
Bio203Finaltermnotes

RegardsByAdmins:
VUFriends

Q.1Explainnomenclature?

 AsuitablesystemwasproposedbySmithandNathans(1973)

 Thespeciesnameofhostorganismsisidentifiedbythefirstletterofgenus
andfirsttwolettersofspecificepithet

 E.coli=Eco
 H.influenzae=Hin

 StrainidentificationiswrittenasEcoK

 Incase,hoststrainhasseveralrestrictionandmodificationsystems,theseare

identifiedbyromannumerals,forexample,incaseofH.influenzae

 HindI,HindII,HindIIIetc

 AllrestrictionenzymeshavegeneralnameendonucleaseRandmodification-
methylaseMfollowedbythesystemname,forexample,incaseofH.
influenzae

 R.HindIIIorM.HindIII

TABLE:

Enzyme Enzymesourse Recognitionsequence

SmaI Serratiamarcescens,1stenzyme CCCGGG
HaeIII Haemophilusaegyptius,3rdenzyme GGCC
HindIIH. influenzae,straind,2ndenzyme GTPyPuAC
HindIIIH. influenzae,straind,3rdenzyme AAGCTT
HamHI Bacillusamyloliquefaciens,strainH,1stenzyme GGATCCu

Targetsites:

TypeIIendonucleasesrecognizeandcleaveDNAwithinparticularsequencesof
fourtoeightnucleotideswhichhaveatwofoldaxisofrotationalsymmetryi.e.
referredaspalindromes

5’-GAATTC-3’



5’-CTTAAG-3’

Q.2Describenumberandsizeofrestrictionfragments?

 Thenumberandsizeoffragmentsgeneratedbyrestrictionenzymedepend
onthefrequencyofoccurrenceofthetargetsiteintheDNAtobecut

 Fourbaserecognitionsiteoccursevery44(256)bp
 Sixbaserecognitionsiteoccursevery46(4096)bp
 Eightbaserecognitionsiteoccurs48(65,536)be

TABLE:

Enzyme Target Arabidopsis E.coli Human

ApaI GGGCCC 25000 15000 2000
BamHI GGATCC 6000 5000 5000
SpeI ACTAGT 8000 60000 10000etArab.
:
Summaryofrestrictionendonucleases:

TypeIIrestrictionenzymesareheavilyresponsibleforthecurrentexplosioninthe
fieldofgenemanipulationinthattheyareessentialinformingrecombinantDNA
moleculesoli

Q.3DescribeDNAmodifyingenzymes?

i. Nucleases
ii. DNAPolymerase
iii. Reversetranscriptases
iv. DNAligases

(i)Nucleases:

 NucleasesorDNasesaretheenzymesthatdegradeDNA
 Twobroadclassesofnucleases
i).Exonucleases
ii).Endonucleases

(ii)DNAPolymerase:

Anenzymethatcatalyzestemplate-dependentsynthesisofDNA

(iii)Reversetranscriptases:

AnRNA-directedDNApolymeraseinretroviruses;capableofmakingDNA
complementarytoanRNA

(iv)DNAligase:



Anenzymethatcreatesaphosphodiesterbondbetweenthe3’endofone
DNAsegmentandthe5’ofAnother

Q.4WritemethodsofjoiningDNAfragments?

MainlythreemethodsareusedforjoiningDNAinvitro
(i)JoiningcovalentlyannealedcohesiveendsbyDNAligase
(ii)Joiningblunt-endedfragmentsbyDNAligasefromphageT4infectedE.coli
(iiiThethirdutilizestheenzymeterminaldeoxynucleotidyltransferasetosynthesize
homopolymeric3’singlestrandedtailsattheendsoffragments

Q.5WhatareDNAligase?

E.coliandphageT4encodeenzyme,DNAligase,whichsealssinglestrandednicks
betweenadjacentnucleotidesinaduplexDNAchain

 DNAligasetocreatecovalentrecombinantDNA:

DNAligasecanrepairthenicksproducedaftertheassociationofcohesiveends
ofDNAstrands.

