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Strategic Approach for Programme Curriculum Revision

Bioteclmology as a cliscipline has made giaut stricles in the past clecacle and it tlotv toltches

lives of all hurnanity on a daily basis, The recent Covid-19 pandernic has shown the world

Biotechnology is truly inter-disciplinary in llatLire and thus very clynamic. Therefore, ,

essentialthat the curriculum of the M.Sc., Bioteclinology be revisecl to mahe it relevant, clyna

and also motivational to studcnts to takc up research ancl cntrepreneurship lor welfare of

society. Further, it should also contain thc latest ctttting edge research advancements fbr

benefit of the stndents. DBT, Government of India has drafted model curriculum for NI

Biotechnology and its allied areas taking into account the latest developments in the respec

ciomains.'fherefbre. the cLrrrent revrsion has talien into accottnt the model syllabtrs prcscribet

the DBf as also tlte local recluirements o1'thc stlrdents anci l.ifb Science Inclustry. The cul

revision strictly follorvs fumkur University PC CBCS f{egr"rlations on Cotrse Structttre, Cn

alci Assessment Pattern. This revision process fbllows the philosophy of outcomes h

education ancl all efforts have been made to map the continttotts progress of students and sl

has been given lbr course correction with regular l'eedbrck lrorn all the stake holcler-s ini'ol

Peclagogical planning fbl implementation of'this curt'iculum in the form of lcsson plans rii

drawn up every year after obtaining a structurecl tbedback. AIso, major emphasis on i

required for IPR ancl Clinical Research Industry has been included in the fbrm of Skill b

Value Aclclecl Certificate Programme (Non-Creclit). The eligibility criteria has also l

expanclecl to give opporlunity for non-lif'e science graclttates ancl engitleers to ent.I

programllte to rnake it inter'-clisciplinary. i\on-lilc scietrce gt'atittatcs u'ill lrave to ttnclerli

mandatorl, brrclge/lbLtnclation coLlrse. Thc e rrrrie Lr lLtttt, irsscssntcnt fil'lttcrlr ancl thc durltion 1.t

samc i.r,ill bc ch'uu,n up the Dcpartmcut council bltsccl on rhc nccrcl ancl thc nttmbcr of admis:,t

The peclagogical methocls for the programmc u'ill inclucle:

Face to Face Leotures

Tutorials

Mentoring

Group Discussion

Demonstrations

.loLrrnal Clutr

Case str"rcly Analysis
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o Virtr.ral Labs

o Hands on Experintents

. Analytical Problem Solving Methocls

o . Group Projects

. Mock Interview Skills

o Field and Indnstrial Visits

. Special lectures and Seminars

o Extension and Enrichment Activity

. Hypothesis Basecl Own Experiment Design

Programme Outcome:

Objective of the Programtne is to develop;

. Researchers of the highest quality in the fleld of Life Scienc'es.

o E,ntrcpreneLrrs u,ho can clcvclop irtnorittivc proclttets and solutions.

. Str.rdents who can identity new hypothesis and scientitlc problern through critical

analysis.
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4

5
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1.5

Practical's Blsed
on Cell Biologv

and Microbiology
4

6
CPP-

1.6

Practical's Based

0n Biochemistry
lnd Biophysics

4
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1.1
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on Irnmunologv
lnd Vaccinc
Tcchnology

4

3
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lI Semester

Shill llased \/alue Aclcled Certilicate Programme- INTELLEC'IIlAt. pROpERTy ANt) PA'I'EN-I'lNG ( Non-C'redit).
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III Semester

Total
Marks
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Title of thc
paper

Instruction
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Weel<
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ol' the
Examination.

In ternal
Assessrncn (

Semester EntI
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Engineering
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Reproductive
Biotechnologt,
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I nstruction
Hours per
Weel<

IV Semester

No.

of
Crcdits

Duration
ol' tl
Exanrination.

lior,rrs

I'l o Lrrs

CPP.4.5

-J Houls

CPP-4.6 Practical's Based on

Research Methodology,

Scientilic
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Note: CP'l': Core paper theorY CPP: C'ore paper practical

SPT: Special paper theory SPP: Special papcr practical

OET: Open Elective'fheory OEP: Op.'n Electire practical

CPIID: Core paper pro,iect Disscrtati(rn ( PPP: (-r)r-e papcr project practical

'fhe number of'experiments fbr CPP,SPP papers 11")a\ \ary fbr each semester' A core set of

colnmon experiments u,ill be retained tbr eae h CPP SPP papcr and up to 50% changes will be

clope in the nurnber and nature olexperirnenrs 
'l'hes.'changes 

r,r'ill bc carried ottt alier evalttating

recent research articles anci availabilitr ol' 1.,1. kits Consumablcs / Protocols rind virttral

Titlc of thc papcr Sernester End
Bxanrination,

Total
Marl<s

lnternal
Assessment

20 lsOBioprocess Technolog.v

and Food

Biotechnologl'
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Communication Skills
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CPT.4.2

Bioresource

Biotechnology

Nano Biotechnology
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SPT -4.3 B

CPPD 4.4

Practical's Based on

Bioprocess Tcchnolttgy

ancl Food
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, ir

+-
t14 ',2
I

i

3 Honrs

Practical's Based on

Bioresource

Biotechnologl'
Practical's Based oll

Nano Biott'chnologv
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demonstration tools at the bcgining oicacil \J::r.'tUi
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CURRICULUM

I SEMESTER

CPT-I.I CELL BIOLOGY AND MICROBIOLOGY

Course ob'iectives - The objecti'es of this coLlrse are to sensitize the students to the fact trrat:is
've 

go down the scale of rnagnitude liorn cells to organelres, the understancling of variousbiological processes becomes deeper ancl inclusive. To iitrocluce rhe field of microbiology with

::il:i;flxllfi.:n 
microbial criversirv, morphologv, phvsiologv ancl nutririon; methods lbr

Sfudent ['earning outcomes- stuclcnts srroLrrcl bc abrc to: , rdcntify rnarjor calcgor.ics ofmicroorganisms ancl analyze their classillcation, cli'ersity,.nrl LrbiqLrity..ldentify ancldemonstrrite strttctttral, physiological, genetic similarities ancl cliffbrences of rnajor categories ofmicroorganisms; 'Iclentify ancl demonstrate how to contror microbiar gror.r,th; , Demonstrate anclevaluate interactions bctween nric.obes, hosls ancl cn'ir.onment

At the end of the course stuclent ra'ill be equrpped to rrnderstanci three lundarnental aspects inbiological phenomenon: a) rvhat to seck; b) hou, to seer<: c) ii.hv to seek

UNII' I: Biology ot' Organeiles ( l6h)

Morphology and ultra structure of prokaryotic and Eul<a^,oric cell (intracell,lar organelles:endoptasmic rericulum a,d Gorgi oppu.atrs, ryroro-., *u;;,:;:::";::1..r, ce,Lrlarcytoskeleton' mitochondria, chloroplasts and cell energetics: nuciear compartment: nucrers,ttttcleolus and chromosomes, periplasmic space ancl apoplasmr. c-r.ll ,,iiill chcnrical cornpositio,and ciraractcristics (cram positive & gra,-i-ncgatirc bactcr-ia. irpupr-otcrns. irp-ropolysacc'ar.icles,matrix proteins)' c1'toplaslnic inclusions, enclospo.es (fb.rnation an.1 genericsl ancl Exospores.
UNIT II: N{embrane Transport (l6h)

Membt'ane Transport (Prokaryotcs ancl Eukaryotcs): r'he crr,f rrSrrior-r and architccture ormetlrbranes' Membrane dynan:rics, Moclels ol',rer-rbrarles. sr),:::; Ir.it:r:pol.t across nrembranes:Passi'e diffusion' active trattspc-rrt usi,g P anci F t'pe ATprsc,s. r.: r:r:.rilited trarsporl, transportof ions acl'oss rnembranes iion pumpl), co-transport. s\ir1r,l::. .r;rtrprrrt. \,esicular transport.Biochemical shuttles across mitocrrondriut ,.,.r.,urol;;.'r,;;a; :r::::._iing: E'enrs in cerl cycre,Regr'rlation of celr cycle. Analyticar metriotls fbr ce, cycre studic:

UNIT III: Microbiat Diversiry (l6h)

Introduction, history & scope of nticrobiologl,, niorpho[rgi
Scientists' Bacteriar genetics: rnutation .nrr reco,rbinrti(), i..

'.
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transcluction a1c[ conjugation; antirnicrobial rusistancc. N''licrobiill taxonotny anc{ evolLrtion ol

cliversity, Hierarchical classification of microorgattistns, classif-ication of bacteria;

Cyanobacteria, enclospore forming bacteria, Myc'obacteria ancl Mycoplasrna Archaea:

Ilalophiles, Iyletl-ranogens, Hyper thermophies ancl thermoaciclophiles; eukarya: classification

ancl general characteristics of algae. fgngi, slime molcls and protozoa, Cotnmunity studies on

unculturab[e microbes. r'iroid's and Prions.

UNIT IV: Analytical Microbiologv (l6h)

Microscopy& Microbiological 'Iechniques: Ligirt, Dark field, Phase contrast' Fluorescence,

E,lectron microscopy ancl its moclitications, Contbcal uricroscopy' Hemocl4ometer and

micrometry. Sterilization methods. Crttwth ancl nr.rtrition of bacteria. Isolatior-r olmicroorgattisms

Bacterial growth cllrve, Mathcmatical cxprcssiorr ol'srowth; Measurcmcnt o1'gro\l'th and growlh

yields; Synchronous gror,vth, anrl continuous eulturc, grou'th as affbctcd by cnvirontncntal

iactors. Staining Techniques: Simple and ditlerentia[, tluorescent, negative; Strltcttual staining:

Capsule, Spofe, cell wall ancl reserve tbod material. Presen'ation of cultures'

CPT 1.2: BIOCHBMISTRY& BI()PHYSICS

Course Objectives-The objectives of this course are to cover allessentials required to appreeiate

physico-chernical principles Lrnclerlying biological processes ancl to br-rild ttpon ltnclergraduate

level knoq,ledge of'biochemical principlcs rvith specific emphasis on different metabolic

pathways.

Stuclent Learning Outcomes - Stuclents rvill be able to have a tilm ibundation in flrndamentals

and application of current physical scientitlc theories ancl to gain fundamental l<nowledge in

biochemistry;

UNI"I' I: Iliornolecules I (16 h)

Stntcture-function relationships: Carbohyclrates - stntcture, tirnctional group properties and

classificatiol. Lipids - structure, functional group properties and classification. Nucleic acids -

stncture, fi.rnctional grolrp properlies ancl classitlcation. Natrtrc of genctic materials, Strttcttre of

purine, pyrimicline and nucleoticles. Vitamins and Hormones - strttctltre, flnctional groLIp

properties and classif rcation'

UNIT II: Bionrolecules 2 (16 h)

Structure-function relationship-rs: amino acids * strttcttlre and functional grotrp properties,

peptides ancl covalelt stnrcture ol proteins, elucidation ol primary and higher order stru0tllres,

Ramachandran plot, evolution of protein strLlcture. protcin degradation and introduction to

molecular pathways controlling protein degradatron. stnrcture-flrnction relationships in model

protcins like ribonLrcleasc A. u-ryoglobin. Itcnrt,::lt,bttr. e hr'motrypsin. [lasic principlcs ol l)rotcitl

pr-rritication; tools to characterize cxple:scrl pLotcirrs. Protein tbldirtg: Atlfltlsetl's Dogma'

Levinthal paradox, coopelativity in prtrtein lbldrnrI. liec enelgy lanclsoape o1'Protein fblding ancl

Page 9 of 51



pathways of protein folding, rlolten globulc state, chaperons and diseases associated with protein

folding, introduction to molecular dynarnic simulatiou.

UNIT III (Bioenergetics) (16h)

Bioenergetics-basic principles: equilibria ancl concept ot'fiee energy; couplecl interconnecting

reactions in metabolism,oxiclation of carbon firels; recitrring rnotils in rnetabolism: g protein

coupled receptors, InositoVDACrPKC ancl Car I signaling pathrvaysl glycolysis anci

gluconeogenesis; reciprocal regulations arrd non-calbohydrate sources of glr"rcose; Citric acid

cycle, entryto citric acid cycle, citric acicl cycle as a source of biosynthetic precursors; Oxidative

phosphorylation; iurportance ol electron transt'er in oxidative phosphorylation; F1-F0 ATP

Syr-rthase; shuttles across rnitochonclria; regulation of oxidative phosphorylation; Photosyr-rthesis

- chloroplasts and two photosystems, proton gradicnt across thylakoid nrembratre; Calvin cycle

and pentose phosphate pathway: glycogen metabolism, reciprocal control of glycogen synthcsis

and breakdorvn, roles of epinepluine and glucagon and insulin in glycogen rretabolism; Fatty

acid uretabolism; protein turnover and arnino acid catabolisrn; nucleotide biosynthesis;

biosynthesis of membrane lipids and sterols with specific cmphasis on cholestcrol metabolism

and nicvalonate pathway; clucidation of mctabolic pathrvays, logic ancl integration ol'ccntral

metabolism; entry/ exit of various biomolecules fl-on-r central pathrvays; principles of metabolic

regulation; steps tbr regr.rlation.

