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UNIVERSITY OF MYSORE

GUIDELINES AND REGULATIONS
LEADING TO

MASTER OF SCIENCE IN MOLECULAR BIOLOGY

Name of the DePartment

Subject

Faculty

Name of the Programme

Duration of the I'rogramnre

Progr:rmmc Details

: Dcparttnct.tt ol stLrdies in Molccttlal' 13iolog-"

Molecular BiologY

Science

Master of Science in Molecular Biology

2 years- divided into 4 senlesters

Progr:rm me ob.iectivcs

The main objective of this M.Sc.. progralllme is to provide strong lirurrdalion ill thc

sub.iect Molecular Biolog.v to becolre

o'l'caching l-actrltics in Acadelnic Itlstitt-tticltrs'

. Researchcrs in researclr instittttitlns or industrics

o f:ntrepreneur to start their o\\'n colllpan]''

Programme Outctlmcs

The M.Sc.. progralnrne in Molecular Biologf is highll' sought prograrnrl1e arrr.orlg li1'e

sciences irr thc LJpiverri rl (1,..r sr-rcccssfll co,rpTetio,t ot'this llrosral)llllc cach stLrtlcrlt ri'ill:

o I{ave a strong lirunclatiop in understanding the hasic brochcllical reactitltts that

occurs in both prokarlotic alrcl euliaryotic i1'stcms at lrolccular lcl'cl. [rurtherthe

stu6enl will bc'ablc tir lcarn cLrtting cdge tc:chrr,rlogr itt the llclcl ol'ccll bitilogr.

molecular hitllogy. tllicrobioltlgy. irtrrtlutl,'lo91 anil rlrcclicirlal bi6logl'

o Develop practical skills along with.their theory components. which

tn"i. ,.i,rlur.t, programrne loth in academic institr-rtions and

Lrrograrr mcs of i ndu:;trics.

. lrtrulcatc rliill: fOr toOChing 1p lgiLlalvrr' rrr<titrrTionq fttr ttntlcrgtuduutc rrrJ

postgraduate students.

ion in the field of Iifescience

help

&

botlr India and abroad so t at they can pursue higher education.
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Programme Specific Outcome

t. Demonstrate an understanding of structure and metabolism ofmacromolecules

and understand the regulation and disorders of metabolic pathways.

Gain proficiency in laboratory techniques in both biochemistry and molecular

biology, and be able to apply the scientific method to the processes of
experimentation and Hypothesis testing.

Acquire thorough knowledge in biochemical techniques, immunology,

physiology and Biotechnology.

Learn to work as a team as well as independently to retrieve information,carry
out Research investigations and result interpretations.

Develop the ability to understand and practice the ethics surroundingscientific
Research.

Realize the irnpact of science in society and plan to pursue research.

Pedagogics emplo"ved in thc M.Sc., programme

('lass room teaching uill be Lrsing black board and chalk. powerpoint
prcsentation and information and cornmunications technology.

One on one interaction or with small student numbers during tutorial classes.

Individual student performs experiments as per the protocol in practicalclasses.

Student seminar/research paper presentation in each semester.

Students will be tested for their rvriting abilities to answer precise and essay

type questions.

l:l'ery serncster thc studcnts r,vrll bc subjected to viva voce exar.ninations by
external examiners.

Project work on a srnall research problem.

Literature review in the form of Dissertation.

Invited talks liorn erninent scientists.

2.

3.

4.

5.

6.

a

a

a

a

a
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PROGRAMME STRUCTURE

First semester: Molecular Biology (Minimum 18 and Maximum 24 credits)

Second Semester : Molccular Biology (Minimum l8 and Maximum 2'l crctlits)

sl.

No.
Code Title of the Paper

Course

Type

Credit pattern Total

CreditsL T P

I 487 51 Fundamentals of Chem istrY HC 3 0 0

2 487 s2 Sep'aration Techn iques HC 3 0 0 3

3 487 53 trnslytical 
-fechn 

iques HC J 0 0 3

4 Practical-l : Techniques, and

seminar
HC 0 2 4 6

5 487 54 EssentEl.s-1-[] i orro I cc Lr lcs SC -) 0 0 3

6 487 55 MaiA;I I\4 i crob i o lo 91' SC -1 0 0 J

7 487 s6 Anirnat Physiology SC
1
J 0 0 J

sl.

No.
Codc Title of the Paper

Course

Type

Credit pattern Total

Credits
L,

'f P

l 48761 Basics of EnzymologY HC J 0 0 3

2 48762
Etrod u-cilon to M o lecu lar

Biology
HC

a
-) 0 0 3

J
T;AcilaAl: 2: Restriction enzyme

assays, seminar
u(l 0 2 4 6

4 Dissertation SC 0 0 2 2

5 48763
earbohydrate and LiPid

metabolism, and Bioenergetics
SC 3 0 0 J

6 48164
Protein and Nucleic acid

metabolism
SC J 0 0 3

48765 Plant Physiology SC 2 0 0 2

8 48766
Genetic Engineering - Pros &
Cons

OE ., I 0 4

J



FIRST SEMESTEIT

HARD CORE

C OtJ RSII- I : F- ti N D AM [. Nl' A l,S () F' (] t I E M I SI' Ih-'

Objectives are:

o To stucly the fundatncntals of clrelnistrl' o1-biomolecules'

o To study the molccular basis of organic reactiotts.

Course outcome

I'he student u'ill:

o Unclerstand thc basic chcmical bonds involved in the biotlltllcculcs and or-uanic

reactions

o Llnclerstand the stereochemistrl of'biornolcculcs and hetcroc)'clic cot.npounds.

o [.Jndcrstand thc role of elcctrolvtes and thcir itnportancc irr biological systeln.

Course Contents:

Bonding: Clovalent bond: coordinate boncl; coordinate borld fbrlllatiotr in trallsition tlletals.

Bonding of iron in hentologibin ancl cytochror.t.tcs. cobalt irr Vit [] 12. tltagtlesiutll irr

chloropiyll. Spccial propeftic; of rvatcr; Structurc and bonding..Cry's.1al field theorl: l.igancl

licld tlieorl, arrd Valcncej boncl theory. Chclators; types of Ii-tlands atrci cotnplcxes.

lllectrolytcs, Non-Elcctrolytes and Electredcs: ( )stntrtic presstlr(] . vapor presstlre.

osrnometer. Donnan mernbiane crlLrilibriurrt. 111'drogcn clcctrt'rdc. e lcctrtlde ptltcrrtial.

and redox potcntial.

Stereochemistry: lmporlapcc o1' stercochen.ristr,"'. pttsitiorl atlcl ordcr ol' groLtps arortrrd

carbon. Geomelric alcl optical isonterisnr: absolutc artd rclatir"': contigtrratitttr. Sl lrlnlclrl

view ol'chirality. relation bctrvecn cltiralitl, anci optical activit). reprcsclrtaticln ol'chiral

structures by Irischer. Structure and stcreochemistry ol srlgars alrcl all.litlo acicls; atlotllcr.

epirrer, diastereorner. sterioisolllcr. I) ancl I-. (+) and (-). R ancl S'

Mechanism of organic reactions: Internrediates and rcarrallgcl.ncllts. in organic reactit'rtl.

R;;;ti", energeticl Classillcation o1'rearrangcnr.ent reactions.. lleaction rates. order and

,oi..rf urity oI reaction. Mechanisms and stereochentistry o1'sr-rbstitr-rtiorl (clcctrophilic and

rrrrcleofrhilit.- r\l rnd s\l rclctiorrsladcliriorr" elitttittatitrrt attrl rcrl'rlllgclltetll reitctiotts.

IVleclrai ri sr r rs u t' estel' hy droly sis. I'ropcrtl ol arornati c itl' and resonellce.

Hctcr uc.vr-lrr Lr)ulpoundg: L.hcnri:tr',' ol lurun. indulc. tlrir-'.ttlL'. pt:t rrr'-'. p't' I i'Jirr'

isgalloxazirrc, ;,y,,.,1.. ('ltcrnrstrr iil por1.tlt1 t ttt:, ollLl llclllc lncl thclr [rlolor:ie al

importance.



'third Scmester Molecul:rr Biologv (lVlinimum 20 nnd Marimum 24 credits)

Fourth Semester Molecul:rr Biologl'(Minimum 20 and Maximum 24 crcdits)

sl.

No.
Code Title of the Paper

Course

Type

Credit pattem Total

CreditsL T P

I 4877 t Advanced Molecular B iology HC J 0 0 3

2 48772 Cell structure and function HC J 0 0
1
J

3

Practical-3: lmmunological and

cloning techniques and seminar
HC (.) 2 4 6

4 48773 Molecular Immunology SC 3 0 0 J

5 48174 Onrics and Bioinfortnatics SC J 0 0 J

6 4877 5
Microbial Technology and

Bioprocessing
SC 2 0 0 2

sl.

No.
Code Title of the Paper

Course

Type

Credit pattern Total

Creditst. T P

I 4878 r Recornbi nant Technology TIC J 0 0 J

2
Pratical-4: Experiments in

Molecular Genetics and seminar.
HC 0 0 4 4

3 Practical-5: Proiect Work HC 0 0 6 6

4 48782 Molecular Genetics SC -l 0 0 J

5 48781 Plant Biotechnology SC ., 0 0 3

6 48784 Anirnal Biotechnology SC J 0 0 J

7 48785 Molecular basis of Evolution SC J 0 0
a
J

8 48786 Basics of Biostatistics SC 2 0 0 2

9 48766
Genetic Engineering - Pros &
Cons

OE J I 0 4

(u-



COURSE-tI : SEPARATION TECHNIQTJES

Objectives are:

o 'fo 
studl,thc basic principles involved in plant ancl aninral cell cultr-rretechnologv.

o 'l 
o s1ud,r the rariotrs technir}res involred in thc scparation o1'biornolecules.

o Io studr the adr,'anccd techniclues in the analr,'sis ol'brornolcculcs.

Coursc outcome

o Understand various anirnal models used in biology

o [Jnderstand cell fiactiorration techniques using different types of centrifugation
rnethods.

o [,inderstand thc separation and characterization ol'bionroleculcs usingditl-erent
chrornatograplr i c. electrophoret ic nrethods and blotting techn icpres.

Course Contents:

Prcliminarl techniques in Biochemistry: Anirnal and Plant nrodels. choice of
aninrals. tr pcs ril'stucl ies. nlutant rirgurrisnrs (aLrrolroph)" anirnal und plant cellculture.

