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l )  The L ln lque propel . r les of  each anl ino ac id are deter t l t i t red

by ' i t s  pa r r i cu la r
a j  Nu'nber-  of  bonds to other  ar t r ino ac ids b)  R eroup

. j  f i nA t  o lpep t i de  bonds  d )  P resence  o fh ld roue t r

2)  The process of  uptake of  f ree DNA that  is  induced b1 '

,uUj . . t ing bacrer ia to h igh vol tage e lect r ic  t le id in  the

presence of  DNA is  knou'n as

a) Conjugation b) Electroporattort

c)  Reconib inat ion d)  None of  these

3') Bacil ltrs thtrringiensis is used to control

a j  Nenratodes b)  Fungal  Pathogens

c)  Bacter ia l  pathogens d)  lnsect  pests

-l) The rate of niigration of DNA lvithirr an agarose gel irr the

gel  e lect rophoresis  technique is  pr i rnar i ly  based on n 'hat

t-actor?
a)  The negat ive charge of  the DNA

b) The nunlber  of  DNA f iagments

c)  T l ie  s ize of  the rvel ls  of  the gel

d)  The s ize of  the DNA t i 'agments

5 You are rvork ing i l t  a  government  laboratory in  charge of

destroy ing b ioterror isnr  n later ia ls '  An envelope conta in ing

,t.,. ,por.-"torming bacterir-l ln anthrax must be disposed of

safely. What ,*ould b. the best method for errstrring the

antht'ax is kil led?
a) Autoclave
b) DrY Heat
c)  Dis infectant
d)  Sani t iz ing SPrav

e)  Bleach Soaking

6)  The technique that  ut i l izes probes to detect  speci f ic  DNA

sequences is knorvtl as rvhat?

a)  Western b lot  b)  Northeln b lot

9)  Vi ruses exhib i t  several  d i f ferent  in teract ive st rate-q ies i r l

t l re  host  ce l l  \ \ / i i ich of  the fo l lorv ing does not  descf ibe one

of those st rategies?
a) The v i rus takes over  the host  ce l l  n letaboi ianl  and

destroys the cel l
b)  Th;  v i rus does not  take over  the cel i 's  nretabol ism and

leaves the cell rr ' i thout kil l ing it

c) The virus integrates its nucleic acid into that of the host

cel l  and l ives l iar rnoniously  rv i th  the cel l  for  a long t ime

d) The v i rus takes over  the host  ce l l  nretabol isnr  but  does

not  reproduce i tse l f
e) The virus integrates its nucleic acid into that of the host

cel l ,  but  eventual ly  lyses the host  ce l l  upon exi t ing f rom i t

l0)  Bio l is t ics (Gene-gun) is  su i table for

a) Constructirrg recombinant DNA by joining with vectors

b) Transformation of plant cells

c) Disarming Pathogen vectors

d) DNA tinger Printing

I  l )  Many p l iys ic ians prefer  nrother 's  n i i lk  over  corv 's  mi lk

fo,j infanir. This is because niother's milk has the follorving

proPe$)/ l lot fouod in cow's milk

a)  Ant ibodies against  human disease

b) Prote ins for  growing human muscle

c) More essential amino acids

d) MHCs for maturing the infant's imtnune system

e) B cel ls
l2)  Detect ion of  GMOs accompl ished by

a) PCn b) ELISA c) Southern blot

d ) a a n d b  e ) a a n d c  f ) b a n d c

l3)  A researcher is  mainta in ing a l iqu id cul ture of  bacter ia at

exponential growtli. The pump providing.nutrients to the

.uitur. breaks down over the lveekend, allowing culture to

run out of nutrients. lt ' is very l ikely that upon return to the

lab the researcher rvil l  f ind the culture in which of the

c)  Southern b lot d)  Eastern b lot following stages of growth?

a) Cont inuous
c)  Lag

b) Log
d) StationarY

7) Ster i l izat ior l  o f  t issue cui ture medium is  done b1 '

uj Mi*ing the rnediurn ri ' i t ir antitungal agents

b) Filtering the nledium through t-rne sieve

c)  Autoclav ing of  mediuni  at  120o for  l5  mir t

d)  Keeping the medium at  -20 'C

8) A sc ient is t  has a processed rnRNA t ranscr ipt  for  a gene

he/she rvants to clone into a bacterial vector' What must

he/she do as a first step in fhis process?

