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ClassffrHT

SemesterAtE{
Subjectifrs{
'l'itle o1' Subject Group

Particulars/fi[qgul
i.J::r:::-: i.: :. :. j.

UNIT-I:

LINIT-II:

M.Sc.

Semester II
Biotechnology
Molecular Biology ?r,An S

fuqqrsrm,fu;ffirsr
Session -2020-2021

Max. Marks 40

Nucleic Acid Structure: DNA as genetic material, Chemical structure and

base composition of nucleic acids, Double he lical structures. Dif ferent lorrns

of DNA, Forces stabilizing nucleic acid structure. DNA Supercoiling'

Properties of DNA. llenaturation and denaturation ol DNA - 1'm and C]ot

curves. RNA - structure, types and function'

DNA Replication: General features of DNA replication, Enzymes and

proteins of ONn replication. Models of replication - Conservative. semi-

conservative and dispersive. Regulations of DNA replication, Prokaryotic

and eukaryotic replication mechanism. Replication in phages. Reverse

transcription

UNIT-III: Transcription: Mechanism of transcription in prokaryotes and eukaryotes.

RNA polymerases and promoters. Post-transcriptional processing of IRNA'

rRNA and mRNA (5' capping, 3' polyadenylation and splicing). RNA as an

enzyme- RibozYme'

UNIT-IV: Translation: Genetic code. General features, Deciphering of genetic code.

Code in mitochondria, Translational mechanism in prokaryotes and

eukaryotes. Post translational modifications (acetylation, glycosylation'

phosphorylation etc.) and transport. Protein targeting, Non ribosornal

polypeptide synthesis - Antibiotic inhibitors and translation'

UNIT-V: Ilegulation of Gene Expression in Prokaryotes and Eukaryotes: Operon

concept, Positive and negative control, Structure and regulation of lac, trp

and arb operon, regulation of gene expression in eukaryotes (a brief

account), anti-sense RNA, RNAi

t:\: !:l: ta

^N.a}flre
t -- 'rt



RECOMMENDED BOOKS:

:,:' ij . ., : :: -: ..7 l , Gene Vltl (2005) - Benjamin l-ewin

2. Molecular tliology--l'urner et al

rh

3. 'fhe Biochemistry of Nr.rcleic Acid I l"' Ed. (1992) - Adarns et al

:: :i:::'" I . :rr' I ' 
4. MolecLrlar Biology of Gene (2004) - Watson et al'

5. \4icrobial Genetics - Irriedflelder

6. Molecular Ccll tliolo*, 5"t l:d' (2004) - t'odish et al'

:1 l

7' Human Molccular biolog,v- (2004) - Stcflan' S'

tl't}iocherlistry,&Moleculart}iologyofPlants(2000)-Buchananetal

, ,. Ptant Biochemistry & Molecular Biology - Lea & Leegood' cell & Molecular Biology-

Karp G,

A,{lrJ#tr ,/"fu"d



Session -2020-2021

Class/QrQ{T

SemesterAti-{fl{
Subjectifrs'{
'l'itle 

o1' Sub.icct Group

Particulars/fld-+gq
'':: ::-'-

UNI'I-I:

i

TJNIT-II:

UNIT-III:

UNIT.IV:

UNIT-V:

M.Sc.

Semester II
Biotechnology
Macromolecules & Basic Eznymology ?,,&su

Max. Marks 40

Introduction to Enzymes: Enzyme nomenclature, enzyme commission

numbers, and classification of enzymes. Isolation and purification of

enzymes, preparation of purification chart, Enzyme activity, Specific

activity and turn over number, Marker enzymes.

Enzyme Kinetics: Steady state. pre-steady state, equilibrium kinetics.

Michaetis and Menten Equation ancl its derivation. Diflbrent mcthocis 1tr

calculate the K, and Vru* and their significance'

Factor affecting enzyme activity and catalysis: pH, substrate and enzyme

concentration, temperature, coenzyme and cofactors, Mechanism of action

of enzymes involving two/more substrates. Role of metal ions in enzyme

catalysis. Enzyme inhibition, different types of inhibitors and activators.