Microbial techniqucs: Isolation and crrlturc o1' rricroorganisr.r.rs - acrobic. anacrobic

and t'acLr ltative cLrllrrre rnctlrods and prcparation ot'culturc mcdia. Isolation ol pure

coloul and its characterizatrou. Stainirrg - Grarn stain. acid lirst. cndospore,llagella.

Cell fractionation techniques: Cell lysis, homogenization, extraction, salting
salting out, dialysis and ultra filtration.

Centrifugation: Sledbcrg's c()nstant. scclimcnlation velocit) itncJ seditnentation
cclLrilibriurrr,

Ultra centrifugation: Differential and density gradient centrifugation,
elutriation.

Chromatographic techniques: Principles and applications of paper, TLC, adsorption,
ion exchange. gel filtration, affinity. GLC, chromatofocusing, HPLC and FPI-C.

Electrophoretic techniques: Polyacrylamide gel electrophoresis, SDS-PAGE, 2D-

electrophoresis, diagonal, agarose gel electrophoresis, isoelectric focusing, pulsed field
electrophoresis, high voltage electrophoresis, capillary electrophoresis. Visualizing
proteins, glycoproteisn, lipoproteins, and nucleic acids. Zymogram and reverse

zymogram,

llhrllilrg lcuhnirlurrril l)ol blrrl, Sr,rrrlhcrn. l.jr.rrthorn, \\/or,lern hhrt, l)N,,\ li"rnl pnnt ulitiu),,

DNA finger print assay, gel retardation assay, nuclease protection assay. RFLP. RAPD.



COURSE.III : ANALYTICAL TECHNIQUES

Objectives are:

To study the properties of biomolecules with the help of spectroscopic methods

and their optimization.

To study the characterization of biomolecules for their size, shape and structure

using analytical techn iques.

To study isotopes and its application in understanding biological process.

Course outcome

Understand thc prirrciples involved in different spectroscopic tttethods to anall'ze

biomolecules.

[Jnderstand dif fcrent spectral anall'sis involved in dcternrining the sizc. sltape

and structure of' d i f1-crent biotnolccu les.

LJnderstarrd tlre dif fbrcnt t)pes of isotopes ancl its applications in biological

reactions and pathu.ar s.

Course Contents:

Spectroscopic tcchniques: Principles of colorimeter. speclrophotonteter. fluoritnetcr.

Ilccr-[,arnbert's Lau and its linritations. I:xtincticin coefllcicnt. llttorcscent probcs and

their applications.

Physical mcthods of dctcrmining size, shapc and stnrcture of molecttlcs:

Magnctic l{esonancc: NMIt and t-.SR; principles and applications.

Vibration Spectra: IR arrd Ramant principles and applications.

L,ight Scatterirrg: Dctcrrnination clf sizc and shape of I.nacrort-tolecules. Zimln's Inethod.

Polarized I-ight: Planc ancl circularll' polarized light. ORD arrd

( D urrd the ir applrclttions.

X- ra1. C'11 stallography: I)nrtcin cr-rstals. []ragg's larr. ttnit ccll. isolttorphotts

replacement, flbcr pattern o1' t)NA.

Turbidornetry, flame photomctry. atomic absorption. spcctrophotol.nctr)i:

instrumentatiorr and appl ications.

Isotopes: IIeavy isotopcs and radio isotopcs. theorl, and constructiolr o1' t.nass

spectrometer.

[:lectt'ospttrv lt'ttizatioll- [l'agrlrr,'lrtalitrll rrlro linrc ol'l'l i!'ht- NI\l'[)l alrcl l;Sl' l'('-l\'1 S'

i ( -N.l5-l\l\

Ra<lioisotopes in lliology:-tH. '*C. 
-12P, l'r'1. ttS. 

concept olhalf'-lif'e. decay constant.

detection and quantitation - GM counter and solid and liquid scintillation counter.

Specific acti vity. autorad iography and the ir appl icati ons.

-8



Applications of radioactivitl': L.abeling of proteins and nucleic acids. Dilution
techniques. pulse clrase method. carbon dating. substrate prodr"rct relationship
(clrolesterol biost nthesis) and bond cleavage specif icitl.

COTJRSE-IV : TIICI{NIQUES AND SEMINAR

Objcctivcs are:

o I'o develop sl<ills in the practical corrponents and to learn good laboratory
practices

. To learn the preparatior-rs of various reagents and culture mcdia.

r J'o learn thc isolation and cstimations of biorrolecules using dillerentmethods.

o fo develop skills lbr senrinar presc'ntrttitrr.

Cclurse outcome

o IJnderstand thc basics of laboratorl' rcagcnts/soluticlns arrcl theirpreparations
w ith respect to pcrcent solution. nrolar and nclrrnal solutions.

o [Jnderstand the isolatiort and analvsis o1'various bionrolccule s r"rsing

\pcLtrose()pie tttetlt,rJr.

o [,ndcrstand thc isolation and charactcrization ol'rnicroorSlrrrisrnr rrsinustaining
tcch n iq ues.

r I)evclop thc art of presentation dLrring serninar rvhich rvill help indeveloping
skills fbr teaching prol'ession^

Coursc (lontcnts:

Preparation of'bLr1'lcr. \4cdia prcparation: nLrtricnt broth. nLrtricnt agar. potato dextrose

agar. ('zapckclllr agar. Mac ( onlicr''s agar.

Sterilization techniqLres. hot air r-rven" auloclave/pressure cooker. filtration unit.

Study'of purc culture techniques: Scrial dilLrtion. pour platc. spread plate. streak plate.
poinl inocLrlation.

Measurement ol'grou th using -'l'trrbidonretcr/ photocolorinrctcr/ spcctrornetcr and

I Iacrnoc_r'tonrclcr ( Ycast ccl ls)

Staining: Sirnplc staining and negative staining. l)il'l'erential ((irarn's stainirrg).

Observalior-r ol' bactcrial motilit-v b1, hanging drop method.

Elf'ect of disinl'cct:tnts, itntiseptics and antibiotics on the growth o1''microorganisms.

Preltaraliutt ril'r:r:ll ltotttogttttittt:s: Pt.trltrati.rtt of Cltlot.ultlast. tttit,rr:lt,,ttdt'ia attrl ttttr:lei,

lsolatiorr ol'plasnricl I)NA [:rlraclion ol'l)NA arrd IINA fiorn. l)rosophila. coconut
cndospcrnt. ('ntcria ot'ptrritr - 160/280 [-lV absorptittn ratio.

Colorimetry; applications of Beer-Lambeft's law, determination of
coefficient. Colorimetric estimation of Nucleic aicd and proteins. Estimation

extinction

of protein



UV absorption of protein and Nucleic acid. Ilypo and hyper-chromicity of Nuclcic acid

on heat denaturation.

Estimation of sugar h1'DNS and anthrone rnethods.

Seminar: Itach studcnt rriil sirc it l-s ntilr sctlinar *itlt poucr;loitlt prcscnlatitltl tln a

topic assigncd.

SOFT CORE

COURSBS-S : ESSIINT'IALS OF

BIOMOt.llCtl 1-l'lS Objcctives are:

r To stucly the rnolccular propertics ol'lariot-ts biontttlccttlcs in the cell.

o To study structural characterization of biomolecules

Course outcomc

o Understand tlrc structure and classification olcarbohydrates, alnitro acids. Iipids

proteins and nucleic acids.

o IJn<-lcrstarrcl glr co[)iolosr. protcin liilding. lirrccs aflcctirlg prolcin lirlcling.

. [Jnderstand tltc dcterrnination of-au.tit.to acid cttrttposrtiort. seclttcncing o1-l)NA.

Course Contents:

Carbohydratcs: Structure and classillcation o1'carbohydrates. tlrtlt-losaccharidcs-

disaccharides and poll'saccltaridcs.

Chcmistry of ntonosaccharides: Pentoscs. he xttscs. clcorr sttgars. atltit.ttr. \tlgars.

lnuratric icid. neuraurinic acid. l-inkages it.t sttcrose. Iactose and tllaltose. trehalosc and

glycosides.

Chemistry of polysaccharides: I Iornopolysaccharides and heteropoll'saccharides.

starch. 
""llrlor".'gi1,.oge,'1. 

Iyaluronic acid. chondroitin strlphate. chitin. xvlans.

bacterial ce I I wal I po l1'sacc haricles. blood grott p polr"saccharides.

Structure cluciclation: clcgradatiorr. graded acicl hrclrolvsis" periodate oridatiot'l.

degradation of'oxopolysaccharidcs. tnelhr lation. acctl ltitiorl. (i('-N1S.

Glycobiol6gy: Glycoproteins: (il1'cosidic bond. N- and O-glycosl'lation- lectins.

carbohydratei in tissue engineering. Proteoglycans: agrcccan. syndccan. and clecorirl.

Pectin and pectic polysaccharides.

Aminoacids: Ngmenclature. classification and hufl-ering propertics. zwitteriottic

structure. reactictn o1-ar.nino acids. r-rrrusr-ral atttit.tt, acids. non priltcitl atlintt acid:;.

l,opfirlc hond: l.cntrlrr:; lt tho pepnde hnntl tr:rttrrall-r, ttr-utttrirry 1r,-'1'1i,.1.'. y.lttt;thi.,tii

",,f 'r1,1,,. 
1,,,.;rrrrl t rrrlr,,1,l,,,,,,- t l',tt', rit:rl .lJlltllC::tl1 ot'pcptidc:;; :,ttllttit'rr L'l,i,r'o ","11'tt'ir

h'lsl ifi"lJ': :.uliJ plr.rs" .1)'tttlt.sir- nnil ;rrptidc lilntinn

t0



Determination of amino acid compositions: Acid arrd base catalyzcd hy'drol,vsis.

separation. cluantitication. deterrrination o1-N and C tcrnrinal residues. dctcrrnination of
site ol'gl-v-cosylation and type o1'linkage (o-glycosyl and n-gllcosyl).

Elucidation of structure of proteins - Isolation o1'proteins: overvierv of purification
and criteria of purity.

Determination of primarl'structure: Secluencing stratcgies: N-tenninal and C-

lcrminal. secluencing nrelhods. ALrtorlatcd sequanators. L)etcrrniantion of- s-s-bond

positron. Secondarl structure of protein: cr. B sheet. B bend. B tr"rrn and super secondary

strLlctures. Secondarl structure prediction rnethods: Rarnachandran plot. Chou and

Fasman algorithm. I'ertiarl' and quatcrnar) structures.

