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TherepetitiveDNAfoundatchromosome’sends,functiontoprotectthe

DNAorgenesisknownastelomereortelomeresofchromosomes.”The

DNAofusissituatedonchromosomes-acomplexnetworkofproteinand

nucleicacid.Thenumberofchromosomesvariesbetweendifferent

organisms.Forexamples,23pairsofchromosomesarepresentinhuman. 

AllnuclearDNAofhumansislocatedonthose46chromosomes.Also,

inheritedittoconsecutivegenerations. 

Centromere,telomereandarmsarethreedifferentstructureof

chromosomes.Thecentromereislocatedinthecentre.Thearmscontain

allgenesandthetelomeresarelocatedontheendsofeachchromosome

Whatisatelomere? 

In1939,MullerandMcClintockconcludedthatsomespecificsequencespresentatthe
endofthechromosomepreventchromosomefusion.Thosearetelomericsequences.

Telomere:Telos=end,meros=part



Aswesaid,thehumanchromosomeisacomplexnetworkofproteinsandDNA.Histon
proteinslikeH1,H2A,H2B,H3andH4interactswithDNAandarrangeitlikebead-on-
stringstructure. 

Genesarelocatedonthearmsofchromosomes.Andinheritedwithit.Thetelomeres
protectgenesfrom damage. 

In1975,BlackburnE,GallJGdiscoveredtelomeresandexplainedtheirrepetitive
nature. 

In1983,McClintockBwhodiscoveredthetransposonshadexplainedtheroleof
telomereendinchromosomestability.   

However,theendreplicationproblem waspostulatedbyOlovnikovAduring‘70. 

Theenzymetelomerasewasdiscoveredandcharacterisedin2009.

Definition: 

TherepetitiveDNAfoundatchromosome’sends,functiontoprotecttheDNAisknown
astelomereortelomeresofchromosomes. 

Structure: 

Thespecialtypesofrepeatedsequencespresentonthetelomeres(AGGGTT)make
them uniquefrom otherregionsofthechromosomes.Theoverhangingpolynucleotide
sequencepresentontelomereissixnucleotidesequencemadeupofTTAGGG.Also
knownasHexa-repeats. 

TheterminalendoftheHexa-repeathassingle-strandedGuaninereachoverhang.The
sixnucleotidesequencepresentfrom 2500to3000timeoneachhumanchromosome.



Notably,itis15,000nucleotideslong. 

ThespecialKindofTIP(Telomericinteractingproteins)andtheHexanucleotide
repeatsofthetelomeresprovidethestructuralhierarchytothetelomere. 

The6basepairrepeatsaretandem repeatsandareconservedsincetheevolution.

Conclusivelythecharacteristicsofthetelomereare, 

 Sixnucleotidesoverhang-TTAGGG
 RepetitiveDNAsequence 
 Tandem repeats 
 Non-coding 
 Conservedsinceevolution

 Thelocationoftelomereandtelomericoverhangsequence-TTAGGG.
 TheDNAismadeupofthelongchainofA,T,GandCbases,phosphate

backboneandthesugar.ReadmoreonthestructureofDNA….clickhere
 Notably,thetelomeresareonlypresentineukaryotes.Astheprokaryotic

chromosomesarecircular,itdoesn’thavetelomeres.

Function: 

 Theprimefunctionofitistoprotectthegeneticinformationofcells. 
 Inadditiontothis,bycappingtheendsofchromosomes,ithelpschromosomes

tofitinsidethecellnucleus. 
 Itprotectsthefusionanddeteriorationofchromosomes.
 Itpreventscancerandinducessenescence.
 Itfacilitatesproperreplication.Henceitprotectsgenesfrom facingend

replicationproblem.



Telomereandageing:

Progressivereductioninthefunctionofthecellortissuecausesmortality;iscalledas
anageingprocess.

Asweage,thefunctionalcapabilityofthecelldecreasesgradually.Theabilityofacell
toproduceenergy,therateofsynthesisofnewbiomoleculesandtherateofreplication
decreasesaswell.

“Shorterthetelomere,shorterthelifespanofanorganism”

Astheageingofanorganism dependsonthelengthofthetelomere.Thismeans
organismswithlongertelomeresliveslonger(forexamplehuman)ascomparedwith
shorttelomere(forexampledogandmice). 

Nonetheless,telomereshorteningisnottheonlyreasonfortheageing.Soisitpossible
toincreaselifespanbydecreasingtherateoftelomereshorting?

Well,theoretically,telomeraseenzymecandoso.Ifweincreasetheexpressionofthe
telomerasegeneinsomatictissues,wecanlivelonger.Justanassumption!

Practically,itisnotpossible.Yet,telomerasetherapycandoso.However,itcanalso
causeunknowncancer.Orwedon’tknowwhatelsewillhappen. 

Asweknow,onlytelomeraseenzymecanpreventtelo-shortening,thankfullyitisnot
presentinsomaticcells.