Structure and function of enzymes: Lysozyme, chymotrypsin, DNA

polymerase, RNase, proteases. Enzyme regulation and control of their

activity. Introduction to allosteric enzymes and isozymes'

Enzyme Technology: Immobilization of enzymes and their application.

commercial production of enzymes, RNA-catalysis, Catalyic antibodies -

abzymes, Protein and Enzyme engineering: Design and construction of novel

enzymes. Structure and Application of protease, lipases, papain.

,n,.**N..o\ilmrP



. RECOMMENDED BOOKS:

l. EnzYme Kinetics (1995) - Palmer

!:r:Iii'.-ir:i.-i'iiiiii!r',i\ri.-r":r''trri:'i. 2:'Efiiryme KinetiCS - DiXOn

3. Fundamental of Enzymology - Price & Steven

4. The EnzYmes Vol. | &,2- BoYer

t;i,.::;i::,ir:i {:iiil1:i r+i li ?i;i:.i_: i:;r.. ..... .

5. Enzyme Structure & Mechanism - Alan Fersht

6. Enzyme Biotechnology - Tripathi' G'

7. lndustrial Enzyme & their Application (1998) -Uhlig' H'
,.,.'t,l"i'tr.rf tl (;;,i, 

'r i:ll:{ dJr6.ik}Jsa.e. -

8. Enzyme 3td pd. ( 1979) - Dixon M. & Webb. E.C.

9. Enzvme Kinetics -Voet & Voet

N$,P



Classlffi&I7

SemesterAh€I
Subject/BW
Title of Subject GrouP
Bioinformatics

,:r1t.1fl.]:,-):.: : :.r

farticularsrftr+wr
Max. Marks 40

UNIT-I: Introduction and definition of Biostatistics. Measures of central tendency:

Arithmetic, geometric & harmonic means; Measures of dispersion: range'

quartile devlation, variance, standard deviation, coefficient of variation,
r''|rrvr 'j(';'i^ ;'rr-'::r''i' confidence limits of population mean. Tests of significance hypotheses and

errors; student t statistici- population mean equals a specified value; equality

of 2 independent means (equal & unequal variance), equality o{- 2 means

(paired samples), concept of populations and sample. Sirnple random

sarnpling wiihout replaceinent. Deflnition of simple random sarnple. ('hi-

square (Xz), student's t and f'-distributions (derivations not requircd) their

ProPerties and uses.

UNIT-II: Fundamentals of Computer. Introduction to Computers, Basic architecture.

generations of computer hardware and software; operating systems-

WTNOOWS and UNIX; system and application software; introduction to

R-116-E!a.,jrrr,&". . internet-LAN, MAN' WAN.

UNIT-III: Introduction to Bioinformatics: Definition, role, scope different areas. and

limitation of Bioinformatics. Data mining techniques and its applications-

hidden morkov model, neural network. Database management system (basic

idea). Biological data & databases: Classification of biological database'

Nucieic ucid sequence database: GenBank, EMBL, DDBJ. Protein

Resources: UniProt KB.

UNIT-IV: Sequence Comparison: Pairwise alignment - Dot matrix mcth.ogst ^ . .

Dynamic programrning. Concept of gap penalty and scoring malri'r':PAM

onO gt,OSUM, Significance, Significance of alignment'Sequencelllornologl'
Search: BLAST und pRStA algorithm, various programs and appJication;-

Multiple sequence alignment: Concept, Algorithrn, tools and importance.

Phylogenetic analysis: concept of tree, methods and tools. Gene Prediction

methods and tools, primer designing tools, codon usage analysis and tools.

Pattern and motif analYsis.

:) :*u' il:H::l)* xjil:lilY;:;,. j iji:"f :'iT,, f,,.1 T: i:lfi : 
"'ffi 

i*?'T:
models, Molecular visualization and modeling software (lntroductory notes

and feature application) - SPDBV, RASWIN, ChemSketch, PyMOL.

