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SEIV]ESTER I

Paper Course Curriculum: 2020-21

Title ofthe Paper

Theory Min. MBrk

for Passing

lA)The0ry Papers

I
CellBiology 85 3l

II Structure, function & Metabolism of

Biomolecules

85 31

III General & Applied Microbiology 85 3l

IV Bioirlstrunrentalion 85 3I

(B) Practicals

I (based on paper I, II, III and IV)

I00 36

(C) Internal Assessment

CCE - I Paper

CCE -II Paper

CCE III Paper

CCE lV Paper

Written Test based on each paper

(each of05 marks)

15

15

l5

l5

05 in each tesl

Total mark = Theory + CCE
100 = 85+15

Passing marks = f6 out ofl00 for each paper
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Sri Sathya Sai College for Womeno Bhopal
(An Autonomous College Affiliated to Brrkatullah University, Bhopal)

Department of High€r Education, Govt, of M.P.
Post Graduate Semester Wise Syllabus

As recomnended by Central Board ofStudies and approyed by th€ Gov€rnor of M. P.

Session 2023-24
M.Sc. First Semcster

l. Coursecode

2. CourseName

3. TotalPaper

4. CompulsoryPaper

5. Laboratory

6.

M,Sc.Biotechnology 7.

04 E.

MaximumTheoryMarks : 500

MinimumPassingPercentage : 36

Laboratory : 100

Laboratory Passing Percentager 3604

0l
9.

Subject Name 'l'heory Practical Total
raper CClj lota

Marlts
l\ln'.

Cell Biology 85 L) t) 85 3l l5 5 r00 36 0 0 100 36

Structure, function
&
Metabolism of
Biomolecules

85 0 0 85 3l l5 ) 100 36 0 0 100 16

Ceneral& Applied

Microbiology

85 {) 0 85 ll l5 5 t00 36 i) 0 r00 36

Bioinstrumentation 85 0 0 85 31 t5 5 100 36 0 0 100 36

Laboratory I 0 0 0 0 0 0 0 100 t6 0 0 r00 36
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(An Autonomous College Afliliated to Barkatullah University, Bhopal)

Department of Highcr Education, Govt. of M.P,
Post Graduate Semester Wise Syllabus

As recommended by Central Board of Studies and approved by the Governor ofM. P.

Scssion 2023-24

Class

Semester

subject
Paper

PaperName

UNIT-V:

M.Sc.

I

Blotechnology
I
cell Blology

Max Marke: 85

UNIT-I: General structure of Cell. Histodcal origins of cell biolory: The discovery ofcell,

development of the cell theory. The molecular evolution. Chemical bonds and

functional groups in biological molecules.

UNIT-II: The structural and functional organization of cell membrane, ionic transport

(Passive and active tmnsport) the extra cellular matrix ofeukaryote's cellwall,

UNIT-III: Slructure and functions of endoplasmic reticulum, golgi complex, ribosome

lysosomes, peroxisomes (glyoxysomes), plastids and mitochondria. Biogenesis of

mitochondria andchlo.oplast.

UNITJV: Steps in cell cycle, cell cycle check points, yeast as model system, cell division

control and regulation yeast cdc gene. Genes for social control of cell,proto-

oncogenes,

Cell signaling: Exocrine, Endocrine, Paracrine and Synaptic strategies of chemical

signaling, surface receptor mediated transduction (G-Proteins, Tyrosine kinases,

steroid receptorand mediators: DAG, Ca*1, C-AMP)

C)toskeleton and cell motility: Microtubules, microfilaments and intermediate

elements. Nuclear ingredients: Nuclear membrane, Organization of Chromatin:

chromosome slructure. Nature of the genetic material, proteins associated with

nuclei. Packaging of genetic material: nucleosomemodel,

b'N,P 'w



Rf,COMMENDED BOOKST

Molecular Biology ofCells, (2002), 4th Edition; Albert's et al. Molecular

Cell Biology (2004),Lodish et al.

Cell and Molecular Biology; Concepts & Experiments (2004).Karp, G. The

Cell: A molecular Approach (2004), Cooper, G.M

Cell & Molecular biology, de Robertis&dtRobertis.

Cell proliferation and apoptosis (2003); Hughes &Mehnet.Biochemistry &
Molecular Biology ofplants (2004); Buchanan et al. Lehninger Principles of
Biochemistry, (2005) Nelson & Cox.
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class
Semeater -

subject
Paper

M.Sc.

I

Blotechnology
II

Paper Name - Structure, Functlon & Metabollsm of Blomolecules

Max Ma.rks: a5

UNIT-I: Some important properties of water: The law of Mass action; Dissociation of

water and its ion product. pH, Bronsted Acids, ionization ofweak acids and

bases; Henderson-Hasselbalch equation, Titration curves and buffering action,

physiological buffers. Principle of Thermodynamics.

UNIT-II: Carbohydratesi Classification, structure, function and pmperties of sugars,

storage polysaccharides and cetl walls. Glycolysis, gluconeogenesis, HMP shunt

and glycogen metabolism. Synthesis of cellulose and starch. Oxidative

phosphorylation, compartmentation of respimtory metabolism.Regulation of

carbohydratemetabolism.

UNIT-UI| Proteins-Amino Acids: essential and non essential amino acids; common, rare

and non-protein amino acids; acid base properties and chemical reactions of

amino acids; stereochemistry and absorption spectra of amino acids.

Biosynthesis and degradation of following amino acids: alanine, serine, lysine

cysteine, arginine, methionine, tryptophan, phenylalanine glutamine. Proteins:

Primary, secondary, tertiary and quatemary shucture of proteins. Optical and

chemical properties ol peptides and small proteins. Hydrolysis of proteins:

Action ofdifferent proteases. Regulation ofamino acid metabolism.

J9
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UNIT-IVI Nucleic acids: general structure and functions ofpurines, pyrimidines, nucleosides,

nucleotides; hydrolysis of nucleic acids. Biosynthesis of purines and

pyrimidines, nucleosides and nucleotides. Degradation of purines and

pyrimidines. Salvage pathway.

UNIT-V: Lipids: Classification, nomenclature and structurc of latty acids, triacylglycerols,

sphingolipids and phospholipids, waxes, glycolopids and sterols. Bera-

oxidation ol fatty acids, biosynthesis of fatty acids and triacylglycerols.Lipid

proteins system and transport of lipoproteins of blood plasma.Regulation of
Iipidmelabolism.

RtrCOMMENDED BOOKS:

Lehninger Principles ofBiochemistry (2005), Nelson &
Cox.Biochemistry (2004); Stryer, L.

Text book ofBiochemistry (1997), Devlin,Thomas, M.

Biochemistry ( 1 993) Zubay,G.

Biochemistry Fundamentals, Voet et al. Biochemistry,

Friedfider,D.

Practical Biochemistry, PIummer.
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Class

Semester

SubJect

Paper

Paper Name

M.Sc.

I

- Blotechnology
-III
- ce eral & Applled Mlcroblology

Max Marks: 85

UNIT-I: Introduction to Microbiology: Historical backgound & scope, Difference

between prokaryotic and eukaryotic organisms, structure of cell wall and

peptidoglycan, Methods of Microbiology: Pure culture techniques, sterilization

techniques, principle ofmicrobial nutrition, preparation of culture media, enrichment

culture techniques for isolation ofmicrobes.