a) Use PCR to create a cDNA t l lo lecule

b) Generare pdir,ers :o -Se Diocessed n'R-\A

c)  Sequenci  i : re  nL\- : -  i r3ns;nDi

d)  L igate the mRNA in io ihe c loning vector

l4)  The p lant  t issues have h igh rates ofcel l  d iv is ion and

either concentration or production required grorvth reguiating

substances inc luding
a) Au.\rne b) C;'tokinine

cj  got t r  Auxine and cyokin ine d)  Gibra l l ine

15) Di f ferent ia t ion of  organs and t issues in  a developing

organism is  associated wi th

a) Dlfferential erpression of senes

b) Difiere ntial erpression of protein

c j notir (a) and (b) d) Ncne of ihe aLrove



16) it/hich of tlre follorvins teruts is used to describe -rfie

ce:nponent isolated liom a plant for in vitro cuiruring in ine
specific mediLrm?
a) S1'nthetic seeds
c) -Ca l lus

b) Mosquitoes
d) Nematodes

29) Polyrrerase chain reaction was invented in l98j bv

18) R..l\-.{ primer alracrs DNA
^ .  r : . - ^ - -4 r  L l 3 d 5 C

c)  Ha l icase

a) Kary Mullis
c)  Miescher

a)  Cal lus
c)  Explant

b) Polymerase
u , ,  d l l

b) Griffith
d) Avery

b) Embryo
d) Zygote

b) protein
d) RNA

b) Protoplast fusion
d) Recombinant DNA rechnolosv

b) GMOs
d) Microanay analysis

b) Lrbancer
i) Hormone response element

b) Embryoid
d) Explant

l7)  Two microbes . . .  . . .  and . . .  . .  . .  found to be
very useful in genetic engineerirrg.
a) E.coli and, Ag'obacn'ium tuntefaciens
b) Plasrnid and Agrobactrium tumefaciens
c)  E.  co l iand Aspirgus sp.
d) Algea and E.coli

l8) Cryl endotoxins obtained frorn Baci l lus Thurit tgiensis
are efftctive against:
a) Flies
c) Boll worrns

l9) The structure ofa protein can be denatured by
a) Plesence ofoxygen b) Heat
c) Pr:esence olcar:bon disxide gas
d) The polar bonds of water nrolecules

20) A method that counts only l ive microbes is the

30) A dividing and undifferentiated mass of cells is called

3l) In plants. DNA is found in------
a) Nucleus b) Plastids
c) Mitochondria d) All of the above

32) Genetic infonriation are stored in

a) Pure culture method
c) Turbidity nlethod d)

a) Moth
c) Bol lwonl

b) ptate count method
cell  counting method

a) DNA
c) Chrontosome

a) Grafting
c) Conjugation

a)  RFLP
c) Gene therapy

a) Piciiiciei

!  J vuqr aLUi

33) Sornatic hybridization is achieved through

2l) Meristern culture is practiced in horticulture to eet
a) Slow-growing callus b) Somaclonal variation
c) Haptoids d) Virus-fi-ee plants

22) Micropropagarion is a technique for production of ---
a) True to type plants b) Haploid plant
c) Sornatic hybrids d) Somaclonal ptants

23) The protein products of the following Bt toxin genes cry
IA c and cry II Ab are respolsible for controlllnt

J4) The enzymes required to obtain wall-free/naked
protoplasts afe
a)  Cel lu lase and prote inase b)  Cel lu lase and pect inase
c) Cellulase and amylase d) Amylase and pectinase

35) Why does the Environmental Protection Agency closely
monitor the release of transggnic bacteria used for
agricultural purposes?
a) They \,vant to monitor the destruction of crops by GMOs.
b) They want to observe the effect the GMOs have on crops.
c) They want to ensure the GMOs do not proliferate in the
environment and pose a threat to humans.
d) They \.vant t€ ensure that people are-aware that CMOs
may have played a role in the production of a parlicular food
product.

J6) The first transgenic crop was
a)  Pea b) Tobacco c) Flax d) Cotton

37) All methods of DNA fingerprinting depend on some
variation of what strategy?