 AlkalinePhosphatase:

 Anenzymeresponsibleforremovingphosphategroupsfrommanytypesof
moleculesincludingDNA

 TreatmentoflinearizedplasmidvectorDNAwithalkalinephosphataseto
remove5’-terminalphosphategroupswillpreventrecircularizationand
plasmiddimerformation


 Bluntendligationvialinkermolecules:

 JoiningDNAfragmentswithcohesiveendsbyDNAligaseisarelatively
efficientprocess

 T4DNAligasehasbeenusedtojointblunt-endedDNAmolecules

 Adaptors:

 Chemicallysynthesizedadaptormoleculeswhichhaveapreformedcohesive
endcanbeusedtoinsertbluntendedforeignDNAintovector

 Themaindifferencebetweenlinkerandadaptoristhatformerhavingblunt
endswhilelaterhaveonecohesiveend

Q.6ExplainSouthernblotting?

 TheSouthernblotisusedtodetectthepresenceofaparticularpieceofDNA



inasamplebyamolecularprobe.
 SouthernBlottingisnamedafteritsinventor,theBritishBiologistEdwin
Southern(1975).

 IdentifyDNAsequence(gene)ofinterest.
 IdentifiedDNAmaybeasmallpieceofDNAoramutation.
Otherblottingmethod:

 Otherblottingmethodswithsimilarprinciples,butusingproteinorRNA,have
beennamedinreferencetoEdwinSouthern'sname.

Q.7WriteanoteonprocedureofSouthernblotting?

(i)DNAisextractedfromcells,leukocytes.
(ii)DNAiscleavedintomanyfragmentsbyrestrictionenzyme(e.g,BamH1,EcoR1
etc)
(iii)Theresultingfragmentsareseparatedonthebasisofsizebyelectrophoresis.
(iv)TheDNAfragmentsaredenaturedandtransferredtonitrocellulosemembrane
for
analysis.
(v)Thelabeledprobeisaddedtotheblockedmembraneinbufferandincubatedfor
severalhourstoallowtheprobemoleculestofindtheirtargets.
(vi)BlotisincubatedwithwashbufferscontainingNaClanddetergenttowashaway
excessprobe.
(vii)Radioactiveprobesenableautoradiographicdetection.
Conclusion:
SouthernblotisusedtodetectthepresenceofaparticularpieceofDNAina
samplebyamolecularprobe.

Q.8ExplainSouthernblottingprobes?
 Labeledmaterialtodetectatarget.
 ForDNA:20-30nucleotides,complementarytoaregioninthegeneor
DNA.

 Radioactiveprobe-P32:
 Sensitive
 Relativelycheap
 Hazardous
 Radioactivewastedisposalregulationsshould
befollowed

 Nonradioactiveprobebiotin:
 Sensitive
 Relativelyexpensive
 Hybridizationofprobes:
 Thebindingbetweensinglestrandedlabeledprobetoacomplementary
nucleotidesequenceonthetargetDNA.

PROBES
LabeledmaterialtodetectcomplementaryregioninthegeneorDNA.



Q.9Writetransfermethodinsouthernblotting?

TransfermethodofDNAtomembrane:
 Upwardcapillarytransfer
 Downwardcapillarytransfer
 Simultaneoustransfertotwomembranes
 Electrophoretictransfer
 Vacuumtransfer

Q.10Identifymutationbysouthernblotting?

Mutationidentification:
 Thepresenceofamutationaffectingarestrictionsitecausesthepatternof
bandstodifferfromthoseseeninanormalgene.

 Achangeinonenucleotidemayalterthenucleotidesequencesothatthe
restrictionendonucleasefailstorecognizeandcleaveatthatsite.

 DigestionofgenomicDNAtoDNAfragments.
 Size-separationofthefragments.
 InsitudenaturationoftheDNAfragments.
 TransferofdenaturedDNAfragmentsintoasolidsupport(nylonor
nitrocellulose).

 HybridizationoftheimmobilizedDNAtoalabeledprobe(DNA,RNA).
 Detectionofthebandscomplementarytotheprobe(e.g.by
autoradiography).

 Estimationofthesize&numberofthebandsgeneratedafterdigestionofthe
genomicDNAwillbedifferent.