F:rctors responsible frrr protein folding: Anflnsen's experinrent. Weak fbrces of
intcraclion: lrydrogen bonding. Vander Waal's forces. I-ondon I'orce. ionic interactions.

lrrdrophobic interactior-rs. S-S bridgcs. alloll'sine. peplrde bond. protcin rnodillcation -
!,lrcosici ic. phosphatc" acet-r lalion. rncthvlalion- hrclror-r lalion ancl prenl lalicln.

[)enatLrratiorr and rcnaturation ol protcins. rlollcn slobLrle. J[) StrLrcture of'mloglobin
hcnroglobin. irnrnLrnoglobrrlrn. collagen. chrnrotrlpsin and keratin. C'ltapcrons and

Ler,inthal paradox.

Lipids: Cllassiflcation of lipids: oils. fats. and u,axes. Occurrence and properties of fatty'

acids. esters ol- fattv acids. cholesterol. phospholipids. glycolipids. sphingolipids,

ccrebrosides and gangliosides.

Nucleic.{cirls: Isolation o1'I)NA ancl IINA ll-orr biological sourccs. I'h1'siochemical

prcperties ol' nuclcic acicis" nrclting o1' DNA. lrn: t:lctors aficcting Irn. Cot curve.

classillcatiorr ol'l)NA based on col cLrrve. Cherrical rcactior.rs cll l)NA and RNA.

Sequencing of I)NA: Maxarn Gilbert rnethod. dideoxl, rncthod. Chargaff's rLrle.

secondarr structure of- DNA. Watson and Cricli mode l: B and Z DNA. clther models ol
DNA structure. Secondarv strllctLlre of tRNA and clover leaf rnodel. Other secondary

strLrctural leatulcs in I)NA" sterr loop strllcture. palindrornic seclLlences. crucitbrms.

[)N,A prtrtein intcmetit,n: zirrc linScr. lcucinc zipper. lrclir-turn-helir. other rnotiti.
l)Nr\ lrcnding and kinl.s.

(IOURSII-VI : IIASICS OF MICITOBIOLO(;Y

"1"]l:* 

i,' ::iffi lfiIlffil:i;:-; Il[i:il:]' 
ci rc

t':tt",l,:j:il:cl 
rhrl rnairrr {ts1:.r,r'pics arrrl 11t:vetr-rprnenr in r.r.ricrohiotos,y.

I nderslancl the isolation. clraractcrization and conlrol thc growth ol
nr ic rrlorgart isn.l s.

. 
}ll!r.'ilnd 

the rnccharrisrl olhost pathogen interactior.rs and pathogen-induccd

ll



Course Contents:

Historical Aspects - [)iscover1,, of'rnicroorganistns. 
'fheory of sllonl.lrnc-()r'l\ gcnL'ration

F:ra of Louis pasteur. \,licro"bcs and t'crnrcntatiorr. Microbes and diseascs. Koch's

Postulates. Recent developtrents in Microbiologl. Bratlchcs of'Microbrologl

General characteristics. lnorplrologl . nor.ncnclatltrc and classification ol bacteria.

ycast. nlolds. fungi. actinotltlcctes. rickcttesiae and protoroa'

Techniques: Isolation and culture ol microttrganistns - aerobic ancl anaerobic culture

methods. culturc rredia. lsolation ol'pure colonl. characterizatiorl. Stainirrg - (iratr

stain, acid fast. enclospore. flagella. Microscopy': sirrrple" coll'tpoitnd. phase ctltltrast'

fluorcscent and elcctrott tni,.-roscopl .

Microbial Nutrition - I-'actors inflLrencing growth. growth curve ol- bacteria'

Measurement of growth. continuous culture. synchronous culture chemostat'

Auxotrophs. autotrophs. heterotrophs. methods o1' cttltivations and preservation of

m icroorgan istn s.

Microbial Physiology: Grorvth. yield and characteristics. strategics of ccll division.

stress resPonse.

Strain improvement metho{s: recornbination Lrsing ttrLttrtge lr\. protoplast l'ltsiot'l. r-DNA

technology. selection of itrproved strains: lrnrichtncnt tcchniquc.

Mcthotls of Conlrol of Microorganisms: Bactcriostatic and bacte riociclal agclrts.

Mechanisrns of disinlcction ancl slcrilization. I'h1'sical ancl chenrical trcthtlds.

Virolos,-, - Discoverl ol'l,iruses. assar o1'viruscs. C'lassiflcati<lrr ol'virLlscs based tln

!ffi,rot"riul. stiucture ol t-rpicil virutses - l]actcriophage I''t. IMV- IllV'

Bacteriophages as anlibiotics.

Host parasite interaction: Recognition and entr)' processcs o1'diflf'crent pathogens like

bacteria, viruses into animal anJ plant host cells. alteration ol- lrost cell behavior by'

p;th";;;r. virus-induccd ccll transiormation. pathogen-induced diseases in anirnals and

plantsl cell-cell lttsion in both norrnal and abnortnal ce lls'

COURSE-VII : ANIMAL PHYSI0I-OGY

Objectives arc:
e To study' different :r\ stclns operating in a livini' organistns"

- T,, -1,.,J-, tlt; tttoJcrlr trcnrl:l in rr:prudur';ti'-rll xllrl if1'enrrnrtir"r- rrlr'ir'rrrrPq

(lourse oulcome

r l-l nilef'.1;rtrtl lllu \ll'lt)tl\'.-\ 
"lr-'ttt', 

lttttl [lt'.rr Plrrllr)lt)f lurll lLlllctl{}l'l '

o [Jnde rstand blood and its contposition. ltct'\ r]tl\. t'crpirlttrrt-r. c\crct()r)'- cl igestir c'

n'tuscle and reproductive physiology.

o Undcrstand the trrodern trends re production inclLrding invitro lcrtilization-

artificial insemination and test tLrbe bab1"

Course Contcnts:
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Introduction: Meaning and scope of animal physiology. Definition of cell types, tissue,

organs and systems.

Circulatory system: Blood, composition, cells, plasma proteins and lipoproteins.

Erythrocytes; shape and lunction. WBC; types, differential count and functions.

Platelets and its function. Buffer systems, hemostasis, blood clotting, digestion of clot,

anticoagulants, blood volume, blood pressure and their regulations. Plasma lipoproteins

and their functions, HDL, LDL, VLDL, chylomicrons.

Nervous system: Structure of a neuron, nerve transmission, CSF; composition and

function.

Respiratory System: Lungs, structure and functions, gas exchange, oxygen binding by
hemoglobin, factors affecting oxygenation and acid-base balance.

Excretory System: Ultra structure of the nephron, glomerular filtration, formation of
urine, acid - base balance.

Hepatobiliary System: Anatomy of the liver, blood supply, cells; hepatocltes,

endothelial cells and Kupffer cells, secretory and excretory function and formation of
bile.

Muscle physiology: Skeletal muscle and smooth muscle, muscle proteins; actin,
myosin. tropomyosine. tropon ins.

Digestive System: GI tract, digestion and absorption of carbohydrates, proteins and

lipids. Mechanism of HCI production in the stomach. Gastrointestinal hormones and

role of pancreas in digestion. Basal metabolic rate (BMR), factors affecting BMR,
specific dynamic action of foods.

Nutrition: Concepts of macro and micro nutrients, essential nutrients and their
classification. Vitamins and minerals.

Thermoregulation : Effect of Temperature on biological system. Temperature relations
of Poikilotherms and homeotherms, acclimation and acclimatization to cold and heat.

Neuronal basis of thermoregulation.

Physiology of reproduction: Hormonal control of testicular and ovarian functions.

estrous and menstrual cycle, implantation, gestation and partiurition. Modern trends in

reproduction - Invitro fertilization, cloning, sperm bank, artificial insemination, test

tube baby.

Adaptation : Adaptation to extrerne environment - Desert, high altitude and salt
tolerance.
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SECOND SEMESTER

HARD CORE

COURSES-I: BASICS OF ENZYMOLOCY

Objectives are:

o To stud1, gencral aspects of enzvtres and its classificatiort'

o -[o 
stLrd_v the rlolecular rlechanisms of cnzvtnc reactiotls trsins inhibitors and

activators.

Course outcome

o Understand enzymes. the ir activitl,' measurements and kirretic rcactiol'ls.

r Understand enzyme reactions using inhibitors and activators.

r Unde rstand the nature of catalysis. mcchanism of acticttt and type o{-inhibition.

o IJnderstarrcl the regulaticln o1'enzl'l.nes irr tllctaholic reactions.

Course Contents:

Gencral aspccts: Naturc of cnzyules. localizatiorr. isolation, ptrril'icatiorr and

characterizaiic,rt of ettzylllcs. Critcria of pLrrity' of enzlrnes. fold puritl" Nottrellclaturc

and ItJB classiflcation ol-cnzl'mes. Ilnzl'tre spccilicill'. spccilic actiVit)' assa)

methods: coupled cnr) nrc ,,rr"1 ," e orttirtt-toits. end pttiltt altd liirlctic assa\. Irttits il1'

enzynrc activitl.. lll and Katal

E,nzyme kinetics: Michaelis-Nlctltcn eclLlatiorr iirr uni sttbslratc t'cactiotls" initial vcltlcitl

uppiou.lr, steacly statc approaclr. Vmax. Knl and thelr signiticancc. [.incar

tiansformation oi Michaelis-Menten equation; Lineweaver-llurh plot. Lradie-ilo1'stce.

Wolf and Cornish-Uorvden. Scatchard plot.

I{ate of a reaction" order ancl nrolecularitl'. I order reaction kirretics. Rectangular

hyperbola, Michaelis-Mcnren equation as rectangular hyperbola. linear trarrsfbrrration.

calculatiort ol'slopc. itttcrecllt.

Inhibition: Ileversible ancl rrreversiblc inlribitiorrl ctltnpetitivc. ll()ll ctrtltltc-titive.

uncompetitive product inhibition and suicide inhibition'

Deterrnination ol'Ki and I(d.

lJisr,rbstrate reaction: Cleland's notation rvith cxamples of ordered. ping-pong. and

random rcactions. Gencral ratc equation.