UNIT-II: Classification of Bacteria: Basic principle and techniques used in bacterial

classification. Phylogenetic polyphasic taxonomy and numerical taxonomy. New

approaches of bacterial taxonomic classification including genetic methods,

Ribotyping, Ribosomal RNA sequencing, characteristicof primarydomains.

UNIT-III: Viruses: General characte stics, Morpholory, Classification and structure of

plant, animal and bacterial viruses, Cultivation of viruses, a brief account of

Adenoviruses, Herpes, Retrovirus, Viroids and prions.

Microbisl Growth: The definition of growth, bacterial generation and doubling

time, specific groMh rate and yield measurement, Monoauxic, Diauxic and

synchronized $oMh curve. Factors affecting microbial groMh. Culture collection &

maintenance of culture.Sporulation in bacteria.

UNIT-IVI Control of Microorganism by Physicsl & chemical agents: Antimicrobial

agents, Sulfa drugs, Anlibiotics (penicillin and cephalosporin) Broad Spectrum

antibiotics, antibiotics from prokaryotes, Anti fungal antibiotics, Mode ofaction (a

brielaccount), resistance of antibiotics (a briefaccount)

\ N'P# 6M



UNIT-V| Microbial Ecologyr Microbial flora of soil, Intemction among soil microorganisms.

Nitrogen fixation (a briel account), Symbiotic association-types, functions and

establishment ofsymbiosis. A. niger, yeast, Pseudomonas putida,

RXCOMMENDED BOOKSI

Alcamo's Fundamental ofMicrobiology, (2004); Pommerville et al.

Microbiolos (1996)i Prescoh. Harley & Klein

Microbiology (2004); Tortora,F.

Foundation in Microbiology ( 1996);Talaro&Talora. Food

Microbiology (2004); Adam , M.R.

Principles of Microbiology (1994); Atlas,R.M. Pharmaceuticals

Microbiology (2003); Purohit&Saluja. Microbiologyr A Lab

Manual, Cappuccioo et al.

Brock Biology of Microbiology, Matinko,M.T&Parker,J.
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class
Semester

SubJect

Papet

PaperNarne

Max Matka: 85
UNIT-I: Microscopic Techniques: Principles and Applications of Light, Phase Contrast

Fluorescence Microscopy, Scanning and Transmission Electron Microscopy,

Confocal Microscopy, Cytophotomatry and Flow C),tometry, patch clampin&

advances ofmicroscopy. Microtomy and its application.

Centrifugation: Preparative and Analytical Centrifuges, Sedimentation analysis RCF,

Density Gradient Centrifugation.

UNIT-II: Chromrtography Techniq es: Theory and Application ofPaper Chromatography,

TLC, Gel Filtration Chromatography, Ion Exchange Chromatography, AIlinity

Chromatography, GLC and HPLC.

UNIT-III: Electrophoretic Techniquesr Theory and Application ofPAGE (SDS and native),

Agarose Gel Electrophoresis 2 Dimensional Electrophoresis, Iso-electric Focusing.

Immmo diffusion, Immuno Electrophoresis, ELISA, RIA. Southem, Nodhem and

Westem BIotting.

UNIT-IV: Spectroscopic Techniquesr Theory and Application of UV and Visible

Spectroscopy, Fluorescence Spectroscopy, MS, NMR, ESR, Atomic Absorption

Spectroscopy, X-ray Spectroscopy, LASAR, Raman Spectroscopy. MALDI.

UNIT-V| Radio-isotopic Techniques; Introduction to Radioisotopes. Radioactive Decay -
Types and Measurement, Principles and Applications ofGM Counter, Solid and

Liquid Scintillation Counter, Autoradiography, RlA, Radiation Dosimetry.

Biological Applications of Radioisotopic techniques,

- M,ttc.
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- Blotechnology
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RECOMMENDED BOOKS:

. Physical Biochemistry: Application to Biochemistry andMolecularBiology- Freilder,

. Biochemical Technique : Theory and Practice, - Rob,'t& White

Principle of Instrumental Analysis Skoog& West

. Principle & Technique - Practical Biochemistry 5rh Ed. (2000) - Walker J. & Wilson K.

Biochemical Technique Theory & Practical- White, R.

. Principle oflnstrumental Analysis Skoog et al.

. Microbiology - Fundamental & Application (1995) -Atlas, R.M.

BiophysicalChemistry Upadhyay&Nath.
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Claas - M.Sc.

Semeater - I

Subject - Blotechnolory
PaperNarne - Laboratory

Max Marks: 1OO

Laboratory-I

l. Chromosome prep[r0tioni mitosis-onion root tip, m/mouse comea/ human
l],mphocyle.

2. Chromosome preparalion meiosis- ml / mouse testis, grasshopper teslis.
3. Polyene chronrosonle preparation frcm Drosophila salivary gland.
4. Histochemical localization ofDNA and RNA in onion peel,
5. Dcnoslration olmicrobiological techniquc-sterilizalion, autoclavirg and incubation

elc-
6. Preparation ofliquid and solid media for grovth ofmicroorganism.
7. Preparaliol ofdiffcr€nt stain -{imple stain, gram stain and differential stain.
8. Isolation and mointenance ofmicroorganism by platin& streaking aM scrial dilulion

mcthod. slants and sub cultule for sto.age ofmicroorganism.
9. Isol0tion ofpure culturc from air, soil, water and study ofcolo[y charactelistio.
10. Staining olbacterial.culture--endospores and capsulc.
I I. Mcasurcment of giowth by colony forming unit and turbidometry.
I 2. Biochen)ical ch.racleriz0tion of selecled microbes.
13, Analysis ofwater for potability aDd detcrmination ofMPN,
t4. One step growth curve ofcolipluge.
15. Detemination oflambda rnax, verification ofBeer's law.
16, Titration ofamino acid,
17. Colorinrctric detcrmination of pk.
18. Quantitive assoy ofprotein by Lowry, Biuret and Bradfotd rnethod.
19. Quantitive assay ofsugar by DNSA lnd Benedict reaSent.
20. Separation ofamino acid ond sugar by papcr arld thi! layer chromatography.
21. Elcctrophoicsis ofpiotein, native and undcr densturing condition.
22. Scpantion of sub-celhl0r organellcs by diffential centrifugotion,
23. Anal)sis ofoil, iodine number, saponification & acid number.
24. Quantitalive analysis ofatnino acids.
25. Qu6nlirotive snalysis of carbohydratcs.
26. Quantitative estimalion of lecithins.
27. Calculation ofratio ofionized & unionized dye with known pK value afler lhe pH of

the sohrtion is A,lored.
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Department of Higher Bducation, Govt. of M.P.
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M.Sc. - Biotechnology

SEMESTER II:

I Molecul!r Genetics 85 3l

it Basic Enzymology & Enzyme Technology 85 3l

III Molecular Biology 85 3l

IV Immunology & Animal Cell Culture 85 3l

(B) Pmcticals

I (based on DaDer I. ll. III and IV)

100 36

(C) Intemal Assessment

CCE - I Paper

CCE - II Paper

CCE - III Paper

CCE - 1V Paper

Written Test based on each paper

(each of05 marks)

l5

l5

l5

l5

05 in each

test

Total mark = Theory + CCE
100 = 85+15

Passing marks = 36 out ofl00 for each peper
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Department of Higher Education, Govt. of M.P.
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As recommended by Central Board ofStudies rnd approved by the Governor olM. P.
Session 2023-24

Claas - M.Sc.

