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Transcription,thesynthesisofRNAfrom DNA.Geneticinformationflowsfrom DNAinto
protein,thesubstancethatgivesanorganism itsform.Thisflowofinformationoccurs
throughthesequentialprocessesoftranscription(DNAtoRNA)andtranslation(RNAto
protein).Transcriptionoccurswhenthereisaneedforaparticulargeneproductata
specifictimeorinaspecifictissue.

Genesaremadeupofpromoterregionsandalternatingregionsofintrons(noncoding
sequences)andexons(codingsequences).Theproductionofafunctionalprotein
involvesthetranscriptionofthegenefrom DNAintoRNA,theremovalofintronsand
splicingtogetherofexons,thetranslationofthesplicedRNAsequencesintoachainof
aminoacids,andtheposttranslationalmodificationoftheproteinmolecule.



Duringtranscription,onlyonestrandofDNAisusuallycopied.Thisiscalledthe
templatestrand,andtheRNAmoleculesproducedaresingle-strandedmessenger
RNAs(mRNAs).TheDNAstrandthatwouldcorrespondtothemRNAiscalledthe
codingorsensestrand.Ineukaryotes(organismsthatpossessanucleus)theinitial
productoftranscriptioniscalledapre-mRNA.Pre-mRNAisextensivelyeditedthrough
splicingbeforethematuremRNAisproducedandreadyfortranslationbytheribosome,
thecellularorganellethatservesasthesiteofproteinsynthesis.Transcriptionofany
onegenetakesplaceatthechromosomallocationofthatgene,whichisarelatively
shortsegmentofthechromosome.Theactivetranscriptionofagenedependsonthe
needfortheactivityofthatparticulargeneinaspecificcellortissueoratagiventime.

SmallsegmentsofDNAaretranscribedintoRNAbytheenzymeRNApolymerase,
whichachievesthiscopyinginastrictlycontrolledprocess.Thefirststepisto
recognizeaspecificsequenceonDNAcalledapromoterthatsignifiesthestartofthe
gene.ThetwostrandsofDNAbecomeseparatedatthispoint,andRNApolymerase
beginscopyingfrom aspecificpointononestrandoftheDNAusingaspecialtypeof
sugar-containingnucleosidecalledribonucleoside5’-triphosphatetobeginthegrowing
chain.Additionalribonucleosidetriphosphatesareusedasthesubstrate,and,by
cleavageoftheirhigh-energyphosphatebond,ribonucleosidemonophosphatesare
incorporatedintothegrowingRNAchain.Eachsuccessiveribonucleotideisdirectedby
thecomplementarybasepairingrulesofDNA.Forexample,aC(cytosine)inDNA
directstheincorporationofaG(guanine)intoRNA.Likewise,aGinDNAiscopiedintoa
CinRNA,aT(thymine)intoanA(adenine),andanAintoaU(uracil;RNAcontainsUin
placeoftheTofDNA).Synthesiscontinuesuntilaterminationsignalisreached,at
whichpointtheRNApolymerasedropsofftheDNA,andtheRNAmoleculeisreleased.

Aheadofmanygenesinprokaryotes(organismsthatlackanucleus),therearesignals
called“operators”(seeoperons)wherespecializedproteinscalledrepressorsbindto
theDNAjustupstream ofthestartpointoftranscriptionandpreventaccesstotheDNA
byRNApolymerase.Theserepressorproteinsthuspreventtranscriptionofthegeneby
physicallyblockingtheactionoftheRNApolymerase.Typically,repressorsarereleased
from theirblockingactionwhentheyreceivesignalsfrom othermoleculesinthecell
indicatingthatthegeneneedstobeexpressed.Aheadofsomeprokaryoticgenesare
signalstowhichactivatorproteinsbindtostimulatetranscription.



Modeloftheoperonanditsrelationtotheregulatorgene.

Transcriptionineukaryotesismorecomplicatedthaninprokaryotes.First,theRNA
polymerase

enzymeofprokaryotes.Inaddition,therearemanymoreaccessoryfactorsthathelpto
controltheefficiencyoftheindividualpromoters.Theseaccessoryproteinsarecalled
transcriptionfactorsandtypicallyrespondtosignalsfrom withinthecellthatindicate
whethertranscriptionisrequired.Inmanyhumangenes,severaltranscriptionfactors
maybeneededbeforetranscriptioncanproceedefficiently.Atranscriptionfactorcan
causeeitherrepressionoractivationofgeneexpressionineukaryotes.