UNIT IV (Biophysics) (l6h)

Newton's larv of motions (centripetal and centrifugal forces etr'.); simple haruonic motions,

mechanical waves, Doppler efl-ect, \vave interf'erence, auplitr.tde, period, frequency &
wavelength; diffusion, dissipation, random walks, and directed motions in biological systems,

Reynolds number and its biological irnportancc, buoyant fbrces, tsernoulli's cquation, viscosity.

turbulence, surface tension, adhesion; larvs of thermodynatnics: Maxwell Boltztnann distLibution,

conduction, convection ancl radiation, internal energy, entropy, temperatLlre and free energy,

Maxwell's demon (entropic fbrces at work in biology, clrernical asserxblies, selt'-assembled

systems, role of ATP)

CPT-I.3 IMMUNOLOGY AND VACCIN Ii TEC I'I NOI,OC }'

Course Objectives- 1-he objectives ol'this course are to lcarn abtrut strttctural lbatr"rres of
components of imrnune systcm irs rvell as their'lirnction.'l-he nralor curphasis of this course tvill

be on development of immune system ancl mechanisrns b1 u hrch out' bocly elicits inrmttne

response. This rvill be imperative for students as it uill help tirent to preclict about ttatltre ol
immune response that develops against bacterial, viral or pantsitic rnt-ection. The coulse is

intended to provide an oven,iew and culrent developnrents in different aspects of vaccine

biotechnology

Student Learning Outcomes

uselirlness of immunology in

- On completion oi this course, stLrdents rvill

d ifferent p I ra rmaceu tica I co mp,:n i e s/,rl dent i

/ u !.
'-- ) '-' \

be able to: . Evaluate

fy ploper research lab
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working in area of their own interests; . Apply thcir knowleclge anct clesign irnmunological
experiments to demonstrate innate, humoral or cytotoxic T lyrnphocy.te respot"rses ancl figure out
kind of inttnune respoltses in the settins of infbction (vir-al or bacterial). Immunological
Techniqr.res, Conventional and new generation vaccines.

UNIT I: Biologv of the Immune System (l6h)

Imrnune system and lmmttne Response: Iunate ancl acclr-rirecl irnmunity, stl'Lrctul-c alclfunctions of
immune cells-T cells, B cells and their subtypes, Macrophages, NK cells and clenclritic
cells,Eosinophils, Neutrophils, Mast cells" Organs of immune system-Primary and seconclary
Iymphord organs. Prirnary and secondary iurmune response, Structure and tlpes
ofimmunoglobulins, B and T celt maturation,N4echanism of antigen recognition by T and B -
lyrnphocytes, Inlmunoglobulin Supcr ltrmily ol'genes. MI-lC TLRs, Bancl T cell receptors,
Antigens, Epitopes, Immunogens, Haptens, opsonin's, clonal selection theory.

UNIT II: Hypersensitivity (16h)

Hypersensitivity Reactions: Allergy, Flypcrsensrtivity reactions -types (1, II, III, and IV),
symptoms, immunocliagnosis. Lynrphokines and cl,tokines: Interleukins ancl
Interferons,cotnpletnentation, Production, biological firnctions ancl assay methods,
Itmnunogeneticsand hypersensrtivity. (irafi lcjection. InrurLrne response to tLunors. antg
immunedisorders, immunodefi c iency.

UNIT III: Antigen-Antibody Reactions (l6h)

Immunological Tecltniques: Agglutination, precipitation, immune-fluorescence,
immunoelectrophoresis, imr"nunoblotting, ELISA, RIA, Flow cy,tometry. production and
purification of antibodies, detcrmination of antibody titcr by RID ancl EID. T'-cell cloning:
Impoftauce of antigen and MHC class [l molecules in T-cell cloping. Altigel specific ancl
alloreactive, T-cell cloning -immunologically relevant antigens.

UNIT IV: Immunization and Vaccine Biotechnology (l6h)

lmmultizatiort: Active artd passive imnrunizatiou: National lrnrnunisation Progranrle of lnclia
and other coltntries, Antibody engincc'ring: r'eeornbinant antihoclies, generatisn clf ntonoclonal
antibodies, hetero hybridonra; catalytic antiboclir-'s ancl gc.neration gl- imrnunoglobulin gene
libraries.Historyand scope of vaccines, ty'pes of raccines. Development of vaccines, Efficacyand
safety of vaccines, live, killed, attenrratecl, subunit vaccines; vaccine technology: rolc and
properties ofadjuvants, recombinant DNA and protein-based vaccines, plant-based
vaccines,reverse vaccinology; peptide vaccines. conju-eate vaccines; idiotypic vaccines and
marker vaccines, viral-lil<e particlcs (\/LPs). clc'ndrilic ccll-based vaccines, vaccineagainst
Cancer, T cell-based vaccine, edible vaccine anri thcrapctrtic vaccine. recent trcnds in 

'accinecleveloprnent.
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SPT 1.4A ENZYME TECHNOLOGY

Course Objectives- The objectives of this course are to learn abotlt basics of enzyme teactious

and allosteric enzyures, immobilization techniques, Enzyme kinetics and its applications.

Student Learning Outcomes - On cornpletion of'this course. stuclents will be able to rttrtlerstanc'l

and comprehend the follorving:

. Allosteric interactions atnd binding isothertl-ts of enzyures.

. The cooperativity, Hill ancl Scatcharcl plots.

kinetics of allosteric enzymcs Applications of itnrnobrlized cnzyme tecl-rnology and

clesigning ancl configr-rration of immobiIizecl etlzyme reactors,

Inciustrial ancl cliagnostic applications ol'cnzymcs .

UNIT I: Bnzyntatic Reactions (l6h)

Classif ication, characteristics and enzyme substrales reactions. Stereo specificity ol'enzyme and

ES complex fbrmation. Role of metal ions in colactor attd coetzyues. Mechanism of enzyme

reaction of single & double substrates: Nucleophilic. electrol;lrilic, substitution and elimination

reactions. Fact<,rrs atl'ecting catatyic efliciency. lsoenzynres, Ribozynles ancl ALrzytnes.

Allosterrc interactions and allosteric enzymes. lJnzyrle legttlation, Biotranslbrmation ancl

Enzyme assay. Catalytic antibodies. Biocatalysts from extremc Thermophilic and I{yper

thermophilic microorganisms (extrernozymes).

UNIT II: Inrmobilization (l6h)

Imrrobilizecl enzymes: Relativc practical ancl ccotttttttic aclr'antagcs, cf1cct of partitiorl on

kinetics ancl perlcrrrance lvith particLrlar e rrphasis on charge anci hydroptrobicity (pll,

teprperature ancl Km). Methocls of immobilization-ionic boncling. aclsorptiott, covalent bondirlg

(based on R groups of anrino acids), microenoapsulation and gel entraptnent, design and

configuration of inrmobilizecl enzyrne reactors, Inrrnobilized rnultienzytue systenrs, Applications

of immobit\zcd enzyme technology, 1'he design and constrr.rction of novel enzymes, artificial

enzymes, Fundamentals of enzyme assay: Bnzyme purification: criteria of purity of enzytnes and

its in-rpoftance.

UNI'I' III: Kinetics (1 6h)

Enzyme kiletics: Rate <-rf reactions, steacly state enzyme kinetics. quantitation of enzyme activity

ancl efflrciency; enzyl.rle chalacterization irnd Michaelis-Menten F.quation; Significittlce ot'Vmax

and l(rn, I(/cat, cooperativity, Iiill anrl Scatchartl plots, rcleiancc ot- cnzymes in mctabolic

regglation, activatign,covalent moclification, tntcl'national trnits. spccllic activity, molc'cttlat'

activity, tulr over ngmber ancl encl poirrt ltitrctic assay'.srrlgle strbstrate enzyn-Ies; catalytic

strategies rvrth specific examples of proteascs, carllonic anltrclrases. restrictiotl enzymes auil

.-.at ,) ,r. )
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nucleoside monophosphate kinase; regulatory strategies with specific example of Semoglobin;
isozymes; role of covale,t rnoclificatio, in enzymatic activity; zymogens.

UNIT IV: Applications (l6h)

Inclustrial Applications: Enzymes usecl in cletergcnts, use ot'proteases in fbocl, leather ancl wool
industries; methods iuvolvecl iu procluction of glucose syrup fi-om starch (using starch
hydrolyzing enzymes), production of maltose ancl sucrose, ghrcose from cellulose. rrse of lactase
in dairy industry.Medical Applications: Inrportance olenzymes in diagnostics, Enzyme pattern
in diseases like Myocardial infarction (SGOT, SCPI'& LDH), Isoenzymes (CI(, LD, ALp). Use
of isoenzymes as tnarkers in cancer anc'l other cliseases. Clinical significance of choline esterases.
E,nzyme immunoassay techniclues. Therapetrtie cnzyntes.

SPT I.4 B TOXICOLOGY AND MOLECULAII IIORENSICS

Course objectives- The objectives of this course are to learn about basic toxic effects of
different Toxicants, Evaluation technique of Toxicants, Metabolism ancl mechanism of action of
toxicants in body. Basics abottt Forensics Science and its n-rolecular application in Crime
Investigation.

Student Learning Otttcomes - On completion o1'this course, students will be able to learn
basics and application in different clomains of Toxicology ancl Forensics science.

UNIT I: Biochemical Toxicology (l6h)

introduction to toxicology: History ancl scope of toxicology, Source of toxicants. classifrcation
of toxic agents' occupational toxicology: wolltplacc. hazardoLrs exposLlre, ancl occupstiepal
diseases' Mechanism of toxicity: Toxicant delivery, Non-tru-get organ toricity: c-'yotoxicity:
mechanisms of cell death, mitochonclrial dysfunction. Metabolism of toxicants: phase I
Reactions: Microsomal oxidation Non-microsomal oxiclations Reduction Reactions, Hyc-lrolysis,
Epoxide Hydration. oxidation. Phase II Reactions: Conjugation reactions, Methyltransferases and
Acylation. Reactive Metabolites: nature, stability and fate of reactive metabolites, Elimination of
Toxicants: renal, hepatic ancl respiratory climination.

UNIT II: Toxicity Testing (16h)

Toxicology Testing: Foocl toxicology: introcluction, safety standarcJs for f,rods ancl food
ingredients atld contaminants. ln vivLttesliLrg: I'esting o1'acute, sub chronic and chronic toxicity.
In Vitro testing: Cell Clulture Methocls. Ames lbr*arcl mutation assay, Assessing genotoxicity:
mitotic inclex, rnicronttcleus assay, cy'totoricitr ancl apoptosis assay. Neurotoxicity testing.

UNIT III: Forensic Science (l6h)

Introduction to Forensic science: Definition ancl

science, basic Principles ol' Forensic Science.

Scope, Flistory ancl De'.,elopment of lrorensic
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services provided by full servicc crinre labo'arorics, physical Science unit, Biological Unit,Firearms Unit' Docur"netttatiotl Exarninatit-r, U.it -FLrnction anci Duties pertbrurecl by eac' Lrrita,d lab' The crime Scene in'estigation -Mal<ing ancl'ecorclir-rg obse^,ations (i,clLrcli,g sl<etcheswith measurements and digital photographrl, Z'huin 
"ia.,rl"ur, Locard Excr.range principre,

:;ffil::;:.1r::l''ction 
techniqres, Marrrs and impressions, Drug or abuse. porygraphy.

UNIT IV: Forensic Biologv and Molecular Methods (l6h)

Forensic: Biology: Forensic Pathology: Rigor ,ortis, Lovor morlis, Algor.*ortis. ForensicAnthropology' Forensict Ent,ntology. frorensic I']sychiatry, Forensic oclontology, ForensicsE,girreeri.g' fbrensic serology, DNA Analysis, Dactyl.rsc.rpy, F in-eer pri,ts: histury,llndanlental principlc of Fingerprints, classiflcation nncl pott.rrs, AIrlS, Methocl of.Detectingfingerpl'int' l'race evicience ancl contact eviclence - targeting potential traces, recovery oi-tr.cematerial assessrlent of significance-Hair, f'rber ancl paint. 
!rsvvJ' 

'!vuwr

CPT 2.1 GENETICS AND

II SE\IIiS'I'I'R

MOLECULAR BIOLOGY

Course Objectives-The objectives of this course
understanding of various concepts in genetics
eukary6les.

are to eugage the stuclents in a much cleeper
and molecular biology of prokaryotes and

I

student Learning outcortles-At the enci o1' the cou'se the st.dent u,ill be equrpped [ounderstand three fu,danlental aspccts in biological phcnornc,on ancl studcnts sliould bc ablc to: .Describe the lr_rnclanrental molecLrlar principles of genetics; . Uncler.stancl the relationshipbetweett phenotype artcl genotype in hunian genetic traits: . Describe the lrasics of.gerreticmapping. . Understancl hoi.l, gene expression is regLrlatecl.