2:1) A niixture of organisrns is in a pool of seawater. Which
organisrn wil l have a growth advantage as the rvater
evaporates?
a) neurophi les
c) rnesophiles

b) Fruit f ly
d) Roundworm

b) aerotolerant anaerobes
d) osrnotolerant prokaryores

25) ln genetic engineering, a chimera is
a) An enzynre that l inks DNA molecules
b) A plasmid that contains foreign DNA
c) Virus that infects bacteria d) A fungi

26) Problerns in obtaining large antounts of proteins errcoded
bv recombinant genes can olien be overcome by using
a) BACS b) Expression vectors
c)  YACS d)  a l l  o f these

27) ln ptant biotechnology, polyethylene glycol rnerhod is
used for
a) Energy production fi 'ont servage
b) Cene transfer rvi:hout a vectoi
c) Biodiesel producliLln ii) -qeeciess f,,iir ;rc,i._.ir:io;l

38) A tripeptide contains glycine, alanine, and serine. Horv
many different sequences are possible?
a ) j b ) 4 d ) 6

39) Transgenic plants are developed by
a) lntroducing foreign genes
b ) [ntroducing gene nlutations
c) Deleting certain chroniosomes parts
d) Stopping spindle fornratiorr

40) Repressor molecules bind to the:



j l  )  Somatic gene iherap'.r couid ooi:n: ia! lv correc! a
cieieci rn
a.] Ail3rted indivicuai anc his or h-r oii+i-ing oni_v
b';  Affecred individual and al l  his o. her desceit
c ) .  Parents  o fa f fec ted  ch i ld
d)  A f fec ted  ind iv idua l  on ly

42)  Agr icu l tu re  by  us ing  on ly  b io fe r r i l i ze rs  i s  ca l led
a) Manuring b) Conrposting
c) Inorganic far-nring d) organic far ni ing

4J) Nucleotide amangement in DNA ca,., be leen by
a) Light nricroscope b) Electron microscope
c) X-Ray crystallography d) Ultracentrifuue

c) An SNP d) All of these

52) Plasmid has almost 20 different reorganization sites for__

c) Two known genes d) All of these

a)Restrictionendonucleases b)restrictionexonucleases
c) a and b 6) None ofthese

53) Which vehicles are often used for gene therapy to cariy a
healthy gene?
a) BAC b) yAC
c) Bacterial Vectors d) Viral Vectors

5a) Why might use of microsatell i tes in genetic mapping
studies be an advantage over RFLps?
a) Microsatell i tes are easier to detect.
b) Microsatell i tes are more abundant than RFLps.
c) Microsatell i tes have more potential alleles than RFLps.
d)  Al l  o f  these.

55) The addition of a phosphoryl group to a OH group of a
sugar by a kinase is a form of "
a) Dehydrogenation b) Reduction
c) Oxidation d) Esterif ication

56) In gene therapy, in order to be successful, the healthy
gene rnserted into a target cell must
a) Take over and kil l  the defective sene
b) Be inserted maauallleinte+h"-eel[ "-Ffti.te€t,endfta
c) Become aftached to the cell,s mRNA molecules
d) Be able to make the correct amount of the protein needed

57) Plasmids are suitable vectors for gene cloning because
a) These can shuttle between prokaryitic and eukaryotic
cells
b) These are small circular DNA molecules with their orvn
replication origin site
c) These are srnall circular DNA molecules, which can
lntegrate with host chromosornal DNA
d) These often carry antibiotic resistance genes

58) Linkage mapping can determine the distance berween
whicli of the following pairs of DNA sequences?
a) AFLPs and RfLps b) Two AFLps

5I ) which of these genetic markers is mcsr iikei ro be
highi-'- polymorohic (have many different atees';:
a) An RFLP b) A microsatellite

59) Which one is a rrue statemenr regarding DNA
polymerase used in pCR?
a) lt is isolated fi.om a virus
b) It remains active at high temperature
c) It is used to l igate introduced DNA in recipient cells
d) It serves as a selectable marker

60) For transformation, micro-particles coared rvith DNA to
be bombarded ivith gene gun are made up of
a)  Si l icon or  Plat inum b)  Gold or  Turrgsten
c)  Si lver  or  Plat inum d)  p lat inurn o, .  Z,n.

q3n-tic

44) ,4grobacterium tumeJhciens is
a)  A  d isease in  humans thar  causes
b) A bacteriunr that can be used to
p  lan ts
c) A f lngi that is used
anlounts

;;G;
rntroduce DNA into

d) Disease in humans that causes loss of rveight

45)  Good c loning vectors n lust  possess a i l  but  which of the
fo I lolving qual it ies?

