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UNIVERSITY OF CALICUT

Abstract

MSc programme in Biotechnology(National Stream)-University Teaching Department-Revised Syllabus -implemented
with retrospective effect from 2013 admissions-Approved- Orders issued

G & A - IV - J

Read:-1.Minutes of the Board of Studies in Biotechnology held on 13.08.2012 item No.4.
2.Minutes of the Faculty of Science held on 16.11.2012 item No.28.
3.Minutes of the Academic Council held on 30.07.2013 item No II H.
4.Orders of the Vice Chancellor in the file of even No. dated 07.02.2018.

ORDER

     Vide paper read first above, the Board of Studies in Biotechnology has resolved to approve the
scheme and syllabus of M.Sc. Biotechnology (National Stream) w.e.f 2013 admission onwards.
    Vide paper read second above,the Faculty of Science has resolved to approve the minutes Board of
Studies .

    Vide paper read third above,the Academic Council at its meeting held on 30.07.2013 as item II H
has approved the minutes of Faculty of Science held on 16.11.2012 and various Board of Studies
minutes coming under the Faculty.
    Vide paper read fourth above considering matter in detail and due to the unavailability of file details
regarding the issuance of the University Order implementing the M.Sc Biotechnology Syllabus of 2013
admission onwards, the Vice Chancellor has ordered to issue a fresh University Order with
retrospective  effect showing all these details.
    Sanction has,therefore, been accorded to implement the syllabus for MSc programme
in Biotechnology (National Stream) in University Teaching Department with retrospective effect from
2013 admissions as the academic bodies approved as detailed above.
    Orders are issued accordingly.

To
Head of Department Biotechnology Department.
P.A to CE, Ex branch.P.G Branch.
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M. Sc. BIOTECHNOLOGY PROGRAMME
UNIVERSITY OF CALICUT

Syllabus lor M.Sc Biorechnolosv ,
From the Academic year 20lJ oni*i',

;,Elegree_ under I0+2+3 pattem of educatroo in physicat Biological Chemicai

Iqpgilharmacy / Engiaeering/ Tecbnology, 4 years B.Sc (physlcian Assistanrcotuse) or iriBos wittrat teaJt 5s% Jarks,i" ;;#;;;rd; ;;il;.6'ff#;

candidates lor admission will be selected or the basis of an All India combined Enkance test conductedevery year by an agency authorized by the Department or Biorecmology, Ministry of science andTechaology, Gow.'oFIndia

The course is designed on semester and credit basis toral of four semester and 9i credits covering rwoacademlc years. The course covers i 6 papers in Theory -t s ;-pr"",i*I.. For BT209JC and BT403SC
:1c! 

studenEsqE'cire gE ss*elon rn rhelourna+ttulrsemin* oo top.io."t"t.+ ro Bio.e.hnology basedon recenr pub[icariorts fom'repui6d joumali of one nour ouration-on iopi.s or.u,."ni ini";-;?i.;.1;which rvrlI be assessed bv rhe denarrmenrar tacurty. The proJect work commences in the rhird semesterexrendiog up to the end oiflounh semesrer

Counseling
Each course instructor will tre the overail counselor for that course

Evaluation
1- GeneraL

. 
*ij1":":fiff,::, marks tor intemal assessment and university examinations willuG u, ruE rauo or r:l tor each paper. Two Ltrternal examinations il each paper shall beconsidered and the average or the two w l be the marks r* iri"-ui 

^.."*r*ent. 
pmctical

examinations will be ia the mode of continrou. 
"u"irriion.-itreie *if f te two intemalpractical examinations during each semester fo. 
"u.h;;;;;. eii examrnations in rheoryaod praclical are compulsory. Each practical 

"*".rnrtrio'*iir u" 
"-uarrut"d 

for 45 marks.The roral of rwo will be added to l0 marks utto"ut"a fo, urr.".rnJnt ofpractical records.

lli.,:,:.:l: ,il'l ro sei a pass mirrmum of "o 
;" ,-,il",r or pracrical rntemal

:;y:i"i:"1 l]]l be given dnorher chance rld) ro reappear .for me; a&hienat tesr intheory or praclical examinatron rlg_p$.ks. oi *i*1, ",I i;i'-# rntg accounr for
:S:Ib$*+}gfsi ogrteory or ro, 6"iin e in th" ;;" ;r p;;,;i exam inatio n A her
lry ffle answer scriprs of inrernal cxaminarion will te given to the srudenrs roclear the-ir doubts, if any Varued scriprs shall be maintainei l^',r,"'"m* till the marklists are lssued

b For exteroal, suppremenrarv and/or improvement examination the university regulationfor other M.Sc courses will te lollowed



lfp.ts9$=OnlV. fo, tte concemed paper to get the paper minimum (40%). Amirrimurn of
40% marks i ;Fractical courses also -

For a pass the student shourd score a minimum of 40%o in each course and 50% in
afl$19eate (theory and practicals) which w l be crassifred as second crass. 60yo and abovewill be classified as first crass. 75%o andabove wilr be crassrfis,l as distinction

Note A paper-wise minimum of 4a% neach course and.50% aggrcgarein each semesteris stipulated fbr a student to pass his / her examination. If a candidate has scored 500%
aggregate but failed to get the paper minimum ol 4ovo inany paper, such candidate shall

Grievance Cell
Sh-rdents'g'ievances pertairung to the award of internal marks shalr be

brought to the notice of the teacher concemed. h the case of fairure to settre the
gnevance, the matter shall be placed in a three member Departmental committee
consrsting, of HoD. Department counc Secretary or senior raculty and the concerned
Teacher.-HD will be the chairman of the commrttee and the recision of the commrttee
shall be final.

Ih" piojgg! dissertation carries, a tol4_gf 3-!0 rqarts (Dissertation work _

i.9o ".^.|.*{lion 
ard yiva-vo." 5i=a;a;iri i. i"""rr".o separatery

.Fy both 
- 
the internal (normally Guide) and extemal ex"-f r.i" if"

plsser,talion qpfl be submitted at the end of the 4th semester

wiII be entered separately

3.
Marlt$



SEMESTER _ I
' , ';:;: ]

Pil t
tt''

-9
.-v f

Course
code

flou rs
/week Credits COURSETITLE * MARKS

lnterna I External Total
BTlOlCC 3 ) Cell and Developmental Biology 50 50 100
BTlO2CC 3 3 Biochemistry 50 50 100
BTIOSCC J- Microbiology and Industrial

lippt&ations
50 50 100

BTIOzlSG. r.'*&F"! *s1BFi--1' '-ffiABrtftziiftcffiiis '50 50 100
BTlO5PC 6 J Lab - I Biochemistry 100 100
BTlO6PC 6 3 Lab - 2 Microbiology 100 100
BTlOTJC 2 Seminar / Joumal club
BTlOSLC 3 Language Communication Skills

TOTAI :,o =I8 =400 =200 =600

SEMESTER_ tr
Course

code'
. Hoursl

n.e-S!€ n"€,ss,E L. couRsEif,trTLE
MARKS

Internat External Total
BT2O I CC J J Molecular Biology 50 50 100
BT2O2CC J J Intellecrual Property zughts &

Biosafety
50 50 100

BT2O3CC 2 2 Biostarist: cs and Bio infonrntics 50 50
BT204CC ) 3 lmmr.mology 50 50 100
BT2O5CC J 3 Genetics 50' 50 100
BT206PC 6 J Lab - 3 MoLecular Biology 100 r00
BT2WPC 2 2 Lab - 4 Biostatistics and

Bioinformatics. 50 50
BT2OSPC 6 J Lab - 5 Immunotechnology. 100 100
BT2O9JC 2 Joumal club 50 50
ELECTIVES Select

-

_q!q_919!!

50

BT2I OEC

)

Microbial Technologl.
BT2I lEC

)
Molecular Virology

50BT2I2EC Cancer Genetics
BT213EC Pharmacogenom ics_ I
BT2I4EC "steinm
BT21sEC

-'

-MoLecular Therapeutics i

Btr2I6EC Bactenology
TOTAL 32 25 600 200 800

. ,3
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SEMESTER- III

'-.+*l,,
SEMESTER- tV

Totai

i00

50

50

Course
code

BrrO-iaa
Brfo2Ea
BE0JE

Hou rs/
week

?

Credits
UARKS

J rnterlla I Externqr Total
100

J
;

J 50 5n

.----2t, 
'. 

