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Discipline Specific elective

NAME:
Course Content: 

Sr. 

No. 

1 IntroductiontoComputerFundamenta

RDBMS-Definitionofrelationaldatabase

Modeofdatatransfer(FTP,SFTP,SCP),

2 IntroductiontoBioinformaticsandBio

Biologicaldatabases-nucleicacid,gen

databases,Databaseofmetabolicpathwa

FASTA,GenbankandUniprot,Datasub

3 SequenceAlignments,PhylogenyandPhy

LocalandGlobalSequencealignment,pairw

Scoringanalignment,scoringmatrices
Typesofphylogenetictrees,Differenta
UPGMA,Neighbourjoining,Maximu

4 Genomeorganizationandanalysis:                                                              

DiversityofGenomes:Viral,prokaryotic&eukar

Genome,transcriptome,proteome,2-D

Majorfeaturesofcompletedgenomes:E.c

5 ProteinStructurePredictions:                                                                      

Hierarchyofproteinstructure-primary

StructuralClasses,Motifs,FoldsandDo

Proteinstructurepredictioninpresenceandabsenceof

Energyminimizationsandevaluationb
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Discipline Specific elective (DSE) subject pool Biotechnology
 

NAME:BIOINFORMATICS(THEORY) 

Course contents 

ndamentals: 
database 

,SFTP,SCP),advantageofencrypteddatatransfer. 

ndBiologicalDatabases:                        

enome,proteinsequenceandstructure,geneexpressio

ways,Modeofdatastorage-Fileformats-

iprot,Datasubmission&retrievalfromNCBI,EMBL,DDBJ,Un

enyandPhylogenetictrees :                       

t,pairwiseandmultiplesequencealignment. 

s,PAM&BLOSUMseriesofmatrices. 
approachesofphylogenetictreeconstruction-
umParsomony,Maximumlikelihood. 

ysis:                                                               

otic&eukaryoticgenomes 

Dgelelectrophoresis,MaldiToffspectroscopy 

E.coli,S.cerevisiae,Arabidopsis,Human 

ons:                                                                       

y,secondaryandtertiarystructures,modeling, 

omains 

ceandabsenceofstructuretemplate 

byRamachandranplot Proteinstructureandrationaldrug

 
 

Biotechnology 

Teaching 

Hours 

08 

on 

,DDBJ,Uniprot,PDB 

14 

16 

10 

aldrugdesign. 

12 

Total Hours 60 
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(PRAC
 

S.No 
1 Introductiontodifferentoperat

2 Introductiontobioinformatic

3 SequenceretrievalusingBLAST

4 Sequencealignment&phyloge

5 Pickingoutagivengenefromgen

identification,repeatingenom

designing,Genscan/Genetoo

6 Proteinstructureprediction:p

pred, homologymodelingu

modelevaluation(PROCHECK)

7 Predictionofdifferentfeaturesofafu

 

 

 

SUGGESTEDREADING 

1. SaxenaSanjay(2003)AFirstCour

2. PradeepandSinhaPree

ations 

3. LeskM.A.(2008)Intr

tionalStudentEdition

4. RastogiS.C.,MendirattaN.andRas

applications, 

genomics,proteomicsand
5. PrimroseandTwyman(20

wel
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BIOINFORMATICS 
RACTICAL) SEMESTERV/VI 

Experiment 
eratingsystems-UNIX,LINUXandWindows 

csdatabases(anythree):NCBI/PDB/DDBJ,Unipro

LAST 

logeneticanalysisusingclustalW&phylip 
mgenomesusingGenscanorothersoftwares(promoter

me,ORFprediction).Genefindingtools(Glimmer,G

ol 
primarystructureanalysis,secondarystructurepred

ngusingSwissmodel.Molecularvisualizationusingjmo

ECK) 
esofafunctionalgene 

 

(2003)AFirstCourseinComputers,VikasPublishingHouse

aPreeti(2007)FoundationsofComputing,4thed.,BPB

)IntroductiontoBioinformatics.OxfordPublication,3rdI

tEdition 

dirattaN.andRastogiP.(2007)Bioinformatics:meth

csanddrugdiscovery,2nded.PrenticeHallIndiaPubl
an(2003)PrinciplesofGenomeAnalysis&Genomics.

ot,PDB 

erregion 

,GENSCAN),Primer 

dictionusingpsi- 

mol,Proteinstructure 

ouse 

thed.,BPBPublic

rdInterna

thodsand

Publication 
ics.Black
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NAME:MICRO
 
Course Content: 

S.No 
1 MicrobialBiotechnologyanditsApplicat

Microbialbiotechnology:Scop

PGPR,Mycorrhizae),environm

Useofprokaryoticandeukaryotic

Geneticallyengineeredmicrob

2 TherapeuticandIndustrialB

Recombinantmicrobialproducti

recombinantvaccines(HepatitisB

Microbialpolysaccharidesand

Microbialbiosensors 

3 ApplicationsofMicrobesinBiotrans

Microbialbasedtransformatio

catalyticprocessesandtheirindustr

productionofcocoabuttersubstitu

4 MicrobesforBio-energyandEnvironment:

Bio-ethanolandbio-dieselproduct

biomass,Biogasproduction:Met

Microorganismsinbioremediat

metalsfromaqueouseffluents 

5 RNAi: 
RNAianditsapplicationsinsile

interactions 

IntellectualPropertyRights:

Patents,Copyrights,Trademarks
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ROBIAL BIOTECHNOLOGY(THEORY)

 

 
nditsApplications: 

peanditsapplicationsinhumantherapeutics,agricult

mental,andfoodtechnology 

oticmicroorganismsinbiotechnologicalapplicatio

besforindustrialapplication:Bacteriaandyeast 

rapeuticandIndustrialBiotechnology: 

ctionprocessesinpharmaceuticalindustries-Strep

titisBvaccine) 

sandpolyesters,Microbialproductionofbio-pesticides

crobesinBiotransformations: 
onofsteroidsandsterols,Bio-

dustrialapplications:Productionofhighfructosesyrup

stitute 

ndEnvironment: 
duction:commercialproductionfromlignocellulosicwas

:Methaneandhydrogenproductionusingmicrobialcu

iation:Degradationofxenobiotics,mineralrecovery

 

nsilencinggenes,drugresistance,therapeuticsandhostp

ertyRights: 
arks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(THEORY) 

,agriculture(Biofertilizers, 

ons 

ptokinase, 

s,bioplastics, 

rupand 

ulosicwasteandalgal 

ulture. 

y,removalofheavy 

pathogen 
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(PRAC

 
S.No 

1 Study of yeast cell imm

2 Study of enzyme immobilizati

3 Pigment production fr

4 Isolation of xylanase

5 Study of algal Single

6 Study of  enzyme production.

7 Study of effect of pH on enzyme production

8 Study of effect of Temperature on enzyme production

SUGGESTEDREADING 

1. Ratledge,CandKrist

UniversityPress. 

2. Demain,A.LandDav

ology,2
nd

Edition,ASM

3. Swartz,J.R.(2001).A

urrent OpinioninBiotec

4. Prescott,HarleyandKl

onCJ(2014), 9thedit
5. GuptaPK(2009)Elem
6. GlazerANandNikaidoH

niversity Press 
7. GlickBR,Pasternak

SMPress, 
8. StanburyPF,Whitak

gy2ndedition., Elsev

9. CruegerW,CruegerA

ology2ndedition Sina
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CROBIALBIOTECHNOLOGY 
RACTICAL) SEMESTERV/VI 

Experiment 
mmobilization in calciumalginategels 
mobilization by sodiumalginate method 
from fungi(Trichoderma/Aspergillus/Penicillium

lanase or lipaseproducing bacteria 
Single Cell Proteins 

Study of  enzyme production. 

Study of effect of pH on enzyme production 

of effect of Temperature on enzyme production 

dKristiansen,B.(2001).BasicBiotechnology,2ndEdition,Cam

vies,J.E.(1999).ManualofIndustrialMicrobiologya

MPress. 

01).AdvancesinEscherichiacoliproductionoftherapeu

otechnology,12,195–201. 

dKlein’sMicrobiologybyWilleyJM,SherwoodLM,Woolvert

ition,McGrawHillPublishers. 
mentsofBiotechnology2ndedition,RastogiPublica

aidoH(2007)MicrobialBiotechnology,2ndedition,C

ternakJJ,andPattenCL(2010)MolecularBiotechnology

kerA,HallSJ(1995)PrinciplesofFermentationTechno

ElsevierScience 

rA(1990)Biotechnology:AtextBookofIndustrialMic

Sinauerassociates,Inc

m) 

dition,Cambridge

gyandBiotechn

uticproteins.C

dLM,Woolvert

lications, 
edition,CambridgeU

ology4thedition,A

echnolo

fIndustrialMicrobi
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ADVANCE

 

Sr. 

No. 

1 EvolutionofMicrobialGenomes:                                                                 

Salientfeaturesofsequencedmicrobialgen

conceptofpangenome,Horizontalg

islands,Pathogenicityislands(PAI)a

2 Metagenomics :                                                                                                

Briefhistoryanddevelopmentofmetagen

metagenomicsapproach,Prospectin

Basicknowledgeofviralmetagenome,

3 MolecularBasisofHost-MicrobeI

Epiphyticfitnessanditsmechanismin

pathogensanditsmechanism,Typethreesec

Biofilms:typesofmicroorganisms,m

virulenceandantimicrobialresistance

4 SystemsandSyntheticBiology:                                                                    

Networkinginbiologicalsystems,Quor

ordinatedregulationofbacterial 

virulencefactors,Basicsofsynthesis

biologywithrespecttobacteriaandviruses

 

