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Devi Aliilya Vishvavidyalaya, Indore; M. Se. Biotechnology Syllabus (2019-2020 Onwards)

SEMESTER -1
PAPER-I -BIOCHEMISTRY

Uingt 1

Amino acids — sructors and functions] Eroup properties; Peptides and oovalent strurtore of proteing, Elucudation of
primary and higher ordér structurss Evelition of protein: structure: Strocture-function relationshing in mods
profeins fike ribonuelease &, myoslohin, bemoglobin, cymotrypsin e12: Tools to characieriss cxpressed proteing.

Unit 11

Unle 111

Sugari - mond, di, snd palysuccharides; Sailabillity in the comex of their different fincions- cellpler Srucors,
energy stomaze, sigaling Glyeosvlation of other biemoieailes - glveoprot=ing and mlveatipids; Lipids - sracture
and propertics of Imporem members of storage and membrans fipids; their organiFation; Kpoprotsing

Unit IV

mmmmmmmﬁmmmmwﬂwmmmm
mﬂmmmﬂwhmmumm@mm@m
UnitV

Kreb’s cyels; Oxidative phospharylation; Photosynihesis; Elucidsiion of metabolic psthways; Logic and integration

TextsReferences:

1. V.ot and J.G.Voet, Biochemistry, 3% edition, John Wiley, New York, 2004,

2. AL Lebninger, Principles of Biochemisiry, 4% edition. W H Freeman and Company, 2004,
3. L Smyer, Biochemistry, 3% edition, W . Freemsn and Compar;;, 2002,
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Dest Alilva Vishvavidvaliva, Indores M. Se. Bivtechnology Syllabus {2019-2020 Oawards)

SEMESTER - |

PAPER |1 - CELL AND DEVELOPMENTAL BIOLOGY

Vnit ]

Cell Theary & Melhods of Study ¢ Structize of Prokarvatic and Eularyatic cells Micrascape and its modificaticns
_ Light, phass ixnteast and interference, Fluorescence, Confocal, Electron (TEM and SEM), Electron tunneling ard

Atomas Faree Microscopy, ¢

Membrine Sirpctore and Function 1 Structural medels: Composition: and dynamics; Transporl of ions and
niacenmislecites: Pumps, carriers tnd chinvels; Endo- sad Exocylosis; Membrane carbohydrates and their
significance in cellilar recognition: Cetlular junctions and adhesions; Structure and functional significance. of
plasmodemali.

LUmit 1T

Orpanclics @ Nocleus — Structice and function -of mclenr envelope. laming and nucizolus; Macrormnlecular
trafficking; Clromasin organizitios and packaging Cell cysle and control mechanisms; Mitochondra — struchure,
erganization of respimatory chaill compiexes, AT synthase, Structure-fnction relationship Mitochondrial IRNA
and male atsilicy: Origin gnd cvolution; Chiomplast- Structunefunction relationshig; Chlaroplest DNA and i
significance; Chloroplast biegenests, Oripin and evolution.

Clmit THE

Fado-membrane Systen and Cellular Mudility = Structure and function of microbodies, Golgi nppamius,
Lysospries and Endaplasmic Reficulum: Organization and role of microtubules and microfilaments; Cell shape and
mosility; Actinkinding proteins and their significance; Musele orpanization snd function; Molecular molors;
Infesmedine filaments,

Unil 1Y

Celiular Movements aml Patfern Formation ¢ Loying of bady mxis planes; Differentintion of germ layers;

' Cellular polarity; Model plants fike Fuces and Valvox; Materal pene effects; Zygetic gene effects; Homentic gene

effects in Drosophila; Embrvopenesis ond carly pattert Formation in plants; Cell lineages and developmenisl control
penes in Caenorisbdine,

Unit ¥

Differentiatinn of Speciatized Cefls ¢ Stem. cell differentiatinn; Blood cell formution; Fibeoklests and thelr
differntiation; Differentintion of cancerous cells and mic of profe-oncogenss; Phase changes ia Salmonella;
Mating cell ypes in yeast; Surfuce sniigen changes in Trypanesomes; Hetzrocyst differentiation in Anshasna; Sex
determietion in Drosophile
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SEMESTER - |

- PAPER TII- MEC‘HQEI_'FIHLUE'&’ - ; § i

it 1

Mierobial Diversity & Systematics : Classical and modern methods and concepts in classification of
micrenrennisms: Clissification of Bacteria aceording to Bergey's manual. Ultrastruciurs of Archasa
(hdethanpooccusy: Fubacterta (Seofii Unicellufor Eukaryotes (Y east).