- 50 50.H{3.04CE t!9
50

,I*..I fi'+I*r-, p.pmf*'t---A;#rrugs tnffi
BTfo?p-
Bi3ospa-
Br:o0ic-
BriioDC
-ToTAi_-

-, 3 fu 50, 1006 J
Xf&qufl Cl6tir,ac:.t:. i:ri:'r. :,:.

so 50 100
6 J 100 r00
6 J ffi-Ti:liii::i,El_

{q
100

i002.
100

=34 =26
______j:t::tyI1 I Prssentatl Ort

=s50 =200 =750

COURSE TITLE
In terna t

DissertationEork

Ire,senration and Viva VoceBT102C-
BT4O3SC S.*,n*- RiGnt*rriGi-. anulotechroiocv ' JvTOTAL

ffi_-
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Unit - I
of Isolation culrure and visualization.

model; Composition and dYnamics -

an4 qEullels; Membrane

CeLl junctions and cell adhesion.

Unit il
Organelles

Extracellular matrix in animals and cell wali in plants'

Nucleus - Structure and function - nuclear envelope, lamina and nucleolus,

macromolecular fansport ; Chromatin organization and packaging, mitochondria -
strru-ehue; -o:ganization of respiratory chain complexes, ATP synthase, Structure -

functioa 'idAioAs&irsi mitochendrial genorne, Qri. grn arLd evolution; Chloroplast:

Structure-function rilationship; Chloroplast DNA and its signifrcance; Ch'loroplast

biogenesis, Origin anci evolution.

Unit III
Enclo-mernbrane systems - Endoplasmic Reticulum, Golgi complex, Iysosomes - protein

traffickurg: endo and exocytosis.
Citoskeleton - microtubules, actin and intermediate filaments , associated proteins (

MAPs and aetin bindin$ Proteins); cell shape and motitrityl Molecular motors

L nit IV
Genera.l principles of cell srgnaling - paracrile, synaptic, endocrine, autocrine,

combinatonal signaling; signaling molecules, cell surface and intraceLlular receptor

proteins
Cell cycle and its regulation; Apoptosis - intrinsic and extnnsic pathways; Cancer as a

microevolutionary process, metastasis, oncogenes and hrmour suppressors

Futti;i'Foffiuti* - rnorphogenetic movements and shaping of

Laying of body axis planes; Drfferentiation of germ layers; Celluiar polarity; celL

memory, cell determination and concept of positional values; Heirarchy of gene action -
maternal, segmentation and homeotic gene effects in Drosophila; Cell lineages and

developmenlal control genes in C.elegans.

Plant development - brief outline on meristem, root-shoot
hr=!i 

=9:=i='Y::' 
1""''""'Il;"' ;r ;m;1;

SEMESTER- I
BT101CC Cell and DevelsprnlnlalElglq

eIe-lFTEEery & N,fe-lho.ds of Study - Brief overview

Mernbidne*ffi${ Frsrctiot --,Molecular

UnifiV

axls, growth regulators,



ki.1.;-..r

Texts/References

rla.d Science.N"*;.;'I ndich ^t ^t. r\r^r.-^--r

::fl "*:, #;**:,,S:^::1ffi lJ,, 
-in 

"l;,i""lillil:.:T#:';"a:ffi il",l;ffiu, 
ro

:.J,#l 
Molecular Biorogy _ cJn""pt, il ilp;;;;ilffbff;?ff,r.rf

Chemical basis of life, Composition of living matter; Water _ properties, pH, ionizationand hydrophobici8: Emergent properties -of 
biomolecules in water; Biomolecularhierarchy; Macr6moleculer, l,ror."ui* u..ooilir#"*" n nction rerationshipsAmino acids - structure u"a n,r.tronur-g.orp"nr"p.;]-*ta"r,irres and covalent structureof proreins; Erucidation of primary *i r,iirr'., 'rra.i"r*.,r..r, 

Evorution of proreinstructure; Structure-functio1. :lftionsfrin, l" _;;;i 
-proteins 

like tubonucleise A,Myoglobin, Hemoglobin, Chymotrypsin

Lnit - lI
Enzyme catalysis - general 

111:]f1.. 
of 

:ajalysis; Quantiration of enzyme activity andefficiency; Enzyme characterization and Michaeris-Menten Knetics; Enzyme kinetics;Two-substrate krnetics and pre-stea,ly state kinetics; aliosteric enzyme mechanism;Relevance of enzymes in metabolic ,"g"r",ior, u.ti*tion, inhibition and non-covalenrmodification; Single substrate enzymes. Eruyme inhibitors and active site determination

Unit - III
fusars - mono'-di. and polysaccharides: Suitabilrty in the c,:ntext of their differenrfunctiorts - cellular struch
biomolecules - rr'r*."i"i'Tft ffi[,ii]'"*"' 

signaling; Glvcosvlation of other

Unit - IV

il?lfla:l#:i3: T:j-l:T"i* of important members of storage and membrane lipids,rrprus as. srgnarlng motecules, iipoproteins; Liptd metabolism
Nucreosldes' nucleotides' nucreic acids - structure, diversity, function and megabofism.

and Sons Inc. Wiley

I;:r"" " 
al. Molecular Biology of the gene, 5th Edition, pearson prentice Hall. USA.

B.M. Tumer, Chromatin & G
Beniamin r,..,,,i **-,*,..,;tji-t:gd'd:!, l st Edition, wiley.Blackwell, 2002.

' -iii r rr4!\-; : I

Unit - I



Unit V
Industrial APPlications

5th edition, W.H. Freeman and Company' 2002

Y,IHir-, cro*th'&F&siorogy Uttrastructtue of tuchaea (Methanococcus); Eubacteria

H$ffi :"#ffi 
':;Ej;.I"ffir-Tl;xm*'mx:#ffi "]"il'J;fi"':

yield constants' methods "i !i"*Lr ""irnttion' 
stringent responser ieath of a bacterial

cell. , 1:r^ -j..r^ ^r D.^Lervntes: tjnicellular
Microbial physiolofy: Physiotogical adoption and life style of Prokaryotes; Unicellula

Eukaryotes and-the Extremopniflt t*iii' ti^sical example from each group)

H::il-, Diversitv & Svstematics' classical a1a moa1111rr""t":*"',,1i""i? B:fl:n
and Kingdom concepts i" "i^ttii"utiorr 

of microorganisms: Classifrcation of Bacteria

according to eereevremao.rj;fi;;;;; b"sed riolecutai methods for classification

and grouPing

Unit III
ftfi.r"Ulf infections in humans and host bacterial interactions'

ii".i-p"ii" g.. i.,t".a"tioo.; 
"el"t"id r,,-;'r'+T. LIf kf#'',",lil"i;;lj['i'Xi

Bacteriophige, Viral multiplication disease causmg v1n

virulence. HIV, HBV

Unir [V
Microbes and Envifonment-
Roleofmicroorganismsinnaturalsystemandartrllciaisystern;Influenceoflrzlicrobeson
the Earth,s Environment *J-r"rr"iii*ot Ecological impacts of microbes; symbiosis

Q.Iitrogenlrxationandruminantsymbiosis);Microbes.arrdNutrientcycles;Microbial
*.-r"-.",ion system; Quorum sensing; Prebiotics and Probiotics;

Basic principles rn bioprocess [ecMo logyl. mecLa 
-r 

orrnur-auutt' rLLrrrra*rrvrrr """--'
secondrr. Besahmf, r.".#,'g:' tttuln irnfr &6 tent' 

. 
M i crob ial pro cesses-p roduc tto n'

optr-mization, tacto.s arre""ng 1o"'n stream pl"::::iig- *1,::::.1:1' 
"t":::i*:iTopllirrzatrurr. rarJL\JLJ qfvv!'!eE -"' " - - 

; products; exopolymersl

"rrar*"r, 
Biotechnolo gically imponant inuac:lll

tapr.r#^,irt examples-of ethano[, organic acids' antibiotics etc'

Terts/References -,h - r.-: -- -r^.^ \.rr
. Pelczar MJ Jr.' Chan ECS rnd Kreig NR ' Microbiology' 5 " Ldrl'ron' L ata rvl(

Graw Hill. 1993

. Maloy SR, Cronan JE Jr', and Freifelder D' Microbial Genetics' Jones Ba(lett
. ., . ) natA

: ;.i. ;.*t"ger, Principles of Biochemistry' 4th edition'

Text/References



BT104CC Analytical Techniques _ 3 Credits

Enzlime

CBS

Biology of. Microorganisms, l lth Edition,

conhols, Detergents and membrane

Unit 1

Methods

Unit II

3T:::,:t""*f-I:Tl:* - rLC and paper chromatography; Chromarographic

$:Ll* 3_f:lofll"9.u1",'"pu'arron - Get perm.utior, r; ;;;;;* ;ffi ilffi ,Reverse-. p.hase ant I
[:"'"'j::-*T:^-11S8*l3.15"."tographyr LTPLC and FeLC; criteria;f,d"i;;;,;
::.^::^"Il^Y: f1!",,Aues, 

tt.ory and app.IEdffoffcirFPoryacryFamide and Agan.rse ger
electrophoresis, Capillary electrophoresis ;

.?D Elec'trophoresis, Gradient electrophoresis;
Pulsed field gel electrophoresis.