ADVANCE

S.No 
1 Extractionofmetagenom

2 Understandtheimped

3 PCRamplificationofm

4 Casestudytoundersta

5 Casestudytoundersta
 

SUGGESTEDREADING 

1. FraserCM,ReadTDandNel

2. MillerRVandDayM

Geneestablishment,s

3. BullAT.MicrobialDi

4. SangdunC.Introducti

5. KlippE,LiebermeisterW
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CESINMICROBIOLOGY (THEORY) 
SEMESTER–V/VI 

 

Course contents 

omes:                                                                 

crobialgenomes,coregenomepool,flexiblegenomepool

genetransfer(HGT),Evolutionofbacterialvirulence

AI)andtheircharacteristics 

cs :                                                                                                 
tofmetagenomics,Understandingbacterialdiversityusing 

inggenesofbiotechnologicalimportanceusingmeta

ome,metatranscriptomics, metaproteomicsandmeta

Interactions:                                           
minplantpathogens,Hypersensitiveresponse(HR)to

pethreesecretionsystems(TTSS)ofplantandanimalpatho

molecularaspectsandsignificanceinenvironment,

istance 

ogy:                                                                     

s,Quorumsensinginbacteria,Co-

nthesisofpoliovirusinlaboratory,Futureimplicationsofs

viruses 

ESINMICROBIOLOGY(PRACTICA
L) SEMESTER–V/VI 

Experiment 
genomicDNAfromsoil 

dimentsinextractingmetagenomicDNAfromsoil 
metagenomicDNAusinguniversal16sribosomalg

erstandhowthepoliovirusgenomewassynthesizedinthe

erstandhownetworkingofmetabolicpathwaysinbacteriatakes

 

,ReadTDandNelsonKE.MicrobialGenomes,2004,Humana

MJ.MicrobialEvolution-

ent,survivalandexchange,2004, ASMPress 

iversityandBioprospecting,2004,ASMPress 

ctiontoSystemsBiology,2007,HumanaPress 

sterW.SystemsBiology–ATextbook,2009,Wiley–

Teaching 

Hours 

mepooland 

e-Genomic 

15 

ing 

tagenomics 

metabolomics. 

15 

HR)toplant 

pathogens, 

t,healthcare, 

15 

synthetic 

15 

TOTAL 60 

 
geneprimers 
elaboratory 

sinbacteriatakesplace 

manaPress 

–VCHVerla
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PLA

S.No 
1 IntroductionandHistoryofpl

Conceptofplantdisease-definitio

withmicrobialplantdiseases,ty

diseases.Significantlandmarksin

Millardet,Burrill,E.Smith,Ado

molecularKoch’spostulates.Contri

2 Stagesindevelopmentofadisease:

Infection,invasion,colonization,di

3 Plantdiseaseepidemiology: 
Conceptsofmonocyclic,polycy

forecastingofplantdiseasesanditsrele

4 HostPathogenInteraction 

MicrobialPathogenicity:Viru

growthregulators, virulencefa

indiseasedevelopment. Effects

(photosynthesis,respiration,cell

plantgrowthandreproduction).

Genetics of Plant Diseases:Conceptofresista

genehypothesis, types of plant 

DefenseMechanisms in Plants:

Conceptsofconstitutivedefens

corklayer,abscissionlayer,tylo

(HR),systemicacquiredresista

plantibodies,phenolics,quinon

5 ControlofPlantDiseases:                                                                              

Principles&practicesinvolvedinthe

regulatory-quarantine,cropcertif

materialcultural-

hosteradication,croprotation,sanitat

protectantsandsystemicfungici

suppressivesoils,antagonisticm

geneticengineeringofdiseaseresi
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ANT PATHOLOGY (THEORY) 
SEMESTER–V/VI 

Experiment 
lantpathology: 
itionsofdisease,diseasecycle&pathogenicity,symp

ypesofplantpathogens,economiclossesandsocialim

ificantlandmarksinthefieldofplantpathology-ContributionsofAnt

olphMayer,Ivanowski,Diener,Stakman,H.H.Flor

lates.ContributionsofeminentIndianplantpathologists. 

ease: 
ization,disseminationofpathogensandperennation. 

yclicandpolyeticdiseases,diseasetriangle&diseas

sanditsrelevanceinIndiancontext. 

ulencefactorsofpathogens:enzymes,toxins(hostsp

actorsinviruses(replicase,coatprotein,silencingsu

Effects of pathogens on host physiological processes 

n,cellmembrane mermeability,translocationofwatera

n).                                                                          

Conceptofresistance(R)geneandavirulence(avr)gene;

plant resistance:trueresistance–horizontal&vertical,apparent

ts: 

semechanismsinplants,induciblestructuraldefenses

r,tyloses,gums),induciblebiochemicaldefenses [hypersensit

ance(SAR),phytoalexins,pathogenesisrelated(PR)

nes,oxidativebursts]. 

fPlantDiseases:                                                                               

volvedinthemanagementofplantdiseasesbydifferentmet

opcertification,avoidanceofpathogen,useofpathogenfr

hosteradication,croprotation,sanitation,polyethylenetrapsandmulcheschemical

icides,antibiotics,resistanceofpathogenstochemicals. 

