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SEMESTER .VI - NIBE - III
NA1\OBIOTECHNOLOGY

( O UR.S ti OI]JIiC TIVIiS
. -['he aim of this course is to provicle basic l<norvleclge in the intertace betu'een clttitlislr.''.

phvsics arrd biolrtgv on the nano stluctr-rral ievel rvith a lbcus on bioteclinoloQical ttsrll,r.

o 'l o cct knowledgc about chara'"'tcrization o1'thc BioprodLrcts

o ['rt Ltware the basic principles llbottt protcin nanostructures

. '['o get basic principles abortt sltectroscopv
r -,,rc 

studcnts gct l(nowledgc aboitt applications olnanotechnology

Total Instructional

{'ourse ( ode: ti6Rll}'f }'IBE3
I lgurs/\A:ceh: 4
('redit: ,l

i \lT I: \ano Iliologl,
( oncepi:. cleflnitions. Prospectsl lr:tlli)particle-s siru.
rr.rnostarch. nano conrposites - dcrlrlrinre rs' i iot-Dlit
l) iodeqlli, iable po[1,rners.

t NIT II: Tools in Nano Iliotechnology
\nalysis ol' bimolccular nanostructLlrL's bt' Atomic
\lrcros),..(,r),. Nanofabric:ttion - lithographv. I)r'trg
i.iposorr',,rs. Cub,.rsomes and hexosttmes. l.ipici b''rsed

i iquid n,-lri, rpaft icles

t l\IT IIi: Pr:otein and DNA Baserl l\anostructures

N'Iax Marlis: ii'
Internal NIiili;s:
External N'l:i i'i:' r

shape. proper-ties" L3 io

nanopanic les. T'1'pe,s

I it,l: ,',,: i,l''
ilSl'lO p;11'. : i' I r'lr

of biorrliLlr.li';,ii \

Force lr4icroscopy, Scanning Probu i' r': . r

niuloparticles - strltcture ancl pl'L ;: ,r ,l ,

rranoparticles-liqLrid nano dispet'sii,',1 -

Ilt,., r's: l;8

S-[-a.",el i)i'oteins. Biotcmplating -Frng.ineelcd Nairopor',:s, prctein based l]anostrtlctLtre li,,.rlrlr. Lt,l

\anopaliicle-biornaterial hybrid slste n-rs -De Novo Dcsigned Structurcs. LlionrolccLrlar 1 .,;ii;, s

lirr-i\-Pt'rrtcin nrinostrLictLlres. Bitiniirretic f'abrication o1' DNA-based lllctallic nr,' ,r. i .'
e rn].Lrgat,:s 

11d 
yetworks

t rrit I\ : l,ltcctroscoltr
l{el3tio;r:.irip bet\vee.n clr:ctromaBnutic radiatiotr rat-,1ic anC spectroscopy. Irlttldatnertl '

u orkin!. lirincipie of t-lV-Visible spr-:ctroscoll\. dil ierertcc l-;ctrveen absorbatlce rtn,.i

niasrntl) rcsonan!)e (S['R). princip!,''of'[:ourict'-]-rartsfbt'tnatiorl. fitrlclanlentals anti

principilr iii'FT-lR, application in firnctional grorrp dctcrmination of organic comllorttr.l. :

( OOFl. -i\i{2" -NH-, -O-).

t.NiT 1/: npplication of Nanotechnologv
\irnotr-ib.,s, NanOrods. Nanof-tbers ;ttld Iulicrcrles ltlr nanoscaIe

Applictriiorts of nanobiotechnologr irr rnc,iicitrc. clrugl desigrring ancl

'r 
jCial airii etlrical'cohsiderations ol'n:inobiote chnoiog,r ,

t NI:t \/l: Latest l6drnings (For CIrr Purpose only)
i "ile$ clc,,cloprleL:i relateiJ to tl.le COUI'-cC .iirring the senrestci'c6tlcerneci

ii1..F'I.:I{r r(',1'ls

I
f i, .ii"q-t ",.