 MutationscanbeidentifiedbySouthernblotting.

Q.11WriteNorthernblottinganditsprocedure?

 NorthernblotisamethodusedfordetectionofaspecificRNAsequencein
RNAsamples.

Procedureofnorthernblotting:

 IsolationofintactmRNA.
 SeparationofRNAaccordingtosize(throughadenaturingagarosegel.
 TransferoftheRNAtoasolidsupport.
 FixationoftheRNA.
 HybridizationoftheimmobilizedRNAtoprobescomplementarytothe
sequencesofinterest.

 Removalofprobemoleculesthatarenonspecificallyboundtothesolidmatrix.
 Detection,captureandanalysisofanimageofthespecificallyboundprobe
molecules.



Q.12Writeapplicationofnorthernblotting?

 Studyofgeneexpressionineukaryoticcells.
 Tomeasuretheamount&sizeofRNAstranscribedfromeukaryoticgenes.
 ToestimatetheabundanceofRNAs.
 ToequalizetheamountsofRNAloadedintolanesofgels.
 Useofhousekeepinggene(endogenousconstitutively-expressedgene).
 NormalizingsamplesaccordingtotheircontentofmRNAsofthe
housekeepinggene.

 NorthernblotisusedinmanywayswhilestudyingRNAs.

Q.13ExplainWestrenblotting?

 Atechniqueusedtodetectthepresenceofaspecificproteininacomplex
proteinmixture.

 Todeterminethemolecularweightofaprotein.
 Tomeasurerelativeamounts(quantitation)oftheproteinpresentincomplex
mixturesofproteinsthatarenotradiolabeled.

 Westernblotshavebecomeoneofthemostcommonanalyticaltoolsforthe
detectionofviralproteins.

 Characterizationofmonoclonalandpolyclonalantibodypreparationsandin
determiningthespecificityoftheimmuneresponsetoviralantigens.

Q.14Writewesternblottingprocedure?

1Samplepreparation
2GelElectrophoresis
3Blotting(ortransfer)
4-Blocking
5Antibodyprobing
6Detection

1.Thechoiceofextractionmethoddependsprimarilyonthesampleandwhether
the

analysisistargetingalltheproteinsinacelloronlyacomponentfromaparticular
subcellularfraction.
2.Samplesareloadedintoseparatewells.Aproteinmarkerisalsoloaded.The
separatedproteinmixturesaretransferredtoasolidsupportforfurtheranalysis.
3.Transfercanbedoneinwetorsemi-dryconditions.Semi-drytransferisgenerally
faster.Wettransferisrecommendedforlargeproteins,>100kD.
4.BlockingisaveryimportantstepintheimmunodetectionphaseofWestern
blotting
becauseitpreventsnon-specificbindingofantibodytotheblottingmembrane.
Proteinofinterestisdetectedandlocalizedusingaspecificantibody.Western
blotting
protocolsutilizeanon-labeledprimaryantibodydirectedagainstthetargetprotein.
Aspecies-specific,labeledsecondaryantibodydirectedagainsttheconstantregion



oftheprimaryantibodyisthenused.Themostcommonantibodylabelusedin
WesternblotsisHRP.
ThesignalisdetectedwhenHRPisexposedtoasubstratesolutioninthefinalstep
oftheimmunodetectionprocedure

Q.15Writeapplicationsofwesternblotting?

 AnalysisOfIgGFractionspurifiedfromhumanplasma.
 DiagnosisofHIVbyELISA,involvesthewesternblottingtechnique.
 WesternblottingtechniqueisalsousedtoDetectSomeFormsOfLyme
Disease.

 WesternblottingtechniqueisusedinDefinitiveTestForBSE,whichis
commonlyknowasMadcowdisease.

 ConfirmatoryTestForHepatitis-Binvolveswesternblottingtechnique.
 WesternblottingtestisusedintheAnalysisOfBiomarkerssuchashormones,
growthfactors&cytokines.

 ThistechniqueisalsoemployedinTheGeneExpressionStudies

Q.16Writelimitationandconclusionofwesternblotting?

