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101r CELL BIoLoGY

UNIT I

1. Cell Membrane: Physicochemical Properties; Molecular Organization - asymmetrical
-' 

orguniiution of lipids, piot"i"t and carbohydrates; Biogenesis and Functions

2. Transport of Small ffoi"*t"t ntr.ots Cell Membranes: Types and Mechanism

3. Active Transport oy iie:co*"r.ud Pumps Types: p:type' v-type' F-type ABc

transPorters.
+. i.pl*i"r: und mechanisms of transporters; Patch pump technique

UNIT II

1. Protein targeting- Cell map: Signal hypothesis and default protein secretary pathway

2. Protein glycosylation- N and O-linkages

3. Protein iaigeting- ER, Golgi Body and Lysosomes

+. prot"int taigeting- Mitochondria, Chloroplast and Nucleus

UNIT III

l.Ultrastructureandfunctionoflysosomes,.peroxisomesandVacuoles.
i. -ell motility: Structure and functions of microfilaments

3. Cell motility: Structurl una f'nttiont of microtubules and intermediary filaments

4. ce junction$ o.cruaini jrnitions, anchoring junctions and communicating iunctions

UNIT IV

1. Molecular mechanism of Ca** dependent celt-cell adhesion

i. Notecular. mechanism of Ca** independent cell-cell adhesion

:. Oigi"i.ution and functions of Extra-cellular matrix of animals

+. Ex[ra-cellular matrix receptors on animal cells: integrins

UNIT V

1, Cell Signaling: G-Protein signaling, Initiation and Regulation

tyrosine kinase Pathway
2. t'iolecular events accompanying eukaryotic cell cycle

3, Cell cycle control proteins: Cyclins

;: il;pG;iMorpr'otogv and biochemical changes' pathwavs and

of MAP kinase and

regulators

Practical Exercises

1. Sub cellular fractionation
2.Chromosomepreparation:Mitosis-Onionroottip'rat/mousecornea'rat/mouse

bone marrow, human lYmPhocYtes

ffi;;H#';;"i,"-,."til,"i-Y"i"iis - natTmouse !i'ti!t, -1lf'-13!per 
testis

iltHilff1""J";;;;;#;u'i9"rPT?,':'-:ll:':.,:1'::Y":lTd
i;.,'#i;;i;; ;il i'u" iv pi n g' H i stolos ica I 

. 

p-re p"'3i19! 9-f-tl-::i:
i::ffi;::ii:X I}ffi?;iliiiil"i!*i"Ji" a''n'l"ltli':y-T.9v.ll::".:*::?l5'hniques
iff#;;"#;.;;;'l;;;;i;utionina sood photosraphs for interpretation'

3.
4.
5.
6.
7.
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Reference Books

1. Molecular Biology of the Cell (2002), Alberts et al

2. Molecular Cell Biology (2004), Lodish et al-. 
wort<ing with tvtolecuiai Cell iiiology: A study Companion (2000). Storrie_ et al. 

-

+. Cell anJ Molecular Biology: concipts and Experiments (3'd Ed', 2002), Gerald Karp

5. The Cell: A Molecular Approach (2004), G'M' Cooper

5. The Word of the cell (1995), Becker et al

7. Cell Proliferation and Apoptosis (2003), Hughes and Mehnet

8. Essential Cell Biology (1998), Alberts et al

s. Bioill".itt.y and Molecu la r 
'Biology 

of Plants (2ooo), Buchanan et al

10. Harpers Biochemistry Murray et al
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102. BIOMOLECULES & METABOLISM

UNIT I

1. Carbohydrates: Structure/ classification, propertlesl chemical reactions,

stereoisomerism and fu nctions'
2. Animal, plant ana mlciole specific polysaccharides' bacterial cell wall'

peptidoglycans, glycolipids, sialic acid '

3. Lipids; Classificatlonl it"ti""' prop?li::: Functions of triacylglvcerols'
-' 

ptiotphoroipids, wax, sierols, terpenes'. prostaglandins'

4. Structure anA functions of micelles and liposomes' applications of lysosomes

UNIT II

1. Amino acids: Structure, classification' properties and functions' peptides and

polYPePtides'
2. Proteins: Propertles, primary, secondary' tertiary and quaternary structure'

Ramachandran Plot
3, Nucleic acids: DNA: Structure, conformation' properties of purines and pyrimidine

bases, nucleosides and nucleotides;
4. RNA: Structure, tvp"t-u niJ' niiions of mRt'lA' tRNA' rRNA' mi RNA and siRNA

UNIT III

1. Laws of thermodynamics & concept of free energy' enthalpy and entropy

i. eip sy"in".is and its importance in biological reactions

i. easic concepts of glycolysis and regulation-

i. n"u.1ion. ana regutaiions of citric acid cycle, glyoxalate cycle.

UNIT IV

1. Electron transport and oxidative phosphorylation' chemiosmotic theory' substrate

level phosPhorYlation
PhotophosPhorylation-mechanism
pi"J'pf,L^Lri.t'and alkaloids: Classification and functions
piuni lotrnon".: Structure and biological functions'

UNIT V

1. Overview of amino acid metabolism
i. negulation of amino acid metabolism

i. r.irZ[rc ".u 
metabolism by de novo and salvage pathwavs

+. rniw and exit of Biomolecules from central patnways

Practical Exercises

1. Titration of amino acids'
i. Colorometric determination of DK'

3. Model building using space filling/ ball-and stick models'

a. ir""Ji*i of Jmino acids, sugars and lipids'

5. Quantitation of proteins and sugars'

;: i;;i6;i oils-'iodine number,-saponification value' acid

2.
?