1l  I f .V should possess rhei r  o ivn or ig in of  repl icat ion
b) They should be readily accepted by the cloning host
c)  They should be easi ly  uranipulate j
d)  They should be capable of  carry ing a s igni f icant  p iece of
dorror DNA
e) They should be resistant to restriction endonucleases

{6) A molecular marker which is arnplif ied by pCR and is
pol1,n'orpnt. by length is a(n):
a) Resniction fi-agment length polymorphisrn.
b) Variable number of randem iepluts i ite.
c)  Ampl i f ied l ragrnenr ler rgth polyrnorphisnr .
d)  Single nucleot ide polyrnorphisnr .

. I7)  A nucleoside is  a cornbinat ion of
a) Nitrogerr base+sugar b) Nitrogen base+phospltate
c)  sugar+phosphate d)  none

48) Restr ic t ion endonucl t
re c o rn b i n a nt oN e te. h n o ff ;; Til;:J:3,'jil,:;'l j :,
a) Bacteriopliages b) Bacterii l  cells

to  p roduce an t ib io t i cs  in  la rge

d) Al l  prokaryot ic  ce l lsc)  P lasn i ids

49) PCR proceeds in three distinct steps governed by
tenlperature. they are in order of
a) Annealing, Svrithesis. Denaturation 6
b)  Svnthesis ,  Anneal ing.  Denaturat ion
c)  Denaturat ion.  Anneal ing,  Synthesis
d) Denaturation, Synthesis, Annealing

50) Nucle ic  ac id sesnrent  ragged rv i th  a radioact ive rnorecule
rs  ca l t ed
a)  Plasnr id b)  probe
c)  Clone d)  Vector
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What is tissue culture? Discuss the types of cultures and their impofiance used in
tissue culture?
Define Genetic Engineering. Discuss steps of genetic engineering to design genetic
constructs?
Write a note on:

a) Food preservation b) Advantages of GM foods
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M0LECULAR Btolocy-i l  (2 +1)
COURSE OBJECTIVES:
To acquaint the student with the chemistry and biology of macromolecules.

COURSE CONTENTS:
Mutat ions,  Types of  Mutat ions,  B iochemical  bas is  of  Mutagenesis ,  Base-  Analogue
Mutagens, chemical Mutagens, lntercalating Agents, Reversion, Transcript ion, Basic
Features of RNA synthesis, Enzymology of RNA synthesis, RNA chain synthesis
In i t ia t ion,  e longat ion and Terminat ion,  Transcr ip t ion in  Eukaryotes,  post - t ranscr ip t ional
Modif ications, Translation, Genetic code, codons, Decoding sylt"*, Role of mRNA,
Role of tRNA, chemical composit ion of Ribosomes, init ial io; of protein synthesis,
Elongation of polypeptide chain, Termination of polypeptide chain, Difference between
protein synthesis in prokaryotes and Eukaryotes, Post-translational Modif ications,
Regulation of Genes and gene products in prokaryotes, Regulation in Eukaryotes,
Protein sort ing and transport. DNA repair mechanisms.

Pract ica ls :

Restrict ion digestion of DNA and preparation of restr ict ion maps, Gel Electrophoresis.
PCR, Blot t ing Techniques,  RNA isotat ion and RT-pCR.

RECOMMENDED TEXT BOOKS:
1.  Molecular  B iotogy by Daved Fre i fe lder .  Jones & Bar le t  Publ isher ,  Boston
2. Molecular Biology of the cell  by B. Alberts. D. Brag, J. Lewis. M. Raff, K. Roberts

and J-  D.  Watson,  Gar land Publ ishers.  Jones a gai te t  publ isher ,  Boston



C CELL AND TISSUE CULTURE {2+11
COURSE OBJECTIVES:

To acquaint the student with the techniques to produce disease free plant material.

