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Telomerase: thekey to immortality, orinsidiousmurderer?
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First, let meintroducesomefacts. We are completely made outofcells. In case welookedfurtherinsideeach cell, wewouldfind a strange-shapedthingscalledchromosomes. Theylookliketheletter X. And atthe end ofeach „shoulder“ is a part calledtelomere. Aswegrowolder, thetelomeras are gettingshorter and shorter. Oneday, they are tooshort and theorganismcan not live longer. Itscellsdestroythemselves.
But whatifwewanted to live longer? Isthere a way to stop gettingold and weak? Recently, a new enzyme, telomerase, has beendiscovered. Thisclever substance elongatestelomeres so the cell can live forever.However, thisis not without a risk. Sometimeswe do not wantthecells to live forever, forexamplecancercells. And telomerasehelpsthem a lot. So shouldwebeamazed, orafraidofit? And isthereanotherway?
Why do wehavetelomeres? These structuresattheendsofchromosomes play animportant part in ourlives. They make little „corks“. Withoutthem, varioussubstancescouldgetintoour DNA and changeordestroyit.Thecells are growing and dyingduringourlife. Eachtime a new cell grows, itstelomeres are a littleshorterthan in theprevious cell. Thelenghtoftelomeresis a significantmarkeroftheageofanorganism. Ifthetelomeresgettooshort, theorganismdie.
Thelenghtoftelomerescouldbe a problemforexample in cloning. Imagine a sheep, whichissixyearsold. Wetakeits DNA and make a newsheep. Thisnewsheepisabsolutelyidenticalwiththepreviousone. And thatistheproblem.
Thenewsheepis not completely „new“. Itscells are sixyearsold. Anordinarysheeplivesabouttwelveyears – and nowit has sixyearsgone! Thiswasthe case offamousclonnedsheepcalled Dolly. Her telomerelenghtaftershewasbornwasthesamelenght as atsix-yearoldsheep. Dolly finallylivedforsevenyears and sufferedfromvariousillnesseslikearthritidy and otherdiseaseswhichusuallyappearat much oldersheeps. Thatcouldalsobe a significantmarkofthefactthat her cellswereolderthan her.

Nowweknowthatthelenghtoftelomeresplaysanimportant role in aging. So whatwouldhappenifweelongatedtelomeres? A new enzyme, telomerasa, has beendiscovered.Theenzyme is a protein whichisable to changethefunctionofcells. Telomerasecanelongatetelomeres.Therefore, cellsneverget „old.“
Youmayhavewonderedwheredidtelomerasecomefrom. Itmightbe a surprise, but telomeraseis in almosteachhuman cell. However, itisblocked so itcannot influence the cell. There are a fewexceptionslikestem cells. Weallalsoneededtelomerase in ourembryonicdevelopement. In theinitial part oflifeitisundesirableforcells to die. In contrary to adulthood, the body creates plenty ofnewcells. In this case thetelomeraseensuretheideallenghtoftelomeres and correctdevelopementof fetus.After a childisborn, itstopsbeingprotected by belly ofitsmother. Thetelomeraseshould stop elongatingtelomeres anditissupposed to „go to sleep.“
However, itissometimesactivated in thetrainofmutations. Ifyouthinkthatitis a greatnews and thatwecan profit fromit, you are wrong. Telomerasedoes not onlyelongatetelomeres. Itmakesthecellsgrowfaster. Thecellsnormalymaintainmistakesarised by duplicatingtheir DNA. However, ifthetelomerasepushesthem to growfaster, they are unable to fix these mistakes. Theycummulate and, aftersometime, the cell is so modifiedthatitbecomes a cancer cell.

However, thatis not anusuall image ofimmortality, isit? People are oftentrying to getridofit. Fortunately, there are plenty ofinterestingwayshow to kill a cancerwhichcooperateswithtelomerase.
Oneofthe most innovativewaysisthe use ofinhibitorsoftelomerase. Wegetintothecellssomethingwhichcan stop thetelomerase. Thecells stop growing so fast and start to dieslowly. A big disadvantageofusinginhibitorsisthefactthatitdoes not workquickly. Patientscanwaitforyearsuntillitdisappears.
Anotherwayiscreating a „suicidal gene“. Thecellsproducegreatamountsofsubstances. Wecanslightlymodifythem so they start producing very toxicmaterials. Itis so toxicthatthe cell dies.

The last methodcouldbe a littlesurprising. Itisvaccinating. Ifyouthinkthatvaccineshavenothing to do withcancer, you are wrong. By vaccinatingwecanteachtheimunitecells to destroyoneparticular part oftelomerase. Wheneveritappears, these cellsautomaticallydestroyit.

Nowwecanseethattelomeraseis not a very luckysolution toimmortality. Isthereanyotherway? Yes, itis. Itsnameis „Alternativelenghteningoftelomeres“.The DNA cansometimesreplicateitself just by „looking“ atpreviousparts. DNA uses these parts as a template – onestringof DNA isattached to particularprevious part and elongatesitself by this part. Thenthisstringdetaches. Becauseour DNA has twostrings, the second oneis made oppositely to thefirst – on the place wherethefirst has adenin, the second has thymin and opposite. Thesameiswiththymin and uracil.
Theproblemisthatthe DNA should not beable to do this. Severalproteinsprotectthe cell fromdoingthat. Theabilityof DNA to lenghtenitselfis a markerofsomeseriousproblems. Wheretheproblems are, there are mutations. There are only a fewstepsfrommutations to cancer. And thatiswhatwedid not want to get, becausecancerdefinitelydoes not make ourliveslonger.

As wecansee, thetelomerase and lenghteningoftelomeres are not a way to immortalityyet. Nowadays, itmostlycausescancer. However, itispossiblethatsomeday in thefuturewecantameit so itwouldworkforus.
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