4.

number,
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Reference Books

1, Principles of Biochemistry by Nelson, Cox and Lehninger'
2. Biochemistry bY G. ZubaY
3. Biochemistry bY Stryer
4. Biochemistry by Garrett and Grisham
5. Biochemical Caiculations, Irwin H. Segel, john Wiley and sons Inc

6. Biochem istry, Dvoet and jG Voet, I Wiley and Sons'

7. Biochemistry, D Freifilder, W.H. Freeman & Company'
B. Laboratory iechniques in Biochemistry and molecular Biology, Work and Work'
g. A Biologisls guide to principles and Techniques of practical Biochemistry, K.Wilson & K.H.

Goulding, ELBS Edition,
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1O3. MICROBIOLOGY

UNIT I

1, Classification of Microorganisms l^.i5 ih.r r,,nn'
2. Morphology and fine tH;i;; ;f cell wall; eubacteria' a rcheobacteria' alq f!nsi

3. Preparation of .,ft"" rnlJiu,-pure culture techniques and microbial staining'

;'. C",iout u..ornt and their economic importance of Cyanobacteria

UNIT II

1. Sterilization: Physical and chemical methods'

2. Microbial gro*tn, g'oJi;*'i", rn"uiut"ment of .growth 
and factors affecting growth

3. Nutrition f urea .tusriii.utLn oi ri.roorgunisms, Different carbon and nitrogen

sources, mode of n,iiiii*, t'intport oflutrition across the bacterial membrane'

4. Oxygen toxicity: Study of catalase, peroxidase' superoxide dismutase' mechanism of

oxygen toxicitY

UNIT III

1. Infection and disease, types of infection' Mechanism of pathogenesis of bacterial and

viral disease. c-r-^^^
2. Staphylococccal and Clostridialfood Poisoning' Bacterial Diseases: Salmonellosis

and Shigellosis.
3. irngit 6ituu.".: Histoplasmosis'.Aspergillosis and Candidasis'

4. Viral dlseases: Hepatitis B and HIV

UNIT IV

1. Virus: Types, Isolation, cultivation' identification

;. Lytic and lysogenlc cycle of bacteriophages

;: Lif" .v.f" of o-run 'itut"tt 
SV 40' RNA viruses: Retroviruses'

4, Plant viruses: TMV, Gemini, CaMV

UNIT V

BacterialRecombination:Transformation,conjugation,transduction'F-duction
Chemotherapeutic agents: ci"tifituiion of entibiotics' Broad and narrow spectrum

antibiotics; Antibiotics from Proka rvotes'

ilii:i;;;;i anJ antivirat antibiotics, mode of action of antibiotics

r'l"ir,""ii, of drug resistance, plasmids and transposons

1.
2.

3.
4.

Practical Exercises

1.
2.

4.

Preparation of Liquid and Solid media for growth of microorganisms'

Isolation and maintenanc" oi oiguniitt dy plating' streakins and serial dilution

."ii"a, Jr"r 
"nd 

stab cultures, storage of microorganlsms'

iioiutioi of pure cultures from soil and water

Growth; Growth curve; M"";;r;;;i;i uuit"riu population bv turbidometry and 
-

,""ili'iir*iJr'iil"tioaJ. rn".ioriemperature, pH and carbon and nitrosen sources

on growth. ,
,]\rt

/-
\/-
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{
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5. Microscopic examination of bacteria. Yeast and mold and study of organism by
Gram's stain, acid fast stain and staining for spores

6. Study of mutation by Ame,s Test,
7, Assay of antibiotics and demonstration of antibiotic resistanceB, Analysis of water for potability and determination of MpN.9, Bacterial tra nsformation.
10. Biochemical Cha racterization of selected microbes.
11. One Step growth curve of coliphage.

Reference Books

1. General microbiology, R.y. Ingraham, J.L. Wheelis, M.L. and painter, p.R. The
Macmillan press Ltd,

2' Brock Biology of microorganism, M.T. Martinko, J.M. and Parker, l. prentice-Hall.
3. Microbiology, pelczar, M.J., Chan E.C.S. and Kreig, N.R., Tata McGraw Hill.4. Microbiar Genetics, Ma oy, S.R., cronan, J.E. lr and Freiferder, D.Jones, Baftrett

Publishers
5. Microbiology-A Laboratory Manual, cappuccino, LG. Sherman, N. Addison wesley.5. Microbiological Applications (A Laboratory Manual in Generai microbiology) Benson,

H.l. WCB: Wm C Brown publishers

,,f k*-*f
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1O4. BIOINSTRU M E NTATION

UNIT I

1, Centrifugation: Principle, types and applications, factor affecting centrifugation
Z, ehoto."iry, Principle, 

" 
instrumentation and applicatlon of UV-visible

spectrophotometrY
Infrared (IR) spectroscopy and its applications
Fluorescence spectroscopy: Principle, instrumentation and applications

UNIT II

l.AtomicabsorptlonSpectroscopy:Principle,instrumentationandapplication-. 
Chromatography: Piinciple and applications of -Paper, thin layer and HPLC

3. Column chromatography: Gel filtiition, Ion exchange and affinity chromatography

4. Electrophoresis: Piincipie, types and applications; 2-D gel electrophoresis

UNIT III

4.

3.
4.