UNIl'l: Principtes and Mapping (l6h)

classical genetics: [-amarck's principle, Mendel's principles, chronrosonral basis of inheritance,Genetic linl<age and gene nrapping,'fetracl analysis, Sex cSromosonres and sex clete.,rination.General features of Genetic cocle, cytogenetic: unircrsal genetic codes, ciegeneracy of codons,wobble hypothesis' Popr'rlation genetics: introciucti., to the eremenrs of popuration genetics:ge,etic variatiott' gertetic clrifi, rletrtral e'ol.tion: ,rrtation sereetior. balancing selectior. F,rslierstheorenr' I{ardy weinberg ecluilibtu,r, linkagc clisecluilibrium: in-br.ceding depr.ession & rraringsystems; poptrlation bottlenecks, migrations, Bayesian statisrics; aciaptive ionclrcope, spatial
'ariation & genetic tltness. Quantitative trait loci: (a) Ma.;or geres; (b) Methocts ol.mappingQTLs' Complex traits, mapping QTLs, r'east ge nc.rniics to unricr.stand biology ol QI.Ls. genetics
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as a model of eukaryotes: yeast, Dro.sophilu, (lut:norltubtl iri,s clagttus, ,lt.ubido1L,;i,t tlaliuntt ttntl
tobacco.

UNITII: Genorne (l6h)

Genorne Structtre arld organizatiot-t: Definition ancl organization of viral. prokaryotic a,cl
er"rkaryotic genomes. Strttcture of chromatin, nucleosome, chromatin organization and
remodeling, higlrer order organization- chronlrsorne, centrorrere, telomere.Histones and their
effect on stnlctttre and fllnction of cluomatin.Chrornosome banding, ploicly, chromosome
aberrations ancl pOsition eftect.C valLre paraciox aud uenonre sizc. cot curvcs. repetitive ancl non-
repetitir"e DNA sequences, Cot /z itt'trl lLot 7z values, satellite Drrr-A. DNA rreltrng anci buoyant
clensity. Gene fami lies, clllsters, psencrogencs, organcile genomes.

UNIT III: Central Dogrna (l6h)

Structure and assembly of eul<aryotic ilnd prol<aryotic DNA polyrncrascs, DNA-rcplication,
Transcriptional control: Stt'ucture ancl asscr-nbly ol'e:irkaryotic ancl prokaryotic RNA
Poiymerases, promoters ancl enhancers, transcription factors as activators ancl repressors,
transcriptional initiation, elongation ancl tennination; post-transcriptior-ral control: splicing and
addition of cap and tail, mRNA florv through nuclear envelope into cy,toplasm, breakdown of
selective and specific mRNAs thoLrgh interference by small non-coding RNAs (miRNAs a,cl
siRNAs), protein translation machinery, ribosomes-composition and assembly, mechanism of
initiation, elongation and terminat ion. co - and post-translat iona l mod iflcat ions,

UNIT [V: Damage and Repair (l6h)

DNA clamage and Repair,'lypes oIDNA damagc" DNA repair mechanisms- nucleoticlt, excisiorr
repair, base excisitln repair, mismatch repair, recombination repair, double strancl break- repair,
transcriptional coupled rcpair. Rccombination Ilomologous and sitc-specific rccombinalion,
models fbr homologoLrs recombination- [-tollichy juncrion, NHITJ. proteins inYolr ecl in
recombination- RecA, RtlvA, B, C, Ciene conversion. Mobile DNA elements 'fransposable
elements in bzicteria, IS elenlents, compositc transposons, replicative ancl non-replicative
transposons, Mtt transposition, Controlling c-lements in l-nA and l'n 10 transposition. SINES ancl
LINES, retrotransposons.

CP'T-2.2 PLANT .I AGRICULTTIRAL BIOTECHNOI,OGY

Course Objectives- 'l'hc objectit,cs ol' this coursc arc tL) inrrocluco stuclcnts to thc princriples,
practices and application of plant biotc'chnolog-v. plant tissue culture. plant gen6mics, genetic
transformation ancl tllolectllar breecling of plants ancl stucly of etfect of biocontrol a_ucnts, ISR
and SAR.
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Student Learning c)utcomes- StLrclcnts u,ill bc ablc to gain firndamcntal and appliecl knowlcclge
in plant biotechnology ancl its uses.

UNIT I: Plant Tissue Culture (16h)

Plant tissr-te culture: - History. Laboratory organization, Sterilization methocls, Meclia
preparation, Plant Growth Regulators, Micropropagation & Somatic ernbryogepesis via axillary
arld aclventitious shoot prolifbrationi procluction ol'artillcial seecls; DoLrble haploicl production by
androgenesis and gynogenesis; triplotci procluction by endosperm cultsre, procluction of virus
fi'ee plants by meristem, shoot-tip culture; Cell Suspension cultures; protoplast isolation and
regeneration, somatic hybridization and cybridrzation; protoclonal, somaclonal ancl gametoclonal
variation, Cytoplasrnic Ittale sterility for crop iurproicrnentlCryopr.eservation.

UNIT [I: Translbrmation (l6h)

Genetic engineering: Agrobacterium-plant interaction; virulence; l-i and Ri plasmids; opines andthcir significance; T-DNA transfer; disarmccl f i plasnri6; Cenetic transfbrmation
Agrobacterium-tnediated gene clelivery; cointegrate ancl binary vectors ancl their Lrtitity; ciirecl
gene transf-er - PEG-rlediatecl, electroporation, parlicle bombarclrnent ancj alte,rative methocls;
screenable and selectable lnarkers; characterization ol transgenics, chloroplast transtbr.matio';
marker-free n-rethodologics; aclvancecl methoclologics - cisgcncsis, intragenesis and ccnomc
editing :basic n-rethocls' applications anci ethics, MolecLrlar phamring - concept of plants as
biofactories, procluction of inc'lustrial enzymes and pharmaceutically important .ompoun,1s.

UNIT III: Transgenics (l6h)

Isolation of getles ol ecotlotl-tic imporlance, Gene sonstnrcts tbr tissue-specific expressi.,.
Moleculilr analysis o1'translbrmants. Potential applications of'plant genctic engineering lbr crop
improvetnent, i' e', insect-pest resistance ( insect, viral, fi.rngal and bacterial disease resistance),
abiotic stress resistance, herbicide resistance, storage protein quality, increasing shelf-life, oilquality' biosaf-ety tlorms ancl controlled field trials ancl relcase oltransgenics (GMos) Bt crops& golden crops .

UNIT IV: Biotechnologv lbr plant prorection (l6h)

Impoftance ancl scope of biologrcal control, history of biological control: Mechanism of
Biocontrol agents-parasites, predators and insect pathogens. Phenomena of multiple parasitisrns,
hyper parasitism, super pa|asitism ancl theil appliecl importance. Microbial insecticicles ancl their
fbrmr'rlatiorl' Merits ancl tlemerits of microbial control. Itole of biocontrol agerts ancl microbial
i,secticides in lrttegratecl Pest Manageme.t. Ell'ect ol'pcpB. pcpF. pGpA ancj its,echauisms
in crop prodttction ancl protection. Role of'soil nricrobiome in srress tolerance. e.fl,s, genetic

i

l
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basis of disease resistance in plants, Pr.linc rich prorcin signaling in biotic ancl abiotic stresstolerance' Phyloge,y atrcl tnechattism ol Desicc.rtit'r, tolerarce in plants a,cl its applicatio,s.lnnate imntune respollse atld eiicitoI mecliatcd lslL ancl SAI{ as alternatiVe r-nethocls lbrsustainable plant clisease maniigement.

SPT 2.3A BIOINFOITN{ATICS& N{A1'I-IEMATICAI, BI OI,OGY
course objectives -The objectives of this course are to provicle theory ancr practical experienceof the use of'common complttational tools and clatabases which facilitate investigation ofttolecular biology ancl e'oltttion-relatcd conccpts. It is also expccted to provicre conceptualexposllre of essentiar contents of mathe,ratics to studcnts.

student Learning outcomes- At tlie end of the colrrse the stuclent shoulcl be able to : . De'elopan understanding of basic theory of complltational tools; . Gain working l<nowleclge ofcomputgtional tools and mcthocls; ' Apprcciate thei. rclevance lbr investigating specificcontemporary biological questionsi ' c.itically analyse a,cl irterpret resurts . Gain br,adunderstanding in basic mathenlatics reclriretl lbr 13iolog1,; .l{cco-qnize importance and value ol.

ill:[,'n::al 
thinking, training, and approach to probten.r solvrng, on a cli'erse variety of.

UNIT I: Basic Ilioinlbrrnatics (l6h)

Bioinformatics basics: computers in biology and mcclicine; Introcluctio, to Unix ancl [.inuxsystents and basic commancls; Database croncepts; protein ancl nucleic acid clatabases; Structuralclatabases; Biological xML DTD's; pattcrn matching algorithm basics; clatabases ancl sbarchtools: biological background fbr sequence analysis; Identification of protein seqLlence fiorn DNAsequence; searching of databases similar sequencc; NCTBI; publicly available tools; resources atEBI; resources on web; database mining tools.

IJNIT II: Sequence Analysis (16h)

DNA sequence analysis: uenc banl< sccprence database; submirting DNA secluenccs to databasesand clatabase searching; seqLlence alignurent; pairwise a[gnment tech,iq,es; motif clisco,ery a,cigette predictio,; local structural variants o1'DNA. their relevance in molecurar lever processes,and their iclentiflcation; assenrbly ol'clata fi'om genome serluencing.N4ultiple secluence anarysis:multiple sequence alignrnent; flexible secluence sirl1ilarity searching with the FASl.A3 prograrnpackage; ttse of clltJS'rALW and cI-LlSl'AI-X lo*u,,ir,. scLlr.rcnce alignnrcnt; s*brnittingDNA& protein seqrence to clatabases: rvhere anci h.* to s,bnrrt. SEetJIn\, senome centres;

]f,:il]t,t,,:t 
aligned sets of setluences, updating subnrrrred seclrences, methocls of phylogenetic

UNIT III: Modeiling (16h)

Protein rnocleiling: itttr,cltrction: fbrce fiekl nrerhorls: ererey, b,rietl and exposed resiclues; siclechains and neighbors; fixecl regions; hyrlrogen lrontls: ,unlrping pr.opcr-ticwt, surrhces; lrtting
./ -/)
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monomers; RMS fit of conformers; assigning sccondary stnrctures; sequence alignnent-
methods, evaluation, scoring: protein completion: backbone construction ancl sicle chain aclclition;

srnall peptide rnethodology; softwale accessibility; building peptides; protein clisplays; sub-

structllre manipulations, annealing, protein structure and function prediction modeling.

UNIT IV: Basic Mathematics for Biologists (16h)

Algebra: Linear equations, functions: slopes-intercepts, fbn-ns of trvo-varrable linear equations;

constrr.rcting linear models in biological systems; cluadratic equations (solving, graphing, fbatures

of, interpreting quadratic models etc.), introduction to polynornials, graphs of binomials ancl

polynornials. Mathematical models in biology: Population c'lynarnics; oscillations, circadian

rhyhrns, developmental patterns, symmetry in biological systems, fl'actal geometries, size-liLnits

& scaling in biology, modeling chemical rcaction nctworl<s ancl nrctabolic nctrvorks.

SPT-2,3 B PHARMACEUTICAL & MEDICAL BIOTECHNOLOGY

Course Objectives -The objectives of this course are to provide basic knowledge of
pharmaceutical drug action, evaluation and design and conceptual unclerstanding of host-
pathogen interactions r,rsing well cliaracterized systems as examples. Further', a rrnicltre

understanding of'cancer ce lls its biology ancl rnanagenrent is lrlso prcviclecl.

Student Learning Outcomes- After succcssful completion of these course students will be able

to:

Study the principies of chemotherapy, toxicology and iurmunopharrnacology

Understand the concept of drug discovcry, cvaluation, dclivcrl, and pharmacogenomics

Understand the concept ol'biomolecules lil<c protein basecl therapeutics.

Learn the ditl'erence between development ot'Biotechnology Products of macromolecr:les

and Cherrical Products,

Understand the concepts of cancer imrnunotherapy, ir-nl.nunophannaco logy

Compare ancl contrast cliff-erent r-nicrobial ciiseases, inclr-rding properlies of clifferent types

of pathogens, aud mechanisms of pathogenesis and carcinogenesis.