Coopcrativity,: Bindlng ol' ligands t() nracronrolccules: ScatclTard plot- positivc and

negctive cociperativitr-iClt1g"n binding to lrctnogltrbirt. Ilill cquatiorr. lrottrt,trtr;ric atld

lrc't-crutt t,pit cttci:tor'. ,,,,1,r,i Iil(,i,',,..,r1,.itll"'llsc as all ttll'-':'t'-ti. I'ri''i'rlt'

lv{cchanisrns of cnz.,,me catlli,sis: .4.ctive sile strrrctrrrr'' rrr:lhods rll'dctertnining aclive

site structure. lsolation of [rS conrplcx. alfinity' labeling. chcmical modrllcatiotr studics-

sitc dirccted mutagenesis.

t4



Naturc o1' cnzr.nre catallsis: 
'l'ransition 

state thcr)r\. proxirnit-r and oricntation. orbital

steering. acid base catalysis. covalent catalvsis. metal ion catalysis. nucleophilic and

electroplrilic catalysis. inlramolecular catall'sis" cntropl efl'ects. Frtlect of temperature

and pH on enz\rne catal,l'sed reaction"

Mechanislns ol action o1'specific enzyrne: Chymotrypsin: zymogen activation, acid-
base catalr,sis. charge relal' net rvork. Lysozvme, alcohol dehydrogenase, ribonuclease,

carboxvpeptidasc A. RNA AS an cnzvrne. abz\rnes. coenzl,n.ric action of NAD , FAD.
I'PP. PLP. Iliotin. ('oA. lirlic acid arrd lipoic acid.

Isoenzvrlcs: I-l)ll. nrLrltilirnctional cnzr nres (l)NA poly'rne rase) and lnulti enz-vrne

complcr (Pl)C').

Metabolic rcgulation ol enzyme activitr': Feedback rcgulation. flne control of cnz,vnle

activitr,. Fast reactions - Stopped florv. ternperature jurnp rnethod rvith exatnples of
enzvmes.

COtjltSE-ll : INTRODLICTION'I'O MOLE(--tit,AIt

BI0l,OG \' Objcctivcs :rre:

o I'o stud-r thc basics ol'rnolecular biologr..

o 'l'o stud,r'the rlolecular rncchanisrn involved in the storage and transf-ero1'

rtcnetic lnlorrrrirtiorr lionr onc ue neratiolr to lrc\t gencrati-on.

Cou rse oulcomc

r [,nderstarrd thc historical ciiscovcrv nradc and thc nrcthodolog-r crnplolcd to

cstablish that I)\i\ is the gcrretic riratcrial

r [-lnclcrsland the nrolecrriar pr()cess ol'transcription. translaliorr processrvhile
transf'erring gcr-rctic intormation fiorn DNA to protcin via I{NA rnolecules.

. [Jnderstand the ir]rportance of posttranslatiorral rnodillcations in the regulation of
cellLrlar e!'en1s.

Coursc Contents:

Introduction: Ilistorical perspectivc. corrpositiorr of'llNA and I)NA. Ilases. ('hargall's

rLrle Iypes of IINA. Isolation and prrrilication r:l'llNA and I)NA. structurc ol'RNA and

DNA. central dogrna ol'nrolccular biologl.

DNA-nntip:rrcllel nature: Ncarcsl ncighbour basc liequencv analysis. Replication of'

DNA. senri conscrr.,atir,c natrrrc: Messclsolr arrd Stahl crperirncnt. Ileplication of double

'rlrtnrlrrcl t)N \ dircrtirrn (rl'rcnliruti,-rn, ili:c,i-rntinrrrrrr:. replicaliirn. Okazaki fiegi:mr:nts

I)NA polrrncrasc I II and IIl. I)NA ligase. t)NA topoisorrerases. l''idelitv of replication.

replrcation ilr r,irLrscs. rurlling circlc rrodel" single strandcd I)NA r,'irus. Applications of
rttiltrchrlnilri;rl I)l.l ,'\, Ir',',nrh,',n nr')drrl lr;mslcsion \\nlhcsis tl)l.r .:\ p'il l\,'antl \').

Transcription: Cloliner"itl ol'genes and proteins. Ii.NA pol-v"rnerase I. Il and lll. RNA

biosr'ntehsi-s in prokar_rotes and culiarr'otcs: initiation. elonqation and termination. RNA

depertderrl RNA slnthesis. I{NA rcplicase ol QB r,'irLrs. Processing ot'eukarvotic RNA.

transcripts

l5



Translation: Genetic code. triplet codon. universaliry f'eattrrcs o1'thc .genctic cocle'

assignment of codons. studies of Khorana. Nirenberg. triplct binding techniques'

J.gJn.tu.y. wobble hypothcsis. evoltttiotl olgcnetic code and cod()n trsitgc' variation in

the codon usage.

3D structure of prokary,otic and eukaryotic ribosolnes. ribosotnal protcin

synthesis: initiation elongation and tennination. Rolc of mRNA and tRNA' Aminoacvl

tRt\A synthesis and its role in translation accurac)"

post translation rnoclificatior-r of proteins. signal cleavage. disLrlphide bond

formation. O and N-glycosy'lation. folding of nascent protcin. rolc ol chaperones'

attachment of glycosyl anchor. and other nlodificatiorrs'

L,nzymes in DNA and l{t.r-A iicgradation: Nucleases. ribonucleases. classilicaticln and

role.

(]OURSE - 3: IINZYM[, ASSAYS AND I{ES]'RIC'tION DI(;IIS'[ION.

SEMINAR Objectives are:

. T'o develop skills in tlre practical components and 1o learn good lahoratort

practices

o To perforrl enzyme catalyzed reactions'

. To pcrlbrnr rcstrictit'rtl digcstion of plasmid DNA'

r '[o prepare l:. t'olicolllpctent cells and their translbrl.llation.

Course outcome

o [Jnderstand the kinetics o['enz1 tlre catalyzed reactiorls'

o [Jnderstand restrictions enzymo digestion of plasntid DNA and i1s importance

molecular biologY.

o [-lnderstand tlrc pre paration of'cor.npr-^tetrt cells ancl thcir applications irr

trolccttlar biologr.

. Deve lop thc art ()t'prcscntatitrn {Lrring scntitrar rr hiclr u ill hclp irl clcr'clopitlg

ski I ls lor tcaclrirtg prolL'rston.

Course Contents:

Enzymes: Salivarl Am1'lase. and Estcrasc fiorn Pca extract'

Specific activitl,. ptl and tentpcrattlrc optitrttnr" cncr[-Il o1'activati<ln- Knl and

Vmax. Phot6-oxidation ol- rnethl lene blue. Photc's1'nthi:lit: rcdtrt:liorr ol2'(r

d ich loropheno lindophenols.

preparation of'tr.colr Competent cells ustng ntagneslurn chlorldu rrrutlrod.

Transformation of plasmid DNA in F..coli and ycast'

[{cstriction <ligestiorr ot'plasrrid t)NA. [:lcctrophorcsis ol't)NA arrd t{NA'

Transformation. identificaticln by antibiotic resistance and chromogenlc suostrate'
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Seminar: Each student will give a l5 min seminar with power point presentation on a

topic from the subjects assigned.

SOFT CORES

COURSES -4: DISSERTATION

Objectives are:

o To study and consolidate a research problem by collecting the available research

data.

Course outcome the student will:

o Be trained to review literature of a research problem.

o Understand the research problern so that one can plan for future course ofthe
research work"

Course Contents:

Students will be assignedithey will select a recent topic on which they will write a

review and subnrit in the form of a booklet for evaluation.

COURSE-V: CARBOHYDRA.I.E AND I,IPID METABOI,ISM. AND
BIOENER(;ETICS

Objectives are:

o To study diff.erent aspects of catabolism, anabolism and amphibolic pathwaysof
carbohydrate and lipid metabolism.

o To study the laws of thernrodynamics and synthesis of high energycompounds
in the cell and energy utilization.

Course outcome

o Understand the common rnetabolic pathways of carbohydrates and lipids.

o Understand the hormonal regulations of catabolism and anabolism.

o Understand the mechanism of electron transport chain and its importance in
ATP production.

Course Contents:

Introduction - Catabolism" anabolism. catabolic. anabolic and amphibt-rlic pathways.

Carbohydrates: Cellular ingestion of glucose, glycolysis, energetics regulation.

Pathways of utilization of pyruvate-lactate, ethanol, gluconeogenesis, regulation, Cori

glyoxylate cycle.
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IIMP shLrnt pathuar. irrtcrconr,ersion of hcroses. Utilization ol-non glttcose sLlgars.

Biosy'nthcsis of sttcrtlsc. starch attd gll cogen.

Lipids: Degraclation ol-triac-rlgllccrols. phospholipids attcl sphirlgolrpids artd

regulations: tjatty acid degradation: B-oxidation Knot'rp's expcritnent. saturated and

unsaturated fatty acids.

Regulation, a antl ro oxidation. Energetics and biosynthesis of fatty'acids: latty acid

synthetase cornplex. chain elongation and desaturaticln. Pathrvay's in plants and animals.

conversiolt of linoleate to arachiodnantc.

Cholesterol s.vnthesis and degradation and regulations: lV{e'laholistrr o{'circtrlating

lipids: chylornicrons. III)1.. Ll)t. and VI-l)1.. [{evcrse cholcsterol transporl b1 III)l-.

Phospholipid biosynthcsis and regulations: Denovo pathway and inter conversion.

biosynthesis of phospholipids. sphingolipids. ether lipids and glycolipids. Biosynthesis

of prostaglandins. thrornboxancs leukotrienes.

lntegration of metabolic pathwavs: Integration of carbohydrate and lipid metabolisrn.

and their regLrlatiolr and tllanipttlation.

'I'hermo{l,namics: l. IIancl III laus ol'thcnnoclrrranrics. l:nthalltr. ctttrop\. lice cncrgr

and chemical eclui librlLrm.

High energy compounds: Energy cLrrrency. A1'P. ADP. creatine phosphate.

phosphoenol pyruvate as energy rich compound

Mitochonclrial elcctron transport: [:ntry ttl- reducing eqrrivalcnts lbr oxidation:

malate-aspafiate shLlttle. glycerol phosphate shLrttle.

Organization o1'respiratrtrr chain corlplcrcs. strulcturc ancl firnction ol'thc coll]ponelrts.