1. Electron spin resonance (ESR)

applications
2, Nuclear Magnetic

Applications
resonance (NMR)

Circu lar dichrorism spectroscopy
X-ray crystallograPhY: PrinciPle,

disadvantages; LC-MS
3. Surface Plasma resonance
4. Flow cytometry: PrinciPle,

UNIT V

spectroscopy: Principle, Instrumentation and

Spectroscopy: Principle, Instrumentation and

(CD): Principle, Instrumentation and applications:
instru mentation and applications

and

UNIT IV

1. Mass spectrometry: Principle and components of-mass spectrometer

2. Mass analyzers: Magnetic sector, Time of flight (TOF), Quadruople' advantages

methods and its aPPlications.
instru mentation and aPPlication

1. Microtomy and sample preparation for microtomy'
i. Mi.ror.opy, Basic Princlple and components of microscope, Compound microscope'

phase contrast and Fluorescent
3. Llectron microscopes: TEM and SEM- Principle and applications

+. Alaiou.tirity: Principle, Autorad iog ra phy, Fluorography. types of radio isotopes used in

biologY and their a PPlications

Practicat Exercises

1. Verification of Beer's law
2, Determination of absorption maxima
3: ilLctrophoresis of Proteins- native and under denaturing conditions'

4. nmino'acia and carbohydrate separations by paper & thin layer chromatography

5. Gas chromatog raphy
6. Ion exchange ind gel filtration chromatography
;. i"putuiion 

"or subclllular organelles by d ifferential.centrifugation
8. Separation of blood cells by density gradient centrifugation

M,Sc. Biotechnology 2019-2021
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Reference Books

Physical Biochemistry: Applications to Biochemistry and Molecular Biology by

Freifelder
b,".n".i*r Techniques: Theory and practice by.Robyt and white

il;i;i;;i instrumental Analvsls bv skoos and west

n"uivl.uf Biochemistry by Holme and Peck

Biologlcal Spectroscopy by Campbell and Dwek

orgaiic SPectroscoPY bY Kemo

i'di"r"s"i't Guide io Pronciptes and Techniques of Practical Biochemistry

bv Wilson and Goulding
tl,,i.iprli "i 

i".tir.",it"t Analvsis bv skoos' Hollar and Nicman

M.sc. Biotechnolo gv 2019'2021



201. MOLECULAR BIOLOGY

UNIT I

l.NatureofGene:EvolutionofGeneconcept,chemicalNatureofGene'splitgene'
or"ifupping genes, Nernst Genes, Gene families and pseudogenes

2. DNA Replication: ceneiar Jeatures of chromosome Replication. DNA Replication

f-au.hi"";t in Prokaryotes and its comparison- with, Eukaryotes '

3. orln Ju*ug", Repaii Mechanisms' repair Defects in Human diseases

4. Enzymology of DNA nepiication: oruA eolymerases; Primases; Ligases; Helicases;

Topoisomerases ""d'&;;'-si"gr" 
itiuna"a binding proteins Regulation of DNA

Replication; Inhibitors of DNA Replication

UNIT II

l.TranscriptionInprokaryotes:StructureandFunctionofprokaryoticpromoter
2. Structure ana functi# t-in-rln pofy'"r.ut": Sigma factors- Types and functions

3, Control of transcriptionai termination: Attenuation and anti termination

;'. 6;;;;;;;.;pt, dt'*i"" ""J 
resulation of lactose' arabinose and tryptophan

operons

UNIT III

1. Initiation of transcription in eukaryotes: RNA-Polymerases Types and properties

2. Transcription fu.too]iyp"t *a ptp"'ti"t; Enhincers- Structure and properties

3. Post-transcriptional Modification Eukaryotes

4. SPlicing and RNA editing

UNIT IV

1. Genetic code: Wobble hYPothesis

2. Translation: stug"t o-f pilt"in synthesis i11 
!.rof.?,ryotes 

and eukaryotes

;. poitltianslationil Modification: Types and signitrcance

4, Translatlonal Proof reading

UNIT V

1. Regulation of Gene Expression in. Eukaryotes: t':..:'""]ll-::: and trans factors

;. Cniomatin organization and regulation of gene expressron

3. DNA methytation una"iir-ior" in'lene reguiation; Regulation of gene expression bv

hormones
4, Oncogenes and Tumor Suppressor Genes

Practical Exercises

Isolation of Genomlc DNA and restriction Digestion

Size fractionation of restrictei b-rtrn rtugrn"nit by Agarose Gel Electrophoresis

Ouantitations of DNA
6"i"t.i""ti"" of Amax of purified DNA fragments
peiermination of Tm of nucleic acid

Isolation of RNA

Fractionation of PolY (A)

.frt vitro transcriPtion

J
-9-'Y,/

\,iJ
Y

RNA

. ( M'Sc. Biotechnologr 2OL9'2O21 11
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9. In vitro translation
io. M"tuboli. labeling of proteins and im mu noprecipitation
11. Protein-DNA interaction

Reference Books

1. Genes Ix Benjamin Lewin
2, Molecular Biology , turner et al

a. Cell and Molecular Biology: Concepts and Experiments' Gerald Karp

i. iranslational regulationin eukaryotes (2000), Carey and Smale 
.

;: translational co-ntrol of Gene Expression (2000), Sonenberg et al

6. Chromatin and Gene Regulation (2001), Turner

i. An Introduction to Genetic Analysis, Griffiths et al

8. Genome (1999), Brown
g. Concepts pf Genetics, Klug and Cummings

10. Proteins, Creighton
11. Molecular Cell Biology, Lodish et al

ii. eio.n".ittry and Moiecular Biology of Plants (2000)' Buchanan

13. Plant Biochemistry and Molecular Biology, Lea and Leegood

14. Plant Biochemistry (1997), Dey and Harborne

@J\r"
v
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202 IMMUNOTECHNOLOGY

UNIT I

1. Immune response: Innate and adaptive immune system' Hematopoietic and

differentiation or n"ruioiJ"tii i"tti uy..ytor.ines. Toll-like receptor-component of

innate immune system; clonal selection theory-'.