Limitationsinwesternblotting:
Verydelicateandtimeconsumingprocess.Aminuteimbalanceatanylevel
oftheprocedurecanskewtheresultsoftheentireprocess.
Incorrectlabelingoftheproteincanhappenduetothereactionofsecondary
antibody.
Causeerroneousinbandsornobandsduetoinsufficienttransfer.
Welltrainedtechniciansarerequiredforthistechnique.
Primaryantibodyavailabilityiscrucial.
Itisjustasemi-quantitativeatbest.Onlyanapprox.estimation&notaprecise
measurementofmolecularweightoftheproteinispossible
Conclusion:
Westernblottingtechniqueissimplyawaytoidentifyunknownproteinsona
polyacrylamidegel.Itissometimescalledasproteinblottingorimmunoblotting.Itis
awidelyusedanalyticaltechniqueinthefieldsofmolecularbiology,
immunogenetics,andotherbiochemistrydisciplines.Westernblottingtechniqueis
alsousedinthefieldof
medicaldiagnostics.i.e.,intheanalysisofvariouskindsofdiseases.Apartfromthe
limitationsofwesternblotting,itismorehelpfulnowadays.Hence,Thediscoveryof
Westernblottingtechniquehasbecomebooninthefieldofscience&technology

Q.17Writedifferencebetweendifferentblottingtechnique?

Typeofmoleculedetected:
TTTTty
NorthernBlotting SouthernBlotting WesternBlotting



Northernblottingdetectsa

specificRNAsequence

fromanRNAsample.

Southernblottingdetectsa

specificDNAsequence

fromaDNAsample.

Westernblottingdetectsa

specificproteinfroma

proteinsample.

T
T

Typeofgel:

NorthernBlotting SouthernBlotting WesternBlotting

Thisuses

Agarose/formaldehyde

gel.

ThisusesanAgarosegel. ThisusesPolyacrylamide

gel.

Blottingmethod:

NorthernBlotting SouthernBlotting WesternBlotting

Thisisacapillarytransfer. Thisisacapillarytransfer. Thisisanelectrictransfer.

Probesused:

NorthernBlotting SouthernBlotting WesternBlotting

cDNAorRNAprobes

labeledradioactivelyor

nonradioactively

DNAprobesarelabeled

radioactivelyor

nonradioactively.

Primaryantibodiesare

usedasprobes.

Detectionmethod:

NorthernBlotting SouthernBlotting WesternBlotting

Thisisdoneusingan

autoradiograph,or

detectionoflightorcolor

change.

Thisisdoneusingan

autoradiograph,

detectionoflightorcolor

change.

Thisisdoneusingthe

detectionoflightor

colorchange.



Q.18WhatisSinglenucleotidePolymorphism(SNP)andwriteitssome
factalso?

ASNPisdefinedasasinglebasechangeinaDNAsequencethatoccursina
significantproportion(morethan1percent)ofalargepopulation.
SomeFactsofSNP:

Inhumanbeings,99.9percentbasesaresame.
Remaining0.1percentmakesapersonunique.
Differentattributes/characteristics/traits
howapersonlooks,
diseasesheorshedevelops.
Thesevariationscanbe:
Harmless(changeinphenotype)
Harmful(diabetes,cancer,heartdisease,Huntington'sdisease,andhemophilia)
Latent(variationsfoundincodingandregulatoryregions,are
notharmfulontheirown,andthechangeineachgeneonly
becomesapparentundercertainconditions
e.g:
susceptibilitytolungcancer.

Q.19WhereSNParefoundandwriteitsoccuranceandabundancealso?

 SNPsarefound:
Codingand(mostly)noncodingregions.

 Occurwithaveryhighfrequency:
About1in1000basesto1in100to300bases.

 Abundance:
TheabundanceofSNPsandtheeasewithWhichtheycanbemeasuredmake
thesegeneticvariationssignificant.

 SNPsclosetoparticulargeneactsasamarkerforthatgene.

 SNPsincodingregionsmayaltertheproteinstructuremadebythatcoding
region.