UNit III
centrifugation- Basic principres; Mathematics & theory (RCF, Sedimentation
coeflicient); Types of centnfu^ges - Mrcrocentriirge, High speed & 

'uro".."oir"g.r,
preparative centrifugation;.. .differentiaL & density gradrent centnfugation unJ ,t",Ap-plications; A-naly'tical centnfugation; Deteuniiion cf molecilar weight by
sedimentation velocity & sedimentation equilibrium methods.

Unit IV
Radioactivity and stable isotopes; pattem and rate of rac.ioactive decay;. Units ofradioactivity; Measurement of radioactivity; Geiger-Muller cormter: scintrllation counters(basic principle, instrumentation & t".Loiqui; Brief idea. of radiation dosimetry:
Cerenkov radiation; Autoradiography; Measurement ol stable isotopes; Applications ofisoropes in.biochemistry: Radiotracer techniques; oir,.iuriio,,,'.t ai.i'nii[Ciiir,i",

' lechnique; Metabotic qQ.ldigspGHnical applii{ffii?flid-ioim_r,,oussay.

unit v
Advanced Techniques
Protein Crystallization; Theory and mefiods; Mass spectrome,:ry - Apl_electrospray and-,MALDI-TOF; DNA & peptide - solid phase chemicaisynihesis,.

9_T"q"111{.a lyser, (English Ed , TDW Brock);
Industrial Microbiology, Sinaeur Associates, 1990 .',.

Publishers, 1987.

:f T:::::trJl:'*aq''#;;t"bt *d ;,H;S;#Jffi ;Gheorrrari*:ffplicationof Circular Dickoism; Fluorescence; MS, NMR, pM{;;ffi ffi"i##"i#rJ;"
spectroscopy Microscope and its. mo_difications - Light, phase contrast and interference,
Fluorescene' confocar, Electron (TEM and sr@, Eieciron hrnneling and Atomic ForceMicroscopy. .



,,,-,,,trr,li'r; '- Freifelder D.rPhysical Biochemistry, Appliiation to Biocheinisiry end'fioitiiii#"'
Biology,2nd edition, W.H. Freeman & Company, San Fransisco, 19g2.

a

Keith Wilson and John Walker, principles and techniques of practical
Biochemistry, 5th Edition, Cambridge University piess, 2000.
D. Holme & H. Peck, Analytical Biochemistry, 3rd Edition,tongman, 199g.

1. !*p:r, Protein purification - Principles & pracrices, 3rd Edition, Springer
Verlag,1994.

Aeetatb BufFer system ard viitridedbn of thdjHefidqcson-

Texts/References

o Determination of protein concentration by plotting a standard graph. trv/vis
SpectIophotometeryandvalidatingtheBeer-Lambert]sLaw.

o Estimation of DN"A"/ RNAI Sugars/Lipids
r Titration of imino Acids and separation of aliphatic, aromatic and polar amino

acids by TLC.
o Demonstration of HpLC and Mass spectroscopy. Purificatio4 of Protein/Enzyme.

c) Ion-exchange /Gel Fiitration Chromatography
f) Generating a Purification Table
g) SDS-PAGE GeL Electrophoresis of protein

-.}
Sterilization, disinfection, safety in microbiological laboratory.
Preparation of mediafor grorvth of various micioorganisms.
Identification and culturiag of various microorganislms.
Enumeratton of microorganisms
Gram staining, Spore staining, Negative staining, Volutine ,granuie 

staining,Motility test

a

Growth curve, measure of bacterial population by turbidometry and studying theeffect of temperature, pH, carbon and nir.og.n.
Assay of antibiotics production and demonstration of antibiottc
Antibiotic sensiiivity

[tru{vic t.ri'offi""

b) Anrnonium'S

r0



Process of communication
tion

Concept of effective communication-sefting clear goals for communicatio4.Bla*nir,'!
outcomes and results; Initiating communication; avoiding breakdowns wh e
communicating; creating value in conversation, Barriers to effeetive communication;
Non verbal communication-Interpreting non verbal cues; ImFrtante of body language,
Power of effective listening; recognizing cultural differences. .

Iechnical Writing Skills
Types of repotts; Layout of a formal report; scientific writing skills: Importance of
communicating Science; problems while writing a scientific lo*-*nt; plagiarism;
scientific Publication writing: Elements of a scientific paper including .ibrt u",,
Inhoduction, Materials & Methods, Results, discussion, Retirences; Draftini titles and
framing abstracts-

I *-itur..-', 
" 
-;.+dEa.ri.i& ri_. . -.l€{.jr !..7 r . jE.F|. j

Computing Skills for Scientific Research
web browsilg for inforrnation search; search engines and therr mechanism of, searching;
Hidden web and its importaace in scientific research; Intemet as a medium of interaction
betrveen scientists; Effectiveema strategy using the right ton<r and conciseness

Texts/Relerences
Mohan Krishna and N. P. Singh, speaking English e ectively, Macmillan, 2003.

. SEMESTER II
BT20ICC Molecular Biology _ 3 Credits

Lnit I
Genome organizatron
organization of bacterial genome; Structure of eukaryotic ch.;mosomes; Role ofnuclear
matrix in ckomosome organization and trrnction; N,Iatdx binding proteins;
Heterochromatin and Euchromatin; DNA reassociation kinetics (cot curv-e analysis):
Repetitive and unique sequences: Satellite DNA; DNA melting and biioffif'a"ni,iry;
Nucleosome A methylation &'irnprinting.

1I

Unit tI
DNA S trudr,re; Replication, Repair & Recombination
Stn'rcture of DNA - A, B, z and triptex DNA; DNA Replication: Replicons, mapping
o.gins of replicarion, salient features of replication : ;nitiarion, elongation'ani-
termination in prokaryotes and eukaryotes; Enzymes and aecessory proteini; Fidelity.
DNA repair: Enzymes, Photoreac tivation; Nucleotide e>:cision iepair; Mismatch
corection: SoS repair; Recombination: Homologous and non-homologous; Site specilic

Point, Defending



':ar+':-*

Gene disruPtion;'"FLP/TRT
.',, .:ir't",,.rili#{*$i.,$ii:B+';i1r*!r:"r:. r.

Unit III
Prokaryotic & Eukaryotic Transcription

Prokaryotic Transcription; 
-Iranscription unit, Promoters-Constituti'ie and Inducible;

operators; Regulatory "r".""ii^m,ti'utitn; 
enenuation; Termination-Rho-dependent and

#.p"J"", .i.ntr_termination; Transcriptionai regularion-Positive and negative; Operon

concept - lae, trp; Etrkaryotr" ;-.";t-i; and regiulation; RNA polymerase structure and

;;;"r'blrj^#l6qt,rElt*. i, rl, itt; outa'vo1ic promoters and enhancers; General

ra#iir"66Ailmrtgm*#6"gp.r,"irsigspla,A.tegassociatedf actors(TAF);

Activators and repressorS; T.r"".d"; ;;J p"tt-tn*toiptii"at gene silencing'

Unit IY
Post Transcriptiopal Modiflrcations

hnRNA, mRNA prroeessingt tl- Cup formation; 3'-end processing and polyadenylation;

nf.fe ipfid"g; p-cessi.tg 
-of 

IRNA and IRNA; RNA editing; Nuclear export of mRNA;

mRNA stabilitY; CatalYtic RNA.