2. Anatomical orgunirutio'n l.f i"'n" system: Primary & secondary lymphoid organs'

O"t"g."y ""a 
phylogeny of lymphocytes' lymphocvte traffic'

3. cell of immune ,y,t"'iii'Nononucleai celis and granulocyte' antigen presenting cells'

iv,.np|".vt"i und 6',"ii'tuot"1i' Hepta nes : factors effecti ng i mmunogenicity; super

untig"n, Antigenicity and immunogenicity'
4. Inflammation: its mediators anJ the process, immune response leading to an

inflammatory reaction, role of anaphylaxls

UNIT II

1. Major histocompatibility systems:.orga nization of MHC with complex in Mouse and

human. Association of MHC with disease'

2. Antigen process'ng ' 
tli" "i MH' molecules in antigen presentation and co-

stimulatory signals'
3. T-cell receptor complex, T-cell accessory membrane molecules' activation of T-cell'

organization and arrangement of T-cell receptor genes'

4. B-cell receptor .".0j";, i;;'ilgrobu[n]t (ctusi ana subclass): Molecular"

structures, tvp" una'irl,.iio". nntig""i. determinants of immunoglobulins (isotype,

allotyPe and idiotyPe) '

UNIT III

1. Molecular mechanism of antibody diversity Class switching

;. nntig;n-nntiUoay infestation and affinity amusement'

;. iqon-o.ionur nntiOoaiei ana hybridoma technology' and its application

4. Compliment .v,,"ti-titpolenis' nctivatio-n piin*uv' complement deficiency' role

of complement system in i"'nu responses' opsonization (opsonin)

UNIT IV

1. Cytokines: Suctions and function' cytokine related diseases and therapeutic

2. u?r"',Tii:i::int"",f0"ft",,. mechanism of acrion, NK celt and mechanism. of tarset cell

destruction, n"tiooav'"i"p"naJni-."tt mediated cytotoxicity, techniques of cell

mediated immunity' 
rune complexes' MHC and cytokines'

3. immu noreg u lation by antigens' Antibodies' imm

;. iyp"tt"ntitiuity and delayed type Hypersensitlvitv'

UNIT V

1, Autoimmunity and its mechanism

2. Immune response i"i"g-b"lt;ti"f (tubercu los,is) ' Parasitic (malaria) and viral (HIV)

infection, .ong"nl;i'un"a- utq'ir."i lm mu nodeiiciency' diagnosls and therapeutic

i:::ii#i",re and passive immunization' Recombinant-vector vaccines' DNA

vaccines, synthetic peptide vaJcinei ana suo-unit'T:i::.i.Il;'i:"rYfir::ff'fft ,,
l^

,Y: wvd--''V.P
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4. Immu nodiag nostics: development of immunod iag nostics kits for infectious and non
infectious diseases with example. Precipitation techniques, Agglutination, ELISA, RIA,
western Blotting and im mu no-histochem ica I techniques (Avidin and Biotin system),
Antibody engineering.

Practical Exercises

1. Blood Film Preparation and identification of cells.
2, Lymphoid organs and their microscopic organizatlon.
3. Immunization and production of polyclonal antibodies.
4. Double diffusion and Im mu no-electrophoresis.
5. Radial immu nod iffusion.
6. Purification of IgG from serum.
7. Separation of mononuclear cell by Ficoll-paque.
8. Con-A lnduced proliferation of thymocytes (by MTT Method).
9. Western blotting.
10. ELISA
11. Preparation o antibody-enzyme conjugates.

Reference Books

1. Immunology, Kubey, R.A. Goldsby, Thomas J.Kindt, Barbara, A. Osbarne (Freeman)'
2. Immunotogy- A short Course, Eli Benamini, Richard Coico, Geoffrey Sunshine.
3. Immunology by Tizzard
4, Fundamentals of Immunology, William Paul.
5. Immunology by Roitt and others.
6. Immunology by Abbas

\"/

V," wL
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UNIT I

1, Enzyme: Historical aspects, classification and nomenclature' EC number

2. Mec'hanism of enzyme action and properties of enzymes as catalysts

3. Sub-cellular localization and organization of enzymes

4, Methods of enzyme it*y, .dntinuous and sampling techniques, coupled enzyme

assays, specific activity, turn over number

UNIT II

1. Enzyme purification: Objectives and strategy' methods of isolation overview of

purification techniques and crystallization
2. Liit"riu of purity and tabulation of purification data' stable storage of enzymes

3, Characterization of purified enzyme'
4, Non-aqueous biocatalysis and enzyme engineering

UNIT III

l,Enzymekinetics:Equilibriumandsteadystatetheory,rateequationand
determination of Km and Vmax

2. Factors affecting rate of enzyme reaction: pH' temperature and pressure . .. ..
3.Enzymeinhibition:reversibleandirreversibleinhibition,Applicationsofinhibitors
4. Rapid reaction tech niq ues

UNIT IV

1. Isoenzymes and their physiological significance- 
-

2. Allosteric enzymes: co-operativity, MWC and KNF Models

3. Regulation of enzYmes
4. Ribozymes and abzYmes

UNIT V

1. Enzyme Immobilization: methods, applications and its effect on kinetic parameters

), En.yme eiosensor: Principle, components of biosensor' types

3. Development of enzyme biosensors

4. Applicitions of biosensor for clinical diagnosis

Practical Exercises

Urease estimation by tritrimetric method
Uruit" estimation by colorimetric method
Acid phosPhatase est im atio n
Alkaline PhosPhatase estim a tio n
Determination of optimum iime, optimum temperature & optimum pH

Determination of Km value
;"-;;; i;il;l i"; este ra se/ pseu d o ch o I i neste ra se esti m a ti o n

Enzyme Pu rification

2O3. ENZYME TECHNOLOGY

,{
\\ -,.Y
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M.Sc. Biotechnology 2019-2021 15

1

2.
?