I-'c-S protcins. cl,tochrollcs. Q c-v-clc" protorr lransl'cr. I'1( ) ratio. rcslliratorl control.

oxidative phosphorylation, uncouphers and inhibitors. scqLleltce of electron carriers

based on red-ox potentials.

ATP synthesis. ATP synthase complex. binding change mechanism. proton tnotive

fbrce. Mitchell's hypothesis.

Substrate Ievel phosphorvlation. tirtile c1'oles and thcir application.

COURSB-VI : PIIO'I'UIN AND NUCLIIIC ACll)

METAIIOLISM Objectivcs are:

o J'o study the general pathways involved in proteirr dcgradation

o To study arnino acid rnetabttlisrn and its inborn errors.

. To study the metabolism o1'nuclcic acids ancl its itssociated disorders.

Course outcome

r I lnilcrrlarril lriosyrrtlrusis trrrcl dugt adatiotl r.,l protcitl:;. glrcopl'otcsin:;.

proteoglycans. heme and porphyrins.

o [Jnderstand biosynthesis of'non-ribosontal synthesis of peptides arrd

physiological active am ines.

o IJndcrstand gcncral ntcchanisrn of'amino acicl nretabolistn. inlcrltrcdiatc

rnetaholisnt and its rcsulations in nricroorqalrisnrs. plants ancl altittrals.
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o Understand the detailed synthesis and degradation of purines and pyramidines

pathways and their disorders.

Course Contents:

Proteins: General mechanisms of degradation in cells; ubiquitin-proteosome pathway,

lysosomal pathway.

Degradation and biosynthesis of glycoproteins and proteoglycans.

General mechanisms of amino acid metabolisrrr and regulations: Role of cot-actors; PLP

and THF in amino acid metabolism. Deamination, transamination, decarboxylation

desu lphuration process.

Degradation and biosynthesis of individual ammo acids. Aliphatic, aromatic, and

branched chain amino acids.

Differences in the pathways in microorganisms. plants and animals

Regulation ol-amino acid biosynthesis: transglutaminase cycle. urea cycle.

In born errors of amino acid degradationt PhenylKetonuria. alkaptonuria. rnaple syrup

urine.

Purines and pyrimidines: Pathways of degradation of nucleic acids, purines and

pyrimidines, uric acid formation. Salvage pathways, de novo bios5znthetic pathways and

regulations.

Gout and Lysch-Nyhan syndrome. Conversion of nucleotides to deoxynuclotides.

Mchan i sms of action of methotrexate. 5 -fl uorourid i ne. azathym id i ne.

Biosynthesis of cofactors: NAD+. FAD and coenzyme A. polyamine biosynthesis and

their rnetabolic role.

COURSE.VII: PLANT PHYSIOLOGY

Objectives are:

o '['o 
study rrajor biochernical reactions in plant systelx.

o 'fo 
study secondary nretabolites and their role in host parasite interaction.

Coursc outcomc

o Understand the lrarvesting solar cnergy tu uhurttical cllcrg)' byphotosynthesis,
solute trannporl and photo assimilate translocation process

r IJndersfancl nrfrogen metaholism and various plant hormones in dift'erentstages

of plant development.

o Understand various phytochernioals as secondary rnetabolites and their role in

plant del'ense system.

Course Contents:



Photosynthesis: Photos,"-nlhetic apparatus in plants. photosrstetns land II. light

harvesting antenna contplex.

Electron flow'and photoplrosphon,lation: cyclic and nonc.vclic. oxlgcn evolution.

Calvin cycle. C3. C4 and CAM c1'cle. Photore spiration. bactcrial photosl'rrthcsis.

Regulation of photosynthesis. RU Ill SCO.

Nitrogen metabolism: Importance ol nitrogcn in biological systelrs. nitrogen cy'clc.

Nitrogen l'ixzrtion; syrnbiotic and nonsr nrbitrtie . nitroge nusc c()ntplc\. encrgctics and

regulation. Formation ol' root nodules irr lcguntes. Assintilat ion of' n itrate and

arnrnonium ion.

Plant hormones: Biosl'nthesis, storage. breakdown and transport. Pltysiological effects

and mechanisrns olaction of auxines. gibberlines. cytokinins. ethylcne. abscisic acid.

Sensory photobiology: Structure, furrction and nrechanisrns of action of phytochromes.

crl,ptoclrromes and phototropins. stornatal lrovelrent. photoperiodism and biological

clocks. Seed dorrnancl'. inception ol- germination. (ierrnination and grorvth regulators.

j uvenil ity. vernal ization.

Solute transport and photo assimilate transloc:ttion: IJptake. transport and

translocation ol water. ions. solutes and rnacrorrolecules fiom soil through xy'letl and

phloem. l ranspiration. ntechanisrns of loading and Lrnloading ol- photoassintilatcs.

Phy,tochern icals: Extraction. fiaclionation and cltaracterizatiolt.

Secondary mctabolites - Ierpenes. phcrrols. f-lavtinoicis ancl nitrogcnous cot.ttpottnds

and their rolcs in plant phl siologl and as altcrnative nrcdicinc.

Stress physiology: Responses of plants to biotic (pathogen and insects) and abiotio

(r.l,ater. tetrperature and salt) strcsscs. mechanisrns o1- resistance to biotic strcss and

tolerance to abiotic stress.

Host parasite interaction: Recognition and cntry processes ol difflerent pathogens like

bacteria, viruses, alteration ol- host ccll behavior b1, pathogens. virus-induccd cell

transformatiorr. patlrogcn-induced discases in plants. cell-ccll firsion in both normal and

abnormal ce lls arrd def'ense s)stctl1 irr plants.

OPEN ELECTIVE

COURSE- I : GENE'l'lC- IiN(;INEEIIING

o 'lo 
str"rdl, thc basics cellLrlar structLlrc of prokarl'otes and cukarvotes.

o 'l'o 
study the basic aspects ol'central dogtra o1'tnttlccttlar biolosr.

e To study the outcorne of hurnan genolne pro.iect.

r To study genetically modified foods and their usage.

Course outcome

o Understand general aspects ol'ccntral dogma of tnolecular biolog1,.

o Understand thc hurnatr genorne prtr.icct altd genetic disorders.

&/
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[Jnderstand the significance of genetically modified food.

Understand the importance of pharmaceutical l5r important biomolecules.

Course Contents:

Cellstructure ancl sLrbcellular organells and their Iunction. Origin o1'lnitochondria and

chioroplast. Prokarlotes ancl eukan otcs.

I)NA and IINA as (ierretic rnaterials. (lerrtral [)ognra o1'Molecular []iologl'.

Work o1'Watson and Crick. Rosalind Franl<lin" Chargatl. Ilershey and Chase. Stahl and

Messelson. Kornberg. Khorana. Barbara Metchinkof .

Genc-poll,pcptidc conccpt. C'istron. nlono. pol3,. Gcncs and gene families.

Codin-e and Non coclirrg DNA".junrpine gcnes.

Ilurnan senonrc pro.jcct and its rcalitr. (ienc Iibraries of irrprtrtant

tlrganisnrs. ( hrorlosor.nal basis ol'(ienctic disordcrs. Sickcl ccllanettriit.

'l'lralasernea. 
Cancer at genetic level - accluired and inherited.

Cieneticalll nrodified fbods. Goldcn rice. BT Cotton and Brinjal.

Development o1'resistant varietl'crops. Sccd less fiuits. Il"vbrid variety'liLrits and

vegetables.

PharnraccLrtical r\ppliculiolrs: [)rocluction ol'Insulin. Antiboclics" r ltce it.tcs.

a
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THIRD SEMESTEIT

HARD CORE

COURSE-I : ADVANCED MOLECULAR

BIOLOGY Objectives are:

o To study basics of genome organization in prokaryotic and eukaryotic system.

o 'Io study the rcgulation of'prokaryotic gerre expression.

o To study the regulation of eukaryotic gene expression at different levels.

Course outcome :

o Understand the genome organizalion and complexity in both prokaryotesand

eukaryotes.

o Understand prokarvotic gene expression at molecular level'

o Understand eukaryotic gene expression regulation at the level of DNA structure.

transcription, tran! lati oi a nd posttranslational mod ifi cations.

Course Contents:

Gene structure: Structural organization of'prokary'otic and Etrkarvotic gene.

Complexity ol gene.

Regulation of gene expression in proka-ryotes: operon rnodel; lac operon.

anJregulation.-Galactole operon; role of two promoters. Arabinose operon;

control. Tryptophan operon; T attenuation control.

Eukaryotic gene regulation: Regulation of gene expression at the level of DNA

structuie; sup"er coilin-g, DNA mettiylation. Role of nucleosome structure in enkaryotic

gene expression; glucocorticoid gene, DNA kinking, bending and gene-regulation'

bh.ornutin structure. chromatin remodeling, Swi/Snf. remodeling assay, ChlP.

Regulation at the level of transcription: Transcription factors,TF Il, NFkB, regulation of

NFkB and its activation. Formation of initiation complex. Role of enhancer.

Regulation at the level of Rl\lA processing: RNA export and RNA stability, factors

affecting RNA stability and RNA degradation.

Regulation at the level of translation: Secondary structure in the 5' and 3' untranslated

,"glor; rcgulation of ferretin and transferring, mRNA. Role of upstream AIIC codons'

((-itN 4 ge'ne regr"rlation), transplanting ancl translaliottal ittttotts, proteirt splicing intcirts'

Role of aminoauyl t-Rl{A s.yrrtlrytase in tlre rcgulation of occuroc)'of translatio!, Proof

I+afl16g mcchlnisnr. Rilrprtirrrul uptirrrir.rtiott of tralrslatiorr. Rcgulntion nt tho lnvnl of

ribosome assembly.

DNA binding protein motifs: Zinc finger, leucine zipper, helix-turn-helix and other

motifs.

Regulation at the level of post translation:rl modification: proteins stability'. N-cncl

rutd, pESt and other sequcnCes, r-rnbiqLritin lncdiatcd degradation.

structure
positive
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COURSE-TI : CELL STRUC.TURE ANT)

f'LjNC'IION Objectives are:

o l'o studl'thc basic cornponents o1-a cell. cellc,l'cle and itsregulatiott.

o Tcr studt endocrine systerrs and their regulations.

r 'l'o 
studl the rrcchanisrn ol'actions of difltrent classes ofhormones.

