondary net abol i tes
Hstorical and current vi ens
| nport ance of secondary net abol i tes i n nedici ne and agricul ture
Introductionto various pat hways

- Flavanoid pathway
Chenistry : Thebasic structure
S ereochenistry
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Ghenical synthesis of different interned ates

B ochemistry : The bi ochenical pat hway

Carbon fl ow

Dfferent regul atory points

Internedi ate pool s andtheir significanceinhorticulture, agricul ture and nedici ne.
Mol ecul ar genetics: Regul at ory genes

Gene expressi on i nresponse to envi ronnental stimil i

Regul ati on of gene expressi on

- Terpenoid pathway
Chenistry: Thebasic structure
S ereochemstry

Ghenical synthesis of different interned ates
B ochenmistry :  The bi ochenical pat hway
Carbon fl ow
Dfferent regul atory points
Internediate pool s andtheir significanceinagriculture and nedici ne
M crogeneti cs
Ml ecul ar genetics: Regul atory genes
Gene expressi oninresponse to envi ronmental stimil i
Regul ati on of gene expressi on
- Polyketoid pathway
Chemistry: The basic structure
S ereochemstry
Ghemcal synthesis of different internediates
B ochenmistry : The bi ochem cal pat hway
Carbon fl ow
Dfferent regulatory points
Internedi at e pool s and thei r significanceinhorticulture, agricul ture and nedi ci ne
Mbl ecul ar genetics: Regul at ory genes
Gene expressi on i nresponse to envi ronmental stimil i
Regul ati on of gene expressi on

- Biomoleculestransformation pathway's
- Networking of the secondary pathways

Goncept s of common “gl obal ” regul ati on and r esponse
Possi bl e i nks between di fferent pat hvays vi a i nt er nedi at es
Inplications of addi ng a new pat hway

Resource restructuring
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Minor Courses

Semester- |

Essentials in Biochemistry

Wt er pHand buf fer, chemstry of livingnatter, protei nstructure, bi onenfranes, nol ecul ar wei ght,
enzyme kinetics and nechani sns of action, coenzynes and their function, netabolic pat hways of
carbohydrates, lipids andamno acids, purines and pyri nidines, structure androl e of nucl ei c acid,
vi tamins, mineral s and har nones.

Molecular Biophysics

Laws of thernodynam cs, heat, energy and work, chem cal equilibrium el ectron mcroscopy,
sedi nent ati on and vi scosi ty, chronat ography, el ectrophoresis, tracer techniques, |ight scattering and
X-ray diffraction, absorption spectroscopy (W, Msible, Infrared, Ranan, N\R ESR and their uses,
circul ar di chroi smand optical rotatory di spersionprinciples and applications, nicroarray technol ogy.

Semester-Il

Bioinformatics & Statistics

I ntroduction

Gonput er s i n bi ol ogy

Sof t war e and har dwar e requi renent s
Dat abases

I nternet

Dat abases

Concept

Assessi ng a dat abase on i nt er net

Sear chi ng a dat abase

Query and response

Devel opi ng a dat abase

FTP and WAV
B ostatistics

Wsing di fferent software packages | i ke SYSTAT and SAAS etc.
Enzyne ki neti cs

UWsi ng sof tware | i ke Leonara and Wnzyne f or enzyne ki neti cs anal ysi s
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Genom cs

Sructural genomcs - sequenci ng and sequence anal ysi s software | i ke G3Getc.
Functional genonics - genefi nder etc.

Pr ot eoni cs
Three di nensi onal structura predictionswssprot, etc.
Cormput er graphi cs
Qeation of reconbi nant nol ecul es
Mrtual anal ysis of bi onol ecul es usi ng vector NI, DNMAstar, etc.

Mol ecul ar nodel 1i ng

Mbdel |i ng of different nacronol ecul es and
structura anal ysi s usi ng hyperchem etc.

Semester-Ill

Microbiology

Nt ure of mcrobia world

The protists

The prokaryotes: anintroductory survey

The effect of environnment on nicrobia growh

The rel ations between structure and functionin prokaryotic cells
The vi ruses

Qassificationof bacteria

The phot osynt het i ¢ prokaryot es nicroor gani sns as geochenical agents
Synhi osi s

Mcrobi a di seases of plants

The expl oi tati on of nicro-organi sns by nan

Industria

Agricultural

Envi r onnent al




