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HIGHLIGTTHESTEPSOFDNAREPLICATION

 Initiation

 Elongation

 Termination

Initiation:TheDNApolymeraseattachestothepromoter(methionine)

whichisthestartcodontobegintheinitiationstage.InitiationofDNA

replication involves the separation oftwo complementary DNA

strandsandtheformationofreplicatingfork.Unwindingoccursata

single,specificsiteataparticularDNAsequenceoncircularDNAof

prokaryotes.Thesiteiscalledtheoriginofreplication“Ori”,where

active sentencesoccurs iscalled replication fork.Replication of

double stranded DNA is bidirectional.In eukaryotes,replication

beginsatmultiplesitescomposedalmostexclusivelyofA-Tbase

pairsalongtheDNAhelixisreferredtoasaconsensussequence.

Elongation:The RNA strand grows longerin this stage ofDNA

replication.OnceRNA primershasbeensynthesizedateachofthe

replicatingfork,aDNApolymeraseIIIinitiatesthesynthesisofnew



DNAstrandbyaddingdeoxyribonucleotidetothe3’endoftheRNA

primer.Thus,DNApolymeraseIIIcansynthesizeanewchainonlyin

5’to3’direction.BoththeDNAstrandaresynthesizedsimultaneously

butinoppositedirectiononeisindirectiontowardsthereplication

fork,theotherinadirectionawayfrom thereplicationfork.TheDNA

chainwhichrunsinthe5’—3’directioniscopiedbypolymeraseIIIas

acontinuousstrand,requiringoneprimer.Thenew strandiscalled

leadingstrand.The DNAchainwhichrunsinthe5’–3’directionis

copied by polymerase IIIas a discontinuous mannerbecause

synthesiscanonlyproceedinthe5’to3’direction.Thisnew strand

isknownasthelaggingstrand.ThisrequiresnumerousRNAprimers.

As the replication fork moves,RNA primers are synthesized at

specified intervals.These RNA primers are extended by DNA

polymeraseIIIintoshortpiecesofDNA calledokazakifragments.

Uponcompletionoflaggingsstrandsynthesis,theRNAprimersare

removedfrom fragmentsbyDNApolymeraseI.DNApolymeraseI

alsofillsthegapsthatareproducedbyremovaloftheprimerleaving

onlyanick.Itcannotjointwopolynucleotidechainstogether,an

additionenzymeDNAligaseisrequiredtoperform thisfunction.This

enzymecatalyzestheformationofaphosphodiesterbondtosealthe



okazakifragments.

Termination:TheRNApolymerasereachesasegmentintheDNA

templatecalledterminatorwhichsignalstheendofthegene/RNA

sequence.Atthispoint,thepolymerasemoleculesdetachesfrom the

RNA moleculeandthegene.A specificproteincalledterbinding

proteinbindsthesesequenceandpreventsthehelicasefrom further

unwindingofDNAandfacilitatestheterminationofreplication.

OUTLINETHEFUNCTIONSOFDNAREPLICATIONENZYMES

ThefunctionsoftheDNAreplicationenzymesare:

 DNAchainelongation:TheDNAenzymesjoinsmallfragmentsintoa

continuouschainandaddsnucleotidestoagrowingchain.

 DNArepair:DNApolymeraseandligaserepairDNAdamageddueto

harmfulradiationandtoxicchemicals.

 Proofreading:DNAenzymesproofreadsandcorrectimproperbase

pairing.