Transiatioo & Transport
ffi;i;;* fr1ffirtRi6oro*"*; Composirioo and assernbLy; Universat. geretic code;

Degeneracy of codons; Termination codons; Isoa"cepting IRNA; Wobble hypothesis;

M.-.U-lr- of initiation, elongation and termination; Co-and post-tlanslational

modifications; Genetic code in titochondria; Trarsport of proteins and molecular

chaperones; Proteih stability; Protein hrmover and degradation'

Unit V
Mutatrons; Oncogenes and Tumor Suppressor genes

Nonsensq missJns. and point mutations; lntragenic and lntergenic suppresslons;

Frameshift mutations; Phpuicak, Chemical and biological mutagens; Transposition -
Transposable genetic eiements in prokaryotes and eukaryotes; Mechanisms of

transposition; {ole of transposons in mutation; Viral and cellular oncogenes; Tumor

,rppi..ro, genes from humans; Structure, function and mechanism of action of pRB and

p53 tumor suppressor prot"irrs; Activation of oncogenes and dominant negative effect;
^Slrpp."srion 

of tr-l-o, ,rppratto. genes; Oncogenes as transcriptr'onal activators'

Text/Relerences
denjarniq^LSggr,*,Qgs-F&SttFEditioq Jones' ahd tsarlett Publishers, 2 0 07

l.-U-,lm,E jtj$:ff-friipti", J.W. Roberts, J.A. Seitz & A.M Weiner; Moiecular Biology

of the Gene, 6th Edition, Benjamin Cummings Publishing Company Inc' 2007'

Atberts et al; Molecular Biology of the Ceil,4th edition, Garland,2002'

L]



Unit I
Introduction to Intellectual Property. Types of Ip: patent, Trademarks, Copyright &
Related fughts, Industrial Design, Traditional Knowledge. Geographicar tniica'trons,
Protection of New GMos; Intemationar framework for th.q p.ot".iion to History of
GATT,WTO, WIPO and TRIPS.

'prior art'; Patent databases; Searchjng
searehes (tlSPTO, EPO, India etc.);
, 

',' |,:.

Unit III
Basics of Patents. Types of patents; Indian patent Act 1970; li.ecent Amendments; Filing
of a patent application; Precautions before patenting-disclosure/non-disctosure; wlpo
Treaties; Budapest Treaty; PCT and lmplications; Role o1- a Country patent Office;
Procedure for filing a PCT application.

UnitV
Biosafety Introduction; Histoncal Backgrounds; Introduc iion to Biological Safety
Cabinets; Pnmary Containment for Biohazards; Biosafety L,evels; Biosafety Levels of
specific Microorganisms; Recommended Biosafety Levels for Infectious Agents and
Infected Agents aad Lrfected Animals; Biosafety guidelines- Govemment of India;
Definition of GMOs & LlvIOs; Roles of fnstitutional Biosafety Committee, RCGM,
GEAC etc. for GMO applications in food and agneulture;
Environmental release of GMOs; fusk analysis, asse:jsment, management and
communication; Overview of Natio r i.,'&rar;-ri*!--.-'ons arld refevdfltr- Inteinational

,iAgreements.

Text Boolv References
o Patent Law, P. Narayan Eastem Law House
. Biotechnological Innovations, Moral restrain and patent Law, Oliver mills ;
. Intellectual Property 3th Edition, David Bainbridge, pearson Education
o Patents in Chemistry and Biorechr:ology. Philip W GrubU, Claren Don pres:,

Oxford

13

Concept of 'prior art'
Intemational
Analysis and report



Unit III

Texts,References

Prem S.Mann, lntroductory S tatistics,

Jotn A Rice, Mathematical Statistrcs

Duxbury Press, 2006.

Cluster analysis; Phylogenetic clustering by simple i"tT"C t:'tT':1"::t:-|;l:t:::
lsed Panern: Theory of Prohles and

pattem; Regular exPression bi
jl*ar--i*. -\-ufqrcknu rnodels: ConceDt of HMMS; Baum-Welchrnodgls; ConcePt cConcept of

lHn,?i,',],"Jffirfr*duiii 
.i;;;,.i;-i;;iry 

.rus,in'.ation: paftein iecognition

methods

Unit IV
GoalsofaMicroarrayexpenment;NormalizationofMicroarraydata;Detecting
aiff.r*tia g"rr. .*pr".iioo; 

'p,i,,tiput'to-ponent anaiysis; CLustenng of microarraY dat'

structure determination by X-ray crystallogiaphy; NNIR spectroscopy; PDB (Protein Data

ir"*l *a NDB Q.{ucLeic e"iJbut^ eunkl; iiti fo,rrut, ior storage and dissemination of

molecuiar strucfl[e.

Unit V
Methods for modeling; Homology modeling; Threading and protein structure prediction;

it-.t -,r"-rt*.t,.r. "olnp*iron 
"of macroriolecules with reference to proteins; Force

fi"lds; Mol"culu, energyminimization; Monte Carlo and molecular dynamics simulation

, ar !-:-' - 'r"'' - "-'

: A. formdatioa for Analysis in the Health Sciences'

6th Edition. WileY, 2006.

and Data Analysis, 3rd Edition, John A fuce

Proleornics, & Bioinformatics, 2nd

Bioinformatics Computer Skill, I st

Campbell and Heyer, I)iscovering Genomics,

Edition, Beniamin Cummings, 2002'

Cynthia Gibas and Per Jambeck- Developing

Editir-r, O'R.eiliy puhlication. 200 i'

I4



I111:l"l?O 
fudamental concepts and anaromy of tIe immune system. Components of

innate and acquired immunity; phagocytosis; Complemerrt and inflammatory ..rponr..,
Haematopoesis, primary und secondury lymphoid ;g*r;ir;$il;6;;;,
Lymphocyte circulation; Lymphoclte homing; Muco-sal and cutaneous associated
Lyrqphoid tissue. .Mucosal Immunity; Antigens - immunogens, haptens; MHC and MHC
gerres, \4HC and iillUJrgr.q;resp9-lsiveness ard dir.as" suscitibility, HLA typityping.

Unit I

. Kuby, R$ Gqldsby, Thomas J.
Edition, Freeman, 2002

. Brostoff J, Seaddin JK, Nlale D.
/: ,,.^- \ r L^r rj..r,r'

8T204 CC. Immunolosy - 3 €reditS .. : '

Kindt, Barbara, A. Osbome Immunology. 6th

Roitt IM. Clinical [mmunology, 6,h Edition.

unrr rr - .r'P'j 
flFi={;- ; .:..:. ., 

,
Immune resp<inses geriffiSteE bf B ana r Lffiocytes- frnmurroaloh*iins,basie.s&ua.rure,
classes & subclasses of immunoglo;rd"., 

-;ti;;c 
dlterminantr, luririg"n.

organization of immunoglobulin genes; B-cell recepto"r; fn rn""ogto;Ji;'.rper Jily,
Principles of cell signaling; Basis of self-non-self iiscrimin*tion; Kinetics oi i--un.

endogenous antigens, exogenous antigens, ,oo-p"ptid" taclerial Ltig".r, and super-
:CdlTler

response, merlory; B cell maturation, activation and differentiation; Generation of
antibody diversity; T-i6lI-mafuration, activatior aad. diff,erentiation and.T-cel[ receptors;
Functional T celi Subsets; Cell-mediated immune responses, ADCC; Cytokines-
properties, receptors and therapeutic uses; Antigen piocessing and presentation-

Aatigen-antibody interactions. precipitation, aggrutination and comprement mediated
immune reactions; Advanced immunorogical t".h.,iqr., -RIA ELISA, westem blotting,
ELISPOT assays for assessing ligand-receptor interar:tion, CMI ,."frrriqr"._
lymphoproliferation assay, Mixed lymphocpe reaction, Celi Cytoxicity urruyr,
Apoptosis, Microanays, Transgpnic mice, Gene knock_outs.

Unit lV
vaccinology. Active and pas-qive immuni zattor; Live killed, att.enuated, subunit vaccines;
Role.and properties of adjuvants, recombinant DNA and protein based vaccines, plant-
based vacches, reverse vaccinology, peptide vaccines, conjugate vaccines; Antibody
genes and antibody engineering-chimeric and hybnd monocronal antibodiei; catalltrc
antibodies and generation of immunoglobulin gene libraries.

Unit V
clinical Immunology. Immuniry ro Inlecrion: Bacreria, viral, fr.rngal and oarasiric
inlections. with examptes; Hypelggtsiri.yig,=,**I#ps.l:tv; autoiiffiiii^"a"iyp.=,
Lvlechanrsm and role-oE €EFR4;T-ce[[s: MHS and TCR in autoimmumw: treatmeni of

i auteimm,.ne disiases; r.u"rpr*tut,o"il;;ilgl; - ?;;";it;ilr;"il;r".
response to tumors and tumor evasron of the immune systern , Cancer iimunotherapy;
Immunodeficiency- primary and Acquired / secondary
Text lReferences

Unit III

l)



. Janeway et a1., Immunobiology, 4'h edition, Cunent Biology publications'' 19-99 
,,

,:,!.i:.rN&aut,,Fundamentalof.Inrniiuioiogy,4hedition;Lip@*ottfilvenirlgg itti:YW:,T-.,i:;;.i"'i::.i';4i9
Goding, Monoclonal antibodies, Academic Press, 1985.

Roitt Essential Immunology, 12th Edition Wiley Publication.