Unit 1

Microbial Techniques : Princinles of microbial nutrition, Types of culture media, Theory and practics of
sterilization. Cultivation of microorzanisms @ Pore culluve and cnrichment culture methods,  Culture
collection ond manienonce of culiuncs,

Unit 111

Microlial Growth @ Microbial prowth; Botch, fed-batch, continuous culture, synchropous growth.
diguxic prowth. Growh as affected by environmental factors like temperature, acidity, alkalinity, water
avalability and caveen, Methods of growah estimation.

Linit 1%

Microbinl loterpetions and Infection : Hosi-Pathogen interactions; Mechanism of pathpgenesis.
Pathogericity islands and their role in bacterial vieulence. Tyvpes of toxins and their structure and made of
agtion,

Unit ¥V

Virology pnd Myeology @ Structure and Classification of Baceerigl, Planl, Animal viruses, Satellite
viruses, Virntds, Virugoids, Structure , Classification and generpl features of fungi. Life cyele of
Periciiivae and Socohonrmnyees,

TexisRelerences:

1. Peless MIIr, Chan ECS and Kreig MB., Microhiology, Sth Edition. Tata MeGraw Hill, 1993,

2. Moley SR, Cronan JE Jr, and Freifelder D. Microbial Genetics, Joncs Bartlert Publishess, Sudbury,
Massichisets, 2006;

3. Croeger and A Crocger, (English Ed, TOW Brock) Diolechnology: A textbook of Industrial Microbiology. .
Sihpeur Axsecinics, 1940

4, 0 Reed, Preston and Dunn's, Industrial Microbiology, 4th Edition, CRS Publishers, 1987,

5 M7 Madigan and JM. Mapinke, Bidloey of Microorganisms, 11" Edition, Pearson Prentics Hall, Li5A,

20,
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Desi Ahitva Viskvavidyzlera, Indore; M. Sc Bistechoslopy Sellabas (2815229 Owwardy)

SEMESTER -1

PAPER TV- BIOSTATISTICS AND SIOINFORMATICS

LVait




Devi Alidlva Vishvavidvalavs, Todere; M. Se. Biotechnology Syllalus (20049-2020 Onwurds)
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Jolin A. Bice, Mathernarical Seatistics and Data Analysis, 37 Edition, Jobn A, I'!.S!:c, Duxbury Pl'r_*-b, 1'-':'-:"!? _
Cemphell and Hever. Discovering Genomics, Profcomics, & Bioinfenmatics, 2Znd Edition, denjamin
Crommlines, 2002,

il Giinaz and Per Jambeck, Cievaloping Tioinformatics Computer Skill, 1s Edition. O"Reilly

Publeieian, 2001,
LAR ON BIOCHEMISTRY AND CELL B_I-DI-'[]HT'
To prepare an Acetic-Nedcetate Bufler systerm and validare the Henderson-Hasselbach equation.

To determine an unknown protein concentration by plosting a standerd graph of BSA using UV-Yis
Socctraphatometler and validating the Beor- Lanibert™s Law.

Titration of Amino Acids and separation of afipliatie, armatic and pofar amino ecids By TLC.
Ta deizrmine an unknorwn suger concenimation by Nelson Somogyii's and DINS methad,

Determintion of enzwvme activity and studying the effect of temperature, pH, enzyme conceniration substrare
SOALERIATPN U0 SUZYINE acTivity,

tealation of hismatecutes from samiral sources,

Microscopy: Bright field, phase contrast and flusreszence microzsopy.
Micratminy.

Spbeellular Teetismeation and. marksr crzvimes,

Histochemica! fechniques,

Witasis and Meinsis,

LAT ON MICROBIOLOGY, BIOSTATISTICS AND BIDINFORMATICS
Srapliznion Ssinfepiion, safey inmicrobiclogical laboratory.
Pregrrition of meda fiw goowth of various micreerganisms.
Tdemifieaticn and culturing of various (ricroorgnisms.

Stming 2nd enumeration of Mictoorganisms.

