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WhatareSpecificBiotechnologyApplications

DNAfingerprintingisbasedonthedistributionofsmallrepetitiveelementscalled

"minisatellites"thatarecontainedinthecellularDNA,ordeoxyribonucleicacid,ofanorganism.

ThetechniqueisalsoknownasDNAprofiling,DNAtypingorgeneticfingerprinting.Sinceeach

cellofanorganism containsthesameDNA,thetechniquecanbeusedtoidentifyindividuals.

Severaltechniquesareavailabletovisualizethedistributionpatternofmini-satelliteswith

applicationsingeneticresearch,paternitytesting,familygenealogy,agricultureandforensic

geneticsforcrimeinvestigation.

GeneticResearch

DNAfingerprintingisoftenusedtoidentifygeneticdisorders.

In1984,AlecJeffreys,aBritishgeneticist,identifiedthepresenceofminisatelliteswithinthe

boundariesofgenes.Theseminisatellitesdonotcontributetothefunctioningofgenesandare

distributedthroughoutthecellularDNAofanorganism inauniqueandinheritablepattern.The

DNAfingerprintcanberevealedbyprocessingcellscollectedfrom individualsthroughoneof

severaldifferenttechniques.Thesedifferenttechniquesforgeneticfingerprintinghavebeen

appliedtoidentifyandisolatediseasegenes,developcuresfordiseasedgenes,anddiagnose

geneticdiseases.

PaternityTesting

TestingpaternitysamplesrequiresthecollectionofcellsandcomparisonofDNAfingerprints

from andbetweenchildrenandpotentialparents.ChildrenwillhaveamixofDNAfingerprints

inheritedfrom eachparent.Whenachildisconceived,eachparentprovideshalfofthegenetic

information.Mostoftenthetestisperformedwhenthemotherofthechildisknownbutthe

fatherisinquestion.Sinceitishighlyunlikelythatanytwopeoplewillhavethesamegenetic

fingerprint,paternitytestingusingDNAfingerprintsisareliablewaytodeterminetheparentage

ofachild.

GeneticForensics



Crimescenesandevidencecanbeasourceofbiologicalsamples.

Acrimescenecancontainbiologicalsamples,includingblood,semen,saliva,skin,urineand

hair,from perpetrators,victimsandbystandersthatcanbeprocessedtoprovideDNA

fingerprints.TheDNAfingerprintsobtainedareusedtosearchexistingdatabasesformatches

andtoidentifyvictimsorsuspects.ThebiologicalevidenceandtheDNAfingerprintscanbe

usedintrialstohelpproveguiltorinnocence.TheUnitedStatesmilitaryhasbeenstoringDNA

fingerprintsofallmilitarypersonnelforidentificationofcasualtiesandthosemissinginaction.

Themilitaryhasfoundthetechnologytobesuperiortoidentificationmethodsusedpreviously.

PlantsandAnimals

DNAfingerprintingofplantsandanimalsisperformedforfoodsecurity,foodsafety,

identificationandparentage.Infoodanimals,DNAfingerprintingcanbeusedtotracemeatto

thesourceanimal.Thetechniquecanbeusedtoidentifyendangeredandnon-endangeredfish

species,whilethesourcesofplantscanbeverifiedtopreventcounterfeitingofseedsandstock.

PathogenicfoodorganismscanbequicklyidentifiedbytheirDNAfingerprints,allowingdoctors

toprovidetimely,targetedtreatment.

WhatIsRecombinantDNA?

RecombinantDNAisaDNAsequencethathasbeenartificiallycreatedinthelab.DNAisthe

templatecellsusetoproducetheproteinsthatmakeuplivingorganisms,andthearrangement

ofnitrogenbasesalongastrandofDNAdetermineswhichproteinsareformed.Byisolating

chunksofDNAandrecombiningthem withothersequences,researchersareabletocloneDNA

withinbacteriaorotherhostcellsandproduceusefulproteins,suchasinsulin.Cloningallows

formucheasierstudyofparticularDNAsequences,sinceitproducesalargeamountofDNA

thatcanthenbemodifiedandanalyzed.

MethodsofConstructingRecombinantDNA

TransformationisaprocessbywhichasegmentofDNAisinsertedintoaplasmid--asmallself-

replicatingcircleofDNA.TheDNAiscutusingrestrictionenzymes.Theseenzymesare

producedinbacterialcellsasadefensivemechanism,andtheytargetparticularsitesonaDNA

moleculeandchopitapart.Restrictionenzymesareparticularlyusefulbecausetheycreate

"stickyends"onthesegmentsofDNA.LikeVelcro,thesestickyendsallowtheDNAtojoin

easilywithcomplementarysegments.

Thegeneofinterestandtheplasmidsarebothexposedtothesamerestrictionenzyme.This



createsmanydifferentmolecules.Someareplasmidscontainingthegeneofinterest,someare

plasmidscontainingothergenes,somearetwoplasmidstogether.Theplasmidsarethen

reintroducedtobacterialcells,wheretheyreplicate,andthesought-afterrecombinantDNA

moleculeisidentifiedthroughdifferenttypesofanalysis.Forexample,iftheplasmidissliced

apartataparticulargene,scientistscanlookforcellsfailingtoexpressthatgeneandthus

identifysuccessfulrecombination.

Non-bacterialtransformationisessentiallythesameprocessbutusesnon-bacterialcellsas

hosts.DNAcanbeinjecteddirectlyintothenucleusofahostcell.Researchersalsomay

barrageacellwithmicroscopicmetalparticlesthathavebeencoatedwithDNA.

Transfectionisverysimilartotransformation,butphagesareusedinsteadofplasmids.A

phageisavirusthatinfectsbacteria.Bothphagesandplasmidsareidealforthisprocesssince

theywillreplicatequicklywithinabacterialcell.

CloningandUsingRecombinantDNASequences

Onceresearchershaveidentifiedtheparticularbacterialcellscontainingtherecombinant

sequence,theycangrowthosecellsinacultureandgeneratelargeamountsofthegene.Itis

difficulttogetbacterialcellstoactuallygenerateaproteinfrom ahumanoranimalhostcell,but

therearewaysoftweakinggeneexpressiontomakesuchproductioneasier.Ifnucleatedcells

areusedasthehostcells(asinnonbacterialtransformation),thecellswillhavefewerproblems

expressingtherecombinantgene.

Oncegenesareclonedinlargenumbers,theycanthenbestoredinDNAlibraries,sequenced

andstudied.RecombinantDNAtechnologyhasenabledmanyimportantdiscoveriesin

forensics,thestudyofgeneticdiseases,agricultureandpharmaceuticals.