UNIT l: Pharmacologl, ol'Drugs (l6h)

Fundamental Principles of Pharmacology, Fundamentals of C-ardiovascular, Endocrine, and

Immunopharmacology, Principles of Chcrnothcrapy, Principles of Toxicology, Contemporary

Approacires to Drug Discovery, Development and Delivery'. Fundar-nentals o1'DrLrg Evaluation

and Pharrnacogenomics. Eleurents of in silico drug design.
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UNIT II: Pharrnacol<inetics antl Dynamics (l6h)

Principles of clmg absorption, clrtrg metabofism ancl clistribution - intestinalabsorption, metabolic
stability, drug-drug interactions, plasnra protein bincling assays, rnetabolite profile stuciies,
Principles of toxicology- Experimental design lbr preclnical ancl cllnical pl(pD/II( studies,
Selection of anir-nal rnodel; Regulatory guidelines for preclinical pK/ pD/TK studies; Scope of
GLP, soP fbr conclrtct o1'clinical &non-clinical testrng. control on animal house, reporl
preparation and clocltmentation Integratiorr o1'non-clinical unci pre-clrnical clata to aicl 6csign,f
clinical stltdtes ' objectives o1'Phase l, II, Iil and IV clinical stuclics, Ctlinical sruciy clesign,
enrollment, sites and clocumentation, Clinical sat'ety stuclies: Aclverse events ancl adverse clrug
reactions, Clinical PK, pharmacology, clrug-drug interaction stuclies, Statistical analysis ancl
documentatior-r.

UNIT III.: IIost-Pathogen Interaction (l6h)

Intloductiorl scope and applications in Meclical Biotechnology: Intracellr.rlzrr ancl extracellular
pathogens, Principles of microbial pathogene sis, host clamage, inflammatory responses,
adaptation strategies of pathogen- impact of host ancl pathogen metabolism on immunity and
pathogen sttrt'ival; Chronic pathogens anci nrechanisms of persistence; Evasion nrechanisms oI
pathogens; Methods of culturing ancl assaying: bacterial, r,iral ancl parasites. IJacterial - host
interaction-Mt,t,obut,lcriunr tubert,ulu.si,:, []t_tt.t.t,littbut.gLlttt.fati: Vinrscs - host intcraction: HIV,
Inflttenza; Protozoan host interaction: Plasmocliunr anrl l,eishrnauia.Diseases: Other bacterial,
viral, fttngal ancl parasitic tliseases of meclical importance. Investigation of epidernics, emerging.
re-enterging and newly emerging pathogens.

UNITIV: Gene Therapy ancl C)ncology (l6h)

General gene tlierapy strategies, Targeted killing of'specific cells, 'l'argete6 rnutation correction,
Targeted inhibition of gene expressittrt. Gene replacer-nent therapy by viral vectors: olcovirus,
Lentivirits, Adenovinls, Acleno associatecl virus, Herpes Simplex vinis. Cancer Biology-
Characteristics of trtmor cells, cell culture ancl transformation, cliaracteristics of translormecl
cells, ciranges in cell-cell interaction. Etiology o1' cancer- Agents of transfbr,ratio, .-vi^rses as
agents and oncogenes, DNA viruses, RNA viruses-retro viruses, chemical carcinogenesis and
radiation carcinogenesis. Intlnuno, chet'no ancl targctecl lcconrbinant therapies for cancer cure.

OEPT 2.4 INTRODUCTION TO BIOT!,CII\OI,OG\.

Course objectives -1'he objective ol this course is to apprise the non-core stuclents rvho have
opted for Biotechnology as an elcctive aboul thc basics ol-Biotechnological tcchniqucs and its
applications.

Student Learning Outcomes- On cornpletion o1'this course. stut1epts shoulcl bc able to learn-
about evoltrtion of litb' biocliversilv. inrpacr ol genctic: enuineenne in nroclern society, ancl
biotechno logrcal applications.
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UNIT I: Biology of Lil'e (16h)

Principles of evolution of life. Evolutionary tlee. Origin of microbes and higher organisms.

Representative proharyotic ancl eukaryotic cells (bacteria, plant and animal cells), higher

organisrns. Viruses. Nucleic acids (DNA, RNA) and proteins. Genes and genetics. Introdr.tction

to biotechnology. Principles of biotechr.ro logy and c [ass if-icat ion.

UNIT II: Diversity ol'Lil'e (16h)

Microbiological TechniqLres: Sterrlization; Physical n.rethods. chcmical methods ancl Radiation

methods. Crilture ntedia and types of culturc nrcdia. Nutritional rccluircments of rnicroorganisnrs,

Defrnition of growth; Grou4h cLrr\/e, Biodivcrsity: Microbial, plant and animal diversity;

Hotspots of biodiversity; Biodiversity issues and concerns. Energy & Biotuels- Non-

conventional or renewable sources of energy, Energy fronr Biomass, Classes of biofi.rels. Biogas

production as non-conventional energy sources.

UNIT III: Biotechnological Applications tbr Sustainability (16h)

Biogeochemical Cycles: Carbon, nitrogen, oxygen, phosphorous, srilphur; cycling oItoxic rnetals

(Cd, Hg, Pb). Biotechnology for pollution control, treatment of industrial and other wastes,

Bioremecliation, Principles oi r-nicrobial bioreniecliatior-t, in .ii/tr and ex sitt,r bioremecliatiott,

microbiological treatment of solicl wastes - con-iposting. lancl farming, bioreactors. Bioleaching.

Biological treatntent of Iiqurid wastes - aerobic and anaelobic tr-eatnrents, sewage ancl effluent

treatments.

[INIT IV: Basics of Genetic Engineering (l6h)

Intlocluction to Recombinant DNA fechnology, Introcluction, outline of genetic engineering

procedrre, restriction endonucleases. clorlilig & expression vectors- plasrnids, Gene transler

methocls. CMOs, Enviroumental release anci rrionitoring ot' GMOs, Ethical issues.

Bioinforrnatics- DNA databases, gene bank sequence clatabases, Phylogenetic, seqLlence

aligning, Protein databases, Informat ion retrievai fi'om databases.

III SEMESTER

CPT 3.I GBNETIC ENGINEERINC

Course Objectives- The objective of tlie course is lo fhcilitate understanding 01' r,arious

approaches in genetic engineering and their applications. Cenetic engineering is a technologr
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that has been cleveloped based on filndamental unclcrstancling o{'thc principlcs of molccLrlar
biology which is reflected in the conteuts of this collrse.

Student Learning Outcomes- On completion of this course, students should be able to learn-
Given the impact of genetic engineering in moclern society, the str-rclents will be endowed with
stroug tireoretical and practical knowledge in the riarious uuances that prake up the 

',ast 
scientiflc

world of _cenetic engineering.

UNIT I: 'fools in Recombinant l'echnologies (l6h)

hnpact of genetic engineering in modern society; general requirements for performing a genetic
engineering experintent; restriction enclonuclcases ancl rnethylases; DNA ligase, Ilenow
elzyme' l'4 DNA polymerase, polynttcleoticle l<inasc. alkalinc phosphatasc; cohcsire ancl blsnt
end ligation; linl<ers; adaptors; hornopolymeric tailing; labelling of DNA: nick translarion,
random priming, radioactive and non-radioactive probes, hybridization techniques: northern,
sottthern, south-western and far-wcstern and colony hybric.lization, fluorescence ir situ
hybridization.

UNIT II: Vector Systems (l6h)

Plasrnids; Bacteriophages; Ml3mp vectors; PUCl9 ancl Bluescript r.,ectors, phage,ricis; Larnbda
vectors; Insertion ancl Replacement vectors; Cosmids; Artificial chromosome vectors (yACs;
BACs); expression expression v€ctors, pET-basecl vectors, IJis-tag; GST-tag; MBp-tag.
Inclusion bodies' rlethodologies to reduce lbru-ration of inclusion bodies; lnamrnalian expression
and replicating vectors; Baculovirus ancl Pichia vectors system, plant based vectors, Ti ancl Ri as
vectors, yeast vectors, shuttle vectors.

UNIT III: PCR and Sequencing'l'echnologies (l6h)

Principles of PCR: primer design; fidelity of thermostable enzyrnes; DNA polymerases; types of
PCR - mttltiplex, nestecl; reverse-transcription PCR, real time PCR, touchdown pCI{, hot start
PCR, colony PCR, asymmetric PCR. cloning of PCR products; T-vectors; proof reading
enzymes; PCR based site specific mutagenesis; PCR in molecular clia-snostic5; r,iral ancl bacterial
detection; Introduction to sequencing, Maxam ancl Gilbert mcthod, Sanger Sequencing
teohniques and applications; Next Generation sequencing (NGS),lntrodncrion ro NGS,
Experimental protocol (Isolation of DNA/RNA), quality check, Library Preparations, sequencing
reaction); Platform overt,ieu, and comparison (llluntina. 454 (Roche), SOL,iD (Life technology),
Specific Biosciences, Ion Torrent, Nanopore. Pactlio: -f1,pes 

ot'NGS, DNA-secluencing - Whole
genome seqltencing, exome sequencing, Deep sequcrrcing. ('hlP secluencing, RNA-sequencing
and the types (small RNA sequcncing, non-c()iiing Il.NA scqucncing),Whole transcr.iprontc
sequcncing; Data Processing ancl Analysis: Data Quality C'heck, liltcring ancl Genome asscmbly
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and mapping to rcference gcnomcs, nlapping tools (borvtie, maqetc,), microbial sequencing'

Comparisop of Microarray technology ar-rcl High throughput sequetrcing technology.

UNIT IV: Advanced'fechnologies (l 6h)

Insertion o1' foreign DNA into host cells; transformation, electroporatiou, transtbction;

constructio1r of libraries; isolation of mRNA and total RNA; reverse transcriptase and cDNA

synthesis; cDNA and genomic libraries; construction of microarrays - genomic arrays, cDNA

aL.rays and oligo arrays; stucly of protein-DNA intererctions: elcclrophoretic rnobility shili assay;

DNase fbot printing; metliyl intelf'erence assay. chlonratin ir.r.rn-nrnopreciprtatiorl; Gene silencing

tecl-rniques; introduction to siRNA; siRNA technology; Micro RNA; ct-rnstruction of siRNA

vectors;principle and application of gene silencing; gene knocl<outs and gene therapy'

CPl' 3.2: ANIMAL AND REPRODUCTMI BIO'I'ECIINOLOGY

Course Objectives- l"he obicctivc ol'this corrsc is to crlueatc sturlcnts about tlic lirndarncrrtal

concepts of animalcell systcnr, thcir rclatcclapplications and to acqLraint thcmoi'rcccnt advanccs

in animal reproductive tech,nologies.

Student Learning Outcomes-

based cell cultures system. 1'his

rvell as placement in the relevartt

Students will be able to gain strong understanding of animal

will help them to take up animal based biological research as

biotech industry.

I

l

UNIT-I: Cell Culture (l6h)

Animal 'fissle culture and Flybricloma Technology: Cell culture meclia and preparations. Cell

c.lture techniques: Monolayer aucl suspeusion culture, cell lines, organ cltltltre- techniques, tilree

dimensional cnltures. Somatic cell tirsion ancl its applications (cybricls, membrane t'luid mobility

and hybriclorna technology). Prirnary and imrnortalized cells, Celt translbrrnation and

rnaligna.cy. Advancecl cell cuiturc tcchniqucs anrl rrpplieation ot'crrlturucl cclls. Ccll cLtltttrc rrtltl

'iability, 
Ceil Synchronization ancl cell cycle Analy'srs (irtitotic ancl 1'1ou'cytometry) Ciene

transformation sethgrJs: Transf'ection, electropttration ancl liposome). Immuno-techniclues; IFA

(membrane, cy,toplasmic ancl nuclear proteins). Detection o1'contatnination in cell cttlture'

UNIT-2: APPlications (l6h)

Applications of Animat Bioteclinology: Anin-raI ir-nprovenlent: (.diary, t-tshery' serictthttre aucl

poultry). Mcdicine: cliagnosis of diseases, detectit-rn of genctic drsorclers. Treattrtent: vit0cincs,

gene and cell therapy, tissue transplantations, Procluction of phannaceutical chemicals'

i,tertbro,s, interler,rkins. stem cell iactors ancl horrnones. Inclustt'ial applications: metabolites

proclnctiou, bio contlolageuts' ir-rclustrialiy in-lpoftallt errzyrlcs Application of anirnal cellculttrt'e

for virus isolation and in vitro testing o{'clt'rtgs, testing ot'toxicitr'of'environmental pollutants itt

/; L=
:\,/ e-
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cell cr'tlture, application of cell culture technology in procluction of human and animal viral
vaccines and pharmaceutical proteins.

UNIT-3: Reproductive Biology, (l6h)

Anin-ral reproductive biotecl-rnology: structure of sperrns anci owun; cryopreservation of sperms
and ova o1' livestock; arliticial insen-rination; sllper ovulation, embryo recovery and in vitro
fertilization; culture of embryos; cryopreservation of cmbryos; cmbryo transfer technology;
transgenic manipulation of anitnal embryos; applications of transgenic animal technology;
animal cloning - basic concept, cloning fbr conservation of endangerecl species.