Growih curve, ireasure of bacierial popriation by wrbldemesry and studying the effect of emperaiuwe, pH,
carnon aikt i men.

Ysndntionand ideni ficatjon of fingoe:
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SEMESTER - 1
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Devi Ahilys Viskvavidyslays, ndore; M. Se. Biotechnology Syllabus (2019-2020 Opwirids)

Unit ¥

Racterial mutants and mutstions : lsolation; Usefil phesorypes (aunotrophic, conditionl, fethol, rﬂiﬁfﬂs.
Mumien mee Tiypes of mutatiomsfhese pair changes (meshift imsertiany; deletions; tandem duplication),
Reverion v suppression; Mutagenic ajgents; Mechanisms of mutrgenesis Anay of mutagenic agents (Ames o3t

Enﬂtnrﬁmrlﬂlhmihﬁﬂmﬂhm:pﬂﬂfmﬂnhmgﬂmmmmﬁﬁrmmnf
polsmordim.

TearTHeleremoe:

Besjemin Lewin, Gene [X, 9th Editlon, Jones and Barken Poblishers, 2007,

1D Watson, N.H. Hopkims, J.W Roberis, 1, A. Seitz & A M. Weiner; Molecular Biology of the Gens, th
Ednion, Benjamin Cummings Putfisking Compary Ire_ 2007,

Alberta ot al. Molecular Riology of the Cell, 4th edition, Garland, 2062

Click BR & Pasterrask 11, Molecidae Biotechnology, 3 Edition, ASM Prews, 1994,

Bl -

.




Devi Abils Vishvavhdvalave, Tndore; M. Se, Biotochnology Sy abus (2009-2020 Onwards)

CEAMEETTN . 1

PAFER 1 RACTERIAL GENETICS AND GESNETIC ENGINEERING

Vair l

Gene trumdor In bocteria 1 Mistors. Tramduction - generaliced and specialived, Conjugation - F, F', Hir, F
mamier. Mib-med sspd cheoewsorre vamifer, Tramformation - maters! snd anificial transformation; Merodiploid
grntes. Gem =apiag Tompesable gemwtic clememts, loseriion  sequerices;  Componite and Complex
emiesers. Replomive 3 tomeeepd ot lve trampositon, Genetic anahsis usTng MNEposons,

Unin I

Bacturinphages anid Masmids @ Racteviophape—strictore, Assay, Lambds phage - genetic map, lysogenic and lytic
eycher Cese ieplation, TPilnimeiions plapes soch s MI13 Masmids = nauml plasmids; thelr propertics and
phenatypes. P biidigy « cops numiber aned i conlrol, Tacomgatibiliny, Plasmid survival strateghes; Antiliotic
resiiancg ke on plaeniids {mechancem of scton and resiitance); Geietic amadvis using phage and plasmid

Baestrictins-niodifieation svstems @ Hislon: Types of systems and thelr characteristics; Methylntion dependent
perathen wanbgeter; Bl i som,

Umin 111

Ravies Concopts OF Genetee Eoglncering @ Restricion Ergymes; DNA ligase, Klenow enzyme, Td DNA
polymerase, Pedvnuclevdide Linase, Afkallne phesphatase; Cobesive and blunt end ligathon; Linkers; Adaptors;
Homopalungric tiling. Labeling of DNA: Nick tamslation, Random priming, Rediosctive and non-radioactive
pﬂwmmmlummnmmmmmm.
Clromuin lmsunoprecipliation; DNA-Protein  Intersctionz-Elecomebility shifi un;r DiNasel footprinting:
Meityi beedaoee sy

Uit TV

merHmuuqmmuﬂmmﬁmmm
“mﬂwmmmmmmwﬂ;mm
Asdal Vi derived vectors-SV-4D, vueciniabeccule & retroviral vectons; Expression vecton; pMal: GST, pET-
Hmmmﬁwﬂﬂ-memem
w-wm#ﬁmmmmmm Plant based weton,
T ond i o vecrers, Y eoal weciors, Shuttle vechan
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Devi Ahifya Vishvavidyalaya, Indore; M. S¢. Biotechnology Syliabus (2019-2020 Onwards)