COURSE CONTENTS:

Cell and Plant Tissue culture, Introduction, history and importance, Methods of cel l  and
tissue culture, cal lus culture, organogenesis, somatic embryogenesis, protoplast
isolation and fusion, anther and pollen cu.lture Micropropagation, improvement of
Plants via Plant cel l  culture, production of variant plants form selected cells, selection
for stress tolerance, production of disease resistant plant material.

Practicals:

Preparation of stock and working solutions, preparation of culture media ( l iquid) semi-
l iqu id and semi-so l id)  Explants  preparat ion,  ca l lus cu l ture and orqanoqenesis .
Preparation and fusion of protoplasts.
RECOMMENDED TEXT BOOKS:
1.  P lant  T issue cu l ture manual .  K.  L indeseg Kluwer.  Academic publ isher  The

Netherlands
2. Principles of r issue Engineering, R.p. Lanza, R. Langer and J. Vacantuy.

Academic Press, Cali fornia. USA.
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ELEMENTS OF BIOTECHNOLOGY {2  +0)

COURSE OBJECTIVES:
To acquaint the student with the importance and basic concepts of biotechnology.

COURSE CONTENTS:

The cell  i ts organelles and their functions, groMh requirements, Characterist ics and
Industrial importance of algae, fungi and bacteria, Glycolft ic pathway and enzymes,
fermentative ethanol production, High- energy pompounds and coen=ir".,  TCA cycle
and its metabolic and industrial importance, Protein structure, synthesis and function,
Nucleic acids and microbial strain selection techniques, Celi  groMh parameters,
fermentor assembly and systems, cult ivation condit ions, steri l ization and inoculation
procedures, Biomass and Single-Cell Protein production. Aerobic and anaerobic veast
fermentations: products & processes.

RECOMMENDED TEXT BOOKS:
1.  Pr inc ip les of  P lant  B iotechnology an in t roduct ion to  Genet ic  Engineer ing in

S. H' Mantel, J. A. Mathews, R. A. Mecee, Blackwell Scientif ic PublicatLn
plants .

Oxford,
London,  Boston.
Biotechnology in  21 ' t  century,  Ayyana,  C.  Mcgraw Hi l l .
Shuler ,  M.L.and F.  Karg i .  1ggZ.  Bioprocess
Hal l ,Englewood Cl i f fs ,  NJ.

Engineering, Prentice-

4.  Bai ley,  J-E.  and D.F.  Ol l is .  1986.  Biochemical  Engineer ing Fundarnenta ls ,2nd ed.
McGraw - Hil l ,  New York.

I
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AGRTCULTURAL BTOTECHNOLOGY (2+11

COURSE OBJECTMES:

To acquaint the sfudents with the techniques to develop ski l ls to produce Transgenic
Crops.

COURSE CONTENTS:

The concepts of  P lant  Molecular  Markers,  His tor ica l  Back ground of  T issue Cul ture,
Requirements for in-vitro cultures, Role of Phyto- hormones in somatic embryogenesis,
Types of Cultures: Tissue culture and regeneration, Cell  culture, Haploid Culture,
Protoplast culture. Somaclonal variat ions as breeding tool, Somatic Hybridization,
Commercial application and lssues related to t issue culture, Plant Tansformation;
Gene Gun Method of Transformation, Agrobacterium- Mediated transformation,
Chloroplast Transformation, PEG mediated transformation etc, Field Evaluation and
Commercial ization, Transgenic crops for Herbicide, Biotic and Abiotic stress
resistance, lntroduction to Biofert i l izers. Biosafety Concerns and Bioethics on GM
crops.

Pract ica l :

Selection of ex-plant, Medium Preparation and Callus Induction. Culturino
Agrobacterium and Infection to plant cal lus, Selection of Transformants, Regeneratioi
of Plantlets and accl imatization, Plant DNA extraction and PCR for Trans o"n .
RECOMMENDED TEXT BOOKS:
1-  J i tendra Prakash,  R.L.M.  Pier ik ,  1993.  Plant  B iotechnology:  Commerc ia l