BT205CC Genetics - 3 Credits

Unit II
Muttiple alleles, Cfuomosome theory of heredity, Linkage; crossing over. Sex linked

inheritance and Her,nophilia, Penetrance aad expressivi,ty of characters. Complex
characters, Chromosomes and sex determination Humans and liies, Dosage

cornpensation of genes

UniFtrII
Bacterial genetics, Transfurmation, Transduction and Conjugation, Different types of
plasmids, Transposons, Integrons

Unit IV
Mapping of genes both prokaryotic and eukaryotic, Morgan Units" Chi-square test,

Cytological tests, different types of chromosome banding and karyotyping.
Population genetics and Hardy-Weinberg Equilibrium-

Unit V
Extra chromosomal hhentairce, plasmrd, mitochondrial, plastid DNA as examples
Ploidy: Polyploidy and Aneuploidy

Text /References
o Genetics, A Molecular Approach; T A Brown; 3'd edition; Chapman and Stall
. Principles of genetics Snustad and Simmons second ed tion Wi.ley
. Genetics;Strickberger 3'd edition Prentice hall India

lrintiptes of Genetics eigth edition Gardner , Simmons and Snustad

An introduction to genetic analysis; Grilfith Miller, Suzaki and Leowonter
Gelbart 8th edition; Freeman publishers

t6

. ,.-;.:

Basic Genetics. Ro.bert F,. WeaveE
,.-ri - *;b,tr:G;ai;+;:i"-. .

ffiflffiffire;fand Science, 3'd Edition.
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Preparation of competent cells
Transformalion of E.coli with a standard
efficiency.
Plasmid DNA isolation
AgandSe gdl electrdphoresis of DNA

*
plasmid. Calcuiation of transformation

lTl:"i": tf ?T{,IQm aearose gel :: eFeictroetution urd puritication
tsotatron of total RNA
lsolation of polyA' RNA
Induction of operon in E.coti ( using different strains and diil.erent conditions)
Intra-genic complementatio n in E.coli
DemonStration of In vitro transcription, In vitro fianslation, metabolic labeling ofproteins.

Inu'odr,rction to MS.EXGE.--,U.,:O. workshee! !a gn*gr data, crdit dare, copy data, movedata Use of in-bu t statisticat Functions for computation or. Mean, s.D. correlationregression coefficients etc. IJse of.bar d_iagram, frirt"g.",,, ,,,",,.. pl*, 
";;il;itools in EXCEL for presentation of data. rniodu"tion ,J rtutirt;"ur .o.pri". pu"?fr..*-

Searching PubMed' Introducrion, ro NCBI data bases, BLAST - BLASTn, BLASTp pSI-

-BI+ST, 
Sequence manipulation suite, Multiple ,"qr"r". utigo_ent, primer desiping,

llJl:ff;::" 
A-natysis. protein Modeiine. pi.t.i, iirr;tu e analysis, no"hog,iT;;t

" -, ,. 
BT2_08PC Irab:- 5 Immunotechnoloey _ 3 Credits

Jetectlon ot animals. preparation of anrigens. tmrru_izariin and methods oIbleeding, serum separation, Storage-
Antibody titre by ELISA method.
Double diffusion, Immuno-electrophoresis and Radia.l lmmuno drllusion.
immunoblotting, Dot blot assays
Blood smear identification of leucocyes by Giemsa stain
Flurochrome - Ab Conjugation

filtration.
suspension, cell counting and viability9. Separation of mondnuclear ..ff. Oy fi.ofi_fffpulr-",, 

Y:.::lig:^T:loluy". f,om p"ntoneJ ;il;; rnacrophage deveLopmentlrom cell [ine and measuremeniof phagoclti. *tiuit,]
I ] Y::-ll..r".t oi doubling tim., t.yprinlruiion urJ rrL"urtrring
12. eryopreseivation of celi ljnes. thawing anilcell g.;,h.
13 Preparation of metaphase ckomosomls f.o^ 

"rii*",i."tt,14. MT'f assay tbr cell viabilitv and srowrh

i_7
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Unit I
Isolation and screenilrg of
industrial rnicrobes ; strain

Unit II

Unit Il

Unif fy ,*-. -t'e;:.t*!-d;". - t::-i.:..,:: :
Environmental application of microbes;
remediation.

BT21OEC Microbial Technoloev - 2 creditq

industrially important microbes; Large scale cultivation of
improvement to improve yield of selected compounds e.g.

Basic principles of bioprocess as applied to selected microbes; process optimization of
selected products. Penicillin, Ethanol, Citric acid.

Recombinant protein production in microbes; commercial issues pertaining to the
production of recombinaat products from microbes; Downsteam processing approaches;
Industrial microbes as. cioning hosts (streptomyces/yeast)

Ore leaching; Toxic waste removal; soil

Unit V
Microbial application in food and healthcare industries; Food processing and food
preservation;. Antibiotics and enzymes of pharmaceutical use.

Texts/References
Glazer and Nikaids, Microbial Biotechaology, 2nd Edition, cambridge University press,
2007
Comprehensive Biotecbnology - Munay Moo-young, Elsevier
Principles of Fermentation Technology. Stanbury, Hall and Whitaker

(A) Nature Biotechnology
(B) Trends ia Microbiology

unit I General properties of viruses- Structure and Morphology, curtivation. Methods
used 

-for 
viral quantifieation and enumeration. Electron-microscopic studies viral

classification DNA and RNA viruses, Laboratory requirements for cultrvation, Lawn
culture- E*rbryonated egg inoculation, Animal inocutation, peirnissive and non-
permissive hosts or cells. Tissue - Types of cell-lines used for the study Detection of
virus groMh in cell culture

t8

- Pergamon Press
Oxford-
Joumal :

Elective Courses

(C) Current opinion in Microbrology.

tEC Molecular Virolocy - 2 Criitits



Unit_II Viral Tropisni, Factors responsible for viral t opir-.'h.;iliti f,T A viruses
and RNA viruses, etfecrs of viruses on the host ceils c;,to-pathic effect. Immune
aversion mechanism of viruses, Emerging viral diseases. vinrs Aost interaction- Acute
infection, ch'onic/persistent infection latent infection dnd {owly progressive virus
infection viral inclusion bodies - methods of staining and demonitration.

Unit IV
Bacteriophages lambda phage, T phages, Filamentous phages M l3 phages. Lytic and
l,vsogeruc cycles of Lambda phage. M13 replication Types of ptant vir,uses, Economic
Iosses due ro important viruses;DNA viruses, RNA viruses, satelrite viruses, viroids,
vrrusoids; Disease symptoms, local and systemic movement of viruses, plasmodesmata
and virus movement.

Unit Y
virus 

.detection and diagnosis; rnfectivity assays- Sap transmission, insect veror
transmission, agroinfection (using Agrobacterium); tltracentrifugation, eiectron
microscopy, serological methods, immunilectrophoresis in geis, direct double-antibody
sandwich method, Dot ELISA, Immu,osorbeni electron *i.ro."opy (ISEM), Nucleic
acid baseci viral detection.

Texts/ References
Ed. c L. Mandahar. Moleeular biorogy of prant vimses, K1u wer acadernic pubrishers,
Dordrecr, I 999.
Roger Hull (Ed), Mathews plant virorogy, 4th Edition, Academic press, San Diego,
2.002.

DGA. Walkey (Ed), Applied plant Virology,2nd Edition, C hapman & Hali, London,
1991

Text Book of lvlicrobiology :Ananrhanarayanan & Jayaram panikker

Medical Virology : Fenner and White

Pnnciples,4ndP.r,aclice-oirs,fettsff6i-Erjs[ai.; - ilrff.i Bennett, Dotirvot- 1 & 2
Mediial Microbiology : David Greenwood, Slack, peuther,:r

Essentrals of Diagnostic Virology: G. Storch

Notes on Medical Virology By Morag.C. Timbury
Diagnosric methods in Clinical Viroiogy:N.R. Grisr

Fundamentals of ivlolecuiar Virology By Nrcholas FI. Acheson

t9
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of tumours;

Unit II 't '

Cell transformation and tumorigenesis: Oncogenes; Tumour suppressor Genes; DNA

- - _- regEir=genes arld .gs4etic inslabilityl Epigenetic modilrcatio1 -,,tqlsrnerase activity,

ffiieBb$l4:.iffiIftii.i{'i .r- , j 
':r}&it:r} .i-.:jr -+:.

Familial cancers: Feligoblilstoma, wilms' tumour, Li-Fnauineni. syni&onE;,,.eolorqetal.-
cancer, breast cancer; Genetic predisposition to sporadic cancer.