Ulmie W

Cloning Methodalogies 1 Insertion of Foreign DNA inte Host Cells: Transformation: Construction of libraries:
Isolation of mRNA and toral RNA! eDNA and genomic libearies: ¢DNA and genomic cloning; Expression cloning,
Jumping and hopping libraries; Southwestem and Farwesters cloning; Protein-protein interactive cloning ard Y aas
e hvbrid system; Phape display; Principles in muximizing gahe expression

Texts/References:

S.R. Malov, ) E. Cronen, I Friefelder, Microbial Genetics 2™ Editian, Jones and Bartlen Publishers, 1504
M. Trunand 1. Trempy, Fundumental Bacterial Grenctics, Blackwel] publishirg, 2004,
f lones B, Analysis of penes and Benomes, 3rd Edition, Jones und Bartlert Publishers, 1904,

3.B. Primrose, M. Twymian ing RO Principles of Gene Mamipolation. 6t Edition, 5.8 University
Press, 2001,

O b —
2 )
4
L
=
=
Cu

7. L Sambrook and I W, Russel: Moleeular Clonine & Lboratory Manual, Vals 1-3, CSHIL, 0oy,

8. Brown TA, Genomes, 3rd ed, Garland Beignce 2006

%o Campbell AR & Heyer L1, Discovering Uenomics, Prateamics snd Bicinformatics, 2nd Editiae Benfarrn
Cumings 2007

1M

Primrcge 8 & Twyman B, Principles of Gejpe Manipulation end Geromics, Ttk Edition, Blackwell, 2006,
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Devi Abilon Vistavidvataye, Indore; M, Se. Biotechnology Syllabus (2019-2020 Ounwarils)

SEMESTER -1

PAPLER I = IMMUNCLOGY

Uit |

Tmmunolugy- fundamental concepts and anatomy of the imnune system : Components af
innate amd acguired Immunity; Phagoesiosis; Complement and  Intlammatory responses:
Hoemuitopocsis: Oreans  and cells of the immune system- primary and secondary lympheid
greans:  Lvmphatic svsiem; Lymphocyte eirculation: Lymphoeyle  homing: Mucosal and
Cutaneous assovimted Eymphond tissue (MALT&CALT).

Unit 11

. Immunedens, Tmmaaogiobaling amd Immune response | Immuno-=chemistry af Antigens -
immunogenceity, antigenic determinanis, haptess, Toxing-Toxoids, Haptea-carrier system; Role
end propeties of adievanrs.  Immunoglobulins-basie - structure,  classes & subclasses of
immuneclobuling: Muliigene orgonization  of jmmunoglobulin genes: B-cell  récepror
Immineglobulin - siperfamily: Basis of self ~non-sell  discrimination; B eell  maturation,
aetivation ol diferentintion; Generution of antibody  diversity; T-gell maturation, activation and
differentintion and T-cell recepiors: Functional T Cell Subsers; Cell-mediated immune responses,
ADCC. Complement patliways,

Uair 11T

Antigen-antibody interaetions @ Antigen —  Antibody interaction, aflinity, cross reactivity,
specificity. Precipitation. agglutination and complement mediated immune Reactions.

Immuno sssvs: RIA, ELISA, Westem bloting, ELISPOT assay, jmmunofluorescence, and
immuncelecimn micrseopy.

Unir IV

. Vaccinulogy @ Active and passive immunization; Live, Killed, mtenunted, sub unit vaccines;
Vaccine techrologys Role and properties of adjuvants, recombinant DNA and protein based
wvacelnes, plant-based vaccines, reverse vaceinology: Peplide vaceines, conjugate vaccines,

Unit ¥

Clinfcul Timinunology + Major Histocompatibility Complex and HLA tvping.  Hypersensitivity —
Type ). 0L N1 and 1V, Autoimmunity; Types of autoimmune diseases,  Transplantation -
Immunotoeicsl basis of prall vejection; Clinical transplantaiion end  immunosuppressive therapy;

Tumor immunnlogy — Tumor antigens; Immune response @ wmars wnd wmaor evasion of the
immane system. Canger cells and  [miminodeliciencies,

A 13 ﬁ-‘-‘
S T

)14




Brevi Alilva 'l.‘i.xh'u:n'ir}ju.fnrh;.':l. Tndare: M. S, Wiotechnalogy Syvllabys (292020 Onwarids)

