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WhatisDNAreplication

DNA,shortfordeoxyribonucleicacid,istheself-replicatingmaterialwhich

ispresentinnearlyalllivingorganismsasthemainconstituentof

chromosomes.Itisthefundamentalcarrierofgeneticinformation,

presentinvirtuallyeverycellinyourbody.

Double-helixDNAismadeoftwoasymmetricalstrands.Eachstrandis

madeofnucleotideslineduponeaftertheother,andthesenucleotides

areboundtocorrespondingonesontheotherstrandtocreatealadder-

likestructure.DNAismadeupoffournucleotides— thebuildingblocks

ofnucleicacids— whicharecomposedofanitrogenousbase,afive-

carbonsugar(riboseordeoxyribose),andatleastonephosphategroup.

Adenine(A),Thymine(T),Guanine(G),andCytosine(C)arecalled

nucleotides.AandGarecalledPurineswhileTandCarecalled

Pyrimidines.Accordingtotherulesofbasepairing,AalwayspairswithT,

andCalwayspairswithG.

Beforeacellduplicatesordivides,througheithermitosisormeiosis,DNA

mustbereplicatedtoensurethateachnewcellreceivesthecorrect

numberofchromosomes.Thisprocessoccursinalllivingorganismsand



isthebasisforbiologicalinheritance.

DNAreplicationoccursinseveralstepsthatinvolvemultipleproteins

calledreplicationenzymes,aswellasRNA.DNAreplicationisvitalforcell

growth,repair,andreproductioninorganisms.

Replicationdependsonthepairingofbasesbetweenthetwostrandsof

DNA.TheAbasecanonlybindtoaT,andaCcanonlybindtoaG.Inthe

DNAdoublehelix,thebasesofonestrandfaceacrossandbindtothose

oftheotherstrand.Therefore,thebasesequenceofeachstrand

complementsthatoftheother--thesequencesareantiparallelandserve

astemplatesforeachother’sreplication.Thetwostrandsarelabelledby

thelocationofcertainchemicalbondsintheDNAbackbone.Thecellcan

replicatethe“leadingstrand"asasingleunit,butmustreplicatethe

“laggingstrand"insmallpieces.

STEP1:INITIATION

Replicationbeginsatalocationonthedoublehelixknownas“oriC”to

whichcertaininitiatorproteinsbindandtriggerunwinding.Enzymes

knownashelicasesunwindthedoublehelixbybreakingthehydrogen

bondsbetweencomplementarybasepairs,whileotherproteinskeepthe

singlestrandsfrom rejoining.The“topoisomerase”proteinssurroundthe

unzippingstrandsandrelaxthetwistingthatmightdamagethe

unwindingDNA.Thecellpreparesforthenextstep,elongation,by

creatingshortsequencesofRNAcalledprimersthatprovideastarting

pointofelongation.

STEP2:ELONGATION

Withtheprimerasthestartingpointfortheleadingstrand,anewDNA

strandgrowsonebaseatatime.Theexistingstrandisatemplateforthe

newstrand.Forexample,ifthenextbaseontheexistingstrandisanA,

thenewstrandreceivesaT.TheenzymeDNApolymerasecontrols

elongation,whichcanoccuronlyintheleadingdirection.Thelagging

strandunwindsinsmallsectionsthatDNApolymerasereplicatesinthe



leadingdirection.Theresultingsmall“Okazakifragments”cancontain

1,000to2,000basesinbacteria,buteukaryotes--organismshavingcells

withnuclei--havefragmentsofonly100to200bases.Thefragments

terminateinanRNAprimerthatissubsequentlyremovedsothatenzymes

canstitchthefragmentsintoanelongatingstrand.

STEP3:TERMINATION

Afterelongationiscomplete,twonewdoubleheliceshavereplacedthe

originalhelix.Duringtermination,thelastprimersequencemustbe

removedfrom theendofthelaggingstrand.Thislastportionofthe

laggingstrandisthetelomeresection,containingarepeatingnon-coding

sequenceofbases.Enzymessnipoffatelomereattheendofeach

replication,leadingtoshorterstrandsaftereachcycle.Finally,enzymes

callednucleases“proofread”thenewdoublehelixstructuresandremove

mispairedbases.DNApolymerasethenfillsinthegapscreatedbythe

excisedbases.

AnswerstoQ2

ImportantEnzymesinDNAReplication

ENZYMES FUNCTION

Topoisomerase Relaxesthesuper-coiledDNA

DNAhelicase Unwindsthedoublehelixatthereplication

fork



Primase ProvidesthestartingpointforDNApolymeraseto

beginsynthesisofthenewstand.

DNApolymerase SynthesizesthenewDNAstrand;also

proofreadsandcorrectssomeerrors

DNApolymeraseIII mainDNAsynthesisenzyme

DNApolymeraseI replacesRNAprimerswithDNA

DNAligase Re-joinsthetwoDNAstrandsintoadoublehelixandjoins

Okazakifragmentofthelaggingstrand

Helicase unwindstheDNAdoublehelix

Gyrase relievesthebuildupoftorqueduringunwinding