Unit IV
Tunour progressioi: angiogenesis and metastasis; Tumour speciflc rnarkers

Unit Y
Cancer and environment: physical, chemical

and counseling.

Texts/References ,

Geaeties of eaneerl Genes Associated wrth Cancer invasion, Metastasis and Cell
Proliferation; G V Sherbet and M S Laksmi; Academic Loress
TlaeBiology of Caneer; Robert A Weinberg; Garland Science.
Canser and the. search for selective biochemical inhibitors; E J Hoff,rtan; CRC
Alberts et al., The science of Genetics, Saunders, 1999.

Alberts et a1-, Molecular Biology of the Cell, Carland 2008.
Beiij@@-;l$qEtEs.A'Conceptual Approach" 3rd Edition,, Freemar4 2Q07.

Berg and Singer, Genes and Genome, 1998.

Black, Microbiology: Principles and Explorations, 6th Edition Witey, 2004.
Cowell, Molecular Genetics of Cancer, 2nd Revised Edition, Bios, 2001 ,

Unit I
BT213EC Pharmacoeenomics - 2 Credits

Pharmacogenetics; Benefits; Practical applications ofPharmacogenomics;
pharmacogenomics; The promise of Pharmacogenimics tod4y Jea-{largr.te,"pexenaliaed

;pegs*gnebq.${AE}Fles oFtsYF gene viriations leading to ygri4ble
n'of variation; Mutations -&-its=kina;'19;O' * 

- 
election;

gJoups, ftIces.

Unit II
Pharmacology; clinical pharmacology; Drugs; Drug Legislation & safety; Types of Drugs

- €xamp+es-k drugs; Drug potency and Effieaey; ADME of Drug- Drug
absorption; Drug distribution; Drug metabolism & Drug excretion;

20

Genetic heterogeneity and clonal evolution.



ffim'
Unit III
Drug-efficacy-&'
respose in patients by correlating gene expression;
potymorptrism; Alleles; Single nucleotide polymol?hism; Genotyping; example of TPMI

and DPD gene mutation and their impact in ffeatment strategy.

Unit Iv
-: Genetic mar&er -BioqlarkEls !n early drug development: Biomarkers in Clinical

Diagrrostics - exaniple of cancer biomarkers;

Wu R and Lin M, Statstical &
Yan Q Pharmacogenomics in New

LLC,2005.
Rothstein MA and Coliins FS, Pharmacogenomics: Soc,ial, Ethical, and Clinical

+l+en-a;Wiiey John & Sons, Inc.,2003

Unit I
Introdl]€ti.on to stem Cells
DefrnLitiou e tassification and Sources

Unit II
Sieml dii.l diffEientialion; Bld'dtocyst "dnd':inner

Mamnralian Nuclear Transfor Technolo gy;

cells; Organogenesis;

Unit III
Characterization of stem ce11, Stem cells cryopreservation

Unit IV
Application of Stem Cells
Overview' of embryonic stem cells for therapy Neurodegenerativa-diseases;

in Syndromes; Tissue systems
(idney failwq ti+er faiiure; Cancer: Hemophilia

Biorrarkers for molecular

York, LLC,200&"
Meyer UA and Tyndale RF, Pharmacogenomics, 2nd Edition, CRC Press, 2005'

Inn'olcentf-F, Pharmacogenornics: Methods and Applications lipringe*Verlag New York'

cell mass

adultand

2t

Unit V
Human Embryonic Stem Cells and Society
I{mn-ansterrrcetts-researcI: Ethiral eomiderationy, Ste*r- r:ell - +eligion consideration;

Siem cell based therapies: Pre clinical regulatory consideration and Patient advocacy.



Cel.ls:.,AsJ

Therapeutie lOtential, Jones and.Bartett' 2003'
1

P;;; i a..eseJ"")i Stem Cell Biologv and Gene Therapv'

1998.
Robert Lanj4 Essential of Stem Cell Biology' 2nd Editron' Ac:*T^:::tr1::::
ffiH"-ffi;ii;; 

-si"- 
c"u rransplantation Biology Processes Therapv, Wilty-

st

emoryoruc ano autltt >Ls,,r !e,r' vv'vvve 
,; c'Iinicat apprications; Ethicar

;#;{"*t"-s-Roie of adult and embryonic stern cells ---

Unit III , .---L-^-^;-,:-.
Recombinant thecdpy; Clinical app[cations of recombinant technology' Erlthropoietin'

Insulin analogs and ;ts roie in aiuUtttt; Recombinant human growth hormone'

;;il;k-^; ;td ruokinase in thrombosis ; Recombnant coagulation factors'

Unit IV
Immunotherapy; Monoclonal antibodies and their.role in cancer; Role of recombinant

interferons; lmmunostimulants; Immunosupressors ln organ transplants; Roie of Cytokine

;ffi^ii]ii6#**yr*"ittu*' fr",, t"totttluant vaccines andlclinical applications-

Unit V
Gene silencing technology; Antisense therapy, siRNA; Tissue and organ transplantation;

Transgenics and their uses; Clooing; Ethical issues'

TextVReferences
Bemhard Palsson and tjangeeta N Bhatia, Tissue Engineering, 2nd Edition, Prentice Hall'

2004.

ffi uc."1y+rtr*:JgHg*:l:.Y*P*11:l1l:qtleFalsLseq&]r#nrqdicine'
3.':..:+rirri'E r: 'r r ',-.rl,r

Nucleolus. plasma membrane, cell wa[l, flagella' Bacterial

Unit II
Ciassift atis.a; differenee between Eu-bacteria and Arqhpbacterie' Biochemical tests

r+ffirenealelassifieetis+-Phviogeni c aLnd molecular chalagterizltiol,

22

Unit I
Prokaryotic cell structure,
eieetron Eansport chain

idEt fti.X.g-Elsevier, 20 0 6.

H}t"'**rr tnt u"ffi u*riers to gene dglivery; 9':ltt:1*i:l:i T:"::lT:uene ,'srap)' r,u.\is,urq 
;;il"il; ,i-, ..aiut"a gbne transfer; Liposome and

diseases for gene theraPY; Re

nano-particles mediated gene deiivery'

BT216EC Bacteriology - 2 Credits



cherrli
riii*,.

ibioties and its- action-development of rosistance against antibiotics'

rcSistatrce and MAR indextng
,.-,i

,,t*;#H## Krdrs'BiR'i; Mididbturoev"*'sa;'on' rata Mc

Cholera leprosy and tuberculosis Clinical symptoms'

*'

D, Microbial Genetics' Jones Bartlett

, 
MiorrrbiologY, 4thEdition' CBS

Biology of Microorganisms' '1 1th Edition'

Unit lI
c""."po of basic mode olf:T":]:l:l:::::"r::concepts. of basi" T:* "-',t?ff:"i#i ffi."il batch ard continuous fermenlation -:

Types of fermentation Td t: ' ---^-^.^-.+i^n. s.,t,ir} suirstrate, surface and submergedsriiJrJr*",", surface and submerged
y's biotransformatlon; sollo suostr4t'' J

'conventional ft5Y11:"1^: 
o.,.,nnmics: Fermentation media;

[frimal andfermentation; Fermentation economlcs;

. mechanicaltY -agitated;
5$eryl!F;gt*='r-+ =- -'
ffii.ri"t and agitation in bioprocess;

on, ,o..t.iogt Media lormulationl

tut.*ui"ir""t and control o I'

;iilil;;;etersr Scare'q T9.::*, ::::flT'H
[\:oox:'; lTffiT::: xI,: :# 

" 

iiH' JJ Li i "?ffi 
p"'u*' "' 

a gi utio n' p re ss ure p H

Uaii tll-
Downstream Processlng
Bi+separation-lrHration, centrifu gatiol' sedimentatign, oceulation;

i:hrqt.,aleeleh, c ie@ioues I

Cell disruPtion;

Reverse osnlos is

23

Unit I

l,:Urn::Xff 'trlf#:;H::'iffi?""i"[v important microns;. Microbial growth

amtr dea*r t*"J;-' i;;;ple from tJ;t* panicularlv with reference to

industriallyu"ful;*it'oo'ganisms):st'uini*p'Tt=#l"itbrincreasedyieldandother
desirable characterisrics



.-aliY.;

and ultra fi ltration; Drying; Crystal Iization;
and its di sposal-., - , .r -r. 