SEMESTER -1

FATER TY- ANALYTICAL TREC) INIQUES

Tt L

Eﬁsh:-T-.-c'lnh'uu.w:! s Duffers: Mathods of cell .;IiHinn:_,;n-.Li.:.n; Enigyme assays und oontrofs: Dcrrrg:n!s fnd inemibrane
prateing: Digkvsis, Ubirafilina

00 B etber membrans fechnigies

Speetroseapy Teohiiqnes : LIV, Visible sné Raman Specirascopy; Theory and application of Circular Dhchroizm;
Fluorascence W%, MMR, PMI, ESR 2 Plasma Emission spociroscopy
@ win

Chromutagraphy Teelmigues ¢ TLC und Paper chromaiography: Clirormategraphic methods for magromsolesniz

sepasalion - Gul peemieation, Jon exchange, Hydraphable, Reverae-phase and Affinity chromatography, HPLC and
FPLL Criterin of prrtein pasity

Electrophiectie teehninwes s Theory and application of Poliacrylainide and Agarase gel electrophoresis; Cipiflary
elactropboresis: 213 Electrinhoeosizs  Dise o

i cleciophoesis;  Gradient elecirophoresis; Puised  fiald el
eleetraplioreais

LLd

Ui 111

Centrilugation © Basic principtes: Mathamatios & thzory (RCF, Sadimentation
= Microcenirifuge, Nigh gpced & Ultrzcenivifuges; Propanryve ceatrifugan
eenlrifiaation; Applications (fsofasion of cell enmpanenty’; Analyvtley? ce
weight by eodimentution velocity & sedimentation eqailiariuim medhods

. nir IV

Radinnerivity 1 Radinactive & siahls isotopes: Paten and rate of radinactive desi
Measurenien! of mdioastivity Geiger-Muller counter: Solid & Liguid scintillation
stz iion & sechrique); Briel idea of mdiainn dosimelry: Cererkay
Mesuzericnl of stable. Isatapes; Falling drop method; Applications of lsotopes |
techaiques;  Distibution  studies;  Isolope  dilation tochniqoe:  Matalialic
R.-Hljiﬂ'i'll'l.ll.l.ll}\.'.l:ﬁ_'::]}'

coefficiant et Types of centrifuge
on; Dhifferantial & density rradient
irifugation; Detennlnatio af malecalar

¥ Units of rudennctivily;
coalniers (Basic principle,
radiation: Autoradjography;
n biochemisiry: Radiotracer
sludies;  Clinical  application:

Limit ¥

Advuneed Technigques @ Protwis crymtalliation; Thenry and methods: APl-electrospray and MADITOF: %ass
apralraneicy; Enzeme and c2ll iminabilization rechnicues; DA & Peplide Svnthesis,

. 15 f'ﬂ
| e , i
) B — 4
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Devi Abiilya Vishsavidvalaya, Indore; M. Sc. Biotechnology Syllabus (2019-2020 Onwards)

SEMESTER - 111

PAPER | -ENZYME TECHNOLOGY

Unmir 1

Introduction o enzymology snd histovical developmenis in enzymology.

Enzyme classification, IUBMB enzyme classification.

Enzyme Activity: Techniques of enzvime isolution, Principle and techniques of enzyme assay, factors
affecting enryme activity.

Unir 2

Intracellular localization of enzymes

Mechanism of Enzyvme Action ; Investieation of sctive site

Enzyme activators, co-enzymes and co-factors in enzyme catalysis

Purification of enzyme : Techniques of separation and purification, test of bomogengity.

Urrir 3
Enzyme Kinetics, Bioenergetics and Catalvsis

5iﬂgi_l:iﬂhﬂuﬂtl! kinetses : Equilibrium and steady state Kineticy. significance of Km, Vmas & Keat
Multisubstrate reaction kinetics : General mte equation, ordered. random order end ping-pong mechanisms

Lnit d

Enzyme infibition and its kinetics: Reversible and mreversible inhibition, competitive. non-competitive
and urcompetitive, mixed, partial and substrate inhibition,

Thermel Kinetivs = Effect of temperature on reaction mte, enzyme stability, Armhenius equation and

sctivation energy,

Enit 5

Allosteric enzymes and sigmoidal kingtics ! Co-dpemtivity, MWC & KNF models, enrvme memary and
poeumonical enzymes. ' §

[soenzymes, multienzyme complex and multifunctional enzymes, end their physislogical significance.
Biosensors ; Enzymes-as analstical reagents.
Ribozymes and catalytic antibodies.