microbes-bacteriaandfungi,trapplants 

aseresistantplants-withplantderivedgenesandpathogenderived

 
 

ptomsassociated 

mpactofplant 

tributionsofAntonDeBary, 

r,VanDerPlank, 

 

sepyramid, 

pecificandnonspecific) 

gsuppressors) 

 

erandnutrients, 

 

lence(avr)gene;gene for 

al,apparentresistance. 

uraldefenses (histological- 

persensitiveresponse 

d(PR)proteins, 

ethods,viz. 

freepropagative 

ical-

cals. biological-

hogenderivedgenes 
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PLAN
SEME

DemonstrationofKoch’spo

Studyofimportantdiseasesofcropplants

Albugo, Puccinia,Ustilago,

 

 

SUGGESTEDREADINGS

1. AgriosGN.(2006).PlantPat

2. LucasJA.(1998).PlantPathol

Oxford. 

3. MehrotraRS.(1994).PlantPa

4. RangaswamiG.(2005).DiseasesofCropPlan

fIndiaPvt. Ltd.,NewDe

5. SinghRS.(1998).PlantDiseases

wDelhi 
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NTPATHOLOGY(PRACTICAL)  
ESTER–V/VI 

Experiment 
ostulatesinfungal,bacterialandviralplantpathogens.

seasesofcropplantsbycuttingsectionsofinfectedplantmaterial

ilago,Fusarium,Colletotrichum 

READINGS 

.(2006).PlantPathology.5thedition.Academicpress,SanDie

98).PlantPathologyandPlantPathogens.3rdedition.Blackwe

).PlantPathology.TataMcGraw-HillLimited. 

.(2005).DiseasesofCropPlantsinIndia.4thedition.Prent

Delhi. 

).PlantDiseasesManagement.7thedition.Oxford&IBH,Ne

ens. 

aterial-

ego, 

ackwellScience,

.PrenticeHallo

rd&IBH,Ne
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BIOMATH
(THEO

TOTALHOURS:60                                                                                           C

Sr. 

No. 

 Course contents

1 Biomathematics:                                                                                             

Sets.Functionsandtheirgraphs:polynom

Motivationandillustrationforthesefuncti

rhythms,celldivision,muscularfibresetc.
Simpleobservationsaboutthesefunctionsli
Sequencestobeintroducedthroughtheexa

followedbyconceptsofrecursionanddiffere

arisingfrombranchinghabitoftreesandbre

relationshipsandconvergence. 

InfiniteGeometricSeries.Seriesformulasf

ofdiscontinuity,continuityandlimits. 

Differentiation.Conceptiontobemotivated

BiologicalandPhysicalSciences.Useofm

Quotientrule.Secondorderderivativesofa
Integrationasreverseprocessofdifferentiation.
Integralsofthefunctionsintroducedabove.Diffe

Pointsinplaneandspaceandcoordinateform.

andBiologicalnetworks.SumandProduceof

2 Biostatistics                                                                                                    

Measuresofcentraltendency,Measuresofd

basiclaws;DiscreteandContinuousRandomvar

CorrelationandRegression.Emphasisonexam

MeanandVarianceofDiscreteandContinu

Weibull,LogisticandNormaldistribution

Statisticalmethods:Scopeofstatistics:uti

biologicaldata.Samplingparameters. Differencebe

Censoring,differencebetweenparametri
SamplingDistributions,StandardError,T
LargeSampleTestbasedonNormalDistrib
ConfidenceInterval; Distribution-freetest

 

 

 

 

 

 

 

 
 

 
 

 

C. U. SHAH UNIVERSITY 

B. Sc. (Biotechnology) DSE - Page 8 of 17 

HEMATICS AND BIOSTATISTICS 
HEORY) SEMESTER–V/VI 

S:60                                                                                           CREDIT

Course contents  

ematics:                                                                                              

mial,sine,cosine,exponentialandlogarithmicfuncti

ionsthroughprojectilemotion,simplependulum,bi

c. 
onslikeincreasing,decreasingand,periodicity. 

amplesarisinginSciencebeginningwithfinitesequ

ifferenceequations.Forinstance,theFibonacciseque

ftreesandbreedinghabitofrabbits.Intuitiveideaofalgebraic 

ulasforex,log(1+x),sinx,cosx.Stepfunction.Intuitive

atedthroughsimpleconcreteexamplesasgivenabove

methodsofdifferentiationlikeChainrule,Productru

vativesofabovefunctions. 
differentiation. 

dabove.DifferentialEquationsoffirstorder,LinearDifferentialEq

dcoordinateform.ExamplesofmatricesarisinginBiologicalScie

duceofmatricesuptoorder3. 