.: r ,...r..-rr;1ii!i: at.:rx*;. -

Unit IV
Applications ofenzymes in food processing

!-yrni: bioconversions e.g. starch and sugar conversion processe$ High-Fructose com
syrup; Intersterified fat; Hydrolyzed protein etc. and iheir doivnstream processing;
b{in!$L4!+ESgs: $9oxyge1a!9n and desugaring by gtucoses oxidase, beir mashirg___ _ _.-J q_-:::: 16 vJ' Sauvwowr user ruaJrrurB
and chill-proofing, cheese making by proteases and vanbus other enzyme catalytic

ApplicationJ process operations and prpdp.c!on
:ood ingredients and additiv;'piepriied by fermenrarionFermented foods and beverages; Food ingredients a"a aaaitivei piiip"drea

and their purification; fermentation as a method of preparing and presewing foods;
microbes and their rxe in pickling, producing colous and. flavours, alcoholic beverages
and. other product3; Process wastes-whey, molasses, starch substrates and other food
wastes for bioconversion to useful products; Bioenergy generationfiofuels; Bacteriocins
ftom lactic a$cid bacteria - Production and applications in food preservation.

Unir V'
enzyrne feehniikigr;pmoauqtror5.. reco.very, stability and formulation of bacterial and
fungal enzymes-amylase, protease, , glucose isomerase; Immobilised Enzyme and Cell
based biotransfortnations-steroids, antibiotics, alkaloids, enzyme/cell electrodes.(to
Bioprocess) knmobilization of enzymes and their industrial applications
Production, recovery and scalling up of enzymes a,rd their role in food and other
industries.

TextslReferences
I{ickion AT:;Bioprocess Engineering in Biotechnology, prentice HaI1, Engelwood Cliffs,
r991.
Shuler ML and Kargi F., Bioprocess Engineering: Basic concepts, 2nd Edition, prentice
Hall, Engelwood Cliffs, 2002.
Stanbury RF and Whitaker A.Principles of fermentation Technology, Pergamon Press,
Oxfoid, 1997.
Baily JE and Ollis DF., Biochemical Engineering fundamentals, 2nd Edition lvlcGrarv-
Hill Book Co,, New York, 1986.
Aiba S, Humphrey AE and lvlillis NF, Biochemical Engineering, 2nd Edition, UniversityY'
ofrfokyo press,T

ryqrEfih€tr*{,i€!+EHiffiIffilogy: r The principles, AppliS4tillC
otethnology in industry, Agriculture and Medicine, Yol 1,2,3

4d'
and

Regulations of
4 Young M.M.,

Ree,d Elsevier India Private Lrd., India, 2004.
Mansi EIvITEL, Bryle CFA, Fermentation Microbiology and Biotechnology, 2nd Edition.
0lTaylor & Francis Ltd., UK, 2007,

t4
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BT302CC Genetic Eneineerine - 3 Credits .

Unit I
Basic Concepts ; Basic principles of genetic engineering. Scope of genetic erigindeiiirg
Basic tools: restriction and modifying enzymes; DNA ligations: biunt and cohesive end,

linkers and adaptors, homopolymer tailing.
Cloning vectors: Plasmids, Bacteriophages (Ml3 and LambdeL) Phdgemids, Cosmids,

Artificial chromosomes.

(Human viral vectors, shuttle vector); Intracellular, periplasmic and extra cellular
expression, recomhinant protein purification - Iaclusion bodi,:s, His/GST/MBP tags,

protein re folding.' Protein-protein interactive screening - yeast t\vo-hybrid system, Phage-

display

method. Nlaxam Gilbert method,

lntroduction of recombinant DNA into prokaryotic and eukaryotic systems -
transformation, DNA transfections using various agents, DNA. rnicroinjections, Ti-DNA,
geng@- -

. - -!_iji,.:.. _-. J....: f , . , i.+..-ri__;i;.+iiqi;]L! i. i .r,i

Unit III
Recombinant sc?eening and selection Labeling of DNA - nick translation, random

pnming, radioactive and non-radioactive labeling, nucleic acil hybridizations: colony,
plaqug dot blot, southem and northem, subtraotive hybridizadon, antibody based and

functional screening; fluorescent in-sittt hybidization, chromatin immunoprecipitation,
DNA-protein interaction - Gel retardation assay, DNasel footprinting; methyl

iltereference assay:

Unit IV
DNA sequencing techniques, Sanger-Coulson
Automated DNA sequencing.
Sire-directed mutagenesis and protein engineering
Polymerase Chain Reaction: basic steps, Primer design, Types cf PCR: multiplex. nested,

RT-PCR, real-time, touchdown, hot-start, colony etc. Applications of PCR.

Study of gene regulation, DNA transfection, Northem analysis, S 1 mapprng, Primer
extension, RNase protection and Reporter assays.

arid gene delivery,
RNAi and gene-

--tt fansgenrc and gene Knockoug technologies..Gene therapy. Vecrors
-,,r^-i1,,"t-i,"-;il:l r ; ^rftrri'ugffi€ftt?rfion Ge ne co rrec tio n. G ene re g Ldati o n.

DI.{A Microarray technology: Production and types of microarraLys and applications.

Unit V
Molecularrnappingrcf genome. Genetic an& physieal mar; ehromosome micro-
dissection and microcloning, Molecular markers in genome analysis (RFLP, RAPD, and

AFLP analysis, molecr-tlar markers Linked to disease resistant genes). Application rn
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Unit II
Expression
expressi.on.

heterologous genes: Bacterial, Yeast, Insect Baculovirus'

,cene [eoI .'..' r. ''sl Lencmg.
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forensic, 6i5sa5s prognosis, genetic counseling,
I -. ,1 1,:1.,;.bjodivers.i1Y.

REfERENCE
Principles of Gene Manipulation - Primrose, Twyman and Old. 6th edition

Molecular Cloning : A laboratory manual- Sambrook and Russell- {ol I,[], and III CSHL-

DNA cloning: A practical approach- D.M Glover and B,D, Hames
I{qlecqlar and cellutar methods in biology and medicine- Kaufman- -MffiodsE erzylrlobAi- Vof tS2: A guide to molecular cloning techniques- S.L. Berger

A- Frier
Molecular biotechnology- S.B. Primrose
Molecular biotechnology- GIick and Pastemak

Unit - I
Introduction, Structural organization of genome in prokaryotes and Eukaryotes;
Organelle DNA -mitochondrial, chloroplast; DNA sequencing-principles and translation
r++arge seale- pry{99ts; Recognirion of coding and non-eoding--seqtrenees and gene
annotatioq; Toold:f6u genurne ana[ysis - RFLP, DNA fiogerprinting , RAPD, PCR.

Linkage and pedigree analysis-physical and genetic mapping.

Unit-[
Genome sequencing pmj eets
Microbes, plants and animals; accessing and retrieving genome project information from
web; Comparative genomibs, Identrficatron and classification using molecular markers-
165 rRNA fyping/sequencing, ESTs and SNPs.

Unit III
Proteomics. Protein analysis (includes measurement of concentration, amino-acid
composition, N-terminal sequencing 2-D electrophoresis of proteins; isoelectric focusing;
Peptide fingerprinting; LCIMS-MS lor identification of proteins and modihed proteins;
MALDI-TOF; SAGE and Differential display Proteomics, Protein-protein interactions,
Ye3sr two hybrid system.

li t,. i;;

Urit-rv
.:ti1_ \

drscovery-identification-of gene targets,

Unit -V
Functional genomics and proteomics
Mi.roarray ; ProteiE and peptide mieroerr+y-based +eeh*relesy+PeR-di+eeted. protein in-
situ arrays; Strucrural proteomics
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pedigree analysis,

DNA science: A



Texts/References

l. ]zoet D, voet JG & Pratr ClW, Fundamentals of.:Eigch;9p1istyr,2l4J
2. Brown TA, Genomes, 3'd Edition. Garland Science 2006
3. eampbell AM & Heyer Lj, Discovering Genomics,-proteornies and Bioinformatics, 2nd
Edition. Benj amin Cummings 2007
4. Primrose s & Twyman R, Principtes of Gene Manipulation afid Genomics, 7th Edition,
Blackwell,2006.
5- Giick BR & Pastemak JJ, Molecular Biotechnology, 3d Edition, ASM press, 199g.

' ': --'

Somatic hybrictization - methods and

Agrobacterium-plant interaction; viruLence; Ti aud Ri plasmids; opines and their
significance; T-DNA transfer; Disarming the Ti plasmid.
Genetic transformation
Agrobacterium-mediated gene delivery; cointegrate- and binary vecton and their utility;
Direct gene transfer-PEG- mediated, electroporation, particle bombardment and
altemative methods; Screenable and selectable markers, characterization of transgenics;
Chl.o.r-op. JTt tT{91111igq rUarter-free method,oio gies ; Gene targeting.