Semeater - II
Subject - Blotechrology
Paper - I
Paper NamG - Molecular Genetica

Mar. Marksr 85

UNIT-L History, Scope of genetics, Mendelian law of inheritance, Variations of mendelian

analysis, Linkage and crossing over, Linkage mapping, Sex determination and

Sex linked inheritance, Gene Mapping.

UNITJI: Microbial Gen€tics: gene transfer mechanism in microbe transformation, transduction,

conjugation and recombination, Horizontal gene transfer, genetics of model

organism- Neurospora, Yeast and E.coli.

UNIT-IIIi Mutationr Types of mutation, molecular mechanism of mutation, chromosomal

mutations changes-changes in the slructure and number of chromosomes,

polyploidy. t) pes ofD\A repair.

UNIT-IV: Getle co[cept: Classical concept, rDolecular concept of the gene. Jumping genes,

Split genes, Pseudo genes, overlapping gene, repeated gene, natural gene

amplification. Molecular basis ofcancer - oncogene, tumor suppressorgenes,.

UNIT-V: L),tic and Lysogenic cycles, lS, and Tn elements in bacteda, Bacterial plasmids, gene

regulation during development, E coil recombination system.

RECOMMENDED BOOKS:

l. Genetics: Strickberger, M.W.

2. Principle ofGenetics (2001) 8'r' Ed. - cardener etal.

3. Microbial Genetics (1994) 2nd Ed. - Maloy etal

4, Concept ofGenetics 7th Ed. (2003) - Klug &Cummings.

5. MicrobialCenelics-Fridfl eder

6. Advanced Cenetics (2002 ) - Viglani , C.S.

7. Bacterial Genetics (2004) NancyTrun A
C\
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Session 2023-24

class

Semester

Subject

Paper

Paper Name

M.Sc,

u
Biotechnologr
II
Baslc Enzymology and Enzyme Technology

Max Marks: 85

UNIT-I: Introduction to Enzymes: Enzyme nomenclature, enzyme commission numbers, and

classification of enzymes. Isolation and purification of enzymes, prepamtion of

purification chart, Enzyme activity, Specific activity and tum over number,

Markerenzymes.

UNIT-II: Enzyme Kineticsr Steady state, pre-steady state, equilibrium kinetics, Michaelis and

Menten Equation and its derivation, Different methods to calculate the K. and

V,,," and theirsignifi cance.

UNIT-III: Fsctor sffecting enzyme activity and catalysis: pH, substrate and enzyme

concentration, temperature, coenzyme and cofactors, Mechanism ofaction of

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

catalysis-Enzyne inhibilion, different types of inhibitors andaclivators.

UNIT-IV: Structure and function of enrymes: Lysozyme, chymotrypsin, DNA polymerase,

RNase, proteases. Enzyrne regulation and control oftheir activity. Introduction

to allosteric enzymes and isozymes.

UNIT-V: Enryme Technology: Immobilization ofenzymes and their application, commercial

production of enzymes, RNA-catalysis, Catalytic antibodies

-abzymes, Protein and Enzyme engineering: Design and construction ofnovel

enzymes. Structure and Application ofprotease, lipases, papain.

\MP "v, {,Y,



Rf,COMMENDED BOOKSI

L Enryme Kinetics (1995) -Palmer

2. Enzyme Kinetics -Dixon

3. Fundamental ofEnzymolo$, Price &Steven

4. The Enzymes Vol. 1 & 2,Boyer

5. Enzyme Structure & Mechanism AlanFersht

6, Enzyme Biotechnology Tripathi,G.

7. Industrial Enzyme & their Application (1998) -Uhlig,H.

8. Enzyme 3'd Ed. (1979) - Dixon M. & Webb,E.C.

9. Enzyme Kinetics Voet&Voet

\ NuP,, w &' s4-



Sri Sathya Sai College for Women, Bhopal
(An Autonomous College Affiliated to Barkatullah University, Bhopal)

Department of Higher Education, Govt. oI M.P.
Post Graduate Semester Wise Syllabus

As recommellded by Cenlral Board ofStudies and approved by the Governor of M. P.

Session 2023-24

M. sc. second Scmcslca

1. Coursecode

2. CourseName

3. TotalPaper

4. CompulsoryPaper

5. Laboratory

6. MaximumTheoryMarks : 500

M.Sc.BiotechnologyT. MinimumPassingPercentage : 36

l4

04

0t

8. Laboratorv

9. L:tboratory Passing Pcrcentagei 36

: 100

Sub
Code

Subject Nxm€ Thcory Practical Total
t't CCI] I Ota

Mnrl
lst Max Min. NIin l\lax lUin Max Max Min

Molecular Cenetiss 85 0 0 85 3l 15 5 100 36 0 0 100 36

Basic Enzymology
&
Enzyme
Technolosv

85 0 0 85 ]I t5 5 l0t) t6 0 0 100 36

Molecular Biology 85 0 0 85 3l l5 5 100 36 0 0 100 36

Immunology aod
Animal Cell
Culture

85 0 t) 85 ll l5 5 r00 36 0 0 100 36

Laboratoryll 0 0 0 0 0 0 0 100 36 0 0 100 36
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Sri Sathya Sai College for Women, Bhopal
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Department of Highcr Education, Govt. of M.P.
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As recommended by Central Board of Studies and approved by the Governor of M. P.
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Class

Semester

SubJect

Paper

PaperNalne

UNITJ:

UNIT-U:

UNITJII:

UNlT"lVr

M.Sc.

II
Blotechnology
tII
MOLECULARBIOLOGY

Max Marks: 85

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

composition of nucleic acids, Double helical structures. Different forms of DNA, Forces

stabilizing nucleic acid structure. DNA Supercoiling. Properties ol DNA, Renaturation and

denaturation ofDNA - Tm and Cot curves. RNA - structure, types and function.

DNA Replication: General features of DNA replication, Enzymes and proteins of DNA

replication. Models of replication - Conservative, semi,conservative and

dispersive.Regulations of DNA replication, Prokaryotic and eukaryotic replication

mechanism. Replication in phages. ileversetranscription

Transcription! Mechanism of transc ption in prokaryotes and eukaryotes. RNA

polymerases and promoters.Post-transcriptional processing ofIRNA, rRNA and mRNA (5'

capping, 3' polyadenylation and splicing).RNA as an enzyme-Ribozyme.

Translation: Genetic code, Ceneral features, Deciphering of genetic code, Code in

mitochondria, Translational mechanism in prokaryotes and eukaryotes, Post translational

nodifications (acetylation, glycosylation, phosphorylation etc.) and transport, Protein

targeting, Non ribosomal polypeptide synthesis - Antibiotic inhibitors and translation.

