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Question:ExplaintheapplicationsofDNAfingerprintinginmedicalbiotechnology.

DNAfingerprintingisbasedonthedistributionofsmallrepetitiveelementscalled

"minisatellites"thatarecontainedinthecellularDNA,ordeoxyribonucleicacid,ofan

organism.ThetechniqueisalsoknownasDNAprofiling,DNAtypingorgenetic

fingerprinting.SinceeachcellofanorganismcontainsthesameDNA,thetechniquecan

beusedtoidentifyindividuals.Severaltechniquesareavailabletovisualizethe

distributionpatternofmini-satelliteswithapplicationsingeneticresearch,paternity

testing,familygenealogy,agricultureandforensicgeneticsforcrimeinvestigation.

GeneticResearch

In1984,AlecJeffrey’s,aBritishgeneticist,identifiedthepresenceofminisatellites

withintheboundariesofgenes.Theseminisatellitesdonotcontributetothefunctioning

ofgenesandaredistributedthroughoutthecellularDNAofanorganisminauniqueand

inheritablepattern.TheDNAfingerprintcanberevealedbyprocessingcellscollected

fromindividualsthroughoneofseveraldifferenttechniques.Thesedifferenttechniques

forgeneticfingerprintinghavebeenappliedtoidentifyandisolatediseasegenes,

developcuresfordiseasedgenes,anddiagnosegeneticdiseases.

Importanceofgeneticresearch

 Geneticresearchgeneratesknowledgewiththepotentialtoimproveindividual

andcommunityhealth.

 Researchcanalsorevealinformationaboutanindividual’ssusceptibilityto

diseaseandabouttheindividual’sfuturehealth.Suchinformationmaybeof



interestandbenefittoresearchparticipantsespeciallyifpreventivestrategies

exist.

Theroleofgeneticresearchisindispensableintheeverchallengingfieldsofdiagnosis

andtreatmentofgeneticdisorders,infectiousdiseasesandnoncommunicablediseases.

Mainareasofgeneticresearchinclude:

 genetictesting

 genetherapy

 reproductivegenomics

 geneticdatabanksandpharmacogenomics

Researchersandpolicymakersalikearecontinuouslyassessingthevalueofthis

researchintermsofitsutilityandcost-effectivenessforpublichealth.

Toprovideinformationongeneticresearch,thissectionincludesonlinearticlesfrom

journalsthataddressrecentdiscoveries,advancedtechnologies,andcurrenttreatment

optionsintheareaofgenetic.

PaternityTesting

TestingpaternitysamplesrequiresthecollectionofcellsandcomparisonofDNA

fingerprintsfromandbetweenchildrenandpotentialparents.Childrenwillhaveamix

ofDNAfingerprintsinheritedfromeachparent.Whenachildisconceived,eachparent

provideshalfofthegeneticinformation.Mostoftenthetestisperformedwhenthe

motherofthechildisknownbutthefatherisinquestion.Sinceitishighlyunlikelythat

anytwopeoplewillhavethesamegeneticfingerprint,paternitytestingusingDNA

fingerprintsisareliablewaytodeterminetheparentageofachild.Eachperson’s

geneticfingerprintisunique—afactthatmakesthistypeoftestingsoreliable.A

biologicalchildshares50% oftheirDNAwiththebiologicalfatherand50% withthe

biologicalmother.ADNApaternitytestcomparesaDNAsamplefromanallegedfather

andaDNAsamplefromachild(minororadult)todeterminewhetherthetwo

individualsarelikelytoshareornotshareafather/childbiologicalrelationship.With



theexceptionofanymutations—whicharetakenintoaccountbygeneticistswhen

determiningprobabilityofpaternity–themanbeingtestedmustmatchthechild’sdata

ateverymarkertestedinordertobeconsideredthebiologicalfather.

WhataDNApaternitytestcan’tdetermine

 Proofofrelationshipforpossiblebiologicalconnectionsotherthanpaternal

(aunt/uncle/sibling/grandparent)

 Informationaboutancestry

 Ageofparticipants

 Raceofparticipants

GeneticForensics

Acrimescenecancontainbiologicalsamples,includingblood,semen,saliva,skin,urine

andhair,fromperpetrators,victimsandbystandersthatcanbeprocessedtoprovide

DNAfingerprints.TheDNAfingerprintsobtainedareusedtosearchexistingdatabases

formatchesandtoidentifyvictimsorsuspects.ThebiologicalevidenceandtheDNA

fingerprintscanbeusedintrialstohelpproveguiltorinnocence.TheUnitedStates

militaryhasbeenstoringDNAfingerprintsofallmilitarypersonnelforidentificationof

casualtiesandthosemissinginaction.Themilitaryhasfoundthetechnologytobe

superiortoidentificationmethodsusedpreviously.

CollectingDNAsamples

DNAcanbeisolatedfromawiderangeofevidenceleftatacrimescene–fromskin,hair

andsemensamplestobacteriaindirt.

Forensicscientists,forexamplethosewhoworkatEnvironmentalScienceandResearch,

arerequiredtocollectbiologicalmaterialfromacrimescene.Bloodisanexcellent

sourceofDNA.Itiscollectedfromthewhitebloodcells(matureredbloodcellsdonot

containDNA).DNAcanalsobeobtainedfromtheheadsofindividualspermcells,from

hairfolliclesorfromanyothercellulartissue.



Forexample,imaginesomeonehasbrokenintotheschoolofficewhereexamrecords

arekept.Perhapssomehairsdroppedoffwithoutthepersonrealizing,ormaybethe

personcuttheirarmonthebrokenwindowwhentheyentered,leavingasmalltraceof

blood.Itwouldbeuptotheforensicsteamtofindthesesamplesandcollectthemfor

analysisinthelab.

PlantsandAnimals

DNAfingerprintingofplantsandanimalsisperformedforfoodsecurity,foodsafety,

identificationandparentage.Infoodanimals,DNAfingerprintingcanbeusedtotrace

meattothesourceanimal.Thetechniquecanbeusedtoidentifyendangeredandnon-

endangeredfishspecies,whilethesourcesofplantscanbeverifiedtoprevent

counterfeitingofseedsandstock.Pathogenicfoodorganismscanbequicklyidentified

bytheirDNAfingerprints,allowingdoctorstoprovidetimely,targetedtreatment.Plant

DNAfingerprintingisintricatesinceitdealswithpopulationsandoftenmorethanone

species.Inlessthanadecade,plantDNAfingerprintinghastakenoffasaresultof

substantialachievementsinmarkerisolationandprotocoloptimization.Nevertheless,

commercialimperativesdemandthatplantDNAfingerprintingaccomplishesmorethan

justtechnologicaladvances.ScientistsinvolvedinplantDNAfingerprintingrequire

constantinteractionwithbreeders,biometricians,computeranalysts,legalexpertsand

policymakers.Internationalconsensusisbeingreachedongeneralguidelinesfor

employingplantDNAfingerprintsaslegalevidence.