References

1. Enzymes ; Dixon & Webh
2. Biological Chemistry - Mahler & Cordes
3. Principles of Biochemizstn - Lehaimger

4. Methods in Enzymology : Relevant volumes
3, Enzymes. - Bayer

6. Handbook of Enzyimes C Dr. Anil Kumar
7. Enzymes: Biochemistry,

Biotechnology, Clinical Chemistry : Trevor Palmer




Devi Ablsa Vishvavidyataya, Indore; M. Se. Biatechnolagy Syilabus (2019-2020 Omwards)

SEMES I ER-1N

PAPER 11 -FOOD BIOTECHNOLOGY

Unit 1:

Introthuctiion to Fand Processing: Biotechnology in relation to the food industry, nutritive valse of fomd,
and types of microorganisms associsted with foed, its-sources, rypes-umd behavior in foods.
Unit 11:

Food Prosorvatinn: Binprocessing of meat, fisheries, vegetables, dairy products, enzymes ané chemicals
. tsed in food processinie. New Pressrvstion Technologies.

Unit T1i:

Food Spoilase & Food Borne Diseases: Microbial speilage of foed, Food -bome infections &

Uit 1%

Fermented Food Produeis: Dalny products, non-beverage plant products, beverapes and related products
of bakin=. Microbes as food, Probiotics, prebistics, single cell proteins, smgle cell oil.

Umnit V:

Cuality Comtrinl: Microbiokanalysis el food. Quality control. Feod Hygiene, Food Regulations and
Srandards

L J

TEXT LOOKS :
1. Roger A Gordan B, and John T., Food Bictechnology, 1989,
3. Frazier, Food Missabiology.

4, 0. Resd, Prescott and Dunn's Microbinlogy, CBS Publishers,
4. Intreductory Food Micmbiology, Author—H A Modi.
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Divi Abilya Vishvavityalava, Indare; M. Se, Woteehnolagy Syllabias (20192020 Onsards)

SEMESTER -1
PAPER 11 ENVIRONMENTAL BIOTECHNOLOGY

Uminl

Laveonment: hasc concent end issues,
F#ﬂmhmﬂn%m.mfmmﬂm of poiluticn,
mnmm-nmmmm its limitation.

Vaitin

Acrobic procene Activaind windge, Oridation dinches, Trickling fiter,

druma, and Chdation ponds. Ansenobie digestion, Anscrobic fillen, U
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SEMES P ER— 111

e PAPER IV - PLANT BIOTECHNOLOGY

Uit - |

Introdociion to cell and Tissue Culture  Tissue cultarz media feomposition and preparation), Hssue
culture 5 & techuique W produce novel plants and hvbrids, Iniation and mainienance of callus and
suspensicn culture; single cell elones, Orgunogenesis; somatic embryopenesis: transfer and establishment

of whole plams in soil, Shoat-tip culure; rapid clonal propagetion and production of virus-froe plants.
Embtye culiure and embeva rescue.

Unit-11
i)

Protoplist calture and hybridization: Protoplast iselation, culture and fusfon; selection of hybrid cells
and repeacmation of hybod plans; symmetric and asymmetric hybrids, eybrids. Anther, pollen and ovary
culture for predustion of hanloid plants and homozvaous lines.

init = Tt1

Plant trausformation Technolngy: basis of tumor farmation, hairy roor, features of Ti and 1 plasmids,
mechansins of DNA eearsier, role of vinlence genes, use of Tand R ns verlors, binary vectors, use of
335 end wiher promniers, penelic ma

thers, use of reporier penes with infrons. wse of scaffold attachment
regiong methods of suclear tmnsformation, viral vectors

and their application, mulfiple gene (ransfers,
Veetnrs=less e direct

DNA - irmsfer,  particle  bombardment; -electroparilion, icToinjection,
transteraition of moenocots. Transkene stahility and fene silencing,
Chlorepias transformation: Vectors, v lgpes.