20

002

I
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Sri Sathya Sai College for Women, Bhopal
(An Autonomous College Affili6ted to Barkatullah University, Bhopal)

Department of Higher Education, Govt. of M,P,
Post Graduate Semester Wise Syllabus

As recommended by Central Board ofStudies and approved by the Governor of M. P.' Session 2023-24

cla6s

Semester

SubJect

Paper

Papet Name

UNIT-I:

UNtT-It:

Culture
Max Marks: 85

M.Sc.

II
Biotechnology

IV
Immunology and Animal Cell

Immunologyi An introduction and historical perspective, antigens and antigenicity,

addjuvants, immune system organs, tissues & cell lymphocytes, lymphoid organs ,

mono nuclear phagocytic system, mycloid system, immunity active & passive,

Natural humoral and cellularimmunity.

Immunoglobulins: Structure of lgc (b), various classes of antibodies, Antibodies

diversity-theories and molecular mechanism, class- switching, monoclonal antibodies

(hybridoma technology), recombinant aritibodies, antigen- antibodyinteraction.

Complemenl Systemi Classical, altemative and lactin pathways and their

rcgulations,

Immunological Responses: Cell mediated immune response, Major Histo-

compatibility Complex, Cellular interactions in the immune response-antigen

processing and presentation. recognition of antigens by T & B cells, T - cell

receptor complex,B--cells receptor complex.

Dendritic cells and N cells.c),tokines, immunological tolerance, hypersensitivity,

anti-immune diseases & AIDS.

UNIT-III: Autoimmunity: Mechanism and therapeutic approaches, immunodeficiency

syndrome and their diagnosis, vaccines-active and passive immunization, whole

organism vaccines, macromolecules as vaccines, tecombinant vector vaccines,

synthetic peptide vaccines and subunit vaccines, DNA vaccines, Immunodiagnostic:

precipitation techniques, agglutination, fl uorescencetechniques.

\ N)P,,V 4 y{'



UNIT-IV| Animal cell culture: An introduction, concept of aseptic techniques, animal tissue

culture media, cell propagation, preservation and stomge of cells, detection of
contamination, safety consideration in laboratory cellculture.

_ General cell culture techniquesi Dispersion and disruption of tissue, monolayer

culture technique, measurement of $owth and viability of cell, determination of
50% end point titer, Bulk culturing of animal cells, Concept ofbioreactors for mass

culture of mammalian cell, Micro carrier culture, harvesting and purification

methods for end products recovery.

UNIT-V! Specialized Techniques: Cell immobilization techniques, cell transmission,

Amniocentesis, CEA production and its clinical application, Interferons derived

from human cells, 3-D animal cell culture and tissue engineering, FISH and

application of animal cell culture.

RECOMMENDED BOOKS:

. Essentials oflmmunology - Roitt

Immunology 3d Ed. (1997) - Kuby J.

. Immunology - An Introduction (2004) -Tizard, LR., Thompson Pub.

Immunology Roitt.

. Principle & Practice oflmmunoassay 2"d Ed. -Christopher & David

Animal Cell Culture (1987) - Freshney, R.T.

. Culture ofAnimal Cell (2003) - Freshney, R.T.

. Animal Cell Culture & Technology - Basic from Background to Bench (2004) Taylor

& Fracis.
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(An Autonomous College Affiliated to Barkatullah University, Bhopal)
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Session 2023-24

Class

Semester

Subject

PaperName

- M.Sc.
-II
- Blotechnology

Laborator:y

Max Marks: lOO

. Laboratory-Il

L Assay ofantibiotics and demonstration ofantibiotic resistance.
2. Study ofmulation by Amu lest.
3. lsolation ofantibiotic resistant bacterjal population by gradient platc method.
4. LMnducg 

,aux_orrophic mutant production and isolalin ofmuiant by rbplica plating techniquc.
5, Effect ofIrV radiation on bacteria.
6. Denronstration ofLIV repair mechanisms.
7. Immobilization of microorganisms and enzyme.
8. Anrylase and ureflse produclion in lhe microorganisms.
9. Assay ofacid phosphatase in plant seeds.
10. Assay ofalkaline phospharase in kidney and liver.
I L Dctermination of Krn value ofalkaline phosphalasc. st.
13. Preparation ofsrandard curve ofDNA by DpA method.
12. Measurcrnent!frelotive 6nz),mo activity ofccllulose by r€ducing sugqr 0ssay te
14, Preparation ofstandard curye ofDNA by orcinot mcthoa and quitifiiarion oi RNA fiom yeas.
l5.Isolation ofDNA from prokoryolio oell.
16. Isolation ofDNA from oukaryotic coll.
17. Determination ofTm ofnucleic acid.
18. Elcctrophoresis of DNA-linear, circularand supcrcoilcd.
I 9. Protein-DNA interaction-
20. Isolalion ofplasmid DNA,
21. P.epsration ofcompetcnt cells from r.col1.
22, Demonstration ofBlottingtechniques,
23. Blood film preparation and identific0tion ofcells.
24. Double dimlsion and lrnniuno-el€clroDhoresis.
25, Radial Immunodifntsion.
26. Detection ofantigen through ELISA.
27. Prcparation of anlibody-enzyme conjugatcs.
28. Purification ofIgG lrom serum.
29. Cell counting aDd cell viability,
30. Preparstion ofserum free media.
31. Cultudng continuous coll lines.
32. ExtractioIy'estimation of DNA/RN,protcin from animal tissues.
33. Preparation ofsingle cell suspension fronr spleen and thynus.
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M.Sc. - Biotechnology

SEMESTER III:
Paper Course Curriculum: 2020-21

Title ofthe Paper
Theory Min. Marks

for Passing

I
Genetic EnBineednB 85 3l

]I Bil)strlistics and 13iolnii) natics 85 3l

ltl Plant Biotechnology 85 31

IV Bioprocess & Biochemical Engineering 85 31

Applied Biotechnology 85 3l

(B) Practicals

I (based on DaDer I. II. lll and IV)

100 36

(C) lntemal Assessment

CCE I Paper

CCE - II Paper

CCE III Paper

CCE - IV Paper

CCE- V Paper

Written Test based on each paper

(each of05 marks)

l5

l5

15

l5

l5

05 in each

test

Total mark = Theory + CCE
100 = 85+15

Passing mark = 36 out of 100 for each paper

(wf,.,
rt'$'
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M. sc. Third Semester

l. Cours€Code

2. Coum€Name

3. TotalPaper

4. CompulsoryPaper

5. Laboratory

6, MaximumTheoryMarks : 500

M.Sc.BiotechnologyT. MinimumPassingPercentage : 36

8. Laboritorv : 100

9. Laboratory Passing Percentage: 36

04

04

0l

Sub
Code

Subjcct Name Theor
v

Practical Total

Pape
r

CCI; lotal
Mrrks

1sl tl ti l{r lUrn. lvlA lvlr I/la lvll
n.

lYla
n.