Prospects and Problems, Intercept
Peter M. Gresshoff ,  1992. Plant Biotechnorogy and Development, cRC press
Adrian Slater, Nigel W. Scott, Mark R. Fowler. 2008. plant
Biotechnology: The Genetic Manipulation of prants, oxford Universitv
Press.
Sheela Srivastava,-Alka Narula, S. S. Bhojwani, Inc Netl jbrary, 2004
"Plant
Biotechnology and Molecular Markers" publishers Springer l ink
H.s.  chawla,2oo2 " ln t roduct ion to  Plant  B iotechnology"  second Edi t ion,  lsBN
978-1-57808-228-5; 562 Pages, Science publishers, USA
s Harding: 2007. Biotechnology and Genetic Engincering Reviews'. v. 24,
Nott ingham University Press
Jane K Set low,  2003.  Genet ic  Engineer ing:  Pr inc ip les and Methods,  spr inger
National Biosafety Guidelines Biosafety rules 2005
Clarice Swisher, Carol Wekesser, 1996. Genetic Enqineerinq.
Lucent Books

4 .
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FOOD BIOTECHNOLOGY {2+U
COURSE OBJECTIVES:

To acquaint the student with ihe role of microorganisms in food and food industry. ancj
a lso wi th  the pr inc ip les of  enzymology,  and food engineer ing.

COURSE CONTENTS:

Food composit ion, proximate analysis. Probiotics. Fermented foods, Food enzymes,
colors and addit ives, Microbial Food spoilage and food born disease, Food
preservation methods, Food efrgineering principles, Modif ied atmospheric packaging,
Food marketing principles. Mathematical Modeling in food technology .Microbial
biotechnology of food f lavors production, oi l  and fats, dairy products, meat and cereal
foods, Food Safety and quali ty control.
P rac t i ca l :

Estimation of moisture, ash, carbohydrates,. protein, fat, crude f iber in food, Detection
of proteases, amylases in milk. Determination of iodine number of fats. Determination
of specif ic gravity of sugar. Separation of gluten from wheat f lour. Detection of E.coli  in
drinking water. Detection of yeast and mould in dairy and bakery products. production
of  cheese.

RECOMMENDED TEXT BOOKS:
1.  Food Biotechnology by u l f  s tah l ,  Ute E.B.  Donal ies and Elke Nevogi t ,  2008.
2.  Food colors ,  f lavors and addi t ives technology by Nl lR,  Nat ional  Inst i tue of  indust r ia l

research,  Dehl i ,  Ind ia 2007.
Biotechnology and food processing by Meenakshi paul, 2007
Food Biotechnology. edited by K. Shefi,v et a] , 2nd edilion_2006.
Fundamenta ls  of  food Biotechnology,  Dyong H.Lee,  lgg6Food chemist ry ,  tab
Manual  by Dennis  D.  Mi l ler ,  Wi l ley In ter  sc ience.  ,  lgg8

Food analys is  Manual  by Savid Aziz  Awan.2000.
Biotechnology and our Food by Joan Nordquist, Mass Market paper back, 2000

4.
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RECOMBTNANT DNA TECHNTQUES t2+1 ' t
COURSE OBJECTIVES:

To acquaint  the s tudents wi th  Basic  techniques and too ls  used in  gene manipulat ionand its practical uses.

COURSE CONTENTS:

lntroduction and History of Recombinant DNA technology, Basic techniques, gelelectrophoresis, Blott ing techniques, restr ict ion endonucleases, restr ict ion mapping,vectors and thbir types, cloning vectors, transformations, polymerase Chain reaction,cloning strategies, site-directed mutagenesis. sequencing strategies, Application ofrecombinant  DNA Technology (agr icu l ture,  heal th ,  indust ry ,  env i ronment  and basrcresearch).

P rac t i ca l s :

DNA and plasmid isolation and agarose gel electrophoresis, conjugation,transforrnation, role of mutagenic agents in mutation, Blott ing techniques.

RECOMMENDED TEXT BOOKS:
1. Robert F.W., 2005. Molecular Biology. McGraw_Hil l .
2 .  Dale,  J .w.  and von schantz,  M.  2002.  From Genes to  Genomes:  concepts andApplications of DNA Technology. John-wirey and son Limited.

Meyers, R.A., 2006. Genomics and Genetics. John-wiley and son Limited.
Pr imrose,  S.8. ,  and Twyman,  R.M. 2006.  Gene Manipul i t ion and

th

Genomics 6 edit ion. Blackwell publishing.
5 '  watson,J.M. ,  caudy,  A.A. ,  Meyers,  R.A. ,  and wi tkowski ,J .A.  ,2007.  Recombinant

DNA. Gene and genomes.3'd Edit ion. w.h. Freeman and company, New york.

