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Question:highlightthestepsofDNAreplication

StepsofDNAreplicationare:

Theprocessofreplicationcanbedividedintothreestages:

1.Initiation

2.Elongation

3.Termination.

1.Initiation:

 InitiationofDNAreplicationinvolvesunwinding(separation)oftwo

complementaryDNAstrandsandformationofreplicatingfork.

 Unwindingoccursatasingle,specificsiteataparticularDNAsequenceon

circularDNAofprokaryotes.Thesiteiscalledtheoriginofreplication,where

activesynthesisoccurs.Thisregioniscalledreplicatingfork.

 ReplicationofdoublestrandedDNAisbidirectional.

 Ineukaryotesreplicationbeginsatmultiplesitescomposedalmostexclusivelyof

A-TbasepairsalongtheDNAhelixandisreferredtoasaconsensussequence.

Stepsinvolvedininitiation

1.FirstDNAaproteinrecognizesandbindstothe“ori”oftheDNAandsuccessively

denaturestheDNA.

2.DNABprotein(helicase)thenbindstothisregionandunwindstheparentalDNA,and



forma“V”whereactivesynthesisoccurs.Thisregioniscalledthereplicatingfork.

3.Thestressproducedduetounwindingbyhelicaseisreleasedbytopoisomerasesby

cuttingeitheroneorbothDNAstrands.

4.TheSinglestrandedbinding(SSB)proteinstabilizestheseparatedstrandsand

preventstheirreassociation.5.ToinitiatetheDNAsynthesisbyDNApolymeraseIII,it

requiresRNAprimer.TheRNAprimersareshortpiecesofRNA(some5–50nucleotides

inlength)formedbytheenzymeprimase(RNApolymerase)usingDNAasatemplate.

2.Elongation

•OnceRNAprimerhasbeensynthesizedateachofthereplicatingforks,aDNA

polymeraseIIIinitiatesthesynthesisofnewDNAstrandbyaddingdeoxyribonucleotide

tothe3'endoftheRNAprimer.Thus,DNApolymeraseIIIcansynthesizeanewchain

onlyinthe5'to3'direction.BoththeDNAstrandsaresynthesizedsimultaneouslybutin

oppositedirectiononeisindirectiontowardsthereplicationfork,theotherina

directionawayfromthereplicationfork.

•TheDNAchainwhichrunsinthe3'→5'directioniscopiedbypolymeraseIIIasa

continuousstrand,requiringoneprimer.Thisnewstrandisknownastheleadingstrand.

•TheDNAchainwhichrunsinthe5’→3'directioniscopiedbypolymeraseIIIasa

discontinuousmannerbecausesynthesiscanonlyproceedinthe5'to3'direction.This

newstrandisknownasthelaggingstrand.ThisrequiresnumerousRNAprimers.Asthe

replicationforkmoves,RNAprimersaresynthesizedatspecifiedintervals.TheseRNA

primersareextendedbyDNApolymeraseIIIintoshortpiecesofDNAcalledOkakazi

fragments.

•Thecompletionoflaggingstrandsynthesis,theRNAprimersareremovedfrom

fragmentsbyDNApolymeraseI.DNApolymeraseIalsofillsthegapsthatareproduced

byremovaloftheprimerleavingonlyanick.Itcannotjointwopolynucleotidechains

together,anadditionalenzymeDNAligaseisrequiredtoperformthisfunction.This

enzymecatalyzestheformationofaphosphodiesterbondtosealtheOkazakifragments.

3.Termination:



Terminationsequences,e.g.“ter”,directterminationofreplication.Aspecificproteinter

bindingprotein,bindsthesesequencesandpreventsthehelicase(DNABprotein)from

furtherunwindingofDNAandfacilitatestheterminationofreplication.

Proofreading

•DNAiscopiedbyDNApolymerasewithhighfidelity(accuracy).Incorrectnucleotides

areincorporatedwithafrequencyofonein108–1012bases,whichcouldleadto

mutation.Buttheerrorratioduringreplicationiskeptataverylowlevelbyspecific

process.Thisprocessisknownasproofreading.

•Mismatches,occurmorefrequentlybutdonotleadtostableincorporationsbecause

theallthreeDNApolymeraseshave3'to5'exonucleaseactivity(proofreadingactivity).

•DNApolymeraseIandIIareknowntoexcisemismatchednucleotidesbeforethe

introductionofthenextnucleotide.

Question2:outlinethefunctionofDNAreplicationenzymes

1.DNAhelicase---unwindsandseparatesdoublestrandedDNAasitmovesalong

theDNA.Itformsthereplicationforkbybreakinghydrogenbondsbetween

nucleotidepairsinDNA.

2.DNAprimase---atypeofRNApolymerasethatgeneratesRNAprimers.Primers

areshortRNAmoleculesthatactastemplateforthestartingpointofDNA

replication.

3.DNApolymerases---synthesizenewDNAmoleculesbyaddingnucleotidesto

leadingandlaggingDNAstrands.

4.TopoisomeraseorDNAGyrase---unwindsandrewindsDNAstrandstoprevent

theDNAfrombecomingtangledorsupercoiled.

5.Exonucleases---groupofenzymesthatremovesnucleotidebasesfromtheend

ofaDNAchain.

6.DNAligases---joinsDNAfragmentstogetherbyformingphosphodiesterbonds

betweennucleotides.