4.
5.
6.
7.
8.



Reference Books

1.
2.
3.
4.
5.
6.
7.
8.

The nature of Enzymology by R'L' Foster

Enzymes bY Dixon and Webb
i,,"lf".""t"ft of Enzymology by Price and Stevens

fn.vme Catalysis and Regulation by Hammes

;;;i;; Reaction Mechanisms bY walsch

The Enzvmes vol I and II bY Boyer

il;;;tl;furre and Mechanism bv Alan Fersht

E;ii';: il';;',;;;"'ticat epproain bv Eisenthal and Danson

\r/|.-,
fJ
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204. PART AI ENVIORNMENTAL BIOTECHNOLOGY

UNIT I

1, Environment pollution: types, methods for measurement of pollution

z. solid waste treatment: d,Lp"iti"g process, vermicomposting and its advantages'

3. Biomedical waste and its management
4. Xenobiotics and its degradation

UNIT II

1. Microbial waste treatments: aerobic and anaerobic processes . -.-..,----.
2. An Integrated p"ta.uiug"';ileiopesticides: types and impact on envlronment'

3. Bioremediation: tn 'ii'-iia 
ix situ techniques advantages and applications of

ge;eticatly engineered microbes (GEM) in bioremediation'

4. Phytoremediatio", rv;;;';;;i; Lppriiuiitnt' Bioindicators' GMos and assessment of

environmental impact and monitoring '

Practical Exercises

1. Determination of dissolved oxygen concentration of water sample

). 6"i"r.i""ti"" or niorJgiJ o*v6en aemana (99P1 or sewase sample

3. Determination of che;i;;i o*yden aemuna (coD) of sewaqe sample

4. Isolation or xenooiot'ic' d"rg i"ii""q urit"ii, by selective enrichment technique

;. i"ti rot the degradation oi a'omitic hydrocarbons bv bacteria

6. Survey of degradativ; plasmids in miciobes growlng in polluted environment

;. Strdy'on biogenic methane production in different habitats

Reference Books

1. Comprehensive Biotechnology' Vol' 4'M' moo- young (Ed-in-chief)' Pergmon Press

Oxford
2, Environmental chemistry' A'K'De' Wiley Eastern Ltd" New Delhi

3. rntroduction to eioo;i;rioirii;;.-b.Aiir;pp and seal, ELBS/ EdwardArnold

4. Environmental Bi"t";;;'i;;E 'na 
ct"*!t Bioprocess bv Eugenia I olguuin et al

5. Environmental sd";;';fiJiul eii*ipt"t and applications by Egbert Boeker et al

2o4: Part B ANIMAL BIOTECHNoLOGY

UNIT III

1. Animal cell culture: organlzation of animal cell and tissue culture laboratory

2. Culture Medium' ,vp"'li'n?ons of different constituents of medla' role of Coz

3. Primary and established cell line cultures

1'. Measuiement of parameters of growth

\-{
"r
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UNIT IV

1. Scaling up of animal cell culture, Cell synchronization2, Cell cloning and microman ipu lation
3. Measurement of cell viability, methods of separation of cell types4. Stem cell cultures, embryonic stem cells and their applications

UNIT V

1. Commercial applications of cell culture: cytotoxicity and diagnostic tests2. Cell culture based vaccines
3. 3-D animal cell culture
4. Transgenic animals

Practical Exercises: part B

1, Preparation of tissue culture medium and membrane filtration
?, Preparation of single cell suspension from spleen and thymus3. Cell counting and viability
1, Macrophage monolayer from pEC and measurement of phagocytic activity5. Cell fusion with PEG

Reference Books

1. Culture of Animal Cells by RI Freshney
2. Animal Cell Culture: practical Approach John R W Masters3. Animal Cell Culture Techniques by Ed. Martin Clynes4. Methods in Cell Biology Vol. 57 , Animal cell culture methods
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UNIT I

1. Concept and Principle of recombinant DNA Technology

i. a"ttiiition endonucleases - properties and types

3. Polynucleotid" r.inu,"i 
"or'ri ligii"; DIA: ?"-l,Y.rn"-se 

I; reverse transcriptase;
- 

ierminat deoxynucleotidyl transferase; poly.A.polymerase

4. prokaryotic t,ort-uu.toi ly.t", i Cn"r"tt"iis.tics of f. coli as hosu vectors for cloning

ifi E, coli (plasmid, bacteriophage and cosmlosJ

5. Characteristi.. or e ,u-r- piliiiff.;J Gram negative organisms as host and suitable

vectors for cloning; Shuttle Vectors

UNIT II

1. Design and characteristics of expression vectors for cloning in prokaryotes, factors

that affect exPression'
2. Cloning in Yeast,YACs
3. Methods of lntroductln of foreign DNA in animal svstem; Vectors for cloning- SV-40'

vaccinia virus and *i.""irrt-, pri"r, csr, prtLrr."d vectors, Pichia based vectors'

4. plant transformation iechnology: F'eatures of Ti and Ri plasmids

UNIT III

1. Methods for constructing rDNA and cloning 
.

i. i.r""ning methods andlelection of recombinant clones

. 3. DNA Libriries: types, advantages and disadvantages

4. Restriction mapping of the insert

UNIT IV

l.DNAsequencing:chemicalandenzymaticmethods,HighthroughputSequencers.
2. Localization of cloned segments in genomes - moleculir and chromosomal location

;. M;ih;;t for determinatiJn of copy number of a cloned gene in genome

4. Site directed mutagenesis

UNIT V

2.