Course outcome :

r []nde rslancl thc clctailccl strulctllrc and lirnction of a ccll and therr regulation by

c,r clins and L'[)Ks.

r [.inderstand the various endocrinc organs in relation to tlrc rcgulation of varic'rus

nretabol ic proccsscs.

r LJnderstand the varioLrs signaling cascades in regulation o1'cellLrlar rnetabolism.

o Understand thc h_vpo and hr,.peractivities of all tlre cndocrine organs andtheir
nran if.bstation in various disorders.

Course Contcnts:

Cell: Structure of a cell, mitosis, meiosis, cell cycle and its regulation, different phases

of cell cycle. Apoptosis, cyclins and CDKs. Cell-cell and cell-ECM interaction and

ECM structure.

Endocrine System: Endocrine organs in man. l,ocation and inter relationship of
endocrine glands in man; classification and chemistry of hormones, hormones of
hypothalamus, pituitary, thyroid, parathyroid, pancreas, liver, adrenals, gonads and

intestine.

Functions and abnormalities: Hypo and hyper production of hormones secreted by;
pituitary, thyroid, pancreas, adrenals and gonads.

Structure and control of hypothalamus function: Hormones produced; GRH,

somatostatin, TRH, CRH, GnRH.

Pituitary gland: Structure, hormones of anterior, posterior and median lobes. Pro-

opiomelanocortin.

Testes and ovaries: Structure, hormones produced by testes and ovaries, menstrual cycle.

RegLtlalir-rrt r-rl lrolrrrorre prr:rclurrtiorr arrLJ rnlease: ltypotltalarttrrs-pitrritary-target orgatr axis

and regulation by feedback mechanism. Conversion of cholesterol to steroid hormone.

Mcchanism of action of pcptidc hormoncs: General mechflnisms of cell signaling hy

lrydrophilic fhctors, transrrtcrrrbrBnc rcor:ptors, trnnsnlenrLrrune rer:eplors, (-i prr.rl.citt

coupled receptors, receptor tyrosine kinase, eicosanoid receptors.

Isolation and characterization of insulin receptor.

Mechanism of action of steroid hormones: Steroid receptors, isolation and

characterization of steroid roceptors. Receptor down regulation, desensitization and up

regulation.

23



Second messengers: lP-r. DACi. cAMP. protein kinases. Nitric oxidc signaling:

generati()ll and actirrtt.

Growth factors: Structure. nrcchanism of-action and receptors of hCF. PDGt'. NGF

and IGF.

Pineal gland. mclotonin and circadian rhythm.

Chemistry and action o1' prostaglandins. prostacycIins and thromoxanes.

Newly d iscovered horrnones.

Insect hormones: Structure and lirnction o1'rroulling hortl.tt'rlle. ccdl sonc..jLrr'cnile

hormones. Pherolnoncs. coltrtlttttication in insects.

Application ol insect horr.nones.

COURSE-III : PRACTICAI,-3: BXPERIMENTS IN TMMUNOLOGY ANI)

CLONING TECHNIQUES AND SEMINAR

Objectives are:

o Todevelop skills in the practical components and to learn good laboratory

practices

o To isolate imrnunoglobulins fiorn chicken cgg lrolk and perfbrtn imrrrunological

assa)'s.

o -l 
o lcarn pritncr design. P( ll ancl cloning slratcgics

o '1'o develop skills [or setninar prescntatiott.

Course outcome :

o LJnderstand the structure and clraractcristics of ilnrnttntlglobulirrs Ltsittg varitlLts

immunological techniqucs.

o Understand the strategies involved rn designing prinler. perlbrming PC'R and

cloning.

o Develop the art of prcsentation during seminar which will help indeveloping

skills for teaching Profession.

Course Contents:

Isolation of lg(i lrom cgg yolk and fiorr Serunr. tTLISA and Wcstcrn []lot anall"sis ol-

expressed proteins.

Primer Design, PCR, Reverse Transcribed PCR. Protein Electrophoresis'

RFI-P. ITAPI).

Ciloning Strategics: Stickl ancl blunt cnd lrgatttrn. lclentrlrcatitrl.t ol clotle .

A uxotropltes. ( otttplernental i()l'1.

Protein expression in E.coli / Yeast hosl s1'stetn.

Cloning of a gene from Yeast / Drosophila / Plant Genome.
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Seminar: Each student will give a l5 min seminar with power point presentation on a

topic from the subjects assigned.

SOFT CORE

COURSE-IV : MOLECULAR IMMUNOLOGY

"i"i: 
:I:i :; nr::::,',:H ;:::H:T::,;"'" 

nna'1e mmun'[v

' 
I:f,.i,1,,,',i1'JJ ffi J: HflffiJ i:f:H[r'n 

i'v' 
"' 

or e n v i ro n ment'

"i"*i;#;,.::,;: 
--.,*:-', :;:., :::".'"responses and pioduction of cytokines and co-stimulatory molecules.

r Understand the basics involved in cell rnediated and humoral mediated defense

mechanism.

r Understand the molecular/biochemical process involved in the developmentof
autoimmune diseases and tumor. transplantation and hypersensitivereactions.

Course Contents:

Introduction: Historical development and milestones in immunology. Definitions;

antigenicity. immunogenicity, innate and acquired immunity. Primary and secondary

lymphoid organs, self and non self discrimination. Antigens and antibodies; haptens and

determinants epitopes and paratopes. Antigenicity, carbohydrates. proteins, nucleic

acids. and cells as antigens. Valency' of antigen. epitope analy'sis.

Classes and subclasses of immunogloblins, structure of immunoglobulins, hyper

val i ab I e t'eg i ort i sotirp i c " a I I ot.v-p i c and i d i ot-v" p i c vari at i on.

Cellular Basis of Immunify: Primary and secondary immune response.

Reticuloendothelial system, B and T and accessory cells. Development of B and T cells.

Sub sets of B and T cells. T-helper cells,'f-killer cells. T-suppressor cells. B and T cell

receptors. antigen processing and presentation. B and'f interaction. Cytokines and co-

slirrrrrlxlor-y rrrolecrrlcs. l-yrrrplrokittcs. irrtcrlc'ukins. strLlcture and lunctitln ol II--lB. IL-2.

I l'll o. bupprcssion ttf irnrlunc rcspon:ic. imnrunoglobrr litt gcnu5. gcrrcrutiurr uf

irnmunoglobulin diversit.v-. gene rearrangement and other meclranisms. clonal selection

theory of Burnet.

MHC: MHC gene and its polymorphism, role of MHC in immune response and

transplantation.
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Non-specific defenses in man: Barriers to inf"ection: skin" tructllts tnembrane.

inflarniriation, complement hyper sensitivitl'reactions ('Iype I. ll. III arrd IV).

Transplantation: Autograft. isografi. allograft and xenografi. Gralt re.iection. grafi vs.

host reaction. Immunosuppressive drugs'

Tumour immunology: ['urnour associatccl antigens. f-actors favoring tlllllollr gror'rth,

immune surveillance. l'umour necrosis factor cr and B. Antitunrour drugs.

Disorders of immunity: Irnrnurrological tolerance. allto irnnrune distlrdcrs. All)S.

SC I D. Sy'stemic Lupus [irythornatosus'

Vaccines: Adjuva6ts. vaccines ancl their preparations. Polyclonal and lnonoclonal

antibodies: hybridoma techniqr're.

In vitro antigen-antibodv reaction: Precipitation. agglLrtination. c-otnpletrent f ixation.

irnmuno diflirsion. intrrunttelcctropltorcsis. irntrltnoflut)rcscence. ttlA- trt.lSA.

COURSE-V:OMICSANDIIIOINI"ORNIA'I'ICS-3ClLEDll'S

Objectives are:

o 'lo 
study the basics of genonlics. proteomics thror"rgh biointbrrnatrcs'

o I'o study' varirtlts data bases and servers involved.

o To stuc11' tnolecular tnodcling and drLrg desrgning.

Course outcome :

o Understand the biological databases and relatcd softrvzrrc employed toanalyze

DNA and protein scclLlences.

o Understand the gcneration and prcdiction ol cliff'eretrt tntllcclrlarstructurtrl

modeling ll'orn thc availahlc clata.

. LJnderstand rrolecular ph1'logenetic based on the cxisting scclt-tct.tcc clata.

o Understand proteomics and seqLlence analysis t-tsing variotts sofir'vare.

o Understand designing a drLrg and its interaction rvith the ligands.

Course Contents:

lntrotlrrglilrr to (lelonrics: DNA isolation. seqttencin,':, h1'dideoxl'mcthod and next

BelcratiL)u ss(llen(:tr .rnalvsis. Illbridization mcthods, rnicroarraY anall'sis. and rerierse

transcribed and real tirre PCR

Biological tlata5ases: lntr otluction. classilication of biological databuscs. tctricval o['

biolog-ical clatabase systems. Molecr-rlar Modeling Database at NCUI. Molecular

visualization soliu.are (RASMOL). Phrlogcnetics Clustal. Prcdictiorr of-genes ((lene

flnder. ORI' t-indcr).

Sequencc comparison antl database search: Introduction. pair wise alignrncnt- global

atignment, locai alignrnent. multiple secluence alignrrrent.
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Scoring a multiple alignment, multiple sequence alignment, methods-dynamic
programming approach. progressive alignment, iterative refinement methods. Pattern

matching in DNA and protein sequences, PAM matrices, BLAST, FAST and FASTA.
Nucleotide sequence analysis, tools and methods, single nucleotide polymorphism.

Molecular phylogenetics: lntroduction, application of phylogenetic trees, basic
terminology, taxa, taxanomy, root, leaf, node, tree, branch, clade, dendogram,
cladogram, rooted tree, unrooted tree, scaled tree. Phylip, Clustal.

Introduction to proteomics: Analytical methods of protein and peptide separations,
protein digestion techniques, Mass spectrometers for protein and peptide analysis.

Protein identification by peptide mass fingerprints, peptide sequence analysis by tandem

mass spectrometry.

Protein sequence analysis using softwares; Emboss, data mining proteomes, motif

mapping using prosite, prodom, protein expression profiling, protein-protein
interactions, protein complexes. Mapping protein modifications. Protein secondary
structure analysis, Molecular visualization, protein 3D structure using Rasmol, pdb file
format.

Protein and secondary structure prediction: Secondary structure prediction methods,
softwares for secondary structure prediction, protein families and classification,
prediction of transmembrane regions. CATH and SCOP.

