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1)HighlightthestepsofDNAreplication.

DNAreplicationcanbethoughtofinthreestages; Initiation,Elongation,

Termination

1.Initiation

DNAsynthesisisinitiatedatparticularpointswithintheDNAstrandknownas

‘origins’,whicharespecificcodingregions.Theseoriginsaretargetedby

initiatorproteins,whichgoontorecruitmoreproteinsthathelpaidthe

replicationprocess,formingareplicationcomplexaroundtheDNAorigin.

Therearemultipleoriginsites,andwhenreplicationofDNAbegins,these

sitesarereferredtoas ReplicationForks.

Withinthereplicationcomplexistheenzyme DNAHelicase,whichunwinds

thedoublehelixandexposeseachofthetwostrands,sothattheycanbe

usedasatemplateforreplication.ItdoesthisbyhydrolysingtheATPusedto

form thebondsbetweenthenucleobases,thereforebreakingthebond

betweenthetwostrands.

DNAcanonlybeextendedviatheadditionofafreenucleotidetriphosphateto

the 3’-end ofachain.Asthedoublehelixruns antiparallel, butDNA

replicationonlyoccursinonedirection,itmeansgrowthofthetwonew

strandsisverydifferent(andwillbecoveredinElongation).



DNAPrimaseisanotherenzymethatisimportantinDNAreplication.It

synthesisesasmall RNAprimer,whichactsasa‘kick-starter’for DNA

Polymerase. DNAPolymeraseistheenzymethatisultimatelyresponsiblefor

thecreationandexpansionofthenewstrandsofDNA.

2.Elongation

OncetheDNAPolymerasehasattachedtotheoriginal,unzippedtwostrands

ofDNA(i.e.the template strands),itisabletostartsynthesisingthenewDNA

tomatchthetemplates.Thisenzymeisonlyabletoextendtheprimerby

addingfreenucleotidestothe 3’-end ofthestrand,causingdifficultyasoneof

thetemplatestrandshasa5’-endfrom whichitneedstoextendfrom.

Oneofthetemplatesisreadina3’to5’direction,whichmeansthatthenew

strandwillbeformedina5’to3’direction(asthetwostrandsareantiparallel

toeachother). ThisnewlyformedstrandisreferredtoastheLeadingStrand.

Alongthisstrand,DNAPrimaseonlyneedstosynthesisean RNAprimeronce,

atthebeginning,tohelpinitiateDNAPolymerasetocontinueextendingthe

newDNAstrand.ThisisbecauseDNAPolymeraseisabletoextendthenew

DNAstrandnormally,byaddingnewnucleotidestothe3’endofthenew

strand(howDNAPolymeraseusuallyworks).

However,theothertemplatestrandisantiparallel,andisthereforereadina 5’

to3’ direction,meaningthenewDNAstrandbeingform kedwillrunina3’to



5’direction.ThisisanissueasDNAPolymerasedoesn’textendinthis

direction.Tocounteractthis,DNAPrimasesynthesisesanewRNAprimer

approximatelyevery200nucleotides,toprimeDNAsynthesistocontinue

extendingfrom the5’endofthenewstrand.Toallowforthecontinued

creationofRNAprimers,thenewsynthesisisdelayedandissuchcalled

the LaggingStrand.

The leadingstrand isonecompletestrand,whilethelaggingstrandis not. It

isinsteadmadeoutofmultiple‘mini-strands’,knownof Okazakifragments.

Thesefragmentsoccurduetothefactthatnewprimersarehavingtobe

synthesised,thereforecausingmultiplestrandstobecreated,asopposedto

theoneinitialprimerthatisusedwiththeleadingstrand.

3.Termination

TheprocessofexpandingthenewDNAstrandscontinuesuntilthereiseither

nomoreDNAtemplatelefttoreplicate(i.e.attheendofthechromosome),or

tworeplicationforksmeetandsubsequently terminate. Themeetingoftwo

replicationforksisnotregulatedandhappensrandomlyalongthecourseof

thechromosome.

OnceDNAsynthesishasfinished,itisimportantthatthenewlysynthesised

strandsareboundandstabilized. Withregardstothelaggingstrand,two

enzymesareneededtoachievethis; RNAaseH removestheRNAprimerthat



isatthebeginningofeachOkazakifragment,and DNALigase joinstwo

fragmentstogethercreatingonecompletestrand.

Nowwithtwonewstrandsbeingfinallyfinished,theDNAhasbeen

successfullyreplicated,andwilljustneedotherintrinsiccellsystemsto

‘proof-read’thenewDNAtocheckforanyerrorsinreplication,andforthenew

singlestrandstobestabilized.

2)OutlinethefunctionsofDNAreplicationenzymes.

Topoisomerase}RelaxessupercoiledDNA.

DNAhelipads}Unwindsthedoublehelixatthereplicationfork.

DNApolymerase}Buildsanew duplexDNAstrandbyaddingnucleotidesin

the5’to3’direction.Alsoperformsproof-readinganderrorcorrection.There

existmanydifferenttypes ofDNA polymerase,each ofwhich perform

differentfunctionsindifferenttypesofcells.

(RNApolymerase)primase}ProvidesastartingRNAshortprimersforDNA

polymerasetobeginsynthesisofthenewDNAstrand.

DNA clamp}A protein which prevents elongating DNA polymerase from

dissociatingfrom theDNAparentstrand.



Single-StrandBinding(SSB)proteins}BindtossDNA andpreventtheDNA

doublehelixfrom reannealingafterDNAhelicaseunwindsit,thismaintaining

thestrandseparationandfacilitatingthesynthesisofthenascentstrand.

DNA ligase}Re-annealsthesandjoinsokazakifragmentsofthelagging

strand.

2.outlinethefunctionofdnareplicationenzyme

ImportantEnzymesinDNAReplication

Enzyme Function

Topoisomerase Relaxesthesuper-coiledDNA

DNAhelicase . Unwindsthedoublehelixat

thereplication

Primase. ProvidesthestartingpointforDNA

polymerasetobeginsynthesisofthe

newstrand

DNApolymerase Synthesizesthenew DNA strand;



also proofreadsand correctssome

errors

DNAligase Re-joinsthetwoDNAstrandsintoa

double helix and joins Okazaki

fragmentsofthelaggingstrand