Blotting techniques - Southern, Northern' Western and Eastern blotting

Polvmerase Chain reaction -"1 ivp"t t"ftiplex' nested' RT' real time' touchdown

PCR, hot start PCR, colony PCR)

Get Mobility shift Assay, oix flngerprinting and DNA Foot printing, Restriction

fragment length PolYmorPhism
ioJii.ition, 6f Recombinant DNA Technology in Medicine and Industry

silNn una Si RNA technology and its applications

301. GENETIC ENGINEERING

Practical Exercises

1. Bacterial Culture and antibiotic selection media' Preparation of competent cells

2. Isolation of Plasmid DNA

3. Isolation of Phage DNA

1.
2.

3.
4.
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5. Restriction mapping of plasmid DNA
6. Cloning in plasm idlphagem id vectors
7. Preparation of helper phage and its titration8. Preparation of single stranded DNA template9. Gene expression in E ,coliand analysis of gene product
10. Polymerase Chain Reaction

Reference Books

Recombinant DNA - By Watson et al
Principles of Gene Manipulation, Old and primrose
Gene Cloning: An introduction , Brown
Biotechnology: Theory and Techniques (Vot I & II), Chirikjian
Molecular Genetics of Bacteria , Dale
!ol9.cuf11 Cloning (Vot I, II & III, 2001). Sambrook & Russeil
Applied Molecutar cenetics (Latest Edition), Miesfetd
Genes and cenome (Latest Edition), Singei a eerg
Molecular Biotechnotogy, Gtick & pisternik -
Plant Molecular Biology (Vol I & Ii, 2OO2), Gilmartin & Bowler

1.
2.
3.
4.
5.
6.
7.

9.
10.

\r,"J-
J
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302. PLANT BIOTECHNOLOGY

UNIT I

1. Objectives, roles and landmarks in plant breeding'

;.;;;;i;;;";ing technlq;es: Mutaiional breedins and distant hvbridization'

:. e'"n"ti*ffy mod-ified crops for resistance against biotic and abiotic

stresses and nutritional quality'
4. ieed production techniques: release of new varietles'

UNIT II

1. Introduction to plant tissue culture: Tissue Culture Media preparation'

2. Initiation of callus culture and its maintenance'

3. Cell sYnchronization
+. Orgunogun".is: Somatic embryo hybridization'

UNIT III

l.SomaclonalVariationanditsapplicationfor.plant.improvement
2. Anther culture: haploid "|1iliifl'ia 

plant cel.i prod.uction and their applications

3. Protoplast isolation una i'Ji*i t"i"ition or nynria cell and cybrids' synthetic seed

+. Cryopr"t"ruution techniques and application

UNIT IV

.1. Plant cloning vectors: Il Plasmid and direct gene transfer
-. 

transgenic irops : Pest and herbicide resistance

3. Morphologicar, aiocnemlcli anJ not"t'tur. markers' advantages and disadvantages'

Cholce of mapping populations, Association mappino in Dlants

4. Plant DNA fingerprinting: Hybridization' PCR (RFLP'"SSR's' RAPD' SCAR' AFLP) and

sequence based markers

UNIT V

1, Plant Genome mapping: Physical and.molecular maps' Gene.tagging^^

2. Insect resistance: et gtn"t, Non-Bt like protease inhibitors' lectins' PR protelns

i. 
-pf 

unitr"ua"ts' ri g ht: 
-U 

eov 369'37 o' 372' 
. 
Germplasm mai ntenance

4. Intellectual property tigni iIPnl'una 
'Patenting of Biological material

Practical Exercises

1. PrePa ration of media
2. Surface sterillzation
3. Organ Cu ltu re.
4. Callus propagation, organogenesis' transfer of plants to soil'

5, Protoplast isolation and culture'
O. nnth,it culture, production of Haploids'

7. Agrobacterium cutturei Jeieition'of transformants' receptor gene (GUS) assays'

8, Genomic DNA isolation frorn i""at and plant tissues' electrophoretic analysis

g. nestrlction digestion of plant genomic DNA
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Reference Books

1.

2.
3.
4.(
6.
7.
8.
9.
10.

PlantBiotechnology'springerVerlag'2000'l'Hammond'P'
McGarvey and

t\.
\ .,.,J
+-,

V.Yusibov (Eds)
i;;fi;;ili;'plant tissue culture bv Kalvan Kumar

piant tissue culture by BhoiY,ullot".rtu, 
biotogy by Henry et al

Practical aPplications of Plan

i,,lii[nli'"''# ru:" *i",t elll' t?i: : : : : 
- "'

l#""ilii' ir prqt 6reel1sg;;r,;X11i,:i1t,, by Jack chirikjian
BiotechnologY: Theory ano

6!""ii. ".si"""119 
bv ::lt[?,T',)'3n',,'o M Gimarrin & chris Bowler

Plant Molecular Biology vol

M.Sc. Biotechnology 2019-2021 22



3O3. BIOPROCESS ENGINEERING AND MICROBIAL TECHNOLOGY

UNIT I

1.
2.

3.
4.