Cenetic Engineering 85 0 0 85 3l t5 5 100 36 0 0 100 36

Biostatistics and

Bioinf'ormatics

85 i) 0 85 3l l5 5 100 36 0 0 100 36

Plant Biotechnology 85 0 0 85 3l 15 5 100 36 0 0 100 36

Bioprocess

&Biochemi

cal

Ensineerine

85 0 0 85 3I t5 5 100 36 0 0 100 36

Applied

Biotechnolory

85 35 I5 r00 )6 l 100 l6

LaboratoryJII 0 0 0 0 0 0 0 r00 36 0 0 100 36

v w,, ( v,r'
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Ctass

Sernester

subject
Paper

Paper Name

- M.Sc.
-uI
- Blotechnology
.I
- Genetlc Englneerlng

Max Marka: 85

UNIT-I: Introduction: Historical back$ound, Restriction enzymes and modirying

enzymes, Restriction mapping, Construction ofchimaeric DNA- staggered cleavage,

Addirion ofpoly dA and dT tails, Blunt end ligation, CenecloninS.

UNIT-II| Cloning snd Expressiol Vectors: Vehic]es for gene cloning Plasmids,

Bacteriophages, Cosmids and Phagemids as vectors, Pl vectors, F- factor based

vectors, Plant and animal viruses as vector, Artificial chromosomes as vectors

(YAC, BAC, PAC and MAC vectors), Expression vectors- use of promoters and

expression cassettes, Bacculoviruses as expression vectors, Virus expression

vectors, Binary and shuttlevectors.

UNIT-III: Isolation Sequ€ncing and Synthesis of Genes: Methods of gene isolation,

Construction and screening ofgenomic and oDNA libraries, Chromosome walking,

Chromosome jumping, Transposone tagging, Map based cloning, DNA

sequencing Techniques (Maxam Cilbert's chemical degradation methods, Sanger's

dideoxy chain termination method, High throughput sequencing and

pyrosequencing), Automated DNA sequencinB, and Organochemical genesynthesis.

UNIT-IV| Molecular Probes ond PCR| Molecular probes, Labeling ofprobes, Radioactive vs.

Non radioactive labeling, Uses of molecular probes. Polymerase Chain Reaction_

basic principle, Modified PCR (lnverse PCR, Anchored PCR, PCR for mutagenesis,

asymmetric PCR, Real time and reverse Transcriplase PCR, Primer walking), Cene

cloning Vs. Polymerase chain reaction; Applications of PCR in biotechnology,

Li gase chain-reaction.

*y
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UNIT-V: Mol€cutar Markers and DNA Chip T€chnologyi Molecular-Markers- types and

applications, Construction of molecular maps (genetic and physical maps), DNA

chip Technology & Microarrays (a Brief account). Genomics and Proteomics:

whole genome sequencing and functional genomics (a briefaccount), Applications

ofgenomics and Proteomics with special reference to Arabidopsis andRice.

RECOMMENDED BOOKST

e Genomes (2002)2"d edition Brown,T.A.

. Principles ofcene Manipulation (1994), Old and Primerose Gene Cloning: An

introdrrction, Brown

. A Passion for DNA: Genes, Genome &Society(2000),Watson

. Genetic Engineering: An Introduction to Gene Analysis and Exploitation In eukaryotes

( 1998), Kingsman & Kingsman .

. Molecular Cloning: A Laboratory Manual (2000),Sambrook & others Molecular Genetics of

Bacteria- Dale

. Genes & Genomes(1991), Singer & Berg Molecular Biotechnology (1996), Glick

&Pasternak

. Plant Molecular Biolog/ (Vol.l and II 2002), Gilmartin & Bowler Recombinant DNA

(1992), Watson et al.,

4
^.\.,A* y-y
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class
Semester

subject

Paper

Paper Name

MaxMark8:85

UNIT-I: Introduction and definition of Biostatistics, Concept of variables in biological systems

Collection, classification, tabulation $aphical and diagrammatic representation of numerical

data. Measures ofcentral tendency: mean, median and mode and their relationship, rneasures of

dispersion: Range, quattile deviation, mean deviation, standard deviation. Coefficient of

variation, skew ness and kurtosis.Probability: Random experiment, events, sample space,

mutually exclusive events, independenr and dependent events. Various definitions ofprobability,

addition and multiplication theorems ofprobability (only statement), Random variables (discrete

and continuous). Probability density functions and itsproperties.

UNIT-II: Some probability distributions such as binomial, Poisson and normal (Basic idea about these

distributions) and their applications.Concept ofpopulations and sample.Simple random sampling

without replacement.Definition of simple random sample. Chi-square (xr), student's t and f-

distributions (derivations not required) their properties and uses. Concept of standard

error.Correlation and Re$ession, linear and quadratic regression Analysis ofvariance: One- way

and two-way classifications with single observation percell.

UNIT-III: Introduction to Bioinformatics: Definition, role, scope different areas, afld limitation of

Bioinformatics. Data mining techniques and its applications-hidden morkov model, neural

network, Database management system (basic idea). Biological data &databases:

- M.Sc.
- III
- Biotechnology
-II
- BiostatisticsandBioinformatlcs

VWr2816



Classification ofbiological database. Nucleic acid sequence database: GenBanh

EMBL, DDBJ. Protein Resources: UniProtKB. Expression database: Swiss-2D-

PAGE, GEO, ArrayExpress, Secondary sequence databases: PROSITE, Pfam,

PRODOME. Structure database: PDB and CATH.

Small Molecule database: DrugBank, Chemspider, Pubchem. specialized

Databaser KEGG. Data formats: GenBank, UniProt, PDB, FASTA, PHYLIP,

ClustalW.

UNIT-IV: Sequence Comparison: Pairwise alignment - Dot matrix methods, Dynamic progamming.

Concept of gap penalty and scoring matrix- PAM and BLOSUM, Significance, Significance

ofalignment. Sequence Homology Search: BLAST and FASTA algorithm, various programs

and application. Multiple sequence alignment: Concept, Algorithm, tools and importance,

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

primer designingtools, codon usage analysis and tools.Pattem and motifanalysis.

UNIT-V: Structural Bioinformatics: Introduction & lmportance. Coordinate systems. Visualization &

presentation ofstructure. Molecule Visualization 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, Neural Network, Homology modeling, ThreadinB method. Protein

Folding: Interacting forces, theories of protein folding methods of protein folding study,

protein folding in-vivo. Molecular Modeling molecule designing, force field types,

conformational search methods, Molecular docking concept and methods. Drug Discovery

and drug Designing.

RECOMMENDED BOOKS:

Statistics:
. An Introduction Biostatistics Glover
. An lntroduction Biostatistics- Mishra & Mishra" Kalyani Publication

Bioinlormatics:
. Bioinformatics: Sequence and Genome Analysis - Cold Spring Harbor Laboratory Press by

David Mount
. Emerging trends in Bioinlormatics - The Book Syndicate Publications - Edited by Irfan A.

Khan and Atiya Khanum, Uka^z.
. Introduction to Bioinformatics (3d Edi) Oxford University Press - by Arther lark.Molecular

Modeling and Drug Design - Topics in Molecular and Structural Biology.CRC Press. J. G.