%nll =1IN

Applicaiion of plant Transformation far prochuctivity and performmnee:
PeSIRLINGY, virus resistnnce, disease resistonce, fematnde reaistance,

Herhicide resistance, insect
bang shall life of fruits and Nowers. male sterile lines, bar and barnnse

abiotic stress, post-harvest oszes,
sy 5lems,

Unit -V

Metabulic Engineering and Industrinf Products +

BHd i pllngiog of phervlpropanaid patliviy, shikimae patlway:

Hherpens iy proleing, |ysosomal enzymes, andibudies, edible vaee;
prrtiileinyg lech ey,

Piant secondary metabolities, control mrehanisms

siknlalds, potvhydecybuyrate,
nes, purification atralegied, oleosin
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SEMUSTER <1

. _PAPER |- RIDPROCESS TECHNOLOGY

Umit |

Basie principle of TWoprocess Technolopy: lsolation, serecning ond maintenunce of industrially
bmporta niecobes; Microhial growth and death kinetics (an example from each group, parteulaely with
reference o induginially nseful  micronrgenisms), Steain Improvement for inereased yleld and oiher
desirable chameterisiles,

Unit IT

Upstreamw wnd Downstream processing : Media fonmulstion; Stevilizatdon; Acestion  and agiation in
bioprocess: Seale ap and seale down process,

Brosepreauon - Rlmtion, centrifugation, sedimentation, Necculntion; Cell disruption; Liguid-liquid

extraction: Purifeation by chromatogephic wehnigques; Reverse osmosis and ulten  filtmtion: Drying;
Crystallization; Storpge and pockaging; Treatment of effluent and its disposal,

Umnit 111

Caneepls of basic mode ol fermentation processes: Bioseactor desipns: Types of fermentation and
fermenters; Coneepts of hisie medes of fermentation - Barch, fed bateh and  continuous; Conventional

fermentaton ws hiotransformation;  Solid substrete, suclace and submerged fermentation; Measurement
and control of bioprocess paramelers.

Uit TV

Mieratil Technology — 18 Miceohial pracesses-production uf primary(ethanol, organic acid - lactic aeld;
aming weids < glitmmie acid and Bysine; vitaming) snd seeondary metabalites (antihiolics - penicillin
and strepiomyding.

Unit ¥

Mierobizl Teehoology = 3 Indusirinl production, recovery, stabflity and formulation of bacterinl and
fungal casymes-amylise, poilense, Enzvime and whele cell Immaobliization of and their indusirial

pplicatisis. L
Use of micrches in minernl benifention and oi] recovery, Single Cell Prowins, Bioinsecticides, L
BioTertitires,
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SEMES TR-1V

PATER H- GENOMICS, PROTEOMICS. IPR & BIOSAFTEY

Lmitl

Introducion : DNA sequencing principles and Sequencing methods: Enzymatic DNA saquencing:
Chomica. sequencing of DNA: Automated DNA stquencing: RNA spquencing; Chemical Synthesis of
oligonucizolides; Recognition of coding anid non-coding saquences pene annataticn, EST s and SNPs..
Unit 11

Tools fur seaoiide analvsis:-RELP, DNA fingerprinting, RAPD, , Lickage and Pedigree analysis-physical
2nd gene « miapping, Primer desien: PCR: is types and applications, Site Specific Mutagenesis

Gepe siiucing technigoes: Introduction to STRM&: gRNA technology: Micro RNA: Construction aff

SINA voclars: Principls and asplication of sene silencing: Gene knockouts and Gene Therapy: Creation
of knoct st mice: Disease model: Somatic and germ-line therapy~ in vivo and ex
therspys “sae replacements Gene tarpeting: Transgenics; cDNA and inlragenic array’s,

ot Lt

-vivio; Suicide gene

Protecu:, ;s : Protein annlysis {includes measurement of tonconiration, aminoacid compositon, N-

serminal sequescingk 2-D electrophoresis of proteins; Miceoseals solution isoelectricfocusing: Peptide

fingerpei ding: LOMS-ME for identification of proteins and modificd proteins: MALDI-TOF: SAGE.
Functio. zl genomics and profcomics: Analysis of microarmyy data: Protein and peptide microamay-

. basad technology; PCR-directed proten in sitw amavs: Structursl proteomics

Uit IV

Introdu Zon to Intellectual Property: Types of 1P: Patents, Trademarks, Copyright & Related Rights,

i Design, Trwditional Keowledge: Protection of GMOs, IP as a factor in R&D: TP of relevance to
Hioeocivs Jdoov and fow Case Swdies.

- patent appeicsion: Ordinary, PCT, Conventional, Divisional and Patent of Addition: Patent
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