:i s ,,t iri

:'r,ll lrir.('

.;;i'1,;t;',r

l -\;, l.

I-i l; , : :;: i)';
dt'ttu.. lliortlttoel,",',ri'
cLtncer treattllenl. ,', li-i.ii li:j

I1. ,rur (-
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Coursc Cotlr,: iiaR lBTMBI..l
llou rs/\VL.r!i: -i

( redil:,: 4

tiNI'f :l: lirtl'*ritrelion to F'rlori

I)cllrriti,,;; irrrd l:. opr til' IjotrC

lood- I rtrr,;iitrrrfil grriLrl)S illt('
llrrht,lr.,.i!'itlL.,. lli:: iri nutl'iti()n.

Tcch rrologv

l'cchnrrlrrtt' - Corlr;rril;ents ol
ilr()pci'ti.s NLrtril lr c lactors

i)ictarS libi:r (fibre ). \iitamins.

Max Marks: i:i0
Intcrnal Mari :;: l5
lixternal \1ar .s: ,,S

Total Instructional [Ior:, :: .::{

llt; rs: llll
lirod indLrstrr. Qrralilr 1r, ior.:, il
o l' lirocl coirstitLtcnts rruri,_"in

'rs: {}.i
lr':,.Cii

;l z(,al(

tiil.zc r

i;NIT ,l: i,-tiixi i): rrs*ryafion :tl;li P;:cli:lting Ho
i:ood ir:'c:lervettt::t: rPrinciplc:i ot' ilorl preservatiorr - lnethods ol preservati.n: i
{ir:l'adiaricri. ti;''.'il-;i.t. ltr:at proc.',sinu. iirr,rl;ing" chil)inl and fi.eezing. Chemical (Sodium f.
L'lass Ir:i Il): i-]irioqical: Proi;iolics rind i;ecreriocins. Briel'description of packaging o;
produc .. rilicJ l-::,.r(lucis. tvpcs iil'pae I\r[:;ig.

. S[Ih,II.-S'rER -IV
FOOD,\tiD IrHt)t lS'IRIAl.

,il}E- il
:r:O'fIri H\Ol,OGY

' , , - .\ irvlase. Acid -
- 'i. :ibrot,,,:s -penicillin,

i.-

tiNIT -'!: il:it'i;ii:i.;ti{}fi tri lliilrrslriul llii;!echnol{rg,,, [Ir']:r".tr(
irttntdui'iiorr ili.;ir;r.r'- i:;oi:rliitit liiiii s:reeninit r,i'indLrstrially important microorlr.:ni:;:ns
enrichr,i;i': iii;r'iii ;tlliut'e rincl ,.:il'ichnlfllt rrrlturcs risiilg solicl media" Preservation and str,iag{ oi
rr':icioo::l '-rriii:i',::-!i;.rp'hilizlrir,,n. iirtLr id rrirr.ogerr, trrr.rins inrprovement.

lr';i: tlr ii,ri',,iics IIr
rili:ir i:it;iLir't. l-crl-hlir; it :lt lttri.,; and continuous culturc. tii
: l,rr i:rLi,,,ri;'ial ferrr,.,r,i,ltio;r. Sterilization: Ijatch and crir
'i..,lilirtn. ilo\\,nsl:'i..i,:: proccssing - remOVal of miCrOL,

.,::- 1-:i',lui;,ii.iiiori. {liL'iiiion, ccntrifugation, cell disruptiorr
r:' 

" rr-.r:1.i': :!e urocr,'ss. Crying and crystallization.

r"l: i (

:i1l ! Ail.

,lllili)ir:

.I,-'-'li:.

liqtiiLJ

:-::::i:t,:'

:-- .!..'.,,

Iir ,r's: l(
C itlic ae id ' 'r,l rl

vrtr-cittc - lroli \' P

,t

fir ri":;:
l: ,

{ri



';,sl*g-r.G

[D6-*"

dosY
D-o' 

y

6(u-

Vi,hrr*'n 1br.