Q.20WriteSinglenucleotidepolymorphism-2andSNPprofiles?
SNPmaps:

 Sequencegenomesofalargenumberofpeople
 ComparethebasesequencestodiscoverSNPs.
 Generateasinglemapofthehumangenomecontainingallpossible
SNPs=>SNPmaps.

SNPprofiles:



 GenomeofeachindividualcontainsdistinctSNPpattern.
 PeoplecanbegroupedbasedontheSNPprofile.
 SNPsProfilesimportantforidentifyingresponsetoDrugTherapy.
 CorrelationsmightemergebetweencertainSNPprofilesandspecific
responsestotreatment.

Q.21HowtodetectSNPs?

TherearefollowingtechniquetodetectSNP:
Hybridizationtechnique:s
Microarrays
RealtimePCR

EnzymebasedTechniques
Nucleotideextension
Cleavage
Ligation
Reactionproductdetectionanddisplay

DirectSequencingnPoly
Microarray
Cleavage/Ligation
Electrophoreticmobilityassays

rQ.22Writedirectsequencing?

 Sangerdideoxysequencingcandetectanytypeofunknownpolymorphism
anditsposition,whenthemajorityofDNAcontainsthatpolymorphism.

 MissespolymorphismsandmutationswhentheDNAisheterozygous
 limitedutilityforanalysisofsolidtumorsorpooledsamplesofDNAduetolow
sensitivity

 Onceasampleisknowntocontainapolymorphisminaspecificregion,direct
sequencingisparticularlyusefulforidentifyingapolymorphismandits
specific
position.

 Eveniftheidentityofthepolymorphismcannotbediscernedinthefirstpass,
multiplesequencingattemptshaveprovenquitesuccessfulinelucidating
sequenceandpositioninformation.

Q.23DescribeSNPscreening?
SNPScreening
Twodifferentscreeningstrategies
-ManySNPsinafewindividuals
-AfewSNPsinmanyindividuals

 Differentstrategieswillrequiredifferenttools
 Importantindeterminingmarkersforcomplexgeneticstates

SNPgenotypingmethodsfordetectinggenescontributingtosusceptibilityor



resistancetomultifactorialdiseases,adversedrugreactions:
=>case-controlassociationanalysis
Case

GCCGTTGAC….
….GCCATTGAC….

Control
...GCCATTGAC….
….GCCATTGAC…

Q.24WhataresignificanceofSNPs?

TherearefollowingsignificanceofSNPs:
 Indiseasediagnosis.
 Infindingpredispositiontodiseases.
 Indrugdiscoveranddevelopment.
 Indrugresponses
 Investigationofmigrationpatterns
 Alltheseaspectwillhelptolookformedicationanddiagnosisatindividual
level.



Q.25WhatisSNP-Haplotype?

Asetofcloselylinkedgeneticmarkerspresentononechromosomewhichtendto
beinheritedtogether(noteasilyseparablebyrecombination).

Haplotypes:
AG- 2/6(Blackeye)
GTA 3/6(Browneye)
AGA1/6(Blueeye)

Q.26WriteHaplotypecorrelation?

 The“Haplotypecentric”approachcombinestheinformationofadjacent
SNPsintocompositemultilocushaplotypes

 HaplotypesarenotonlymoreinformativebutalsocapturetheregionalLD
information,whichisassumedtoberobustandpowerful

 Associationofhaplotypefrequencieswiththepresenceofdesired
phenotypicfrequenciesinthepopulationwillhelpinutilizingthemaximum
potentialofSNPasamarker.



Q.27WritesomeimportantSNPdatabase?

1.dbSNP(http://www.ncbi.nlm.nih.gov/SNP/)
LocusLink
(http://www.ncbi.nlm.nih.gov/LocusLink/list.cgi)



2.TSC(http://snp.cshl.org/)
3.SNPper(http://snpper.chip.org/bio/)
4.JSNP(http://snp.ims.u-tokyo.ac.jp/search.html)
5.GeneSNPs(http://www.genome.utah.edu/genesnps/)
6.HGVbase(http://hgvbase.cgb.ki.se/)
7.PolyPhen(http://dove.embl-heidelberg.de/PolyPhen/)
OMIM(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM)
8.HumanSNPdatabase

Q.28ExplainDNAFingerprintingnt?
P
Synonyms...

