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A.DNAisthegeneticmaterialthatdefineseverycell.Beforeacellduplicates

andisdividedintonewdaughtercellsthrougheithermitosisormeiosis,DNA

foundwithinthenucleusmustbereplicatedinordertoensurethateachnew

cellreceivesthecorrectnumberofchromosomes.TheprocessofDNA

duplicationiscalledDNAreplication.

DNAreplicationisthoughttobeinthreestages.Theyare;initiation,

elongationand termination.

1.Initiation:DNAsynthesisisinitiatedatparticularpointswithintheDNAstrand

knownasorigins,whicharespecificcodingregions.Theseoriginsare

targetedbyinitiatorproteins,whichalsoactivateotherproteinsthataidthe

replicationprocessformingreplicationcomplexaroundtheDNAorigin.There

aremultipleoriginsitesandwhenreplicationofDNAbegins,thesesitesare

referredtoasreplicationforks.

WithinthereplicationcomplexistheenzymeDNAHelicase,whichunwinds

thedoublehelixandexposeseachofthetwostrandsthattheycanbeused

asatemplateforreplication.DNAcanonlybeextendedbytheadditionofa

freenucleotidetriphosphatetothe3’endofthechain.

DNAPrimaseisanotherenzymethatsynthesizesasmallRNAprimerwhich

actsasa‘kick-starter’forDNApolymerase(whichfunctionsinthecreation

andexpansionofthenewstrandsofDNA).

2.Elongation:OncetheDNApolymerasehasattachedtotheoriginaltemplateof

twostrandsofDNA,itisabletostartsynthesizingthenewDNAtomatchthe

templates.Oneofthetemplatesisreadina3’to5’directionwhichmeans

thatnewstrandswillbeformedina5’to3’direction(asthetwostrandsare

antiparalleltoeachother).Thenewlyformedstrandisreferredtoasthe

leadingstrand,whichiscontinuous.Theotherreplicationforkorientedin5’to

3’direction,meansthenewstrandswillbeformedina3’to5’direction.The

newlyformedstrandisreferredtoaslaggingstrands.Itbeginsreplicationby

bindingwithmultipleprimers.DNApolymerasethenaddspiecesofDNA

calledOkazakifragments,tothestrandbetweenprimers.Thisprocessof

replicationisdiscontinuousasthenewlycreatedfragmentsaredisjointed.

DNApolymeraseinitiatedbyDNAprimasecontinuesextendingthenewDNA

strand.

3.Termination:Onceboththecontinuousanddiscontinuousstrandsareformed,



anenzymecalledexonucleaseremovesallRNAprimersfrom theoriginal

strands.Theseprimersarethenreplacedwithappropriatebases.Another

exonucleasecrosscheckthenewlyformedDNAtoremoveandcorrectany

errors.TheendsoftheparentstrandsconsistofrepeatedDNAsequences

calledtelomeres.Telomeresactasprotectivecapsattheendof

chromosomestopreventcapsattheendofchromosomestopreventnearby

chromosomesfrom fusing.DNAtelomerasecatalyzesthesynthesisof

telomeresequencesattheendsoftheDNA.

Oncecompleted,theparentstrandanditscomplementaryDNAstrandcoils

intothefamiliardoublehelixshape.Intheend,replicationproducestwoDNA

molecules,eachwithonestrandfrom theparentmoleculeandonenew

strand.

B.FunctionsofDNAReplicationEnzymes

DNAreplicationwouldnotoccurwithoutenzymesthatcatalysevarioussteps

intheprocess.Theseenzymesandtheirfunctionsinclude;

1.DNAhelicase

a.ItunwindsandseparatesdoublestrandedDNA.

b.ItalsobreakshydrogenbondsbetweennucleotidepairsinDNA.

2.DNAprimase:itgeneratesRNAprimerswhichactasstartingtemplates

forthestartingpointofDNAreplication.

3.DNApolymerases:ItsynthesizesnewDNAmoleculesbyadding

nucleotidestoleadingandlaggingstrands

4.DNAGyrase:ItunwindsandrewindsDNAstrandstopreventtheDNAfrom

becomingtangledorsupercoiled

5.Exonucleases:theyremovenucleotidebasesfrom theendofaDNAchain

6.DNAligases:itjoinsDNAfragmentstogetherbyformingphosphodiester

bondsbetweennucleotides.
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