UNI1'-4: Transt'ection (l 6h)

Cell cloning and selection; Translbction ancl transfbrmation of cells; Commercial scaie
production of animal cells, stem cells and their application; Application of animal cell culture fbr
in t'itro testing of drugs; Testing of toxicity of environmental pollLrtants in cell culture;
Application of cell cttlture technology in proclr-rction of hLrnran ancl anirnal viral vaccines ancl
pharn-iaceutical proteins. Cryopreservation ancl storagc oi'anirral ctlls.

SPT 3.3A: SYSTEM BIOLOGY AND BIOSTATISTICS

Course Objectives- The objective of tliis course is to give an introcluction to Genomics,
proteomics, and ntetabolomics technologies. Further, the course also envisions the students to
understand the theory aspects o{'these technologies and its applications in biology. l'he st*clent
shor-rld be able to gain workirtg knowleclge of these technologies ancl appreciate the ability of thes
e technologies to impart a global understancling of biological systems. Also, a basic knorvleclge
of biostatistics and its principles will also be imparted

Student Learning Outcomes- On con-rpletion of this course, stuclents will be able to gail
knowledge orl ' Application of various Oruic'.i-technologies. . Unclerstancl how to summaries
data; 'Apply appropriate statistical tests basr.'d trn an irntlcrstanding ol'the stucly cluestion, type ol'
study and type of data; . Interpret the results ol'statistical tesls.

UNIT-I: Genomics (l6h)

Genotne Organisation and urodel genonres. Computational analysis, Databases, Finding genes
and regulatory regions; 'l'ools fbr genorne analvsis PCR, Rl:LP, DNA fingerprinting, RApD,
SNP cletection, SSCP, FISH to iclentily chlon'rosor-t-re lanclmarks; Hurnan Genorne pro.ject_

landmarks ott chromosomes generated b1'rarious n-rapping methocls, BAC libraries ancl shotgu,
libraries preparation, Physical map, cyogenetic map, contig map, Restr-iction map, ucsc



I

browser.Introduction, Basic principles and clesign, cDNA and oligonucleotide arrays, DNA

rnicroarray, Ilstrgrneptation ancl stnlclrrre; Designirtg lt t-tticroarrlty experimetrt - -fhe basic steps,

Types of microarray - expression allr.rys, protein arrays, Comparative Genornic Hybriclizatiorl

(CGH) arrays, Re-secluencing arrays; Dilfelent platfbrms (Affymetrix, Agilent etc.); Data

Processing and Nonnalization .

UNIT-2: Proteomics (l6h)

Overvierv o1' protein structurc-plimary, scconclary, tcrtiary ancl Quaternary strllcturc,

Relatiolship between protern structure ancl tr.rnction; Or-rtline of a typical proteomics experiurent,

Iclentification ancl analysis of proteins by 2D analysis, Spot visualization and picking; Tryptic

digestion of protein and peptide fingerprinting, Mass spectronletry: ion sotlrce (MA[.DI, spray

soLlrcres), analyzer (ToF, quaclrlipole, quadrLrplc ion trap) and clctector; Post translational

Modifications: Quantitative proteornics, clinical proteomi0s and clisease biottlarl<ers, lnass

spectral tissse imaging and profiling; Plotein-protein interactions: Surfaceornes and Secretotr-ies,

Sotid phase ELISA, pull-<lorvn assays (using CS-l'-taggcd protcin) tandctr affinity purilication'

far westcn analysis, by surt-ace plasma resonance technique, Yeast two hybrid system, Phage

clisplay, Protein interaction maps, Protein arrays-delinition; applications- diagnostics, expression

profiling.

UNIT-3: Metabolomics (16h)

Introcluction and overview of metabolites, santple coIlection and processing, Non tracer ancl

tracer (radio labelleit)-basecl techniques in metabolomics (LIPLC, NMR, LC-MS and GC-MS);

Metabolonte data processiligderive<l by various techniqucs, analysis of databases (Metabolitc ,

Meta Cyc, MMCD etc), Analysis toois, Metabolic pathrvays and ttetwork analysis;Metabolic flux

analysis (TCA, Amino acicls, i'atty acids, intermediary rnetabolites), Stoichiometric metabolic

tlux analysis, l3C metabolic tlLrx analysis (Mf'A). Metabolic contlol analysis (MCA)'

Applications of metabolomics; Integration ol metaboloutics data sets with other clata (e.g'

1'ranscriptomics, enzyme activity, etc.).

UNIT-4: Biostatistics ( I 6h)

priLrciples o1'Biostatil;tics: Scope of Stirlisticul rlrtlrorls in se icrttrlle stutlies: Popttlation, Sanlplc.

variable,;larauteter, prirnrrry ancl sect-lpclar),clata. sercenin-g unci rcpresctltatiotl of'clata. Frecluetlcl'

distribution, tabulation, bar diagram, histograms, per cliagrant, and cttmulative ficquency cLlrves.

Measrires of central tenclency-Mean, meclian, modc, quartiles and percentiles. Measures ol

Variability-Range, rnean <leviation, Analysis of variance, stattdard deviation and coefficient of

variation. Testing of hypothesis: basic concepts and clefinitions. types of Errors. T'ests based on

Normal T, F-I'est, Chi-squale. Probability: types of event, sample space, Deflnition, corlclitional

probability, adciition anchrLrltiplication rules of probabilrn and sor-ne siniple problerr-rs
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Probability clistributions Binomial, Poisson and Norrral distribLrtions ancl a few simple problen-rs.

Statistical package-Featnres olstatistical software, SPSS and R.

SPT 3.3 B Environmental Biotechnokrgl,

Course Objectives -The objective o1'this course is to teach basic principles ancl characteristics

of biochernical technology in environmental stuclies particularly water ancl r.l,astervater treatment

techlologies. Also, knowleclge on sustainable role ol microbes in Environment, Biorernecliation
and Metagenomics will also be irnpartecl.

Student Learning Outcomes- On completion of this course. stuclents should be able to learn-

basic principles and characteristics of biochemical technology in Water ancl Wastewater

treatment; they r,vill also know about rr sr/rr and ex situ Bioremetliotion along with recent

advances in technrques fbr stuclying uncultrablc rnicrobial communities.

Unit I: Environmental Interactions and Biodiversity (l6h)

Introduction to environrnent; pollution ancl its control; pollution indicators; waste nanagement;

domcstic, industrial, solid and hazardous wilstcs; slnrin inrpro\cment; Bioclivcrsity ancl its

conservation; ILole of microorganisms in gcochcntical c;,g[s5' rnicrobial cncrgy rnctabolisrn,

microbial growth kinetics and elementary chemostat tlieory, relevant microbiological processes,

microbial ecology, I{ost-pathogen interaction, ecological impact of micloLres; symbiosis

(Nitrogen fixation and ruminant symbiosis); microbe s and nutrient cycles; microbial
communication systemt bacterialquorulr sensing; microbial luel cells; prebiotics ancl probiotics.

Unit II: Environmental Ilemediation ( l6h)

Bioremedration; Fundamentals, rnethods ancl strategies of application (bio stin-rulation,

bioaugmentation)-examples, bioremecliation of metals (Cr, As, Se, Hg), radionuclides ([J, Te),

organic pollutants (PAHs, PCBs, Pesticides, TNT etc.), technological aspects of'bioremecliation
(in situ, ex situ). Role of microorganisrl-rs in biorernediation; Application of bacteria and fungi in

broremediation; White rot fungi vs specialized degrading bacteria; examples, uses and

advantages vs clisadvantages; phytoremediation; l''undamentals ancl dcscription ot'ma.ior methocls

of application (phytoaccumulation, pliylor olatrlization, r'hizofiltration, Phylo stabilizatron,l.

Unit III: Biolhels and lliopolymers (16h)

Environmental Biotc-chnology and biofuels; biogas; bioethanol (2C, 3C and 4C) ; biodiesel;
biohydrogen; Description of the industrial proccsses involved. microorgzrnisms and

biotechnological intenentions for optinrization ol procluction; N4icrobiologically e'nhanccd oil
recovery (MEOR): Biolcaching of'rnctais: Procluction ol'bioplastics: Production of'

biosrrfactants; bio ernulsifiers; paper productron; usc of xylanases and white rot lungi.



Unit IV: Waste Management and Meta-Technologies (l6h)

Basic aspects of solid waste rraltagement; Cr.rrrent practices in lnclia; Aerobic ancl anaerobic

treatments of solid wastes; Composting; Vermicultrtre; Comparison of aerobic and anaerobic

methocls. Water Treatment processes ancl aclvances in technologies. Prevention and reduction of

hazarclous rvaste, Origin, sources and treatment strategies fbr polychlorinatecl biphenyls,

pesticicles, toxic pollutants, polyurers, l-extile cherrtical rcsidttcs etc., Hyclrocarbon degraclation.

Metagenomics: Metagenomics and metatranscliptornics their potential, methocis to study ancl

applications/use (animal and plant health, cnvironutcntalclean- up, globaI nlttrient cycles &arnp;

global sustainability, understancling evolution), Clobal tretagenomics initiative

surveys/projects ancl outcome, metagenomic library constructiou and firnctiottal screetring in

suitabie hosts - tools ald techniques fbr discovery/identification of novel enzymes, drugs (e.g.,

protease, antibiotic).

OEPT-3.4 BIOTECIINOLOGY FOR HUMAN WELFARE

Course Objectives -The objective of this course is to apprise the non-core students who have

optecl fbr Biotechnology as an elective about the applications of Biotechnological techniqtles for

sustainable human welfare.

Student Learning Outcomes- On completion o1'this coLrlse. siuclenls u'ill be able to learn-aboLtt

application of industrially intporlarrt organisrns, Diagnostic tr:chrriclues , lcrnrentation tecltnology,

Nano technology and biocontrol agents.

UNI'I I: Disease Diagnosis and Vaccines (l6h)

Introduction to vaccines, types, RNA and DNA vaccincs, Edible vaccines, Imr-r-runology of

vaccines ancl vaccination, procluction uncl lormrrlatiott of vaccines. Inrmttnization- Activc and

passive immLrlization, Viralt,accines ancl its proclLtction. Tools for c'lisease diagnosis- ELTSA arld

Westen blot, lmrnunoassay, Biosensors ancl biochips, Molecttlar diagnostics tbr detection of

tumor.

UNIT II: Fermentation Technology (l6h)

llclgstrially important microorganisms, lsolation, screcning and t-uaintenance of inclustrially

important microbes, strain irnproveureltt, Microbial cnz,vlttes ancl their role in variotts intlustrial

processes and therr preservation. Corrccpts of fbrmentation proccsses, Bioreactors- Types of

bioreactors: C--ontinuously stirred tank flolv reactors, Loop reactors. air lift reactors, fecl batch

reactors ar-rc1 fluiclizecl bed reactors, rotatory disc reactors. Fernretrtation- Concept of Batch and

Fed batch process, continuous process, liquid and solid-state tbrnrentations.

UNI'[ III: Industrial Biotechnology (l6h)

Downstream processing: Separation of insolLrble prodLrcts - separatton of cells arlcl fbam.

flltration uentrifugation seclimentation, llocculationl cell rlisntption, scparation ol solublc
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prodllcts: liqttid-liqttid extraction, precipitation, cll-on-ratographic techniqges, reverse osmosis,
ultra ancl micro tlltration, electrophoresis; tinal purificatior-r: clrying; crystallizationprocluction of
vitamins' production of irtclustrial ethanol. Seconclary metabolites, antibiotics, single cell protein,.
Fermented foocls and beverages.

UNIT I\': Agriculture and Nano-Biotechnology (l6h)

Applicatiorr of genetic engineering in agriculture, Cenetically moilitled crops-Bctcillus
thurirrgierrsis; cottott and brin.jal, Biocontrol agents, 13iolbrtilizer-- Bacterial biof'ertilizers, algal
biofertilizers. Aquatic ferns as biofbrtilizcrs, I;ungi as biofcrtilizcls. biopcsticiclcs, Intcgr.ated pest
lnanagelllent. \atlo particles in agriculture. Nanotechnology in Ilioureclical ancl Pharmaceutical
Industry.

IV SEMESTER

CPT 4.I BIOPROCESS TECHNOT,OGY AND IOOD I]IOTECHNOI,OGY

Course Objectives- The objective ol'this course is to eduoate students about the firndamental
concepts of bioprocess technology and its related applications, thus preparing them to meet the
challenges of the new and emerging areas o1'brotechnology industry.

Student Learning Outcomes-At the colu'se the u'nrl ot'stLrclents rvill be able to: . appr.ee iatc
relevance of tnicroor-t{anisnts fi'on-r industrial contcxt; . carry oLrt stoichiornetric calculations ancl
specify models of their growth; 'give an accolrnt of design and operations of various fermenters;

' present unit operations together rvith the funclamental principles for basic methocls in
procluction technique tbr bio-based products .Give an accour.rt of important microbial/enzymatic
industrialprocesses in lbod and fuel industry anrl clou,nstrearn processing .