•DNAprofiling.
•DNAtesting.
•DNAtyping.
•Geneticfingerprinting

Introduction:
TheprocessofDNAfingerprintingwasdevelopedbyProfessorAlecJeffreysat
LeicesterUniversityin1984asaformofgeneticanalysis

 .ItwasfirstusedinthelawcourtsofEnglandin1987toconvictamanina
rape case.

 Ithasnowbeenusedsuccessfullyinmanycrimeandpaternitycasesin
worldwide.Although99.9%ofhumanDNAsequencesarethesameinevery
person,enoughoftheDNAisdifferenttodistinguishoneindividualfrom
another,unlesstheyaremonozygotictwins.

 DNAprofilingusesrepetitivesequencesthatarehighlyvariable,called
variablenumbertandemrepeats(VNTRs),particularlyshorttandemrepeats
(STRs).
VNTRlociareverysimilarbetweencloselyrelatedhumans.

 Theanalysisofvariablenumberoftandemrepeats(VNTRs),todetectthe
degreeofrelatednesstoanothersequenceofoligonucleotides,making
themidealforDNAfingerprinting.



Q.29DefineVariablenumbertandemanditsprincipalfamilies?

AVariableNumberTandemRepeat(orVNTR)isalocationinagenomewherea
shortnucleotidesequenceisorganizedasatandemrepeat.Thesecanbefoundon
manychromosomes,andoftenshowvariationsinlengthbetweenindividuals.Each
variantactsasaninheritedallele,allowingthemtobeusedforpersonalorparental
identification.
Itsprincipalfamilies:

VariTherearetwoprincipalfamiliesofVNTRs:
1.Microsatellites.
2.Minisatellites.

Microsatellites:



Microsatellites,alsoknownasSimpleSequenceRepeats(SSRs)orshorttandem
repeats(STRs),arerepeatingsequencesof2-6basepairsofDNA.
Minisatellites:

Aminisatellites(alsoreferredasVNTR)isasectionofDNAthatconsistsofashort
seriesofbases10–60basepairs.Theiranalysisisusefulingeneticsandbiology
research,forensics,andDNAfingerprinting.

Q.30DescribeDNAprofiiingprocess?

Theprocessbeginswithasampleofanindividual'sDNA(typicallycalleda
"referencesample"
.•Themostdesirablemethodofcollectingareferencesampleistheuseofabuccal
swab,asthisreducesthepossibilityofcontamination.
•Whenthisisnotavailablemayneedtobeusedtocollectasampleofblood,saliva,
semen,orotherappropriatefluidortissuefrompersonalitems(e.g.toothbrush,
razor,etc.)orfromstoredsamples(eg:bankedspermorbiopsytissue).

Q.31WriteProcedureofDNAprofiling?

Therearefollowingprocedure:
1)IsolationofDNA:

 DNAmustberecoveredfromthecellsortissuesofthebody.
 Onlyasmallamountoftissue,likeblood,hair,orskin,isneeded.
 Forexample,theamountofDNAfoundattherootofonehairisusually
sufficient.

2)Cutting,sizing,andsorting:
 SpecialenzymescalledrestrictionenzymesareusedtocuttheDNAat
specificsites.

 Forexample,anenzymecalledEcoR1,foundinbacteria,willcutDNAonly
whenthesequence5’..GAATTC..3’occurs.

 TheDNApiecesaresortedaccordingtosizebyasievingtechniquecalled
electrophoresis.

 TheDNApiecesarepassedthroughagelagarose.ThistechniqueistheDNA
equivalentofscreeningsandthroughprogressivelyfinermeshscreensto
determineparticlesizes.

3)TransferofDNAtonylon:
ThedistributionofDNApiecesistransferredtoanylonsheetbyplacingthesheeton
thegelandsoakingthemovernight.
4)Probing:

 Addingradioactiveorcoloredprobestothenylonsheetproducesapattern
calledtheDNAfingerprint.