Protein modeling: Introduction. methods of protein modeling, homology or
comparative rnodeling, rnodel refinement. evaluation of the model.

Molecular modeling: Concepts of Molecular Modeling, moleoular structure and

internal energy, energy minimization of small molecules, Ab initio, and semi-empirical
methods, Construction of initial model. refining the model, manipulating the model,
three-dimensional structure prediction, comparative modeling, homology modeling,
threading, energy based prediction of protein structures, modeling software.

Introduction to drug designing: In silico analysis, physico-chemical property
prediction, aqueous solubility, Lipinski's rule of five.

Docking methods: Three dimensional descriptions of binding site environment and

energy calculation, automatic docking method. Three dimensional database search

approaches, design of ligands. drug-receptor interactions, automated structure
construction methods. AUTODOCK.

COU RSE-VI : M ICROBIAL TECH NOLOG Y AND BIOPROCESSINC TECHNOLOGY

Objectives are:

o To study industrial importance of microorganisms and theirmetabolites.

o To study thc proccss of fermentation in the production of biomolecules.

. I o study the process ol'production of'plralnraceuticals by genetically errgineered
microbial cells.

Course outcome :

o Understand the importance of microorganisms and their metabolites in medicine.

. Understand the important applications of f-ermentation and geneticallyengineered
rnicrobial cells in the production neutraceuticals and pharmaceuticals.
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Course Contents:

Industrially Important Microorganisms: . 
De-velop.ment, Growth cycle, effect of

nutrients, energetic of growth, growth rate and cell cycle'

Metabolites: Primary and secondary metabolites.

Fermentors and Bioreactors: Fermentor; stirred fermentor, microcarrier, Batch

culture. Bioreactors; control systems, operation, optimization, control and monitoring of

variables Such as temperature, agitation, pressure, pH, online measurements and control,

use of biosensors in bioreactors'

Downstream processing of metabolites: Separation of cells, foam and flocculation.

bisintegration'of *i".ooiganisms, mechanicaf and enzymatic methods. Filtration; plate

filters, 6tury vacuum filtei, membrane filtration, ultra filtration and reverse osmosis.

Centrifugation, chromatographic techniques, absorption, spray drier' drum dryers,

freeze dryers.

Microbial products: Microbial production of vita-mins, enzymes, organic acids, amino

acids, polysiccharides, antibiotics, ethanol, biosurfactants.

Drug development and pharmaceutical process: Production of pharmaceuticals by

gene?icalty engineered .illr thor*ones, lnterferons), microbial transformation for

firoduction of iinponant pharmaceuticals (steroids and semi-synthetic antibiotics), new

leneration antibiotics, protein engineering, drug design, drug targeting Nanotechnology.

FOURTH SEMESTER

HARD CORE

COURSE-l : RECOMItINAN'[

TECHNOLOGY Objcctives arc:

r To str-rdy the basics of rccombinant DNA technologl-.

o To stucly thc applications ol'varior-ts plasmids/vcctors and PCR tcchnicltrc in

cloning.

o To studl,the importancc and applicallr)r'ls ()l transgt-nic anirnals and plants.

Course otttcome :

r Understalcl tlrc. pr.rtrciple and rnethodologv cmplol,ed in [)N,,\ rccotttbittattt

technologY.

o Undcrstand the various plastnids/r'ectors itt clt'ltittg'

r Urrtlcr:terrd lrs rrpul taltii i,I ri-qtrlr:tlttn (:n,'itllt::; trttd ligutiurr stt.r.-','tttc: rrr[],'-

proccss ol cloning.

o Understand the applications of transgenic anilrals. plants. gcne tlrcrapy andtheir

negative imPact.
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Course Contents:

Genetic Engineering: Extraction and purification of nucleic acids (DNA and RNA) from

biologicalsources. Definition, aims and objectives of recombinant DNA technology.

Restriction-modification systems, restriction enzymes; type I, II and III, specificity,

sticky ends and blunt ends, isoschizomers. Gene cloning; genomic cloning, shot gun

cloning, cDNA cloning.

Vectors: Plasmids, phage, cosmids and phagemid. Yeast cloning vectors, plant vectors,

bacterial artificial chromosome, SV40, shuttle vectors, construction of expression vectors.

Ligation: Blunt end and sticky end ligation, use of linkers and adopters, homo polymer

tailing, colony hybridization, plaque hybridization.

Transformation: Micro injection, electroporation, lipofection, calcium phosphate

method, protoplast fusion/somatic cell hybridization and biolistic methods.

Transgenic plants and animals, gene knock out.

Techniques: DNA sequencing, shot gun and orderly sequencing, chromosome walking,

PCR; analysis of products, nested PCR, applications of PCR in cloning, agriculture and

medicine. RT-PCR technique and applications. Real time PCR for quantification.

Identifying the right clones: Direct screening; insertional inactivation of marker gene,

visual screening, plaque phenotype. Indirect screening; immunological techniques,

hybrid arrest translation. hybrid select translation. Screening using probes; construction

of gene probes, hybridization and labeling.

Mapping in Prokaryotes and Viruses: Bacterial transformation and transduction,

conjugation; F+ plasmids, Hfr cells, time of entry mapping. Arrangement of genes in

phage chromosome, plaque formation and lytic cycle. Fine structure of rll locus of T4.

Lysogeny'and l" phage.

Applications: Gene therapy, applications in agriculture medicine, industry. GM foods,

terminator gene, negative impact of genetic engineering.

COURSE-II: PRACTICAL -4: EXPERIMENTS IN MOLECULAR
IMMUNOLOGICAL TECHNIQUES AND GENETICS AND SEMTNAR.

Objectives are:

r J'o study thc phcnotypc using Drosophila as a modclorganism.

o To study the chromosomal aberration using Giemsa staining.

Corrrse ontcome the sfudent will:

r I Irrrler*rirrr,l rlr,, r,*lr"t i,'(' irt JrlrettlI ypirl rlrser val iurt

r Understand the applications of chromosornalstaining.

Course Contents:
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Paper Presentation: Presentation of recent Research Article.published in the last two

years which is appropriate in the various disciplines of Biochemistry from a peer

reviewed Journal.

COURSE-III : PRACTICAL - 5: PROJECT WORK

Objectives are:

o fo address a small research prclbleln.

o To design. perform and interprct thc results.

Course outcome the student will:

o Understand dcsignirrg experiments based on tlre researclr problem.

o LJnderstand compiling and analy'zing of data.

o Be able to w ritc a cotlprclrensive prtr.iect l'cll()rt.

Course Contcnts:

project work will be on deflned research topic allotted to the students.'fhc students will

alsd have to present a research data paper published recently in pccr revierved.jottrnals

preferably in the arca of proj cct rvork.

SOFT CORE

COURSE-IV : MOLECULAR GENETICS - 3 CREDI.I.S

Objectives are:

o 'l-o study the baslcs o1'genetics and regLrlations of genetic traterials.

. 'l o stucll chrclr.nttsontal abcrralions. rcpair tlechanistrts and gcnetic clisorders.

Course outcome thc studcnt lvill:

o Understand the early genetic work lrom Mendelian laws Llp to reconttllolecttlar

study of genetic principles.

o [Jnderstand the various aberration processes and the repair Irechanistn.

. Under starrd the regulations of gcnc in botlr prokat'1'crtes alld eukarl otcs.

o IJndcr:tond thc genctic disordcrs;.

Course Contents:
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Basic Principlcs of Mcndelism: [.aws o['inheritancc. dominance. codorninance.

epistasis" (ct'rornb shape ln chicl<ens) plerotroprsrn. ('r,toplasrnic inlrcritances (lnale

sterilitl in plants. shell coiling).
;lh

Gene linkage antl chromosome: Linkage and recombination of genes in a

chromosome. X-linked irrheritance. Poly-gcnic inheritance. rnitochondrial inheritance. Y-
chrornosorr're inheritance. Map un it.

Chromosome number: Ploidl. Karyotyping" sex chromosome and dosage

corlpensation. lVlobi lc gcnetic elemerrts.

Organisation of genes in prokaryotic and eukaryotic Chromosome: Genornc size

and evol utionar) compplexc it1,, C -va I r-rc parador.

strllcturc o1'bactcrial chrornosorne. stnrcture of cuhary'otic chromosome. nucleosome

organization. arrangcnrcnt ol.chrornatin llbers in a chrornsonre. Polytene chromosomes.

L'entronrerc ancl tclorrerc structLlrc" Allocating gcncs to chrornosomes.

Molecular (lcnctics: Mutations: naturc ot'mutations. spontancous and rndLrced

nrLrtal.ion" cond itional. lcthal ( terr peratLrre sensiti ve) nrutation.

Biochenrical basis of rnutation Point mutation. basc substitution mulation. tnissense.

nonsense and silent nrutation. Mutation ratcs.

('hcrrical rnLltallens. raclialion indtrced rnrrtation, rc\L'rse nrltations and suppressor

rnutatiorrs - interslcnic and intragenic sr-rppressirrn. revcrsion as a rreans of detecting

nrutagens - r\rrres 1es1.

Repair Mecharrism: Ilcciprocal recornbinalion. site specil'ic recombination. Hcoli rec

s) stclr. I lollida-r' nrodel ot'recornbination"

Chromosomnl Basis ol'Human Diseases: [rxtra or nrissing chrornosome. abnormalitv
in chnrr.r'rosr)me strurcture. c'leletiorr. duplicltion, invcrsion. transiocation.

COt IR.SI']-V : Pl,A N'l' t]IO'l'llcH NOI-OC;Y

Objcctives arc:

r '['o 
stud-r the l]roccss ol'indtrction olsccondarr rnetabolites b1 plarrt ccllculture

and production olchcnricals.

o 'l'o 
studr thc ..1,qrobtrc'/crlraz-nrcdiated gcnc transl'cr tcchniclLre in plants.

r 'lo 
strrcl_t thc gcneralion ol'lransgenic plants and thcir applications inrrolecular

larrning"

. 'l 
o studr the preservation of seed-propagated species. pollen and vegetative

pr()pagalcd speciet.

( ourse oulcome the studcnt lvill:

o Iirrdcrstand thc nrechanisnr ol'inclrrction ol'sccorrdarl rnctabolites bl planttissue
c rr I trr re.

portance of transgenic plants and their negative/positive impact.

/) 3r

IVtl
-L--'--

o Understand the im

, [.jndcrstand thc process ol translbrnration of plant cells.