,J.,4r*d*o'l'.E'
n, Xt h o''L o\u,t'e-

#ffi -l-cut-,r )@t-B-

:"1;.,'-:r'- 
"'. 5 ;+-*/ --v o>oPot'py*7t u\f''oL;l

uy# = YYffi-coal"'t'
Lobilbm' r
f Vll",nu" 

'htL't

! ' -- 
a fr>"""Xal'L dt dr"

3 d^,' t,2tl'- 1[ 4r* ,*A:r-

n4odnq r{.rh^ '-JzlttL

A^h,' fi"*'*t"l;
Ap:ohu $r:,,"-l"l;

.f'\ ,/
'Ku,nv':r' 7

cr(lr$o--
r. G. MANI GAN DAN, ph.D.,sET,NEr

Head, Department of Biotechnology
.J. College of Arts and Science (Autonomous)

Pudukkottai -622422

co*ynr^d

vilarnl'nr.

C,D,/
D r. J.PARASIJMMAN'- -t;ki*;1..fi i

PRINCPAL - .

J'J. Ccliegeiiattt and Scieirce
''"' *"' -?"Aut9lotr'o-*1 

r,. ".

h



jD,r,. 1. Virre

At;i-.. Q-..-6.oaof,,

P.6. & Re.so^^")" Oof
-b Bi.1aclr

JTg.

figr- -ge2r
D.O t 2 3 4 5
t ll B.Sc. A

2 ll B.Sc. A (Major practical)

3
I 

u e.sc. a
I

F
I

4

5 ll B.Sc. A ll B.Sc. A

6 ll B.Sc. A



a . r -.a+-

Course Code:
Hours/Week:
Credit :

SE}'IESTER - IV - CORE COURSE - \'II
PLANT BIOTECHNOLOGY

U4R1BTCC7
5

5

a

a

COURSE OBJECTIVES

To introduce the various transformation techniques employed in piant systems'

To get l<rrowledg:e about applicafion of geneticall,r' rnodilied llants in the r'.arjons fieids of

o To understand the basic principles and methodologies of plant tissue culture

r To understand the different standard protocol lbr the production of viabie clones

r To learn the knor,vledge on various methods of TC and secondary metabolites production.

Total Instructional Hours: 60

Plant Tissue Culture Hours: 11

History and Scope of plant tissue culture- N{edia composition and types, hormones and growth

resulators. expiants for organogenesis, somoclonal variation, production of haploid plants. Micro

propagaiioll. somatic embryogenesis, protoplast culture and somatic hybridization.

Cn-opreservation, germplasm collection and consen''ation.

L nit II: Plant transformation techniques Hours: 14

\lechanism of DNA transfer-,4gro bacteritLir mediated gene transfer, 'Ii and Ri plasmids as

\ ecinr:. direct gene transfer methods-particle bombardment, electroporation and microinjection.

L nit III: Bioproducts Hours: 12

p:,.c:.: .,,-,:- :,i Ltdustrial enzyme s, biodegradable plastics, therapeutic proteins, edible vaccines and

ar:1:..':i.s --sr:,: :::nssenic technology. Production of useful chemicals and secondary metabolites.

r Hours: 12

resistance, bacterial resistance, fungal resistance

Genetically modified food, future perspectives &

Current status oftransgeaic plan8 in lndia and other countries,

crops and GM fooq hbelling of GM plants and products.

Hours:08

Ethical issues associated with GM

Max Marks: 100

Internal Marks: 25

External Marks: 75

Unit IY: Genetic modification in Agriculture:

Transgenic plants- Herbicide resistance, viral

crops, Delayed fruit ripening, stress tolerance. '

ecological impact of transgenic plants.