cs                                                                                                     

esofdispersion;skewness,kurtosis;ElementaryProbability

sRandomvariable,MathematicalExpectation;CurveFitting; 

asisonexamplesfromBiologicalSciences; 

ontinuousDistributionsnamelyBinomial,Poisson,Geo

n.FittingofDistributions; 

ilityandmisuse.Principlesofstatisticalanalysisof 

s. DifferencebetweensampleandPopulation, Sampling

icandnon-parametricstatistics; 
TestingofHypothesis,LevelofSignificanceandDegree

tribution, Smallsampletest basedont-test,Z-testand
freetest-Chi-squaretest; BasicintroductiontoMultivaria

TS:4 

Teaching 

Hours 

ions. 

biological 

uences, 

ence 

veidea 

efrom 

uleand 

DifferentialEquations. 

nces 

30 

babilityand 

Fitting; 

eometric, 

lingErrors, 

ceandDegreeofFreedom; 
testandF test; 
ltivariatestatistics,etc. 

30 

TOTAL 60 
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ANDBIOSTA

S.No 
1 WordProblemsbased

2 Mean,Median,Modefromgr

3 StandardDeviationan

4 SkewnessandKurtosis

5 Curvefitting 

6 Correlation 

7 Regression 

8 Findingareaunderthecurveusingn

9 TestingofHypothesis

10 ConfidenceInterval 
 

SUGGESTEDREADINGS

1. H.S.Bear:Understan

2. E.Batschelet:Introduct

ional StudentEdition

3. A.EdmondsonandD.Druce

996. 

4. W.Danial:Biostatist

SonsInc;2004. 
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BIOMATHEMATICS 
ATISTICS(PRACTICAL) SEMESTER–

V/VI 
 

Experiment 
sbasedonDifferentialEquations 

odefromgroupedandungroupedDataset 
ndCoefficientofVariation 

is 

hecurveusingnormalprobability 

esis-NormalDistribution,t-testandChi-Square-test 

 

READINGS 

andingCalculus,JohnWileyandSons(SecondEdition);

:IntroductiontoMathematicsforLifeScientists,SpringerVerla

n,NarosaPublishingHouse,NewDelhi(1971,1975)

onandD.Druce:AdvancedBiologyStatistics,OxfordUniversityPres

tatistics:AfoundationforAnalysisinHealthSciences,JohnWileyand

–

dEdition);2003. 

ingerVerlag,Internat

75) 

,OxfordUniversityPress;1

ohnWileyand
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INHERI

 

Sr. 

No. 

 Course contents

1 IntroductiontoGenetics: 
Historical developments 

Modelorganisms in genetic analyses an

cerevisiae, Neurosporacrassa, Caenor

thaliana 

2 Mendelian Principles: 

Mendel’sLaws:Dominance,segregation,i

RediscoveryofMendel’sprinciples, 

Chromosometheoryofinheritance:Allel

alleles,pseudoallele,complementationtests,Exten

conceptofdominance,recessiveness,Inco

Epistasis,penetranceandexpressivity 

3 Linkage and Crossingover: 

Linkageandrecombinationofgenes,Cyto

stage,Molecularmechanismofcrossingover,

4 Extra-Chromosomal Inheritance:                                                                 

Rulesofextranuclearinheritance,Organel

mitochondrial,mutationsinSaccharomyces,

ShellcoilinginLimnaeaperegraInfectiousheredity

5 Characteristics of Chromosomes:                                                                

Structural organization of chromosome

DNA  

Variations in chromosome structure: Delet

translocation,Variationinchromosomaln

Klinefeltersyndrome,Turnersyndrome,Down

6 Recombination:                                                                                               

Homologousandnon-homologousrecomb
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RITANCE BIOLOGY (THEORY) 
SEMESTER–V/VI 

Course contents  

ndexperimentation:Escherichiacoli, Saccharomyces 

rhabditiselegans Drosophilamelanogaster, Arab

on,independentassortment,deviationfromMendelian

le,multiple 

ests,ExtensionsofMendeliangenetics:Allelicinteraction

completedominanceandco-dominance,Multiplealle

ologicalbasisofcrossingover,Crossingoveratfour

singover,mapping 

ance:                                                                  

elleheredity-ChloroplastmutationsinChlamydomon

yces,Maternaleffects–

ousheredity-KappaparticlesinParamecium 

es:                                                                 

es-centromeres, telomeres and repetitive DNA, Pa

Deletion, duplication, inversion and 

lnumberandstructuralabnormalities- 

e,Downsyndrome 

n:                                                                                                
mbination,includingtransposition,site-specific reco

 

Teaching 

Hours 

yces 

Arabidopsis 

5 

ndelianinheritance, 

interactions, 

alleles, 

15 

four-strand 

10 

monas, 

10 

Packaging of 

15 

ecific recombination. 
5 

TOTAL 60 
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INHERITA
(PRAC

S.No 
1 Mendeliandeviationsin

2 StudyingBarrBodywiththet

3 StudyingRhoeotranslo

4 Karyotypingwiththehe

5 Chi-SquareAnalysis 

6 Studyofpolytenechromo

Drosophilalarvae 

7 Studyofpedigreeanalysis

8 Analysisofarepresentati

 
 

SUGGESTEDREADING 

1. GardnerEJ,Simmons

India 

2. SnustadDP,Simmon

c. 