Introduction and basic principle of Biochemical engineering
i;;i;;;;; preservation and maintenance of industrialy important microbes: strain

imorovement of industrially important microorganisms
Kinetics of microbial growth and death
Media for industrial fermentation, media formulation; sterilization; Aeration and

agitation in bioprocess' Air sterilization

UNIT II

l.Scaleoffermentationprocess:smallsca|e,largescaleandpilotscalefermentations
2. Biorecators: Principle, types, design and applications
:. iYp"t of fermentaiion processes; batch, fed-batch, and continuous 

^b]:::"1:1t'+. l,t"urrrur"nt and control of feimentation: pH, temperature' pressure' media' air'

Automation of the monitoring and control process

UNIT III

1, Upstream processing and down stream processing: Introduction and concept'

2. Down stream proceiiing: removal of microbial cells and solid matter, foam

separation,precipitation,'centrifugation,celtdisruption'chromatography'reverse
osmosis

3. Extraction: Solvent. two phases, liquid extraction
4. Product recovery process. Crystallization, storage, packaging and quality control

UNIT IV

1. Industrial Production
Glutamic acid)

of important bioproducts: Vitamins and amino acids (Vit 812 &

2. Industrial Production of important bioproducts: antibiotics-Penicillin; and

strePtomYcin
3. Enzyme- Amylase, Protease, Production, recovery and scaling up of enzymes and

their role in food and other industries'
4, Immobilization of enzymes and their industrial applications'

UNIT V

l.Microbialproductionofalcoholicbeverages:Distilledalcoholicbeverages-Beer,
microbial Production of Vinegar'

2. Microbial production of organic acids: Citric acid and Acetic acid

3. Microbial production of solvents: Ethanol and acetone

4. Microbial production oi food- scp Mushroom cultivauon, Biofertilizers and their

applications

Practical Exercises

Isolation of industrially important microbes from the environment-OJ"i.ination 
of TDp and TDT of microorganisms for a design of a sterilizer1.

2.

,J
\-",f

N . _,/ "\.J.P.
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'3::::Tji:',1T,"fl "':?::[#l$dl{:'ifi iJ^ii'f 
"i:}il,::":;'J::,:::'.':]:o. "s="'r"""i]ns 

"[d 
enrichment f6r a primary/ secondary I

I ii'.'J;' i;"n;e,:III":l':J;;Ifil :'"1"?:"'1T;:6. Random and strateglc.sc
;. tti;;i; balancing experiments :s downstream processing

S.Alcoholfermentatlonuslngdifferentsubstratesandll

Reference Books

1. Biochemicar Engineering, Aiba, s., Humphrey, A.E. and mi[is, N.F. Univ' Tokyo Press'

,. 
-J,[li;.,.", 

XT:::.j *,f X:ll;kl#l #r i!lEll;. ouis, D. F. Mcsraw- Hirr Book

3. Biochemical Engineerln9
Co. New York. 

Fundamentals and Applications . KTH, Stockhlom'
4. Bioprocess TechnologY:-
;. ; ;;:",, E n srn ee ri ns- i n BFi l,[lXT;*;;f :[',"*, tij ]i L:t : l: ffi l]J iX,,l ""'
6, RinnrocessEngineerlng:" "en-itewooo ctiirs.. c+,nh,,rv p.F. and whitakar A., Pergmon Press'

7. Priiciples of fermentatlon Technology' Stanbury'P'F'

oxford.
,.H"il-".,'""Elei1"-:j:"s":jill!llf i;Elii'"?l;i,,X!1,"JiXff lU.ti:!:l:ft 3,1?:'

9. Chemical Engineerlng' Hruurtr I rrnx I ;;^;;'"; srlt inc.
ib. ii;;;i.",i"9i1::,'li?,*;:i,l;TUjj,"}lji#i'J.)t'"u.,,o,, and Gene Expression' vieth'

12. Bioprocess Engineerlng--' 
w'F., lohn wileY & sons' Inc' . I

N ,-'*/ WTq
\f

-j
\,,,
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304. BIOSTATISTICS AND COMPUTER APPLICATIONS

UNIT I

l.IntroductiontoBiostatistics,populationandSamplingMethods
]. ciirtiri.ution, tabulation and graphical presentation of data

i. ii"qr.".v Distribution, Measures and central value

4. Measures of variability, Si""O"J J""i"tion' Standard error' Coefficient of variation'

AnalYsis of variance(ANoVA)

UNIT II

1. Tests of Significance, t-test, chi-square test' 
.

2. Resression: ,esression ;;;iv;i;,;:ii;"tion' testins' prediction' checkins and

residual analYsis'
3. MultivariateAnalYsis
4, Design of Experiment, randomization' replication' local control' randomized block

design

UNIT III

1. Computer basics, windows and LINUX

2. Hardware, software, interface
3: ;;;;;;d;i file, folders, directories and their manasement

;: o;;; iite on ltr'tux: word Processor' spread sheets' Impress

UNIT IV

1. Introduction to data management
2. Programming concepts and tools

3. Introduction to programming languages

4. Statistical Packages: Sigma Plot

UNIT V

1. Improving communication skills

2. Basics of scientific writing
3. Thesis and assignment writing
4. Nonverbalcommunication

Reference Books

l.AnlntroductiontoComputationalBiochemistrybyCStanTsai
i. Stutirti., for Agricultral Sciences by Nageswara Rao' G'

J. irnaurn"ntuls 6f statistics by Goon et al' 1962"

+. tl"tt'oat in Biostatistics by B'K' Mahajan

5. statistical Methods by S'P Gupta

6. siiiiiti*r Methods uv e 'w Snedecor ald Y'Gl 
cochran

2. Fundamentar or n*i?itii'iti"*i rl"t*o'rt' Prentice-Hall of India' N'Delhi

vr"'@-
\\v

-v

M.Sc. Biotechnolo gY 2oL9'2o2L



305 Lab Course: V

Consists of Practical Exercises listed out under 301 and 302

305 Lab Course: VI

Consists of Practical
J

\-c,r'-^/
\ ,.2''
E-r-,-

\-'-"t
rff

Exercises listed out under 303 and 304,
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401' EMERGING TRENDS IN BIOTECHNOLOGY

UNIT I

1. Stem cell TechnologY
). Naniputation of stem cells and applications in medicine'

;. 
'i 

vi[ro fe*tization: eiincipte, ultrroas, a.pplications and ethics.