Course Contents:

Protonlast Technoloqy: Isolation, purification and culture of protoplasts, protoplast

irri""'rra tomatic hyEiidization. applications ol somatic hybridsi cl hrids.

Secondary metabolite production: Induction of secondary metabolites by plant cell

culture, technology of piant cell culture for production of chemicals, biotransformation

,ring plunt cell ctiiture. bioreactor systems and models for mass cultivation of plant cells'

Plant transformation techniques: Methods of gene transfer in plants, Agrobacterium

mediated transfer- mechanism of DNA transfer.

General features of Ti and Ri plasmids, role of vlr genes, design of expression vectors,

use of promoters and reporter genes, viral vectors, direct gene transfer methods-

"i..tiopo.ution, 
microinjection, 

-particle 
bombardment, selection of transformants,

screening and field trials.

Cell and Tissue Culture Technology: Role of hormones in growth and development of

pf"rtr, 
- 

tisiue-specific hormonesl- Callus Induction, Organogenesis, Somatic

fmbryogenesis, iell suspension culture and synthetic seeds'

Micropropagation: Propagation from pre-existing meristem. shoot apical meristem,

shoot and noie culture. miciopropagation stages and applications.

Haploid Technology: l\4ethods of haploid culture, Factors affecting anther and

microspore cu ltures, appl ications.

Transgenic plants: Herbicide resistance, resistance against biotic stress- bacterial,

viral, firngal and insect resistance, abiotic stress, improved-crop productivity, improved

nrtiiiionui quality, transgenic plants for floriculture. Qualitative trait loci and marker

studies.

Molecular farming: Transgenic plants as production. systems-production of alkaloids,

.teioiAs, colouring-agents, fr'avoring agents, biodegradable.plastics, industrial enzymes.

therapeutic proteits, 
-biopharmaceuticals, 

edible vaccines, plantibodies.

Germplasm preservation: Preservation of seed-propagated species, preservation of

*fl.r, preservation of vegetatively propagated species, pre-treatment of plant and

propugri., cryopreservatiori, cryopiotectant, warming rate and recovery, gene banks'

applications.

COLIRSE-VI : AN IMAL BIOTECHNOT,OGY

Ohjeclives are:

o Tn strr4y the methods of isolation of primary cell culture lrorrt tttouse, chick

embryos and human bioPsis..

o To studv the culture and applications of various types of animal cells including

epitheliil cells, tumor celll'and immune cells'

o To study the methods involving in invitro fertilization and embryo transfer in

humans and farm animals.

o To study the applications of transgenic animals'
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Course outcome the student u'ill:

r Understand the preparation and culture of anirnal cell culture.

o Understand the applications ol-epithelial cells. tumor cclls and immune cells in
studying the disease conditions and drug targets.

o [Jnderstand the importance oltransgenic animals and their legal and socio-

econornic irnpact.

Course Contents:

Culture of :rnimal cells: Advantages and Iirnitations oItissue culture. aseptic handling,

and facilities reclLrired rredia and cell lines.

Printarl cultulc: lsolalion ol-rnoLlse ancl chick ernbrros. hunran biopsics. tnethods fbr

prirnarr cLrlturc. norrrt-'ncluture ol'ccll lincs. sub cultr-rrc and propagittiorr" ilntrortalrzation of
cell lines. cell lirre designation" sclcction o1'cell linc and routine rnaintenlrrce.

*I* 
. il# 

:i::: :i': ::: : ::T:j:::::l:
fluorcscencc based ccll sorting.

('lraracterizution ol- cclls based in nrorpholog)" chromosotrc anal\sis. I)NA content.

RNA and protein, enz) nre activ it1 . antiuenic markers. cl,totoxicitv assa) s.

Ccil quantitatton. ccll culture contamination: rnonitoring and eradicaticln.

cr)'opre servatron.

Culturing of specialized cells: Epithclial. mesenchymal, neuro ectodermal,

hcrnatopoietic gonad arrcl turnor cells. Lvnrpoc\tc prcparation. cullure ol'amniocy'tes.

flsh cells. conlircul nricroscop_r. Stcnr cell cLr lture and its applicatit,ns.

Organic and embl-vo culture. (lhoicc o1'models. organ cultLlre. histot)'pic culture,

fllter-well inscrts. rreuronal aggregales whole ernbrl,'o culture eggs.chick and

rnarlrnalian crnbnos.

Cell and'fissue engineering: Growth f-aclors fbr in.silt.r tissue regeneration.

bir.rrrraLe r ials irr rissue urrgirrccr irrg. appruaulrcs lirr tissuc crrgirrccr irrg uf skirr. [ru,,s

gralt:;. nerve grali:;. Haenroglohln based blood sLrbstitutes;- bio artrficial or biohybrid

orgen :i. l - r rl itut r on s end po: :; r b r l i t r e :. ol t i....r tt,: .:n g i n,;,-'r i n g

lN wrno l'ertilization lnd limbrvo tr:rnsl'er: ln vitro lcrtrlrzatron rn Flurnans. BntbrYo

traustcr rn llunrans. Supcr i,vulatii;n arrd enrbr\o transt'cr in larnr animals (Lou,).

Clnning of Animals: Methods and uses. Introduction. nuclear transt'er for cloning.

cloning fiom ernbrl,onic cclls. adr"rlt and f-etal cclls. C'loning fiorn short-tenn cultured

cells. Cloning fiorn long-tcrm cultured cells. Cloning efficiency. cloning for production

o1'transscrric anirnals. gclte targcting fbr cloned transgenic animals. cloning for

C()ll\ef\ llt l()ll.

Transf'cction methotls anci transgenic animals: Gerre transt'er. transtbction of fbmilized

eggs or enrbr_r'os. r,rnfcrtilrzccl cggs. cLrltLrrecl nrarnrnalian cclls. targctcd gcnc transftr.

JJ

l

I

I



Transgenic animals and applications. T'he lc.gal and socio-ecolrtlrnic impact o1'

biotec"hnolog)' at national ztnd internatiottal levels'

Biosafety regulations: guidelines fbr rcsearch in transgcnic anilnals. ptrblic a\\arcness ot'

the processci of prodLrcing transgerlic orgattistrs'

COURSE-VII : MOLECULAn BASIS OF

EVOLt.TTION Objectives are:

o Io stLrdl, thc l.arlarck atld [)arrr itr ctlncepts of'natttral selectitln.

r fo studl,thc experirrental eliclerrce tor thc origin ol-cclls ancl cvolLttion.

o T'o study the lristory and theories o1'rnolecular cvolrttiot.l.

. To study the process of evolution of organisrns'

Course outcome the student rvill:

. [Jnderstancl the cvolutionary tlreories of Larnarck and [)arri Itt.

o [Jnderstand the cvolulionarl' cviclcncc ()rgi.lllislns'

Course Contents:

Emergence of evolutionln, thougltts: [.antarck: [)aru in-cotlccpts trl' l'itriati0n.

adaptation. strtrgglc. fllncss atlrl tlatttral sclcctit'tr.

Mendelisrtr: sptlntancitt ol" ntLrtatiorrs. thc cvolutioniirr s1 tlthcsis. Iltrsrs lilr [)aru itl's

theor1,,l confirLrndirrg ohscrratiot'rs liorn crnblr ologr . c()tttIilrlltt\ c alllil()lll\ lttlt|

biochernistry. Ilaeckel's drau,ings ol'cntbn,os to flt the thcorr tll'cvolttliotl .

Origin of cells and unicellular evolution: Origin of basic biological molecu.les: a.b.iotic

tynin.sir of organic monomers ancl polymers: conccpt of' Oparirr unq I laldane:

expcrirrre nt of MIller ( 1953)l the first celi: evolution ol prokarvote s: origin ol cukarlotic

ceils: evolglion of r-rniccllular cukarr,otcs: anaerobic tlletabolistn" photosvnthesis and

aerobic mctaholisttt.

Mulccular Evolution: Conccpt olNeLttlal thcor'1'ol'cvolLttiotl. MtllccLtlar tlivcrgctlce atlci

ntolecular clocks, rrolccular tools in phylogen-v. classiflcatiolr and ic'lerrtillcatioll; protein

and rrucleotide sequence alralysis; origin of llew genes and proteins; gene duplication and

d i vcrgence

Evolutionara history: Nla.ior cvents in tlrc evolutionarv titne scalc: origitts ol'

unicellular and nrulticlllglar'irrganisrns: rna.lor groLlps of'plarrls ancl animals. Pttnctttated

equilihriurn and phr lectic graclrialisrn. stagcs in prirnate cvoltttion inclLrdins Ilttlno.

ijspllrgical liprc scalc. pr-e IrioLic uuntl ilirrt.ts. I)ating rl['lii:.sill;. clil'[crcrlt lltcthods.

current controverslcs c(-rllccrnlnS theor\ ot'evolutiotl.

Controversies concerning evolr-rtion of prokaryotcs vs. eukaryotes. birds vs. dinosaurs.

age of humans. asexual is. sexual reprdduction. cold bloodcd vs. warlrl blooded: livrng

fJssils. evolution of birds and dinosaurs. hoaxes and lalsillcation of data (.lavarnan).
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COURSE-VIII : BASICS OF BIOSTATISTICS

Objectives are:

o To study the sampling techniques and significance of biostatistics.

o To studl'the collection and representation of statisticaldata.

o To study the applications of various means of statistical analysis.

Course outcome the student will:

o LJn<Jerstand the collection and graphical representation of statisticalanalysis.

o Understand the sarnple size and hypothesis testing.

r Understand the various means of statistical analysis including t test,ANOVA.
correlation and regression.

Course Contents:

lntroduction to Biostatistics: Population. sarnple, sampling techniques. random sample.

Mean. median, mode, range, variance. coefficient of variation, frequency, standard

deviation. standard error. Representation of statistical data Iine graph, histogram, bar

diagram. pie chart. scatter diagram.

Collection of data: Relevance of sample size. Sources, methods-questionairs, records,

archives. scaling-L.ikert and Gutman. Validation and standardization of the methods,

modification and experirnenlal dcsign.

Probability: Rules of probability, binomial distribution, normal distribution, area under

the curve. Z value, choosing sarnple size, hypothesis testing, Student's t test. One way

ANOVA. correlation and regression.

X2 test: goodness o1'fit, test of independence.

Non parametric statistics. sign test, rank sunr test, rank correlation.
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