3. WeaverRF,Hedrick

4. KlugWS,Cummings

etics.10thEd. Benjam

5. GriffithAJF,Wessler

Analysis.9
th

Ed.W.H.Fr

6. HartlDL,JonesEW(

dBartlettPublishers 
7. RussellPJ.(2009).iG
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RITANCEBIOLOGY 
PRACTICAL) SEMESTER–V/VI 

Experiment 
sindihybridcrosses 

ywiththetemporarymountofhumancheekcells 
slocationwiththehelpofphotographs 

elpofphotographs 

tenechromosomesusingtemporarymountsofsalivaryglandsof

sis 

esentativequantitativetrait 

 
 

mmonsMJ,SnustadDP(2008).PrinciplesofGenetics.8

nsMJ(2011).PrinciplesofGenetics.6thEd.JohnWileyandS

kPW(1997).Genetics.3rdEd.McGraw-HillEducation

sMR,SpencerCA,PalladinoM(2012).ConceptsofG

minCummings 

lerSR,LewontinRC,CarrollSB.(2007).Introduct

H.FreemanandCo.,NewYork 

(2009).Genetics:AnalysisofGenesandGenomes.7th

 
Genetics-AMolecularApproach.3rdEd,BenjaminCu

sofChiromonas/ 

8thEd.Wiley-

ileyandSonsIn

ucation 

12).ConceptsofGen

iontoGenetic

.7thEd,Jonesan

Cumming 
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MICROBES IN SUS
DEVELOPM

SEM
TOTALHOURS:60                                                                                           C

Sr. 

No. 

 Course contents

1 SoilMicrobiology                                                                                          

SoilasMicrobialHabitat,Soilprofilean

microorganismsinsoil 

2 MineralizationofOrganic&Inorgan

Mineralizationofcellulose,hemicellu

silica,potassium 

3 MicrobialActivityinSoilandGreenH

Carbondioxide,methane,nitrousoxid

4 MicrobialControlofSoilBornePlantPath

Biocontrolmechanismsandways,Mic

pathogens,Insects,Weeds 

5 Biofertilization,Phytostimulation,B

Plantgrowthpromotingbateria,bioferti

symbiotic(Bradyrhizobium,Rhizobium,

NonSymbiotic(Azospirillum,Azotoba

Novelcombinationofmicrobesasbiof

6 SecondaryAgricultureBiotechnolo

Biotechfeed,Silage,Biomanure,bioga

GMcrops                                                                                                       

Advantages,socialandenvironmentalas
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SUSTAINABLE AGRICULTURE AND 
OPMENT (THEORY) 

MESTER–V/VI 
S:60                                                                                           CREDIT

Course contents  

y                                                                                           

ndproperties,Soilformation,Diversityanddistribu

anicMatterinSoil                           

celluloses,lignocelluloses,ligninandhumus,phosphate,

HouseGases                                  

de,nitricoxide–productionandcontrol 

ntPathogens                                    
icroorganismsusedasbiocontrolagentsagainstMicr

on,Bioinsecticides 

ofertilizers–

um,Frankia), 

acter,Mycorrhizae,MHBs,Phosphatesolubilizers,

crobesasbiofertilizers,PGPRs 

ogy                                                        
gas,biofuels–advantagesandprocessingparameters

ps                                                                                                        

talaspects,Btcrops,goldenrice,transgenicanimals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TS:4 

Teaching 

Hours 

utionof 

8 

ate,nitrate, 

8 

5 

crobialplant 
8 

s,algae), 

15 

rs  

 

16 
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MICROBESINSUS

SEME
S.No 

1 Studysoilprofile 

2 Studymicrofloraofdifferentt

3 Rhizobiumassoilinoc

4 Azotobacterassoilinoculants char

5 Designandfunctionin

6 Isolationofcellulosed

 
 

SUGGESTEDREADINGS

1. AgriosGN.(2006).Pla
2. SinghRS.(1998)

hi. 
3. GlickBR,Paster

edition,ASM Pres
4. AtlasRMandBar

s.4
th

edition.Benj

5. MaierRM,PepperIL

y.2ndedition, Aca

6. BartonLL&Nor

,USA 

7. CampbellRE.(1

ion,Oxford, Eng

8. CoyneMS.(2001).S

onLearning. 

9. AltmanA(1998)

10. MahendraK.Rai

s,Inc.NewYork. 

11. Reddy,S.M.et.al.

ScientificPublishers.