ArgusLab, AutoDock, Discovery Studio, LeadlT-FlexX' : ..

Protein Structure Prediction: Chau-Fasman, GOR, Neurpl, - NetUq-rk,

Homology modeling, Threading method. Protein Folding: InteraCtihg foices,

theories of protein folding, methods of protein folding study, protein folding

in-vivo. : '

fu<qrsr_m,fu-ffir
Session -2020-2021

: M.Sc.

: Semester Il
: BiotechnologY
: Biostatistics, computer Appliction & Basics of 7",'9a-. il)

^[,P*^p t/^r\*26.^



RECOMMENDED BOOKS:

Statistics:

An Introduction Biostatistics Glover

An Introduction Biostatistics- Mishra & Mishra, KalyaniPublication
Bioinformatics:
Bioinflormatics: Sequence and Cenome Analysis - Cold Spring Harbor

it). ; i+r::r:iii;::,:r:' !:1i.,:'. li-:;i :,..'PfgSS' * by DaV id MOUnt

Emerging trends in Bioinlbrmatics - The Book Syndicate Publications

Irfan A. Khan and Atiya Khanum, Ukaaz'

Inrloduction to Ilioinfbrmatics 1:td eai; - Oxford University'Press - by Arther l.ark.

Molecular Modcling and Drug Design -Topics in Molecular and Structural Biology. ('R('

Press. J. G' Vintcr and Mark Gardner (Edi)

y","::,.r 
Modeting in Drug Design, Academic Press. N. claude cohen (Edi)

Laboratory

- [:dited b1

r"\*w
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Class/fr8TT :

semester^l+{f,{
Subjectlfrw
'f itle of Subject GrouP

M.Sc.

Semester II
: BiotechnologY
: Ilioprocess Engineering
and Technology l,^A:', g1

Max. Marks 40
Particulars/fff{ul

L NI'I-II:

uNIT-I: Introduction to Bioprocess Engineering. Isolation, Preservation & maintenance

of Industrial microorganisms.-Factor that influence solid-state fermentation'

rcinetics oimicrobiaigrowth and death, Media for industrial fermentation'

Air and rnedia sterilization. safety in fermentation laboratory'' Strail
'i,rprou.,r.nt 

ol' industrialty important microorganism' Ilitlreactors:

principle, Kinetics, types, design. analysis and application' 'lypcs ol-

f'ermentation pro..rr.r, analysii of batch. Fed-batch and continuous

Bioreactions, stability of microbial reactions'

UNTT-Ill: Aeration and Agitation systems for bioreactor' Flow behavior o1-

t'ermentation fluidi. Gas-Liquid mass transfer, Solid and Liquid-phase mass

lransfer and Heat transfer. Measurement and control of bioprocess

Parameters.

--- iNtt-tV: Downstream processing: Introduction, removal of microbial cells and solid

matter. Foam reparation, precipitation, centrifugation, cell disruption'

chromatography. iroduct recovery processes and Unit operations' Safety

consideraiion in down Stream processing Bioprocess economics

UNIT-V: Classification of product formation, Product synthesis kinetics. Mass balance
E:\'?',:'"!- 

in bioprocesses system. Energy balance in Bioprocess system.

RECOMMENDED BOOKS:

l. Biochemical Engineering, Aiba et al
? -r''mrf v* r

i.'gi;h!;ical Engineering Fundamentals, Baily and Ollis

3. Principles of Fermentation Technology (1997),stanebury P.F, and Whitaker

4. Fermentation Biotechnology-Principles, Process and Products(1998)'Ward,O'P

5. Process Engineering in Biotechnology, Jackson A'T'

6.BioreactionEngineeringPrinciples,Nielson&Villadson

7. Industrial Microbiology (1992)4th edition,Prescott & Dunn

8, Microbial Biotechnology ( 1998) Glazer & Nikaido

9. A Text Book of Industrial Microbiology,2nds ecJition (2002),Cruger and Cruger ,.

10. Manual of Industrial Microbiology & Biotechnology 2nd edition ( lq99). Arnold et al

\ i\ ^[fi.^,P 'A*''ff )4-



Session -2020-2021

Classlfr&Tl

Semester/ltt{flt
Subjectlfrsrt
'fitle of Subject GrouP

Classl{rflT

SemesterAt{T{
Subject/fr921
Title of Subject GrouP

Session -2020-2021

M.Sc.