Vinter and Mark Gardner (Edi)
. Molecular Modeling in Drug Design, Academic Press. N. Claude Cohen (Edi)

( vnlV Nr%'"
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Class

Semester

Subject

Paper

Paper Name

- M.Sc.

-III
- Blotechnology

-IU
- Plant Blotechnology

Max Marka. Es

UNIT-I: Plant tissue culture: Cleaning, sterilization, sterile handling oftissue culture of
plant. Nutritional requirement for in vitro culture. Concept of cellular

totipotency, single cell culture, micro propagation, somoclonal variation and its

application for plant improvement, somatic €mbryogenesis, anther and ovule

culture, haploid and double-haploid production.

UNIT-II: Protoplast cult[rel Isolation ,fusion and culture, somatic hybridization, selection

system for hybrids , cybrid production and their application in crop

improvement, cryobiology of plant cell culture and establishment of gene

banks, production ofvirus freeplants using meristem culture.

UNIT-IIL Plant cloning vectors: Ti and Ri plasmid and viral vectors (CaMV based

vectors, Gemini virus, TMV based vectors). Mechanism ofDNA transfer, role of
virulence genes, use of35S promoters, use ofreporter genes, methods ofnuclear

transfer, particle bombardment, electroporation, microinjection, transformation

ofmonocots, transgene stability and gene silencing for herbicide, insect and salt

resistance , Plant DNA fingerprinting - Hybridization , Cenetic markers,

molecular markers, PCR based markers ( RFLP, SSRS, RAPD, QTLS, SCARS,

AFLP etc.)

UNIT-IV: Biological nitrogen fixation and biofertilization, molecular mechanism of
nitrogen fixation, genetics of nif gene.

Plant diseases- general account, bio,ogical control of pests and disease,

biopesticides, seed production technique, plant cell culture for the production of
useful secondary metabolism-pigments, perfumes, flavor, pharmacologically

important compounds, biodegradable plastics. Automation in Plant Tissue

Culture for its commercial application.

V *r%,,"
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UNIT-V: Transgenic plants, commercial status and public acceptance, Bio-safety guidelines for
research involving GMO'S, benefits and risks. Socio economic impact and

ecological consideration of GMO'S, Gene flow, IPR and IPP. Patenting of
biological.

RECOMMENDED BOOKS:

Plant Tissue Culture: Theory & practice a revised edition(2004) Bhojwani&Rajdan Plant

Biotechnology (2000),Hammond et al

Plant Tissue Culture -Bhojwani,S.S.
Plant Cell & Organ culture(2004) Gamberg, O.L

Principles ofPlant Biotechnolog/, Montell, et al Plant

Cell Culture (2003) EvansD.A.

Plant Molecular Biology- vol.l and II, Gimartin& Bowler Genetic

EnBineering ofCrop Plants, Lycett C.W. & GrieNon D.

V*4r'
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claaa

Elemeater

subject
Paper

Paper Name

M.Sc.

-IIr
- Blotechnology
-rv
- Bloprocesses & Blochemlcal Engineetlng

Max Matks : 85

UNIT-I: Introduction to Bioprocesses Engineering. Isolation,Preservation&Maintenance of

Industrial microorganisms. Factors that influence solid- state fermentation. Kinetic of

microbial groMh and death, Media for industrial fermentation.

UNIT-II: Air and media sterilization, safety in fermentation laboratory. Strain improvement of

industrially important microorganism. Bioreactors: Principle, Kinetics, types, design,

analysis and application. Types of fermentation processes: analysis of batch, Fed-batch and

continuous Bioreactions, stability of microbial reactions.

UNTT-III: Aeration and Agitation systems for bioreacto.. FIow behavior of fermentation fluids. Gas-

Liquid mass transfer, Solid and Liquid-phase mass transfer and Heat transfer. Measurement

and control of bioprocess parameters,

UNIT-IV: Downstream processing: Introduction, removal of microbial cells and solid matter. Foam

reparation, precipitation, centrifugation, cell disruption, chrcmatography. Product recovery

processes and Unit operations. Safety consideration in down stream processing Bioprocess

economics

UNIT-V: Classification of product formation, Product synthesis kinetics, Mass balance in

bioprocesses system, Energy balancein Bioprocess system.

32
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RECOMMENDED BOOKS:

1. Biochemical Engineering, Aiba etal

2. Biochemical Engineering Fundamentals, Baily andOllis

3. Principles of FermentationTechnology (1997),Stanebury P.F, andwhitaker

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

5. Process Engineering in Biotechnology, JacksonA.T.

6. Bioreaction Engineering Principles, Nielson &Villadson

7. lndustrial Microbiology (l 992)4'hedition,Prescott&Dunn

8. Microbial Biotechnology (1998) Clazer &Nikaido

9. ATextBookoflndustrialMicrobiology,2ndsedition(2002),Crugerandcruger

10. Manual oflndustrial Microbiology & Biotechnology 2"d edition (1999), Arnold etal

Y */*v,, Y/
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P.

Class

Semestet

Subject

Paper

Papet Name

M.Sc.

III
Blotechnology
v
Applied Biotechnology

Max Marks: 85
UNIT-I: Industriat Biotechnology: Microbial stmin ofindustrial importance, microbial production ofantibiotics

(penicillin, streptomycin & tetracycline), Vitamins (vit B12), amino acids (glutamic acid) & enzymes

(amylase, protease, invedase & pectinase), microbial production of alcoholic beverages (whisky &
brandy), vinegar, citric acid, acetic acid, glycerol, acetone, foods SCP, Biotransformation of steroids

andpesticides.

UNlT-Il:Agricultural Biotechnology: Role of biofertilizers and biopesticides in sustainable development,

petrocrops, aquaculture, Improvement ofnutritional value ofseed storage protein, starch, oil. Transgenic

plants for increased shelf life molecular mapping of Senes of agricultural importance, sericulture,

transgenic fish Plant Variety Protection Act, Plant breeders rights, Intemational Convention on

biologicaldiversity.

UNIT-III: Food Biotechnology: Prokaryotic & Eukaryotic based products (fermented meats, milk products,

yoghurt, cheese, cereal, wine, beer), Impact of biotechnology on microbial testing of food,

current/traditional methodology and new approaches (use of gene probes, RDT, Bioluminescence),

Safety evaluation of genetically engineered enzymelnovel food products, Natural Control of Micro

Organism and preservation, Biogums, Bio-coloursFumaric acid, sweetener, fat substitutes, natural &
modified starch. fats & oilsfood.

UNIT-IV| Environmental Biotechnology: Environmental pollution and their management, concept of GIobal

warming and Ozone depletion (Ecofarming Green house efTect & acid rain), waste water treatment,

solid waste management, conventional & modem fuels & their environmental impact, Bioremediation,

Biodegradation of xenobiotic compounds, Biomineralization, Biotechnological approaches

forpreserving biodiversity (Cene banks,Germ Plasm Banks & their management),

UNIT-V: Frontiers in Biotechnology: Stem Cell Technology, Human Cloning Ethical issues & risks associated

with it, Nano biotechnology:- Introduction to nanoscience, size matter, tools for measuring

nanostructure Biosensor development and application, Nanofabrication, Nanotech impact on types of
DNA chips & their production, SNP and genome mismatch signals, functional proteomics - RT PCR

Human Genome Projecl,Bioterrorism,

Y M*o,



RECOMMENDED BOOKS:

. Fundamental offood Biotechnology (1996). Lee, B.H.