12. SaleemFandSha

cademicPublishi
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SUSTAINABLEAGRICULTUREANDDEVE
MENT (PRACTICAL) 

ESTER–V/VI 
Experiment 

fdifferenttypesofsoils 

culantscharacteristicsandfieldapplication 

assoilinoculants characteristicsandfieldapplication 

ngofabiogasplant 

degradingorganisms 

READINGS 

.(2006).PlantPathology.5thedition.Academicpress,San
).PlantDiseasesManagement.7thedition.Oxford&IBH,New

rnakJJ,andPattenCL(2010)MolecularBiotechn
ASM Press, 

dBarthaR.(2000).MicrobialEcology:Fundamentals&Ap

jamin/Cummings SciencePublishing,USA 

pperILandGerbaCP.(2009).EnvironmentalMicrobiol

AcademicPress 

NorthupDE(2011).MicrobialEcology.1stedition,W

(1983).MicrobialEcology.BlackwellScientificPub

gland. 

01).SoilMicrobiology:AnExploratoryApproach.De

).AgricultureBiotechnology,Istedition,Marceldecker

ndraK.Rai(2005).HandBookofMicrobialBiofertilizers,The

 

M.et.al.(2002).BioinoculantsforSustainableAgricultureandF

lishers. 

dShakooriAR(2012)DevelopmentofBioinsecticide,Lap

ingGmbHKG 

VELOP

s,SanDiego, 
rd&IBH,NewDel

nology4th

s&Application

obiolog

WileyBlackwell

ublicat

.DelmarThoms

ition,MarceldeckerInc. 

,TheHaworthPres

leAgricultureandForestry,

cide,LapLambertA
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BIOSAFETYAN
(TH

  

Sr. 

No. 

 Course contents

1 Biosafety:Introduction;biosafetyissuesinb

PrimaryContainmentforBiohazards;B

2 BiosafetyGuidelines:Biosafetyguidelines

ConcernsandChallenges;RoleofInstit

GEACetc.forGMOapplicationsinfoo

Analysis;RiskAssessment;Riskmanage

Agreements-CartagenaProtocol. 

3 AERB/RSD/RESguidelinesforusing

4 IntroductiontoIntellectualProperty:Pa

IndustrialDesignandRights,TraditionalKnowled

patentableandnonpatentables–patent

WorldIntellectualPropertyRightsOrganization

5 GrantofPatentandPatentingAuthorities:T

DivisionalandPatentofAddition;Ani

agreement;Patentinfringement-mean

owner. 

6 AgreementsandTreaties:GATT,TRI

WIPOTreaties;BudapestTreatyonint

UPOV&Breneconventions;PatentCo

amendments. 

 

BIOSAFETYANDINTEL

 

S.No 
1 Studyofcomponentsand

2 Filingapplicationsfor

3 Filingprimaryapplicationsfor

4 Studyofstepsofapatent

5 Acasestudy 
 

SuggestedReading 
1. BareAct,2007.In

.Pvt. Ltd.,NewDelhi.

2. KankanalaC(200

mation SolutionP

3. Mittal,D.P.(1999

4. SinghKK(2015).B

Impliocations,Spr

5. GoelD&PrasharS
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AND INTELLECTUALPROPERTY RIGH
THEORY) SEMESTER–V/VI 

Course contents  

uesinbiotechnology;BiologicalSafetyCabinets&their

ds;BiosafetyLevelsofSpecificMicroorganisms 

elinesandregulations(NationalandInternational);

fInstitutionalBiosafetyCommittees(IBSC),RCGM, 

oodandagriculture;EnvironmentalreleaseofGMOs;

agementandcommunication;OverviewofInternat

ngradioisotopesinlaboratoriesandprecautions. 

:Patents,Types,Trademarks,Copyright&RelatedR

ts,TraditionalKnowledge,GeographicalIndications-importance

tinglife–legalprotectionofbiotechnologicalinventions

htsOrganization(WIPO). 

orities:Typesofpatentapplications:Ordinary,PCT,Co

introductiontoPatentFilingProcedures;Patentlicens

aning,scope,litigation,casestudies,RightsandDutiesof

T,TRIPSAgreements;RoleofMadridAgreement;Hague

ternationalrecognitionofthedepositofmicroorgan

o-operationTreaty(PCT);IndianPatentAct1970&

LLECTUALPROPERTYRIGHTS(PRA
L) SEMESTER–V/VI 

Experiment 
StudyofcomponentsanddesignofaBSL-IIIlaboratory 

sforapprovalfrombiosafetycommittee 
licationsforpatents 

Studyofstepsofapatentingprocess 

07.IndianPatentAct1970Acts&Rules,UniversalLawPu

Delhi. 

007).GeneticPatentLaw&Strategy,1stEdition,Man

Pvt.Ltd.NewDelhi. 

9).IndianPatentsLaw,Taxmann,AlliedServices(p)

.BiotechnologyandIntelectualPropertyRights:Legala

ringerIndia. 

harS(2013).IPR,BiosafetyandBioethics.Pearson 

GHTS 

Teaching 

Hours 

ets&theirtypes; 8 

al); GMOs-

Os;Risk 

ational 

12 

4 

Rights, 

portanceofIPR– 

ntions– 

12 

Conventional, 

;Patentlicensingand 

ghtsandDutiesofpatent 

12 

t;HagueAgreement; 

nisms; 

70&recent 

12 

TOTAL 60 

ACTICA

awPublishingCo

on,ManupatraInfor

)Ltd. 

ts:LegalandSocial 
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6. SenthilKumarSa
nd biotechnologyManag
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rSadhasivamandMohammedJaabir,M.S.2008.IPR,Bios
yManagement.JasenPublications,Tiruchirappalli,

PR,Biosafetya
lli,India. 
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INSTRUMEN
(THEO

TOTALHOURS:60                                                                                           C

Sr. 