Unit III
Molecular Mapping & Marker AssiSted Selecribn (MAS)
Quantitatiye and qualitative haits; MAS for genes of agronomic. importance, e.g. insect
resistance, grain quality and grain yield; Molecutm polymorphism, RFLP, RApb, STS,
AI'LP, SNP markers; Construction of genetic and physicai map; Gene. mapping and
cloning.
strategies for Introducing Biotic and Abiotic stress Resistance/l[olerr]aEei:i - ;. . -

, thermal--stress,.flooding and submergence

Unit - IV
Genetic Engineenng lor Plant Architecture and metabolism

compounds; Source-sink relationships for yield
Plafafchitecture; Flowering behaviour.

increase; Poljt-harvest
value addition
bioengineering;

)1

_EiiF&=1

resistance; andr patho gens resistance ;
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Plant as Biofactories
Concepl of hifactories; Ferrne.gtgtion and production o

antibiotics and other biomolecules; Cell culrure tbr

productiori 6f pharmaceutically important compounds;

Unit- V
Plani Genomics
ldemification of cagdidate

Flowering, CABI, 2006.
Methods and R.eviews,

and Biotechnology.:

Agnculture, Cambridge University Press, 2007

Plant genetic resources; Biosafety and containment practices

Textsy'References -,
Adrian Slater, Nige! S-cott and Mark Fowler, Plant Biotechnology: The genetic

manipulation of ptants, lst Edition, Oxford University kess, 2003 - ' -' 
,gafi UV BR Jordan, 2nd Edition, The Molecuiar Biology and Biotechnology of

BT305CC Immunotechnoloev - 3 Credits

Unit. I
Introduction to.Immrmotechnology. Kinetics of Immune response' memory, Principles ot

knmtmization; Techniques for analysis of Immune response'

rrnftH " .. .'. .'

a"iiU"ay Related Tdchniques Immunochemistry of Antigens - immunogenecity' haptens'

Toxins - Toxiods, Haplen-carrier system; Genetic bases of immune response -
Heterogenecity; noi" *d properties oi adiuvants, Immung modulators; B cell epitopes;

Hybrid"oma Ribuit, n,,man; Antigen - Antibody interaction, affinity , cross reactivlty,

spe"iftcrty, epi:tope mapping; Imriuno assays RIA, ELISA, Westem blotting' ELISPOT

assay, immunoflLor"r"".,."", Surface plasmon resonance, Biosensor assays for assessing

vi\io pio6es.
\'

Unit IV
@ asmenclature- Identifi-cation -9f .ulunu4e Cells; Priciple

of Immunofluor".".rr"" 
'l,li".o.copy, 

Flurochromes, Staining techniques for live cell

i*gi.g -r.i: f*eid celh; FIow cy.tometry, Instrumentalion, Appiications; Cell Functional

llgand - receptor interaction.

t iit BI

; Antibody

*EfuXIF*EFI , :.^ I .."'' '

ffiffi." Maitigene organization oF Irnmtmoglobdlin

engineering; Phage display libraries; Antibodies as in

lst Editi,on-Humana Press, 2007.

Social Context and the Future of

., r. . .5l:!l{;l,E*$a6lFt!i+'{}:;-. '

genes, Ab
vitro and in

bioehemical and exPression

28
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Imm

tiucting ie"lttiques; Microanays; Transgemc mice, gene knoek outs'

'*iTt3:t}fi, o-M.R- westwood, Practiqal Immunologv' 4'h Edition-' Blackwell
- 

publishing' 2002

2. S.Hockfield. S Carlson' C Evans' e 
. -levi1' 

J' Pintar' L Silberstein' Selected

Methods for antibody and Nuxleic Acid probes' VoLumel' Cold Spring Harbor

LaberaEorY Press. 1993 '

3. Ed Ilarlow*David;F-,.aoe' Antibodies-

LaboratorY.Press, 1988'

Manual, Cold sPnng Harbor'

-J

l.l.olutiooffiulyimpo'tuor'"it'*tgunitmsf ormicrobial

ProcesseslPeuicillium'sP)
2. Microbial'production of citrtc acid using '4spergillus 

tltg{er

:.'vii.r"Uia production of antibiotics(penicillin)

4. Productiorrand estin\atiorr of Protease

5. Use of algiirate fof ce[ immobilization 
]

6. RheoLogy of microbiai tJ#"t *i'iiopolymers and determination of various

rheological constants'

7. Production ofmicrobial products in bioreactors"

;. i';;;;;ii;; *d purification of various enz)nnes from rnicrobes

9. Microbial production #;;J;;;; pro"essing of an enzvme' e g amylase'

l0,Variousimmobilizationtechniquesof"n'y,n"tat'duseofalginatefor

"i 11.
1.)

(:"

1. Bacterial culture and antibiotic selectlon meota

i- n*"***of plasmids-- -settrng up-arertrielroLtear:tio!

3. Restriction oF genomic DNA
4. DNA ligation - setting up a Iigation reactton

immobilization
1 1. Prsvention of F

29

reverse
AntibodY,
vaccines.

:ex fo.rqatio-nt ieBioreaciors'
immobilized Sa qcf;qr) n:tyce; 9eryylqiqe



5. Restriction mapping using circular and Iinear DNA
6. Foreign gene expression i4 E col,i ( using GFp cDN. :) ,, " r 

.t,:..
7. PCR - setring up a pCR reaction
8. Southem blotting
9. Electophoresis of RNA ancl Northem Blotting
10. Shot-gun cloning in a standard plasmid vector-_ 4 ,

preparation ofvector,
inse4 pr,qpqlatio! by fractionation of genomic DNA digest, erectro-elution and
pirifiqafibdi
tr-gdtr'61tif-in3ts*futo vectors

L*dfqTryo anhppropriatestrain ( DH5c, JMt0giEI_ l?:t.etq
blue-whrte seiEction
minipreps of recombinants
restriction forcloned DNA insert release

. EI.308IC Lab - 8 plant Biorechnoloey _ 3 Credits
1. Preparation and sterilization of gturrrvu..r, optilil--
2. Preparation stock solution and media for tissue culture.
3. Initiation and maintenance of callus.
4. Organogsage[s ftom cal]us
;. Sonratm: urtiffigixrt=is tiom root culrwes.
6 lnduction ofhaploids from anther and pollen cultures

1 f:tl* and cultuie of protoplasts fiom leaflcallus by enzymatic merhod
8. RAPD analysiS of plant DNA

.':+gi$1;l'l.]+.U:g-,.,..4;'.1. 
l.r1,,,,'

Unit I
Accounting and finance
Taking a decision on starting a venture; assessment feasib ity of a given venture/new
venture;approaching a bank foi a loan; source of financiar assistance; making a business
venture; plants for sseeking loans from financial institutions and banks; firnds from bank
for capital expenditure and for. working; statutory and iegal requirements for starting a
company; budget planning and.cash flow; management;6asics in accor.rnting practiJes;
concept of baiance sheet; doubre entry book keeping; estimation of income]&penaiture,
profit, income tax.

Unit II
Malketins

t .:ry*, 
"j 

*Ar[f;'t'**a for potenrial products, market conditions.segmenrsl
piedictions.of market changes l identirying needs ofcusromers incruding gi s in the
marketlpackaging the product; market linkages; branding issues; developing dirt.rbrtion
channels; prrcrng; policies; competition; promotion/advefiising.

i0
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i Unit III
Negotiationsistraiegy ). ,:?:..-:. :
With financiers, bankers, with govemment, law enforiemenr aulhorities, 'r;i..i.

companies/institutions for technology transfer; dispute resolution skills; extemal
environmental/ changes; cnsis/avoiding/managing; broader vrsion and global thinking.

Unit IV 
!* '

_ Eolry !o us_4Tfintbrmation Technology] for business administration; use of IT in
improving business performance, available software for better fir.ancial management; e-
business set up and manageErent.

Unit V
. Leadership skills; managerial skills; organizational structure; pros and cons of different

structuresl team building; team work; apprarsal; rewards in srnall scale set up.
Suppofi mechar sms 1br entrepreneurship in India.
Role ofknowledge ceotre and R and D
Role of knowledge centres like universities and research institutes; role oftechaology and
upgradation; assessment of scale of development of tecbnology; rnanaging technology;
transfer and regulation oftransfer of foreign rechnologies; technology lransfer agencies.
R efererrces

r ' Biotxrtre.prene,rsltip is;.consolieiation the answer to Biotechnology's linancial need.
Srephan N{. Edginton. Narure America Incorporated

" Hanci book of Bioentrepreneurship. Holger Palzeit and Thomas Brener. Springer
. Biotechnology Entrepreneurship, Vtichael I_ Salgaller. Logos press
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