UNIT I: Microbial Growth and Kinetics (l6h)

Isolation, screening and rnaintenance of indr.rstrially irnportant microbes; microbial groMh ancl
cleath kinetics (an example fiom each group, particularly with retbrence to industrially useftil
microorganisms); strain improvement fbr increasecl yielcl and other desirabte characteristics
Stoichiometry and models ol microbial gron'th.[rlcn.rcnlal bulirncc erprations; metabolic coupling

- ATP and NAD+; yield coeflicients; Llnstructured nioclels o1' rnicrcbial growtfi; stlrcturecl
models of microbial grorvth.

UNIT'II: Bioreactor Design & liermentation Processes (l6h)

Concepts of basic mode of fbrmentation processes Bioreactor clesigns; 'Iypes ol'tbrmentation and
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fernenters; Concepts of basic modes of fermentation - Batch, fed batcli ancl continttotts;

Conveltiolal fermentation v/s biotransformation; Solid substrate, surface and submergecl

fermentation; Fermentation economics; Fermentation media; Fermenter design- mechanically

agitatecl; Pneumatic and hydrodynamic fermenters; Large scale animal and pletnt cell cultivation.

Upstream processing: Measurement and control of bioprocess pararleters; Scale Lrp and scale

down process.

UNIT III: Down Stream Processing (16h)

Screening and clesign purification strategies: Separation oi'insoluble prodticts - separation of
ceils and loan-r; filtration (plate f-iltcrs, rotary vacuLrnr trltcr), centrifirgatioti (continr.tous. basket

and bowt centrihrge, sedirnentation. tloccLr Iation; cell cl isrttption (rnechanical and llon-

mechanrcal methods); separation of soluble pt'oclucts: Iiquid-liquid cxtraction, precipitation,

cluomatographic techniques, reverse osmosis, ultra and rnicro f-rltration, electrophoresis; final

purification: drying (spray, drum, freeze driers); crystallization; Aqueous two phase partitioning

systems, A platform for isolation of process related impurities fi'om therapetttic pl'oteins,

Simultaneous plrrification refolding of protein by affinity precipitation and ntaclo (Affinity

liganct)-{bcilitated tluee-phase partitioning (MLFl'PP), C)o-expression and co-purification of
antigen-antibody cornplexes in bacterial cytoplasur and periplastu, itntttttnoglobulin puriiication

by capryiio acid; Filtration, chromatography (cornparison), rationale of choosing between quality

and cost of different products. Introduction, initiaI recovery of proteins, removal of r,vhole cells

and cell clebris, ooncentration and primary purification, protein inactivatiou and stabilization,

protein characterization, storage and packaging.

UNII'IV: Food Biotechnology (l6h)

Principles of lbod processing and presen,ation:Processing ancl preservation by lteat (blanching,

pasteurization, sterilization, ultra high ternpenrture, canning, bakrng, rgasting and tiying); low

terrperature (chilling and fi'eezing); drying, concentratiou and cvaporation; non-therural methods

(i'radiation, high pressLrre), hr.rrdle technology.Application of enzymes (amylases, proteases,

cellulases, pectinases, anthocyanases, oxiclases) in tbod processing. Food f-ermentations,

pickling, smol<ing; lbod additives: typcs ancl firnct ions, pelmissible lin-rits and safbty

aspects.Different methods of food pacl<aging-food parl<s. Role ol'biotechnology in ferrnentecl

food proclucts. Starler culture and proccss devclopment, functional foods. Enzymatic processing

of frLrit juices, lraking, meat and its procir,rcts. New technologies for food borne pathogen

detection . Nutraceuticals aud nutrigenornics.
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CPT 4.2: RESEAITCII MIi'I.HODOLO(;\,, SCltaN.t.tFI(t 6911,11r[rNI(jA.IION SIilt.t,SAND BIOBNTREPRIINETJI{ SHIP

course obiectives- TIie objective of this course is to give an emphasis on methoclologies r-rseclto do research ltse fi'amework of these methoclologres for understancling cflective lab practices
a,cl scie.tific communication a.cl appreciate scientific ethics.

student Learning c)utcomes-At the encl of the coLrrse stuclents rvill be able to: . ljr-iclerstanci the
rnethoclologies o1'scientific research ancl applying the sarne to pubrish papers; . Unclerstand anclpractice scientific reading, writing anci presentations; . Appleciate scientif-rc ethics th'ough case
stuclies.

Unit I: Research Writing (l6h)

Ernpirical science; scientific methocl; manipulati'c c:xpcrimsnts ancl controls; decluctil.cancl
incluctive reasoning; clescriptive science: reciuctionist vs holistic biology; reseiirchrnethocls 

'smethodology;types of research, clata collection and analysis; researchethics ancl IpR; preparatio,
of a research; choosing a mentor; Iab and researchcluestion; research problem; literature re'iew;
hypothesis, gaps in research; researchreports; publication of research. Research metrics: h-inclex,
citation index, il0 index. Research Databases ancl Researcher iclentifier tools

Ilnit II: Scientilic Communication (l6h)

Technical writing skills - types of rcports; layout o1-a formal report; scientiflc writing skills-
inrportance of communicating sciencel problems lvhile writing a scientific clocunient;plagiarism.
software fbr plagiarisrn; scientific publication writing: elenrents of a scientificpaper including
abstract, introduction, materials &amp; nrethocls, results, discussion,referenccs; drafling titles
and framing abstracts; publisiring scicntific papers -- pccrrcvicw proccss ancl problenls, recent
developments such as open access ancl nonbliudr.evieu,; plagiarispr; character.istics of eflectiye
technical commttnication; scientific:prescntatrt-rns; cthieal issLres, scientitic r,isconcluct. -

Unit III: Innovation and Entrepreneurship in Bi,-Business (r6rr)

introdLrction attd scope in Bio-entrepreneurship, Types of bio-indLrstries a,cl
competitivedynamics between the sub-inclustries of the bio-sector (e g. pharmaceuticals
Vs'Industrial biotech)' Strntegy ancl operations o1'bio-ser:tor flrrns: Factors shapingopportunities
for rnnovation and etttrepreneurship in bio-scctors. lncl the businessimplications of those
opportunities, Aiternatives faced by emcrging bio-firms and therelevant toois for strategic
decision, Entrepreneurship clevelopment programs ot'publicand private agencies (MSME, DBT,
BIRAC, l\4ake In India), strategic clirnensions ofpatenting & amplities, conrmercialization
strategies' Star-ups in Bioteclrnology ancl startup ecosystcrn o1'the country ancl the globc. case
studies ancl lndian Startup policy.
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unit IV: Bio Markets anrl Tcchnology Management (l6h)

Negotiating the roacl fron-r lab to tile market (strategies atld processes of negotiationwith

financiers, gover,ment ancl regttlatorl arrthorities)' Pricing strittcgr' C'rlllengc-s innlarketi.g in

bio b*siness (marhet conclitions &arnp; scgmcnts; clcvcloping clistribtrtionchanne ls, thc nature'

analysis ancl management of cttstomer needs), Basic contractprinciples' clifferetlt types of

agreementanclcontracttermstypicaliyfoundinjointventttreancldevelopnrentagreements,
Dispute resolution skills'

SPT 4.3 A: Bioresource Biotechnology

course objectives: This course has been dcsrg,ccr to lrctlr*iint stlrdcnts with prant bioresources,

tl_reir traclitionar and non-traditionar uses, current status and recent developments i. value

adclition ancl fnture prospects. since the clawn of civirization, h,manr<ind rearize<i imporrance of

animals, domesticatecl tit.,, ancl tltilizecl their scn'iccs in one way or tltc other'

Student Learning outcomes: At the course the e'cl of studer.rts wi, be able to: Identify

clifl.erent microbial, prant & aninial bioresourccs; tJnclcrstancl thc imporlance of the plant &

anin-ral bioresources; Apply knor'vlcclgc gainccl [cLc tbr ci$'clupnlunt ol innovrtivc prodttct ancl

soltttions.

UNIT-I: Plant Bioresorlrces I (16h)

Food supplements: solcrnurl tuberosrltt, Ipomcteu batatus' Agarictts bispoms and Hippophae

rhanlnoicles (clistribtttion, classitjcation, parts ttsecl ancl metlrod of ttse, ntltritir,e valtre); sptces

andcondiments.'c)-oc'us,scttivrts,Pipternigt'ttnr'Zingibero'l'fic'intiledndApiuntgra'eolens
(distribr.rtion, classification, parts ttsecl and nrethod of 

'se)' 
Sottrces of beverages: non-alcoholic:

camelliasinensis(tea)anclCo.lJeacrrabic'ct(coftbc);alcoholic:vitisv'iniferu(grapcs)
(tlistribution, classiflcation, parts usetl ancl metltocl of use)' Fodclers' fibres' timbers: Foclders:

Avena b\tzttntirru, Grervitroptivct snd Nlot.us a/brz (distribLrtio.. classilication and methoci o1'use)' n

Fibers: Goss.llpiLtttt spp,, CltorclttlrLt,s c,ttpsttluri.s' Ctlcrls ttLtcif et.tL' (distribution, classifrcation, part

rrsec[ and durability): 
-fimbcrs.. pi,tt.y t.,-,.rbrrt-grrii, 

'Iet,tt-ttrtt {t'trtrdis ^nd 
Dulbersiu 'sis'srtu:

(clistribution, classification, wooclstructttre ancl propert'tt)' 
::l':t:']]::::iti::1"::::,:1i'J:::; :

:Ht:'"T|.]|,'#';i:iffi;,#;;;;n; history anci so,rces ornarurar dves, con.imonrv ursed i

I

dye plants: Bixoorellotta, Btfteo mottospet',ttlu' La,usrttli-L' 
"':::^:': ?::r'::::::l:"'^:',:"::r;';' 

t; 
Idye ptants; Dt'LLLotvtL 

rld, and pomegranate (distribution, part used and

used colouring matter: balsam' martgc

conunelcial importance); Biofuels: Waste to wealtlt'

UNIT-II: Plant Bioresources II (16h)

Meclicines: antioxidant s (cinkgo biloba, Cctntellict sinen'sis, Hippop,h,a.e :.:-:.:':::',',:^:;,::T
ff,:::,;:::,,:#'i#l;:,:,";*;''ii"''," '''crisis); ^:"ol-:': ':!','::.,': "!.'"::17',',i;,(*:,',,::,
:;';,'::,:,;:fi.,,"., (Atoe vera and ptantago ot:ctta), nerrines (Metissa oJJicinatis, Averr

L I L-
)' \
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stttiva); aromatic olls lTht,nrus serpt,Llunr ancl Lcn'ondukt angustifblia),' imt-tlttnostimulants

(Etrpatoritrrn pefibliatum, Acanthoponctx c'enticosus\', anti-catlcerous (Taxus vullichiana,

P'clophl,llunt hexantlrtLrz) , anti-r-r-ralarial (Arteruisict tmntra) (distribution, classitjcatron, part rtsed

and n-rethod of nse, and meclicinal value); Biosweeteners (S/euia rebaudiana and Glycvrrhiza

gtabra'); bio-flavors (Italilla planilbticta and l;'rugariu t'irginiura); bro-alginates (Luminario

hyperboricr, A.sc.ophl,lluntnodusunt): bio-gums (Ctrc.sitlltinn .s:7titttt.str, frigonelltli'tenttm-groe<:rtnt)

(distribution, classif-ication, part used ancl urethod of ttse. and effrcacy); Bio-cosrnetics (l/cre

vera, Crocus satittus antl Santalttn't albrnt); bio-preservatives (vinegar, sugar) (distribution,

classification, pafi used and method of nse; cflicacy); Cltrrent scenario and reccnt arlvancements

in pharuraceutica I and cosmoceut ica I inclust ries.

UNIT-III: Microbial Bioresources (l 6h)

princrple, rnethocls ancl applications of extraction rnethods tbr obtaining usefirl metabolites fiorr

plants and microbes. Solvent extraction principte ancl rnethods; Super critical CO2 extraction

principlc and applications. Host-pathogcn interaction, ccological impacts of microbes, symbiosis

(Nitrogen fixation ancl ruminant symbiosis); microbes and nrttrient cycles; microbial

commlnication system; bacterial qrromm sensing; microbial tlel cells; prebiotics and probiotics.

UNIT'-IV: Animal Bioresource (l6h)

Sea tbocl: value addition ancl export. nutritionally important Marine Prodtlct Expofi; Meat,

leather and wool inclustries ancl their procluction witl-r special emphasis on their export potential;

poultry farming (chicken, <luck and quail); comniercia[ poultry breeds in India, poultry diseases;

egg ildustry - present status in India; Dairy farming in India: breeds of cattle and buffalo, milk

procluction ancl pasteurization techniques; Anirnal waste recycling: biogas arld its productiou,

types of biogas plants; slaughter house wastes and their Lrtilization; tish byproducts; trsli meal

rnethods of processing and uses.