Semester II
BiotechnologY
Practical's I

M.Sc.

Semester II
BiotechnologY
Practical's II

\ A ,\,Pt<"o r.[* 'D1n >4-

Practical Ilased on Theorv Paper III & [V



Suggested Practical Based on Theorv Paper I' II' III & IV

1 . .,\ssav ol'antihiotics ancl clenronstration ot'antibiotic rcsistlttte c.

,: .,,,..:. 'i: r .. ,..:2-..,:Li.tudf'ot:mutat'ion by Amtl test'

l. lsolliiol o1'atrribiotic rcsistulrr baete rill population bv grirdicnt pllttc rltclltotl'

* I'\' rrrduccrl auxotrophic utrrtant produciioLr irnd isolati<;tt of ntttlitltt bv rt'Plica plating t(cll11i!luu'

5. L"iicct olU\/ rlttliittiot't oti brctcria'
(,. I)uttrotlsrration oi' LIV repltir ntccltatlisltrs'
T lnlntoi:i hzatiott o I ln icroo rganisttts atlcl ctlzylnc'

9. .'\sslrl'o1'ncid plttlspltltasc in plant sccds'

ItJ. .'\ssny of alkaline phosphalase in kidncy ancl liver'

]1. Dctcrrlrirtati<ln oIKt:t r,ltlue ollllillirrc phosphltase' st.

13. I'rcparatron olst:ttlclartl cttrvc ol'DN'\ [rt' DP'{ nltthotl'

12. \leastlrctt.tcltl 6l'rcltrtiyc cllzyll'lc acriltty c.ll ccllttlosc lt1'rctlrrcing siliiil!'ilssil)'lc

ld,1irupiuatto'oIsluririurdcurl'colDN,\ bv,rrcinol rtr(tli,.ld at:ti rlillllilltltliirti irl ](\'\ :i(rll'\ .'lr':

15. isLri:rtiorl ot D\-'\ iitrrrt prokarl'olic ccll'
Iti Isoltltitlrl ot'Dll.'\ ti','ril'i cLrkat yotic ce ll'
ll. l)cte lnlillltliolr ol"lnl of rrtrclcic rrcitl'

l8 l. l(ctr()phr:rc:is ol'D\,\'linu-ar, circrrllrr lttrcl sttllcr coilctl'

I 
(), I't otcin-I)\.{ itttcrat'tioLt,

&|]', llq},*,!tplt*g''B' \p'iruitl Dl{A'
J'l . F, Ji,,,r,rrion of cottlpctent cells ll'ont /:'c'c'lr'

2J. Dcltlottstraliott ol Blotting tcclirtiqtrcs'
21. tJloocl liltn prcparatiort ltrd idcntificrtic'rt of cclls'

2,1. i)oLtltlc el i 1 I trsiort attd lnlltt utto-electroplttlrcsis'
2 5. lircl irrl lrttniurtodi itirsiott.

:",q bQ !,!,u,.!I iptr1pl atrt i gcn th ro ugh I L I S A'
37. [' r cplrutiott o I ltrtI ibody-cnzynrc colu tlgatcs'

23. l'urillcaliol of lgG ll'oltt serunt.

29. C'cll cottnting antl ccll viability.
30. Prcprtrlrtiot: ol scrttttl ll.cc t:ruriie.

i l ('Lrlttrring cttlttitltlotts ccll lincs
ion crl'DNA Il\.'\' prott-itt ll'orn atrttnll tis:tru:;

sirrglu ceil suspettsilrtr frortl slllcerr arrtl tltl'tur'ts

,-d*-'n1n F-