No. 

 

1 Microscopy:                                                                                                     

Bright field and dark field m

contrast Microscopy, Conf

andTransmission ElectronM

2 Chromatography:Principles andapplications ofpaper c

(including Descending and 

packing and fraction collect

exchangechromatographyandaff

3 Electrophoresis: 
Principle and applications ofnat

polyacrylamide gel electroph

Isoelectricfocusing,Zymog

4 Spectrophotometry:                                                                           

Principleanduseofstudyofabsorpt

Analysisofbiomoleculesusi

5 Centrifugation:                                                                                   

Preparative and a n a l y t i c a l

bucket rotors.RCF 

andsedimentationcoefficient,dif

gradientcentrifugationand ultrace
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UMENTATION AND BIOTECHNIQUES 
HEORY) SEMESTER–V/VI 

S:60                                                                                           CREDIT

Course contents  

:                                                                                                     

microscopy, FluorescenceMicroscopy, Phase  

ConfocalMicroscopy, ElectronMicroscopy(Scanning 

Microscopy) and Micrometry. 

ples andapplications ofpaper chromatography 

d 2-D), Thinlayerchromatography. Column 

collection.  Gel filtration chromatography,  ion- 

yandaffinitychromatography,GLC,HPLC. 

ons ofnative polyacrylamide gel  electrophoresis, SDS

ctrophoresis,  2Dgelelectrophoresis,  

ogrampreparationandAgarosegel electrophoresis 

y:                                                                            
fabsorptionspectraofbiomolecules. 

ingUVandvisiblerange.Colorimetryandturbidometr

ion:                                                                                    
a n a l y t i c a l centrifugation, fixed angle and s w i n g i n g

nt,differentialcentrifugation,density 

d ultracentrifugation. 

 

TS:4 

Teaching 

Hours 

:                                                                                                     

(Scanning 

10 

14 

horesis, SDS- 

 

14 

metry. 

10 

s w i n g i n g  
12 
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INSTRUMENTA

S.No 
1 Studyoffluorescentm

2 Raydiagramsofphase

3 Separationofmixturesby

4 Demonstrationofcolumnpac

5 Separationofproteinm

6 Separationofproteinm

7 Determinationofλma

8 Separationofcompon

9 Understandingdensitygradientcentri
 

 

SUGGESTEDREADINGS
 

1. WilsonKandWa
andMolecular Biolog

2. Nelson DL andCox 
5thEd., W.H. Fre

3. Willey MJ, Sherwo
Klein’s Microbio

4. Karp G.(2010) Cella

edition. JohnWiley&So

5. DeRobertisEDPandDe

8th edition.LipincottWi
6. CooperG.M.andHa

ion.ASMPress&S
7. Nigam  A  and  A

Immunology  and
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ATIONANDBIOTECHNIQUES (PRACTICAL
SEMESTER–V/VI 

Experiment 
micrographstovisualizebacterialcells. 

econtrastmicroscopyandElectronmicroscopy. 
uresbypaper/thinlayerchromatography. 

umnpackinginanyformofcolumnchromatography

mixturesbyanyformofchromatography 
mixturesbyPolyacrylamideGelElectrophoresis(PAGE).

axforanunknownsampleandcalculationofextinctio

nentsofagivenmixtureusingalaboratoryscalecentri

itygradientcentrifugationwiththehelpofpictures. 

READINGS 

ndWalkerJ.(2010).Principles andTechniques ofBioch
Biology.7thEd.,CambridgeUniversityPress. 
dCox MM. (2008). LehningerPrinciples of Bioche

eemanandCompany. 
erwoodLM &WoolvertonC J. (2013). Prescott,  Harley and 
ology.9thEd.,McGrawHill. 

0) CellandMolecular Biology: Concepts andExperim

iley&Sons.Inc. 

obertisEDPandDeRobertisEMF. (2006). CellandMolecular B

ncottWilliamsandWilkins,Philadelphia. 
dHausmanR.E.(2009).TheCell:AMolecularApp
Sunderland,WashingtonD.C.,SinauerAssociates,

m  A  and  AyyagariA.2007.  Lab  Manual  in  Biochemistr
dBiotechnology.TataMcGrawHill. 

L) 

y. 

(PAGE). 

oncoefficient. 

centrifuge. 

fBiochemistry 

emistry, 

. (2013). Prescott,  Harley and 

ments. 6th 

lecular Biology. 

proach.5thEdit
ciates,MA. 

stry,  