SPT 4.3 B NANOBIOTECHNOLOGY

Course Objectives- Tlre course aims at provicling general and broad introdltction to nrulti-

clisciplinaLy frcld of nanotcchnology. It u'ill lirrrrlializc sturlcnts lvith cornbinalion of'top-down

approach of microclcctronics antl r-nicromcchunics itlong rvith a bottom-r-tp approach of

chemistry/biochemistry; The course will also give an insight itlto complete svstems where

nanotechnology calt be used to improve everyday litb.

Student Learning Outcomes- On successflrl completion of this collrse, stttdents will be able to

describe basic science betrincl the properlies of materials at the nanometer scale, and tire

prilciples behincl aclvancecl experimentul anrl anall'tical techniqltes lor stuclying nanomaterials'
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I

Unit-I: Introduction to Nanoparticles (l6h)

Introduction, history and concepts of Nanotechnology ancl nano biotechnology. Classitication of
nano rnaterials, Properties of nano rnaterials - Physical, chemical and Biological Properties,
Synthesis of Nano rnaterials: Physical, Chernical ancl Biological rnethods,

Unit-Il: Characterisation of Nanoparticles (l 6h)

Characterization of nano materials ancl its significancc; X-ray difiiaction (XRD), UV-Visiblc
spectroscopy (uv-Vis), Fourier Translbrm Spectroscopy (F'f-lR), Dynamic Light Scattering

(DLS), Photolur.ninescerlce (PL), Energy Dispersive X-Ray Analysis (EDX), Gas Sorption for

Surface Area Analysis (BET), Nano Scan SMPS, Scanning Electron Microscopy (SEM) and
"fransmission Electron Microscopy (TEM).

Unit- III: Applications I: Clinical and Medical (l6h)

Concept of-nano medicines, Rational for designing of nano meclicincs, Matcrials for prcparation

of nano medicines, Difl'erent stmctures ot'nanomedicines. Preclinical and clinical considerations

of nano ruedicines, Overview of current clinical nauo medicrnes, IlegLrlations ol'nano medicines

fbr hurnan health. Applications in Medicine. Nano carriers fbr genc delivery: (ihallenges in gcne

clelivery, basic cortcc,pt, design of nanotcchnology-basetl systcms Ibr gcnc clcliver),, non-r'ilal

vectors, fbnnrilation strategies, ancl applicatious in delively o1'ge nes lbr clitl.erent cliseases.

Unit-IV: Applications II: Diagnostics (16h)

Nano palticles in agricultural and food diaguostics: Erzyme Biosensors and Diagnostics - DNA-
Based Biosensors ancl Diagnostics Radiofi'equency Identiflcation and Integrated Nano sensor

Networl<s: Detection and l{esponse- [-ateral Irlor,i,(lrrrnuno)assay - Nucleic Acid Lateral I;low

(lmmuno)assay - Fiolv-Tluough (lumruno)assays - Antibody Microarrays Surlace Plasrnon

Resonance Spectroscopy.

CPPD 4.4 Core Paper Project Dissertation

Course Objectives- Ob1ective of the course is to proricle stLrclents u,ith a platlorm to conclucl a

short hypothesis basecl research project.

Student Learning Outcomes- On successlirl completion of this corrrse, students will bc able to

understancl nrlances of rcsearch writing, sampling ancl clata collection, writing an hypothesis and

gaps in research, drau,ing up appropriate protocols, analytical instrumentation, statistical

analysis. rvriting meaniug trll int'erences. plagiarisnr liee manuscripts and submission research
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SKILL BASED VALl.lE ADDED CERTIFICATE PROGRAMME (Non-Credit)

(Conducted in Association with lndustry Partners)

INTELLECTUAL PROPERTY AND PATEN.TINC: II SIiIMIISI.ER

Preanrble

Intellectual Properly Rights (lPR) is cssential for better identification, planning,

commercialization, renclering, and thns the preservation of inventions or creativity. IPR is a

strong tool, to protect the investment, time, money, ancl eflbrt invested by the inventor/creatr-rr of

the IP, as it gives the inventor/creator an exclusivc right tbr a certain period of trme for the use of
its invention/crcation. Thus, IPR affbcts the cconomic dc,velopntent ol'a cotlntry by promotin-u

healthy competition and encouraging inclustrial grorvth and economic growth.

This value-added course is ainted for introducing ftindamentals of Intellectual Property Rights

(lPRs) to appreciate IPRs and its irnpact on innovation, trade, commerce and societal dynamics'

This course also helps in sensitizing and igniting minds of stttclents towards tlie ftrndamentals of

IPRs and appreciate its presettce in daily lives.

Objective of the Course

After completion of the cotlrse:

1. It is expectecl that these students witl be able to appreciette the uniqueness of the regional

products ancl ways ancl means to protect and promote them trsing IPR tools,

2. They will be able to connect with the invcntivcness in the cotrtt.nercialized products and

processes having IPI{ protectlon.

3. Understand the processes of patenting ancl lP in the nationalattd international platfbrms'

Duration: Duration: 80 hrs (4 Weeks@ l0 hours/week)

1. Overvielv of Intellectual Property

a. Introduction and the need for intellecttral properly right (IPR)

b. Kinds of lntellectual Property Riglits:

i. Patent

ii. Copyright
iii. Trade Mark

iv. Design

v. Geographical Irrclicatiorr

vi. Plant Varietics

vii. Layout Dcsign

viii. Genetic Resources and 
.l'rlclitionaI 

Knowledgc

ix. Trade Secret

c. Maior International Instrttments concerning Intellectual Properly Rights:
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i. Paris Convcntion, 1883,

ii. The Berne Couvetltion, 1886,

iii. TheUniversalCopyrightConventiou, I952,

iv. 'Ihe WIPO Convention, 1967 ,

\/. The Patent Co-operation Treaty, 1970,

vi. Tlie TRIPS Agreerlent. 1994.

2. Patenting

a. Elements of Ptrtentabitity: Novelty, Non-Obviottsness (lnventive Steps),

Industrial APPlicat ion;

lr. Non - Patentable Subject Matter;

c. Registration Procedure;

d. Rights and Duties of Patentce;

e. Assignment ancl licence'

f. Restoration of laPsed Patents;

g. Surrender and Revocation of Patents,

h. Inli'ingemertt, Remedies & Penaltics

3. Patent Dratting ,lalvs and Case Studies

a. Patent application preparation

b. Fundanrentals of claim drafiing

c. Patetit claim design

d. Drafting clescription, clrawings, abstt'act

e. Filing patent applications: Prosectttiotl ancl strategies

f-. NationaVl{egional Patent Laws ol WIPO

g WIPO Patent laws

h. l)atent lar.vs in India

i. I.Jntted States Patetlt larv

j Case studies

4: Biosaf'ety, Policies, Laws and Bioethics

lntcrnationaI regulations - Cartagena protocol, OECD consellslts

Alimentarius; Indian regr.llations - EPA act ancl rules, grtidance

fiamework RCGM, GEAC, ItsSC and other regttlatory

Biotechnology

RegLrlatory authority of India - containnrents - biosaf-ety Ievels

experiments; fielcl trails - biosaf.ety reseatch trials stanclard

guidelines of state governnlents; GM labe ling - Foocl Satbty and

docurnents and Coder

documents, regulatorr

bodies; Drati bill o;

ancl category ot'rDNA
tlpcllrtirtg proeetlLtrcs -

Standalcls Authority o.

bioethics

art ifir:ia,

t herapr

India (FSSAI).

Iptroclr"rction, ethical conflicts in biological sciences - interibrencc with natllre,

in health care - patient confidentiality. inlbrrned rrottscnt, cttthattasia,

reprocluctive techrrologies. prenatai tliagnosis. gcnctic scr'!-erling. gcnc

transp lantation.
/ .'l

/' ,t //
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r Bioethics in researcli cloning ancl stelr cell research, I-Iuman ancl animal
expcrimentation, animal rights/wclfare, Agncultural biotechnology - Genetically
engineered fooci, environmental risk, [abcling ancl public opinion. Sharing lrenefits ancl
protecting lttture generations - Protection of environrnent ancl biocliversity - bioprrauy.

EVALUATTON PATTERN

Grades

Grades to be awarded (O, A+, A, B-F,p, C, p, F) basccl on lbllowing aspects;

l' Attendance- rninimrtm T50z6 attcnclilucc to bc rcc;rrilcrl tor awarcling ccrtificatcs
2, Continuousassessment

a. Assessment at the encl of the week -02(Patent application preparation)
b' Assessment at the end of the weel<-O4 (lclentification of non-patentable sgb;ect

matter)

c. Assessme,t at the e,cl of the rveek-06 (patent claims clesign)
d. Assessment at the encl rll'the weel<_()tj(Case stuclies on patents ol lnclia, USA,

Europe and WIpO)
xAIl assessment to be based on submissi,n of assignments.

3. Assignments review: NIarks for assignments: Max marks: 50

Novelty * Innovation - I 0

Plagiarism - 10

clarity of tho.ght proccss & organizatiun ol thc assignr,cnt-10

Quatity of the refbrences usctl - l0
Writing style, language & bibliography- l0

Grades to be alvarded
O - OLrtstanding: (Above 95%)
A+ - Excellent: (85-95% ok of tl-te allorted l\4arlis)
A - \/ery Good: (80 -85 % of the allottecl Marks)
Il+ - Good: (70-80 o/, of the allotecl Marks)
B- Above average (60- 70% of the allottecl Marks)
C- Average (50-60% of the allotted Marks)
P- l']ass(40-50% of the allotted Marl<s)

F- I;ail (Below 40%)
*Ai,erage of 4 assignments lbr awarcl ol'gracles.

L

2.
a

4.

5.
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-;T}?'l.search 
involves scientiflc approach ro establish the saf-ety and eftbctiveness of

specif,ichealthancln-redicalprodrrctsanclpractices'Clinicalresearchisthesttr<lyofhealthand
illness in peopre and describes many diirc.ent elements of scientific investigation' crinical

Researchexperiment clesigr-red to answel' specitic questiotls abor'rt p0ssible new treatments or

newwaysofusirrgexistirrg(krrown)treatnlents.Cliriicaltrialsarepartofalorrgarrdcarefitl
proCeSS to cletermine rvhether a ne\^, clrttgs or trcitttncnts arc sal.c and eltectivc fbr improveci

health or.rtcomes. India is emerging u, u llobot hub lbr clinical rcsearch' in vicw ol above' a

certifrcate progra.r in clinicar Research wi, provicle an essentiat prattbrm to all stLrclents of

D,SR in Blotechnology to lrave l-rands on .*p.,i.nce in clirrical research avenue to lurther opt

for a carecr in clinical rescarch. The present proposalwill be an optional vahre aclded cottrse and

certification.

Objectives of the Course:

1..[opron.roteaCo[-]prehensiveunderstandirrgofthebroadareaofclinicalresearch

2.Toclevelopatheoreticalrtnderstandingoftheconceptandcorrelatingintorelevantprtrctice

ilTo o.r.,"p ancl perceive a rationale for the oondttct ol clinl;al,r.::11:i::1,'l::i

4. To acquire suflflcient preparatory knor'vle<lge 1br ttrore detailecl srudies in clinical research'

CLINICAL RESEARCH (tll SEMES',TER)

CLINICAL RESEARCH: III SEMESTBR Duration: 80 hrs

1. Introduction to Clinical Research (20h)

i,,#:lT;;H:::r;o"o,"ii-r.,ro*,'"., career in crinical Research, D'ug discoverr

- ^r /-il-i^al Tricl IrrvestipatiOnai

;iffi".i"fi;;;;;;..rr, ctinical trials: 'i'vpcs ancl Phascs of clinical rrial' Investigatronai

^,-.t,.,:rlzetir-,,, st rrveil Iance.

$ffi",ilffiiJ;.* New Dr*g e.ppticaiion ancl Approval' post 
'uarketi'g 

surveillance
--t:-:.... I 'o"or,r,-11 IC'HGCP

il,,L::1i,TilJ::' ,"'.,I'rir R.r.u,.n, Regr-rratirn i, crinicar research, tcHGCP
n^.-^^^^ihilitiec i" f'linica

::;firil'1,:l,fii: rncrian GCp .Stakc rrorclers Rolc ancl Responsibirities in ctinica
a /---l^- o^,',,latnnr hnrlr'

i:l:ffi 'Jp;J:;)'rnvestigator, Etrrics co*.rittee, sponsor-vendor, Reguratory bodv'

-i-.,+i^-c, /qN/n\
:ffii.,1Bffir.n or*.",rat]on (c1{o), Site managemerlt organizations (SMo)'

2. ClinicalTrialDesignanclManagement 
(20h)

consent Fortr.