. Biotechnology & Food Ingredients (1991) Goldberg, I & Williams, R. Food Biotechnology: Micro

Organisms (1995) Hui, Y.H. Biotechnology: Pood Fermentation Vol. I & I (1999), Joshi, V.K.

&Pandey, A,

. Pesticide Microbiology, Hill LR. &Asight, S.J.L.

. Biotech in Industrial Waste treatment & Bioremediation (1996) Hickey, R.F Smith, G.

. Biodegadation & Bioremediation: SoilBiolory (2004). Singh, A., Wod, O.P Environmental

Biotechnology (1998), Agarwal, S.K.

. Plant Biotechnology & Molecular Markers (2004) Shrivastava et al Agricultural Biotechnotogy (1998)

Altman, A.

. Plant Biotechnology: The Cenetic Manipulation ofPlant(2004) Adrianstater et al

. Legal Aspect ofGene Technology (2004) Brian, C.

. The GMO Hand Book: Genetically Modified Animals, Microbes & Plant (2004) Sarad, R.P.

. Food & Vegetable Biotech (2004) Valpuseta A passion ofDNA, Watson J D.

. DNA Microarrays & gene expression, Baldi, P & Hatfield, G.W. Nanobiotechnology- Next Big Ide4 Mark

et al

. Gene Cloning, Brown, T.A.
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Class
gemester
Subject
PaperName

M.Sc.
III
Blotechnology
Labotatory

Max Marks: 85

Laboratory-III

l. Bacterial culturc and antibiotic setection mcdia. PrepaEtion ofcomperent cclls,
2. Isohtion ofpha8c DNA.
3. Rertriction mappina ofplssmid DNA.
4. PrEpar.arion of single srmndcd DNA.emptarc.
5. Gene Bxprcasion ofr.coli and analysis ofacnc producr.
6. Pr€paEtion ofhclpcrphaac and irs rhrorion.
7. PCR.
8. Cnlculalion ofthe mean, n.dian, modc and srrrdord dcviation using MS -Eic€I.
9. Cr.phical rcprcsentation ofvarious typcs ofbiologicst d.t. u6ing MS - Excct,
10. Biolosical dats rcsour€es and dala rcrrieval.
ll. Sequ.ncc analysis using BioEdit sonw&e tools end orheronlinc tools.
I 2. Slructuml bioinfomatics.
13. Protein structure prediclion.
14. Isolation ofindustrially imponant microbcs frofi cnvircnmenr.
15. Dctcrmination ofTDP snd TDT ofmicroorgonisms for design ofa sreritizcr.
16. Determination of growth curve ofindustdat orSonism snd subsrrorc dcgradation

profilc, also compulc spccific growth rarc and aro\i,rh yicld.
17. Compamdve sludy of cthanol producrion using diffcrenl subsrmtes.
18. Microbiol production ofshric acid usins,lrpe rg tus t,tger.
19. Pr€paraiior ofmedia for plont rissuc culrure.
20. Slerilizltion ofplflnt tissuc.
21. Studyofrhe €ffcct ofdiffcre t tissuc stcrilizing agenrs.
22. Study of anli fungal propenies ofplant cxtracts.
23. Callus induction from diffcrcnt cxptants: - sccd, root & shoor.
24. Dctemination oforSanogenesis in nulberry.
25. Isolation ofprotophst and culrure.
26. Agrobactcrium culture, sclecrion oftrarrsformanrs, r.ccpror genes (cUS) assays
27. Gcnomic DNA isolation Aom s.ed ond plant tissuo and th.ir ctcslrophorctic analJBis
28. Rcstriction diacstion ofplrnt aenonric DNA
29. Viability tesring ofsccds undcr diflcrcnl cnvironmcnlat conditiois
30. lsolation ofnilrogcn fixins oraanisms like Cyanobactcria snd Rtrizobium anat thcir

chamctcrizalion.
3 I . Measuremcnt of nitmtc rcductas€ from /Vorro
32. Analysis oftotal prorein conlcnr ofseeds by TCA precipitaiions method.
33.Isolation ofVAM from soil bywct sievinS and dccanting mcthod.
34. Isolation and cutrivation of mushroom.
35. Dctcrmination ofpcsticide /meirl deroxificarion by microbial spccics
36. Isololion ofbacleriophagc from s€waae warer.
37. lsolatron and study ot fungus rcsponEible for food spoita8..
38. Dcleclion ofcoliforms fron dcrcrmination ofpuriry ofpohbtc watcr.
39. Detcrmination ofBOD ofa scwsac sampte.
40. Detcrmination ofCOD of. sewagc samplc.
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M.Sc. - Biotechnology
SEMESTER -IV

Paper Course Curriculum: 2020-21
Title ofthe Paper

Theory Mio, Marks

for Passirg

I Advance in Fermentation and Food Biotechnolo8y 85 3l

II Applied InrmunoloS) and ImmLrnodi"BnostiLs 85 3l

iII Principles of Drug Designing 85 3l

Training/Suvey/Visit in a private industry/ treatment plant

or lab at national or regional level for one month 50 marks

for report

50 mark5 for preienlalion belore exlernal examiner

50 I8

(B) Practicals

I (based on paper I. Il and III

50 l8

(C) Intemal Assessment

CCE - I Paper

CCE Il Paper

CCE - III Paper

CCE - lV Paper

written Test based on each paper

(each of05 marks)

l5

l5

l5

l5

05 in each

test

TOTAL 400

OR

DISSERTATION FOR SIX MONTHS fOR STUDENTS

6ETTING ABOVE 60%

(2s0+ls0

= 400)

CR{ND TOTAL ( all semester) 2000

Total marks = Theory + CCE
100 = 85+15

Passing marks = 36 out of 100 for each paper
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Sri Sathya Sai College for Women, Bhopal
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Department of Higher Education, Govt. of M.P.
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M.Sc.Fourth Sctucstcr

l. Course Code

2. Course Name

3. TotalPaper

4. CompulsoryPaper

5. Laboratory

6. MaximumTheoryMarks :400

M.Sc. Biotechnology 7. MinimumPassingPercentage : 36

03

03

01

8. Laboratory :50
9. Laboratory Passing Percentage : 18

10. Internship/Project 50

Sub
Code

Subject Name Theor Practical Total

r:lpe CCI; total
Marl

Advances in

Fermentation and

Food

Biotechnolosv

85 i) 0 85 i1 l5 5 100 36 0 0 100 36

Applied
lmmunology and

immunodiagnostics

85 0 0 85 ll l5 ) 100 36 0 0 100 36

Principles ofDrugs
Designing

85 0 0 85 3l l5 5 100 36 0 0 t00 36

Training/Survey/

Visit in a private

industry/ treatment

plant or lab at

national or regional

level for one month

50 marks for report

50 marks for
presentation before

external examiner

0 0 0 0 0 0 0 50 l8 0 0 50 I8

Laboratory-lV 0 0 0 i) 0 0 0 50 t8 0 0 50 l8

OR

DTSSERTATTON FOR SrX MONTHS rOR STUDENTS G?G ABOVE 60% (2s0+ls0=400 MARXS)

Y NPP,'f .^ .yvvnP
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class M.Sc.