;. Zloning of animals: Methods and applications'

UNIT II

l.Genome&Genomics:Conceptandmethodsofgenomeanalysis
). iranscripome & Tra nscriptomics: Concept and methods'

3. Proteome anO proteo'riicli-Cont"pt and methods of Proteome analysis'

4. Metabolome and Metabolomics'

UNIT III

1. Nano biotechnology: Introduction and biological materlals-example and uses'

2. ofttn nanotechnology: -Structu ral DNA assembl

1'. rluntpirti"r"t- uiotog ica I u 
"uy'-nunopr"obes 

for analvtical applications'

4. Nano biosensorr- """"1*i" 
lrgi nizition-ci'a racterization-qua ntu m size effects-

sensors of the future.

UNIT IV

.1. Biochemical Diagnostics: Biochemlcal markers of disease diagnosis

;. Eo*"pt of Molelular Diagnostics: DNA diagnostics

3. Microarrav rect'noroiv,"'aiiil-;;; diag"nostics' sNP's and GMPS and diagnostic

4. i^)*[5iTil diasnostics, phase display concept and apptications of phase disptav.

UNIT V

1. Biosensors:Concept,principle,Organization
2, Biosensors: Health and medicine'
3: aioi"ntott' Foodtechnology,Environmental
4, Bacterial biosensors; Array Biosensors

of biosensor and types.

monitoring.

Practical Exercises

Appropriate exercises based on theory'

Reference Books

1.
2.
3.
4.
5.
6.
7.

DNA Microarrays and gene expression by P' Baldi & GW Hatfield

piot"in - Protein Interactions by Erica Golemis

A oassion for DNA (Genesm genomes and S-oceity) By JD Watson

Modern Genetic analysis by Anthony JF Grittiths et al'

ittJrJiii"t*rt"ir"sy- next uis idea by Mark' Ratner' Daniel Ratner

Gene cloning bY TA Brown
Latest informati6rl on academic Web sites'

M.sc. Biotechnolo gY 2oL9 -2O2L



i

. 4O2t BIOINFORMATICS

UNIT I

1, Overview of Bioinformatics: Merger of life sciences with computers'

2. Search engines: Google, Pub Med, NCBI. EMBL,

3. protein an-d DNA databases: swiss port, pIR, OMIM, Embark, ENTREZ, DDIB, MIPS,

Hovered, ECDC, Cambridge small molecular crystal structure data bank

4. Software for bloinformatics and web based analysis

UNIT II

l.SequenceDatabases:HumanGenomeDatabases,PlantGenomeDatabases
2. Retiieving and installing a program (Tree Tool), Multiple sequence alignment

program- Clustal W &X
Genome analysis program: BLAST and FASTA
pnvf"g"";ti. anatysii: Phylogenetic reconstruction, distance matrices, Parasimony'

Phylip.

UNIT III

1. Methods of sequence predication: Proteins, DNA, RNA

2. Computer aided drug designing: Basic principles, docking

3. Functional genomics, EST clustering gene discovery, ORF prediction'

4. Use of genome analysis programs, primer designing tools'

UNIT IV

1. Sequence comparison and Cluster analysis
2, Homology modeling: Protein structure prediction

3. Moleculii energy minimization, molecular dynamics simulation
4, Tagging of genes and molecular modeling'

UNIT V

1. Government schemes for commercialization of technology (Eg. Biotech. Consortium)

,. pubtic poticy, regulatory and ethical challenges facing in enterpreneurship. 
.

3. Biotech enterprisesl 
-small, 

Medium and Large, K;izen Quality control in Biotech

industries
4. Business Development for Medical products and consumable products

Reference Books

1, Introductlon to Bioinformatics: A theoretical and practical approach by Stephen A

Krawetz and DD Womble
2. Bioinformatics Genes, Proteins & computers by cA orengo, DT Jopnes and lM

Thornton
3. An Introduction to Computational Biochemistry by C Stan T Sai

\9

J,J-

3.
4.

\\J'>/
J

_v
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4.InstantnotesonBioinformaticsbyDRWesthead,JMPerish&RMToyman
5. Essential Bioinformatics by lin Xiong

O. nn fntioar.tion to Bioinfo;matics Aigorithms by Neil C. Jones, Pavel Pevzner

7. Bioinformatics: Sequence and Genome Analysis by David W' Mount

8. Statistical Methods in Bioiniormatics: An Intioduciion by Stephen Misener, Stephen

A. Krawetz.
9. Bioinformatics: databases and Algorithms by N' Gautham

i0. Bioinformatics Technologies by Yi-Ping Phoebe Chen

ii. D"i; Mining: Muttimedia-, Soft'Compuiing and Bioinformatics by Sushmita Mitra,

Tinku Acharya

', '0y4 @9-"5',,' ):"
\,/
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