4 .
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METABOLOHTCS, PROTEOMTCS AND GENOMTCS (2+0)

COURSE OE JECTIVES:
To acquaint the students with structural and functional genomics, proteomics and
metabolomics

COURSE CONTENTS:

Structural genomics, Organization and Structure of the Genomes, Genetic Mapping,
Transcript Mappirrg, Structural Variat ion in the Genomes, Genomics and proteofircs,
Molecular  B io logy of  Prote ins,  Post t rans lat ional  modi f icat ions,  Molecular  mechanisms
of cel lular communication/signaling pathways, Protein-Protein Interactions, recepror
identif ication and characterization, Integral Membrane Proteins and lon channels.
Advance techniques used in proteomics (MS, LCMS/MS, ICAT, iTRAe). Introductir  u r E u  r r  p r u . u u i l u u >  \ r v l o ,  L u r v r J / t v t ) ,  t t  A l ,  I I K A Q ) .  I n t r o d u c t l o n  t o
Metabolomics, detection, profi l ing, analysis and engineering. Micrarray and RNA
interference.

RECOMI\IEND ED TEXT BOOKS:
1.  "Handbook of  comparat ive genomics:  pr inc ip les and methodology"  by Ceci l ia

Saccone,  Graz iano Pesole (2003) .  publ ished by Wi ley_Liss,
2. Functional genomics by chris Town (2002). published by springer.
3.  Human Molecular  Genet ics-3 by T.  s t rachan,  Andrew p.  Read publ ished

by Garland Science, 2004
4. Genes lx by Benjamin Lewin published by Jones and Barf lett

Publ ishers,2007
5 Systems Biology by Mohamed Al-Rubeai (2006), Martin Fussenegger pubtished by

Spr inger

I



ENV1RONRf,ENTAL BTOTECHNOLOGY 
(2+1)

::n:: ^?"":=:ii::l *i*, conseryation and recram ation of e nvi rcn me nt ih ; cu gh

biotechnologY.
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BIOSAFEW AHD BIOETHICS (1+0)
COURSE OBJECTMES:

To acquaint students with principles of biosafety and ethical perspectives ofBiotechnological systems.

COURSE CONTENTS:

Introduction to Biosafety (Definit ion, concept, Uses and abuses of genetic information,Biohazards), Good Laboratory Practices, Risks Related to GMos, International Rules& regulations for Biosafety & GMos. Introduction to Bioethics, Ethical issues regardingGMos, Euthanasia, lssues related to Reproductive & cloning technologies, lssues totransplants and Eugenics, Patenting, commerciarization ano"a;i i t ,  si"r ing, role ofNational Bioethic committees.

RECOMMENDED TEXT BOOKS:
1' wHo' "2006- Laboratory Biosafety manual third edit ion. AITBS pubtishers anddistr ibutors, lndia. (Available online free of cost).
2' Lewis RJ. Sax dangerous properties of Industrialrnater:ials, 1Onth edition. Toronto,John Wi ley and sons,  1ggg.
3' Lenga RE. 1988 The Sigma-Aldrich Library of chemical safety data. 2nd ed.Milwaukee, Wl, Aldrich chemical company.
4' 

:H:i i  ?000. 
CRC handbook of laboratory safety Sth edit ion. Boca Raton, FL,

U K U  O T E S S .

5' United states Department Health and Human services. 1ggg. Biosaftey inMicrobiological and biomedical laboratories. 4th edit ion. centers for disease controland prevention/Nationar insti tutes of Hearth, washington DC.
6' Biosafety in ttie LEboratory:-Piudeht Piaclibes for Handling and Disposal ofInfectious Materials Committee on Hazardous Biological Substances in the

" Laboratory, National Research council  lsBN: 0309-55920-0, (198g) avaitablefrom the NationalAcademies Press at: http://www.nap.edu/catalog/1197.htm1
7. Genes Tqcfnorogy and policy. Jose Maria A. ochave 2003
_ http://www.apdip.neupubrications/iespprimers/eprimer-genes.pdf
B. Bioethics & Biosafety in Biotechnorogy by V sree Krishna.
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