 Eachprobetypicallysticksinonlyoneortwospecificplacesonthenylon
sheet.



5)DNAfingerprint:
ThefinalDNAfingerprintisbuiltbyusingseveralprobes(5-10ormore)
simultaneously.Itresemblesthebarcodesusedbygrocerystorescanners.

Q.32WritenameoftypeofDNAfingerprintingmethods?

TypesofDNAfingerprintingmethodsare…
(i) Electrophoresis.
(ii)Polymerasechainreaction(PCR).
(iii)Restrictionfragmentlengthpolymorphism(RFLP).
(iv)RandomAmplifiedPolymorphicDNA(RAPD).
(v)Amplifiedfragmentlengthpolymorphism(AFLP).

Q.33ExplaintypeofDNAfingerprintingmethods?

(i) Electrophoresis:
Electrophoresisisaseparationstechniquethatisbasedonthemobilityofionsinan
electricfield.Positivelychargedionsmigratetowardsanegativeelectrodeand
negatively-chargedionsmigratetowardapositiveelectrode.Ionshavedifferent
migrationratesdependingontheirtotalcharge,size,andshape,andcantherefore
be
separated.
(ii) Polymerasechainreaction(PCR):

Polymerasechainreaction(PCR)wasdeveloped
 ThepolymerasebyKarryMullisoftheCetusCorporationin1983.
 Inthisprocess,theDNAsampleisdenaturedintotheseparateindividual
strands.

 SpecificDNAprimersareusedtohybridizetotwocorrespondingnearbysites
onoppositeDNAstrandsinsuchafashionthatthenormalenzymatic
extensionoftheactiveterminalofeachprimer(thatis,the3’end)leads
towardtheotherprimer.

 Inthisfashion,twonewcopiesofthesequenceofinterestare
generated.Repeateddenaturation,hybridization,andextensioninthisfashion
produceanexponentiallygrowingnumberofcopiesoftheDNAofinterest.

 ThePCRanalysisamplifiedisolatedregionsonthestrandsoftheDNAunder
examination.

Q.34
(iii)Restrictionfragmentlengthpolymorphism(RFLP):

 RFLPlanalyzesrtheilengthofthestrandsoftheDNAmoleculeswith
repeatingbasepairpatterns.

 ThebasictechniquefordetectingRFLPsinvolvesfragmentingasampleof
DNAbyarestrictionenzyme,whichcanrecognizeandcutDNAwherever
aspecificshortsequenceoccurs,inaprocessknownasarestriction



digest.
 TheresultingDNAfragmentsarethenseparatedbylengththrougha
processknownasagarosegelelectrophoresis,andtransferredtoa
membraneviatheSouthernblotprocedure.

 HybridizationofthemembranetoalabeledDNAprobethendetermines
thelengthofthefragmentswhicharecomplementarytotheprobe.

 AnRFLPoccurswhenthelengthofadetectedfragmentvariesbetween
individuals.Eachfragmentlengthisconsideredanallele,andcanbeused
ingeneticanalysis.

Q.35
(iv) RandomAmplifiedPolymorphicDNA(RAPD):

RandomAmplifiedPolymorphicDNA…ofPCRreaction,butthesegmentsofDNA
 Itisatypethatareamplifiedatrandom.
 RAPDcreatesseveralarbitrary,shortprimers(8–12nucleotides),then
proceedswiththePCRusingalargetemplateofgenomicDNA,hopingthat
fragmentswillamplify.

 Byresolvingtheresultingpatterns,asemi-uniqueprofilecanbegleanedfrom
aRAPDreaction.

 RAPDdoesnotrequireanyspecificknowledgeoftheDNAsequenceofthe
targetorganism:theidentical10-merprimerswillorwillnotamplifya
segmentofDNA,dependingonpositionsthatarecomplementarytothe
primers'sequence.

Q.36
WriteAdvantagesanddisadvantageofRAPD?
AdvantagesofRAPD:
ItrequiresnoDNAprobesandsequenceinformationforthedesignofspecific
primers.
•Itinvolvesnoblottingorhybridizationsteps,hence,itisquick,simpleandefficient.
•ItrequiresonlysmallamountsofDNA(about10ngperreaction)andtheprocedure
canbeautomated.
•Highnumberoffragments.
•Arbitraryprimersareeasilypurchased.
•Unitcostsperassayarelowcomparedtoothermarkertechnologies.