IV
Biotechnology
I

Semester -

SubJect

Paper

Paper llame- Advancea ln Fermentatlon and Food Blotechnology
Max Matks: 85

UNIT-I Characterization and Techniques offermentation systems. Role ofFermentation, Biochemistry

of Fermentation-Fermentation ol Carbohydrates, Protein. Lipid Metabolism, Fomation of
flavour.

UNIT-II Advanced continuous fermentation for anaerobic microorganisms, Fermentation process

development of carbohydrate based therapeutics, Bioprocess development for detoxification

and decolorization, Fermentation process validation. Genetic manipulation of indusrially
important microorganisms-Methods of reproduction. Recombination, strain modification,

Stabilization of transformants, Autonomous replication. production of foreign protein,

Commercial production of plant proleins in microorganisms.Economics of fermented

products.

UNIT-III Microorganisms involved in natural fermentation, Microbial succession. Sources of Food

spoilage, Food Toxicology, Food Processing and preservation.

UNlT-Momposition and nutrition olfermented products. Microbial toxins - control of mycotoxin

and algal toxin in food. Sensory evaluation of fermented food.Bioreactors in food

fermentation.Packaging of fermented foodproducts.

UNIT-V Protein engineering in food technology: methods, targets and applications in foods.

Biosensors. Biological monitoring of foods, waste management and food processing

HACCP and hurdletechnology.

RECOMMENDED BOOKS:
. Fermentation biotechnolos/ - B.C.Saha

. Biotech food fermentation- Vol I & II V.K. Joshi & Ashok Pandey

o Food microbial fundamentals and frontiers - Doyle, Beuhat and Montville.
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Semester - fv
Subject - Blotechnology
Pap6r - II
Paper Name - Applled Ilrniunology and Immunodlagnoatlca

Max Maras: 85

UNIT-I Immunization, routes of immunization, adjuvants; Equilibrium dialysis to measure antibody

aflinity and avidity, Precipitation reaction, Immmoelectrophoresis, ELISA, ELISPOT assay,

Phage display libraries for antibody V-regionproduction.

UNIT-II Immunofluorescence microscopy; Immunoelectron microscopy; lmmunohistochemistry;

Immunoblotting (Western blotting).

UNIT-III Isolation of lymphocytes by Ficoll-Hypaque gmdient, Flow C),tometry, Flurescence

Activated Cell Sorting (FACS), Congenic mice, SCID-HU mice and their use in immunology

UNlT-Mmmunodiagnostics for detection of infectious agents, cancer, and autoimmune diseases;

lmmunosensors,

UNIT-V Therapeutic monoclonal antibodies; Biological response modifiers, Recombinant vaccines.

RECOMMENDED BOOKS:

. Immunology-Roitt et.al. lmmunochemisky- Kear and Thorpe. Immunology-Abbas.

. Cellular and Molecular Immunology-Abbs, Lichtman and Pober. lmmunology-Tizzard.
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Semester

SubJect

Paper

Paper Name

- M.Sc.
-rv
- Blotechnology
-[I
- Prlnclples of Drug Deslgnlng

Max Marka: E5

UNIT-I Organized drug discovery & developmentt Pharmacological, microbial, recombinant,

biochemical and molecular level screening system and their construction strategies. Altemative

strategies in lead identification and lead optimization. Preclinical developmenti clinical trials,

patenting & clearance forapplication.

UNIT-II Quantitative Structure Activity Relationships (QSAR)| Types of eSAR models,

Classification of parameters utilized in QSAR studies, Statistical concept of eSAR, Hansch

model oi QSAR, De Novo model of QSAR, Hammett and Taft model of eSAR equations,

Applications of QSAR in drug design. Receptor verses enzyme mediated drug action.

Principles in Agonist and antagonistaction.

UNIT-III Thermodynamic and structural principles: Objective & approaches in the native Iigand

modification; Molecular graphic and modeling tools: hardware and software component of
molecular graphics. Molecular modeling methods: MO theory, empirical methods, geometry

optimization, force field, Conformational search, Perturbation free Energy. Molecular

Mechanicsr electrostatic models, point changes, Solvents, modeling reactivity.

UNlT-Mimulated annealing: Conformational space search algorithms, dynamic montecarlo

simulation, modeling multimolecular system, Calcltlation and analysis of molecular field:

electrostatic potential, electrostatic field, steric field, other fields andcomparison. Drug

design by receptor site fit, active sile confirmation, docking problems and methods. 3D

database search methods.Automated structure constructionmethods.
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UNIT-V Modeling drug receptor interaction: Receptor- introduction and soruce ofinformations.

Receptor fitting. Receptor mapping- pharmacophore concept. Pseudoreceptor. Rote ofsolvent.

Peptidomimetic design- goal and achievement.Enzyme calalltic principle - recapitulatior!

aflinity labels, principles of suicide inactivation, design strategies scope and limitations.

Illustrative examples of hydrolases, plp based enzyme, isomerases & rcdox enzymes in

hibitors. Synthetic peptide libraries, peptide libraries ttrough phage display: application in

epitope aagretope mapping & in synthetic vaccine designing.

RECOMMENDED BOOKS:

. Comprehensive medicinal chemistry (Vol. I-VI) Academic press,.Hansch

. Ansel's Pharmaceutical Dasage formes a Drug delivery system-8d. Alenpopovich&Ansel

. Molecular Modeling in Drug Design, Academic Press. N. Claude Cohen (Edi) Molecular

Modeling and Drug Design - Topics in Molecular and Structural Biolory. CRC press. J. G.

Vinter and Mark cardner(Edi)

. DrugDesign-Kulkarni&Botharas

42
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Paper Name-

Training/ Survey / Visit in a private industry / treatment plant or lab at national or regional

level for one month

25 marks for repon and 25 marks for presentation before external examiner.
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Class

Semester

Subject

LABORATORY-IV

M.Sc.

IV
Blotechnology

Mex Marks: 5()

Immuno diffusion. lmmuno elecrophoresis.

Study ofaggluiinalion & rosefle formarion.

PAGE on nativegel & study ofisozymeby activity staining. permanent slide on mammalian

physiolory.

Determination ofas part at econtentis given sample by enzymatic method.

To immobilize chymotrypsinon agarose gel beads by Oxirane method.

Production of monoclonal antibody against purified protein.

To detect nitratereductive in leafextracts by immnuno diffusion test.

To detect antibodies in sera by competitiveELISA.

Identification of bacteria by using fluorescent antibody techniques (FAT). eualiry resting of
milk by resazuring lest.

Determination bfphasphatase activity in butter,whey, milkpowder. Microbiological analysis offood
production.

Prcsumptive test for coliform in butter.

Analysis ofmycotoxin in fungal contaminated food materials,

Note: 70yo ofthe above list should be computsorily performed.
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