Unit V: Bioethics

UNIT VI: Latest learnings (For CIA Purpose only)

T eteqr rlerrelnnmenf relafed to the course durins the semester concemed

/ Hours:03
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.riomc. IIurit,, r (lcnornc !ri,-r;r'L't (ll(il)i
til. irOr'unsi;r" .'l :r:;i- .ilr,ir,.:t i.i: .ii;iti,lr_,i

'!,o(lLlutioil.,ir:.i rccoYcty ol' l)ro(lLtcts !i.i,i
nli la,.:1or1. ()r,r1.,i- lror.nr(;nc:s. insLriin Li.l:.r,

i. i :

j siiivil.:!,i i.,it_ \/i_ cott[ cot]tist,.- )i ji
, I I r,rNl[iAt..t]lOl'liCllN0l.()Cy

U6l"( i:l;l'cc l2
{}

t.

N{ax Marksi 100
lnternal Marks: 25'
External N{arks: 75

Ilours: I5

IIour.s; l5

';irrll ccils culture. I y.,pcs ot' ci:ir cul,.rri,:
.'L ccll liircs, ster]l .eli rLrltirrcs. 'i :sls: c,..1

rr1i1.., .:\ltLl)tul]I/illi|ll. ..ttr, :t\. :l r,

IIours: I 2

io anirrai celis - calciunl phl' ,,,,,, I .,,

l. ilioiotical yectors - Ilacterr' .,,'. i-
., : l

Hour.s; l5

il,\[)D and its applications. Cenr ;l: ir.r
Lti ...r

llurtrsr I I

; rri irssuc cultures: c),tokines, pl., tir:r,g,:r
.,rrintiils-- Merits and dellerits -Etl;, .J i: r,,,

I{ours:04

;tilir_ation ir; lrintals. ,r,jolecLriiir,)\,crls (jri..i1r, lrrtilization, genetic regulations in . ,ibr! )rr;(
ial i''e|tilizrrLii'rr metl'r()ds (lYF. IUr. I('sir rr:: i er:rbryo transfer, Superovulatiqn. i,.ri1,;-.5 i,'S). ( tlliecri,,r, anri prtser\1al;i-ln of'c,liri,.i), .: llLrre of enrbryos, culture of embr:, ,ic,.tr,;
ts.

ri' ; .)

,i,.l,l

''.;

riti-rs (i'.tr i', i irrrr.l;o:c olri.t,)

:ir'.1 t.'ll;i . t'...rlt:r'i;,.: iltr'\intC\iLt -.. lt

t'- 1

,t\iiiriiltl lll'. irrrr'rltr.rrr i.) :,,

ittl r;. ,

': \/: (lriill tg.'\nintitl il.:l
l;,,1 l:.r;:ti,,, ir(:r.t .\,::.-' i;1.'..
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SEMESTER _ III - CORE COURSE- XI
PLANT BIOTECHNOLOGY

Course Code: P3RIBTCCl I

Hours/Week: S

Credit:5

Max Marks: 100

Internal Marks: 25

External Marks: 75

Hours: l1

Ethical issues associated u'ith

Irnpoffance of integrated Pest

impact of herbicide resistance

Total Instructional Hours: 60

UNIT I: Plant tissue culture Hours: 12

Scope and Importance of plant tissue culture- Nledia composition and types (MS, LS, BS and

NG) hormones and grorvth regulators. explants {br organogenesis. somoclonal variation.

procluction of traplc,id plants. Micropropagation, somatic embrvogenesis, s1'nthctic seed

preparation, embryo rescue, protoplast culture and somatic hvbridization" Cryopreservation"

germplasm collection and conservation.

LINIT II: Plant transformation techniques tlours: 12

Mechanism of DNA transf-er-lgro bacterium mediated qene transt'er. Ti and Ri plasnlids as

vectors. role o{'virulence genes; design of expression vectors: 35S promerter. genetic markers'

reporter genes; viral vectors. Direct gene transt-er methods-particle bombardrnent.

electroporation and microinjection.