SKILLBASEDVALUEADDEDCERTIFICATIiPROGITAMME(Non-Credit)
(Conducted in Association with Industry Partners)

i;.I.Ii.", affi,ir,rrDesign, tnfbrmecrconscnr clocu,cnr ancl intbrnrecr conse nr I
Il*,r'hnre (ltl)" C-linicaI Sttrdy re

:r^* 
""';[;;;""';;r,". rni,estigat,r.s B*rchure (18), c-rinicaI Studv repor

n.-.,..r^+^ri, t?i'nrrir-r'nretlfSi EssentialdoCLIll)ell:
Essentialclocu[nents iuc lil1ica lRcsearchanclRcgr'r lato ry llcqtt tt-et-tleuts:

_ --^1,, Essentia Itloctlmen:
betoretlrestuclycondttct,Esserrtialcloct]metltsclrtringthesttrdyconduct,

after the studY conduct'
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3. StuclySetupProcess and management (20h)

Site Selection- Selection of an Investigator and Site. Site lnitiation, Sub-yect Recruitrnetrt ancl

str.rcly concluct, Site Contract ancl l3udgeting. Monitot-ing. Site clost"tt'e.

4. Quality Assurance, Compliance & Auditing in Clinical Research (20h)

Site Auditing, Sponsor Corrpliance and Auditing, SOP for Clinical Research. Clinical

Monitoring: CI{F Revieu, & Source Data Vcrifrcation, Drug Safety Reporting, Drug

Accountability Work, ILoLrtine Site Monitoring, Site Close Out Visit, Data managetnent and

its components. Sat'ety reporting: Aclr,erse Er,ent and Aclverse drug reactions, serious adverse

event, C'ase Narrative Writing. Personality development and communication skills

Grades

Grades to be awarded (O, A-f, A,Br-,B, C, P, f )based on fbllouing aspects;

l. Attendance- minimum T5% attendancc to be requirccl fbr awarding certifitratcs

2. Continuous assessment

a. Assessment at the end of the u'eek -02 (Protocolwriting)

b. Assessment at tlie end of the week-O4 (lnfbrmativc content preparation)

c. Assessment at the end of the rveek-06 (Drawing a clinicaltrial design)

d. Assessment at the end of the r.veek-08(C'ase narration on successfirlclinicaltrial)
*A11 assessment to be based on submission ot'assignments.

3. Assignments review: Marks lbr assignments: Max marks: 50

a. Novelty * Innovation - 10

b. Plagiarism- l0
c. Clarity of thought process & organization of the assignment-10

d. Quality o1-the relbrences usecl - l0

e. Writing style, languagc & bibliography-10

Grades to be alvarded

O - Outstanding: (Above 95%)

A+ - Excellent: (85-95% % of the allottc:d Marl<s)

A - Very Cood: (80 -85 % of the allottcd Marks)

Il+ - Good: (70-80 % of the allotted Marks)

B- Above average (60- 70% of the allottecl Marks)

C- Average (50-609'0 of the allotted l\4arl<s)

P- Pass(40-50% of the allottecl Marks)

F- Fail (Below 40%)

'FAverage of 4 assignments for awarcl of grades
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READTNG MATERIAI,S FOR CURICULI,UM

CPT-1.1 CELL BIOLOGY AND MICROBIOLOGY

l.Alberts,B.,Johnson,A',Lewis,J',Raf1'M''Roberts'l('&Walter'P'(2008)'
2.MolecttlarBiotogyoftlreCell(5thEcl.).NervYork:GarlanclScience'
3. Lodish, n. l. tzoio). Molecular cellBiology (8rh Ed.). New York: w.H. Freeman.

4. I(rebs, J. E., Lewin, B., I(ilpatrick, S' T., & Goldstein, E. S. (2014). Lewin's Genes XI.

Burlington, MA: Jones & Bartlett I-earning'

5. Cooper, C. M., &Hausman, R' E' (2013)' 
-fhe Cell: a

Washington: ASM; Sunderland'
(2012). Becker's World of6. Hardin, J., Bertoni, G., Kleinsmith, L' J', & Becker' W' M'

the Cell. Boston (Sth Ed'). Benjamin Cummings'

1. Watson, J. D. (2008). Molccttlar Biology of the Gcnc (5th ed')' Menlo Park, CA:

Be nj a mir-r/Ctt urmings.

8. Pelczar, M. J.. Rcid- R. D'. &

New York: McGraw-Hill'

Cltran, L-.. ('. (2001). Microbiology (5th ed')'

Willey, J. M., Sherwoocl, L., Woolverton, C J'' Prescott' L' M'' & Willey, J. M. (2011).

Prescott's Microbiology. New York: McGraw-llill'

Matthai, W., Berg, C. y., & B1ack, J. G. (2005). Microbiology, Principles and

Explorations, Boston, MA: John Wiley & Sons

CPT 1.2: BIOCI{EMISTRY & BIOPHYSICS

l.Stryer,L.(2015).Biochemistry'(Sthed')NewYork:Freeman'
2. Lehninger, A. L. (2012). Principles of Biochemistry (6tlr ed')' Neu' York' NY: Worth'

3. Voet, D., &Voet, J. G. (2016). Biochemistry (5th ec1.). I-Ioboken, NJ: J' Wiley & Sons'

4. Dobson, c. M. (2003). Protein Folcling ancl Misfolding' NatLIre' 426(6968)' 884-890'

doi: I0. I038/nature0226l '

5' }lichards, F M (1991). The Protein Folcling Problerrl' Scientitlc American,

264(l), 54-63. doi: I0' I03S/scient ificamcricanOI91 -54'

6. Baaquie. B. L,. (2000). Larvs of Physics: A Primer. Singapore: National university

o t' S ingaPore.
./. Matthews, C. p., & Shearer, J. S. (1897). Problems ancl Questions in Physics'

New York: Macmillan ComPanY'

8. HaIliday' D., Resnick, R'' & Wallter, J. (t99.]). [;Ltnclamentals of Physics.

Neu'York: WiteY

CPT-1.3: IMMUNOLOGY AND VACCINE TECHNOLOGY

1. Kinclt, T. J., Golclsby, R.A', Osborne, B' A'' &I(uby' J' (2006)' Kuby Lnmunoiogy'

Neu' York: W.H. Freemau'

2. Brostoff, J., Seacldin, J' I(', Ir4ale, D'' &Roitt' I' M' (2002) Clinical ImmnnologY'

Lonclon: Gower Medical Pub'

Molecular APProach (6th Ed').

9.

10.

ll.

i

j
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3. Murphy, I(., Travers, p., Walport, M., &Janeu,ay. C. (2012).Janeway,sImmunobiology. Nerv york; Garlancl Science.4' Paul, w' E. (20r2). Func{amertarrmrnunology. Nerv york: Raven press.5' Goding' J w ( l996)' Monoclonal anribod[s: princrpres anrj practice: productionand Apprication of Monc-rclonar Antibodies in ceil Bi,-,rogy, tsiochemistry, ancrIrr-ttmrnology. Lonclon: Acaclemic press.
6' Parharn, p. (2005). 'r'he Immune Systerr. New Yorr<: (iarrand Science

SPl'I.4 A BNZYME T,IICHNOI-OGYf 
ifill]iJ;i;I.;. whitaker, A' (20i0). Principles c,f'Fermenration'r'echnology. oxlb.tj:

2. Fundamentals of Enzymology_ price an<i Stevens

IilTii;#;,S,?1,ff ; :;:, J::,,) 
;.;;;;;tio n M icro b io,o gy an<r B iotechno,o gy

4. Enzymes _Dixon ancl Webb
5. lsoenzymes By D. W. Moss
6. Immobiiizecl Biocatalysts- W. Hamneir7. Selected papers Allosteric Regulation _M. Tokushige8' Enzyntes: Biocherrlistry, Biotechnology ancl c'li,icil chernistry. frevorpahner, (2004)9' Principles ancl Applications in Engineering Series: Iliotechnology fur Bio,reclical
'o fr:|]"trs 

- Marlin L'Yarmtrsh' c:i'(l I"crs. Boca Raron l-oncron Neri,\,ork washington.

SPT I.4 B TOXICOLOGY AND MOLECULAR F'ORENSICSl' Barile FA (2008) principles of toxicology restirrg cRC press is an inrprint of theTaylor & Francis GroLrp New york
2. IJodgson E (2004) A l.exrbook ot.N{oclern

Sons, Inc., publication
1-oxicology Third edition John Wiley &

3' 
i:n:,rflaassen 

(2001) casarctt ancl DPois,ns Sixth Lrtirion Mccraw-triil publistrers

4' Osrveirer GD 
1,]-996) 

Toxicorogy, wirey-Brackrveil pubrisher5. Marcluardt tI (19g9) foxicology, Academic press.
6. DerelankoMJ (2002) HandboJ of toxicology, CRC] prcss.

CPT 2.I GIINETICS AND NTOI,F]CUI,ATT T]I()I,OGYL Alberts, B., Johnson, A., I_ewis, J., Rafl. M., Roberls, K., & \\/alter, p. (200g).2' Molecurar Biorogy of the ce, (5rrr Ed.). Ne*, yor.k: Garrancl science.3' Lodish, II' F' (2016)' Molec,lar cell IJiology (gth Ed-)- New yorl<: w.l-,. Freeman.4' l(rebs, J.8., Lewiu,8., Kilpatrick, S. f., & Gorclstei,, E. s. (20r4). I_ewin,s Genes Xl.Burlington, MA: .Iones & Bartlett [.earning.
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Ansrver in Briefl_ 2Mx I 0o=2q
Short Answers - 6Mx4q=24
Essav T. e- l2N{x3q=36

Clear definition/description

In-rpoftance

o Diagrams/

c ha rt s/ta b Ie s/c h a rt s/rep re s e n ta t i o n/g e n e ra I
account

Irlow 04

///
( $.-+q'ge48or51

a

a

Answer in Briet' 2M

Short Ansrvers- 6M

Essay Tvpe-l2M



r lrnportance/Significance

Princ iple of' the experiment
Methods to be fbllowecl
Folmula

Steps of Calculation

Result

. Conclusion/Inference

o Correctldentiflcation

o Description

. Significance/Importance

o DIAGRAMS /GRAPHS
. PROPEII REPRESENiATTOX-Oi RIrSI-rLl'S

Case Study-02 Marks

. IntrodLrct.ion of the of gil,cn.,* r*l$nlfoarr..I-
Body of th. .ort.,ril, ,rrp-is*-*ltr, f.lio*n ,i,iii-
tml<nown scenario

. Relevance to the content

. Conclusion, I{eference ancl recerri
materials

r-rpclatecl & Supportiver

r Market Perspective

I'RACTICAT, VTTTA,

. i(nowledge about the topic

: Dcpth in unclersranding

04

0,

0_L

ltjrr-i-Mtrtlr
0a I Lqg)

l2+8 Marks

E
0.5

Understancling of the Objective

RECORD SUBMISSION _ O3-Marks
r CONTENT'PAGE

. CER]-IFICATE

DATES OF EXPERIMENiS --_
o CONTENT & LEGIBIt,t.fy

e Corlprehension
5.tl Marks

Page 49 :'51
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. Clarity iu answers

o Rclating case strtdies with practical's condttcted

20 Marks

Project value

Project innovation and implernentation of tl,err

ideas

Group coordination and itlvolvement in the

activities

. Plagiarisrl

. Review of Literatttre

. Introdr"rction

' HYPothesis

o Gaps in Research

e Materials artd Metliods

. Results antl Discttssion

o Summary and Conclusion

!0 Marks

30 Marhs

. Scientif-rc Knowledge Produced

. Societal In-rpact

. References

. Grammar/ Spelling

10 Marks

l0 NIarks

15 Marks

05 Marks

I

GROUP PROJECT

PRO.IECT VIVA.4ONI

o introcluction - Significance of topic'

. objectives

. Review - sttccinct explanation, cLlrrcnt rc\i lews

o Methodology -selection olexpct'iurcnts

. R*rults & Discussion- clear ancl lr-rcid

presentation, organisation o f clatal charts/

spectral data, highlight of key findings with

suitable just ificat ion

. Refercnce-Appropriatereferences

80 Marks

l0 Marks

'!r-

,.i
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THEORY QUESTION PAPER PATTERN

Max. \Iarks:80
1. Answer in Brief (Answer any ten)
a.

b.

C.

d.

e.

l.
ob'

h.

i.
j..
k.

I.

2. Write short notcs on flrc tbllowing (Ansrver anv lbur)
a.

b.

c.

d.

e.

t:

3. Essay type questions (Answer any three )
a.

b.

c.

rl.

e.

Note: Equal lleightuge shoultl be given lo all the units n,hile settitxg the rluesti4n p(tper

T'ime: 03 hours
2 X t0:20

4x6:24

3x12=36

Time: 03 hours

PRACTICAL QUESTION PAPER PATTBRN

Max. Marks:40

1. Major .Experiment: l2N{arl<s
2. Minol Experiment: 08 Marks
3. Spotters (0a): 10 N{arks
4. Records: 03 marks
5. Case study: 02 marks
6. Viva -Voce: 05 marks
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