DisadvantagesofRAPD:
 NearlyallRAPDmarkersaredominant,i.e.itisnotpossibletodistinguish
whetheraDNAsegmentisamplifiedfromalocusthatisheterozygous(1
copy)orhomozygous(2copies).

 Co-dominantRAPDmarkers,observedasdifferentsizedDNAsegments
amplifiedfromthesamelocus,aredetectedonlyrarely.

 PCRisanenzymaticreaction,therefore,thequalityandconcentrationof
templateDNA,concentrationsofPCRcompo-nents,andthePCRcycling



conditionsmaygreatlyinfluencetheoutcome.Thus,theRAPDtechniqueis
notoriouslylabo-ratory-dependentandneedscarefullydevelopedlaboratory
protocolstoberepro-ducible.

 Mismatchesbetweentheprimerandthetemplatemayresultinthetotal
absenceofPCRproductaswellasinamerelydecreasedamountofthe
product.Thus,theRAPDresultscanbedifficulttointerpret.

 Lackofapriorknowledgeontheidentityoftheamplificationproducts.
 Problemswithreproducibility(sensitivetochangesinthequalityofDNA,PCR
componentsandPCRconditions).

 Problemsofco-migration.GelelectrophoresiscanseparateDNA
quantitatively,cannotseparateequal-sizedfragmentsqualitatively(i.e.
accordingtobasesequence).

Q.37

(v) Amplifiedfragmentlengthpolymorphism(AFLP):

 ThistechniquewasalsofasterthananalysisandusedPCRtoamplifyDNA
samples.Itreliedonvariablenumbertandemrepeat(VNTR)polymorphisms
todistinguishvariousalleles,whichwereseparatedonapolyacrylamidegel.

 ByusingthePCRanalysistoamplifytheminisatellitelociofthehumancell,
thismethodprovedquickerinrecoverythantheRFLP.

 However,duetotheuseofgelinitsanalysisphase,thereareissuesof
bunchingoftheVTRN's,causingmisidentificationsintheprocess.

Q.38WriteApplicationsofFingerprinting?

1)DiagnosisandDevelopingcuresforinheriteddisorders:

 DNAfingerprintingisusedtodiagnoseinheriteddisordersinbothprenatal
andnewbornbabiesinhospitalsaroundtheworld.

 Thesedisordersmayincludecysticfibrosis,hemophilia,Huntington'sdisease,
familialAlzheimer's,sicklecellanemia,thalassemia,andmanyothers.

 Earlydetectionofsuchdisordersenablesthemedicalstafftoprepare
themselvesandtheparentsforpropertreatmentofthechild.

 Insomeprograms,geneticcounselorsuseDNAfingerprintinformationto
helpprospectiveparentsInotherprograms,prospectiveparentsuseDNA
fingerprintinformationintheirdecisionsconcerningaffectedpregnancies

2)BiologicalEvidencetoIdentifyCriminals:

 Wherefingerprintsarenotavailablebutbiologicalspecimensareavailable
likebloodorsemenstains,hair,oritemsofclothingatthesceneofthecrime
thentheseitemsmayprovetobevaluablesourcesofDNAofthecriminal.

 Sincetheyear1987,innumerablecaseshavebeensolvedwiththehelpof
DNAfingerprintevidence.



3)Paternitydisputes:

AnotherimportantuseofDNAfingerprintsinthecourtsystemistoestablish
paternityincustodyandchildsupportlitigation.Intheseapplications,DNA
fingerprintsbringanunprecedented,nearlyperfectaccuracytothedetermination.

4)PersonalIdentification:

DNAmaybethebestwaytoidentifyapersonasallbodytissuesandorganscontain
thesameDNAtype.Thespecimenrequiredalsoisverysmall.InfacttheUSarmy
hasbeendoingDNAfingerprintingofallitssoldiersandhasahugedatabank.
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