UNIT III: N4etabolic engineering of plants Hours: l1

plant cell culture tbr the production of r-rsefuI chemicals and secondary metabolites (Hairy root

culture, Biotransfbrmation, E,licitation) - pigments, f'lavonoids. alkaloids: mechanism and (r
6ranipglation of shikimate pathway" ProdLrction of Industrial enzymes' PHB, therapeutic

proteins. edible vaccines and antibiotics using transgenic technology'

UNIT IV: GM-TechnologY Hours: l1

Ci"op irnprovement. productivity, perfbrmance and fbrtiflcation of agricultural proclrrcts-Bt

cotton" Br brinjal, Herbicide resistance, viral resistance. bacterial resistance, firngal resistance

crops. Colden rice ancl transgenic sweet potato" Strategies fbr engineering stress tolerance.

,'\ nti sen se 
-fechno 

log5i- Delayed fiu it ripen i ng'

tr:r

M,.,

&x-r

tr,

(/t{

\r.,\o

c$?

tlr-l.t

%7

'r.
UNIT V: Transgcnic plants

Current status of transgenic plants in India and other Countries,

CM crops anC GM tbod; labeting of GM plants and products'

management anci tertllinator gene technology. Environmental

crops and super rreeds.

TJNIT Vl: Latest learnings (For CIA Purpose only)

Latest clevelopmeni lelated to the course ciuring the semester concerned'

Hours: 03 Pt
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SENIESTi,R V - COIi.ECOURSE.IX
BI Oi N gTIIT]NIEN'I'ATi ON

Icu,'se Co,le: UsRl B'[CC9
,'1r --:ffire k: lr

(-. lr:, I is: 5

{ t{}', l,,sE 0i}JItcTIVES

" To uncle rstand the principles

r-science'
, To have a lundamental

Centrillgation.

" To acquirc knori,ledge on the

prodLrcts.

oi anall'tical techniqLres and equipment used in 13io1. 
=

knorvledge regarding the Microscbpy, Sper:tros.

Chromatographic mcthod tbr the separaiion of bio1i.

Total

Max Marlrs: 1[t

Intcrnal Niark: -:
External l,fark: -'

Instructional l{ours

I{ours
Principles anci applica

fluorescence Microscr

[Iou r:

IIou rs

spectros: "

I
t

tii.ii r.' I: Basic Instruments
I)ii-v1,,g31 balancc. pI I nretcr. Autoclavc. IJot air oven. isoelcctric point.

r.i ii!,irt nricroscopr'. phase C-'ontrast. ISright and Dark fleld Microscopy

t :'il'i- II: Ccntrifuges and Chrornatography

[i]\TI'i' III: SpectrOscopy
Principle and applications of Colorin'reter, tsomb caiorimeter, F'luorescence
UViVIS Spectroscripl,,. IR Spectroscopy, I{aman Spectroscopy

lJasii principle of centrifugation and its types - tJltra Centrifugation, Density gra-
Cr:ni;':lugation. Differential centrifirgation. Standard Sedirnentation coel cient. Chromatou:,:-

i)ri,rciple.'l'tpes and application: Papcr chromatoglaphy,'l'hin layer chromatography, C"c -
Cnrorratography anti HPI-C and Cas cliromatographv.

tiilll] IV: Tracer'fechniques Flours
Il:idioactive isotope _- tlall lile , GNI collnter, Liquid scintillation counter, Autoradiographi. S.
aLtto rinalS,zer^ El-lSA Reader and '['hermal 

cy,cler.

L,i{I'l V: Electrophoretic'I'echniques l{our:
Electlophoresis- Agarose Gel F.lectrophore,sis, SDS-PAGE, Native Gel, 2D gel and gradie:.:
L,iectiophoresis. Pulsed fleld Gel Electropiroresis (pFGE).
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SEMESTER - V- MBE . I
PHARMACEUTICAL BIOTECHNOLOGY

Course code: USRIBTMBEI
Hours/ Week: 5
Credits: 4

Total Instructional Hours: 60

UNIT I: Introduction Hours: 08

Introduction to Pharmaceutical Biotechnology, history, nature and source of drugs. Drug targets.

Structure and functions; Physiochemical properties of drugs. Pharmacodynamics,
pharmacokinetics and drug metabolism, Screening and isolation of bioactive compounds.

UNIT II: Drugs Hours: 12

Adverse response to drugs, Drug tolerance, Drug intolerance, drug allergy, drug induced side

efibcts. Tachyphylaxis, biological effects of drug abuse and drug dependence, vaccinatiorr

against inf'ection, lactor that modifles the etfect of drug. Assay of drug potency- bioassav ancl

immunoassay.

UNIT III: Pharmacodynamics and toxicity Hours:08
Protein mode of actio.n and pharmacodynarnics- Overview of the mode of action oi' a

biopharmaceutical Pre-clinical studies- -Toxicity (Reproductive toxicity and Teratogenicity,
Mutagenicity, Carcinogenicity and Other tests); Clinical trials - Clinical trial design, Trial size
design and study population.

UNIT IV: Pharmaceutical products Hours: 14
Biopharmaceutical and biological drug development, Manufacturing of biopharmaceutical,
therapeutic proteins and peptides. Recombinant growth hormones, gro6h factors, theriper-rtic
monoclonal antibodies, therapeutic enzymes and their application in health care.

UNIT V: Pharmaceutical regulations Hours: l5
Role and remit of regulatory authoriries-The Food and Drug Administration (FDA),
Investigational new drug application, New drug application; European regulations, National
regulatory authorities, European medicines agehcy and the new EU drug approval system,
Centralized procedure, Mutual recognition, Indian drug regulations and pharmacopeia.

UNIT VI: Latest learnings (For CIA Purpose only)

Latest development related to the course during the semester concerned

a€**q\R\ H. 3e. ,ts\.P(.\
Asst P*{o>r,s--s

Max Marks: 100

Internal Marks: 25

External Marks: 75

Hours:03
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UNIT I: History, scope and imPortance

Important contributions = aims and tasks of Bioinformatics - applications

challenges and* opporlunities - internet basics- HTML - introduction to

Various file formats for biological sequences

SEMESTER -.V - CORECOURSE- X

BIOINFORMATICS

Course Code: U5RIBTCCl0
Hours/Week:7

Qredits: 5

Max Marks: 100

Internal Marks: 25

External Marks: 75

Total Instructional Hours: 84

FIours: 1 5

of Bioinfbrmatics -

NCBI data model-

Hou rs: I 6

alignment- pairwise se.lLlence

sequence ai ignments- multiPle

sequence alignment"

Hou rs: l7
visualizatiorr tools-

trees.

Hours: l7
lead compound -

UNIT II: Databases - tools and their uses Hours: 15

lmpoftance of databases - Biologicat databases-primary sequence databases- Composite

sequence databases- Secondary databases- nucleic acid sequence databases - Protein sequence

clata bases, structure databases - bibliographic databases - specialized genomic resources-

analysis packages

UNIT III: Sequence alignment methods

Sequence analysis of'biological data-significance of sequence

alignment rnethods- Use of scoring matrices and gap penalties in

sequence alignment methods - Tools and applications of multiple

UNIT IV: Sequence analYsis

Cene predictions strategies - proteiri prediction strategies - molecuiar

phylogeneric analysis: multiple alignments and concept of trees- phylogenetic

UNIT V: Drug discovery Process

Discovering a drug - targer identifrcation 319 _ya]Lqgion - identifying the

optimization of lead compound - chemical libraries.

UNIT VI: Latest

Latest development

learnings ( For CIA PurPose onlY)

related to the course during the semester concemed

Hclurs:0,1i
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